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FRPTHTISE H e AT JEORAN AT BE SR AR BR A AR Ay RO R R A3 2 m) i, #5m] R FH oE SRR oK
TR DR KA . [FI, 24K RGE8N )7 o M i A ad A HoAth TR B vt sl A fit 1
SEKHIRE O DIRE, IR S e B SR, BT 8B ENAE TR (CAE) oK.

1.3 MotionView & MotionSolve &4}

[ AR R FURERLE AR B8 i MkAk,  H a0 Eb A 52 ) 3R 52 AU SD ) 24 2 ]
(Mechanical Dynamics Inc, MDI. Hl2H N\ MSC A#]) ) ADAMS (Automatic Dynamic
Analysis of Mechanical System) HUM{RSE H 3030 J1 2% Mk 45 EERIEF ) LMS A & 1)
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MotionView & MotionSolve

| R

Virtual.Lab Motion (ILH7 52 DADS). f#[H i K f) SIMPACK . ZE[H Altair 24 n ]
MotionView & MotionSolve DA & 5 [F ) Recurdyn %5,

MotionView & MotionSolve % AF &6 [H Altair 23 F 0 & BT —ACZAKE) 23kt %3
585 A HyperWorks ~F-&f, PSR4 ToRR I 244680 J1 40 fa b Bt . SRR S04k
Lifit. MotionView &Nl FH 1 244850 7 27 Far A BRES A n AL TR, SR 58 2Pl
FEIPHER, W] DASEELm B AR A B2 . MotionView HAT i i AU ¥ FL 11
AR EEAE 5 (MDL), [R5 — K S 2 SR AR AR 1 2 A4 8)) ) i A B ,  mT LR
T4 . ADAMS. DADS. ABAQUS F1 NASTRAN &L Flskfigts A0, siEEH
MotionSolve Kfi#. MotionSolve K fi# #8423k T 5 —ACH sl Bh AL bR R L #E (Point-Auxilary-
Coordinate System) [ Z1k5) )25 K4, BATHEEEWR. THE R K 45 WA e iy s,
EHVEH) 2, nfCLARERNIA R S8 125 sl J1%E. Btk BHIRg sk Bt Atk
3BT B2 A YU RS A P 07 L5 22 D7 T e, 3w AT 1 bl BE A LR R Ge A AT 52 2% 4E
e N AR A AY A T B . ] MotionView & MotionSolve 1] DL N7 AT 2 52 24 L R 40 i )
FEWL,  SER™ S AHOCPERE 7T o

HARKE, MotionView Fl MotionSolve HAG LU NEFAE S AL

1. S¥HIET. FALE

(1) MotionView SCRF 2 Rk X W HdE SN A o A SCEHEFE W1 Pro/E. CATIA.
UG. SolidWorks. step. iges 25 F¥iff) CAD &%, RADIOSS. Optistruct, NASTRAN,
ABAQUS. Dyna %5 FEA #%:\58 DLAARIGEH SCH-4E, B sc B n] LIFEAS MotionSolve .
ADAMS. DADS. ABAQUS HI NASTRAN %Ki as Kk, | iz IRIRERY A4 FUSE TN ) 1)
Z AR LA A B 6 R R

(2) MotionView 5K BT AL B D) GE SCRAT R 2R BERBE ALK QU RIS LB )
Aein A e B 7 KRG R A A B R (R . B T AR SRR T 2
W AN AT R, ETXNEEE S, FoldaH TR Z R RENRTEE. <
Ui PATAT A BT SOE R RG] UAHE N T RS, T RS n LLRIE W Mg4E, I
HAR T RS AN A B I00] USSR [ 25 R AT E V)4, SCILR A S i 48— gt
A E . MotionView BB 55 BRI, Wik 1-2 For.

Session | Project B £ B B1EI O B e ot R L R A O O
S—— - J b )]
Sevase | s |

E % eOEAE oSS FBNIE SLTO8 CeeESsN
2 || d =i mm

. Fmm x2lf

comphant | o1 *] Thes trmgieard ptieg b bees.

) e |
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E#IHEHF K S5 MotionView & MotionSolve
(3) MotionView SZHFFEIIBRAICE, Wikl 2k, NIPEAR, FPEARSES, “FahiE]. #ahHE|
SEEEARZR, il mohgk. dhd-thdk. PRI S AR LU AR e AR
T ITRE S BRI ELeE A AR DL A AR ek B ] AR KA U AR IO T 3
(4) MotionView 1] & HATMAAR, Ryl TR [ I SLOi ke, ARORHE o 24 = e &
B . MotionView ZEANZN 157 /3 Hribitic, W&l 1-3 Pros.

U g JORELAR)-

Resst Selscton | Message Log. | chack | Hets | Corcel |

1-3  MotionView Z5i3)) J) 2453 Hribitk

(5) MotionView Jm AR I 2 5T 2 % 11 Ftii, w] LUE I SRS B shikik 215 545 KAk
B — MR AELL, SCRFAE SR BT D PRI B N2 Al sl th 2, M 5 A LEAEAN ] 35
VTR R WA IE R BeA IR, X TR SR AT A R B, JF R AL
HJ7ABAT M Ehnit . AAKRA. B, EIBRRUR: I gm4E . BeAh, a0 SCASFI B fE Ak
PSR AR e SR

2. INHBIKAERR

(1) MotionSolve SZ 7 1L RSRANFKIfR R 7 5, LAGRIE TRENTHENS Se Bt i

A A BT LU TR A - R GOIRAS N AT o AR SO 5T LU T2 pr 5 o mr
LA, M AR AR R I I DL, 122h 20 5ol U % B RSN Az s)
fi{. MotionSolve wJ LA H #h4L H A GEHUMIER AT R G KTCAR LI . 30 205 5N v ]+
B RIBE JE ) 1R T2 HOG 04 2 (1 L. MotionSolve $2 4 T 2 R 43 88 K A BEAN[R] 1)
)R, JF R BBt T AR 7 4 2 RIE ORI 15 oF ST ML REATRS Z . MotionSolve 3] )
SR SRR B RGN 50T MotionSolve 4L T WS ER TR v 7 58, FEATA
AR RO AR LM A T Z A o B R R e A AR R T SRR AL A R IBCR 4 ] A7 i A
B PR MotionSolve i VR 5 SCBE Y g AR HOR VT SEARGUIRASHBE, T 8%
TIRG v W RGHAII WIS 1-4 R . EARRGES)I12E 0B 1-5 Fios.

(2) MotionSolve SZFfNIZAR &S5 H T

BEENUR SR Bt H e B 2%, MURIEshid RE b A F AR TS R GEPERE K S BRI
I VI RS S AT S LA 12 3 7 AR . MotionSolve WIZRA 517 5
B RE W SRR 2K, W B LR G HR (U4 Craig-Bampton A1 Craig-Chang Jj
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| IEEEEE G

) WIRTEAE, RVFRMERR AR EAMIZE), Eiagal B d i) IR BES YR B RDIR AT
HRIERAL T, KRS ARG B B B AN ) AR, AT S5 BRIl . WIZERE G AT
i, il 1-6 .

Kl 14 ke R A B 1-5 SARRGE) )10

16 NIZRHG bl

3. BAMEKEHER

(1) MotionView & MotionSolve % 75 15 BT

K SR AFLENEIA 00 % 57 ) @, MotionView &4t T 523 0% 57 05 B BT i e
AR LL Altair HyperWorks 15 BT 6 H 52, ] LUK 218 R G4 45 Wit oy FES.
DAC Fll RPC Z5#% 3, AL 57 Wik /- . MotionView & MotionSolve J 55 1/j E. o M f2
W 1-7 fros.

DUTY MBD FATIGUE POST
L] /
Measu I Com) nt
| | i
Load FE Componant
Locations & Stress State
Orientations V
DUTY MBD FATIGUE POST
Measured Modal
wﬁ ¥= “ m '
"o e
Representation e

(N Jen

& 1-7 MotionView & MotionSolve J 57 15 E 2 M1 Fe
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ERIEEHF AR 5 MotionView & MotionSolve
(2) MotionView & MotionSolve 3 H1 FLIEES 1T B AT -
MotionView 3Z#f MATLAB F1 DSHPlus #/F A B Dhfg, i DSHPlus #Fn] B
AT Altair JAVFT R EZ), H ORISR ] DUSEERAL. W vElCAs 1k
HUIE, WK 1-8 Fior.

| MotionSolve-DSHPIus Cosimulation I

1-8 MotionSolve 4 DSHPlus #F47H1. HL. WES — 440 &

(3) MotionView & MotionSolve SZ FEHLAIEAL /34T

MotionView & MotionSolve 4 HyperStudy mJ LASZEL RS L AL, N RZIE 50
I SRIEIR. A RS ERRI RO PSS . BEE OptiStruct v AEAT AR
1, M Altair J0A RGBT HAR (BSL) SHT#E iR sMEte . BRI RSHite
&, SIMFEMR. HERA. NSRS R AR T AR ML, W 1-9 Frs.

B 1-9 AR A AT BRI T i R S

MotionView & MotionSolve #AAE A H— AR ZAKEN J) 24 b ft, 34t 7 718,
S PG A 2 A8 125085 . N MotionView & MotionSolve #441] 45 B ik
TE 7 S0 52 B BEWE AT 7 5 (1) 2 AR50 ) 22 REREAT SO AT 23 A1, SCREAE 7 E T B b = i
BB, P BERENLI SE I TRE, AT SEE T S ERE . RIHAA = F A ek . B
i, X MotionView & MotionSolve [, &A% A 2 HUBHIIE A M 3K 28
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| IEEREEYED

1.4

M H MotionView & MotionSolve #4347 REFIFENLE V10— i A2 Wi B 1-10 o

o QUEEHIEE
BB | o HEMLIE ;
o XA |
2 &
. EXHABH
JURBE |o GRS ;
o FRESHERE E
e
o AHRYIE

WEHAL (o (7ROHIE SRBBGRR §
e e e E

<=
. R
AU |o (T |
o S EH] [
=g= |
o RGALIL (54 HyperStudy) |
gy | DOEHT. EMAL GHAER. BERIORLS |
o ZERRAE (54 OptiStruct) |
TG, TR, TR, R R
=
o MotionView 5[] 5E #
o e H
BRER | e, TR RS I

o it feEl

1-10 W] MotionView & MotionSolve #AFHEAT REAIFEN LB T — A% T AL

1. IERE

RIS IR SN R AL SN NN 0 S D

(D ¥fFe 5 I WIPERIAEFIZZ R o WA A2 JUART AR LEATART IS AN 25 A=
B E, AEEEAE R . MR — R U R E R, A EENE, %
A JE . AR LT AR ] R AR SR R

(2) Al Lo NI AR S IR LR . 383022 L AR AN R R A 1 e —
EBRITE, WS WA MR WL GRS IS 2 e T R4 (AR
FrESMNERCER, WEESREN. F3hIK).

(3> J1o AVER D) s ZtEE ) (W, ). #EBReas. 24, Fr
Wy (I DU DU

MotionView 1@ A4 (] DL LR B A5 2

) AR A B g PR B o A0 A MR A AN e AR S A, T A4
MotionView it WA I O S R s IR 5 E DOk, FHA A LT
F i T HAENIAPTR N RAME s X T-ZebEA%, 71§ MotionView Flextools T. H A% .

2) PACYEIE R AR Y . AE S NIRRT, FH AT DU B AR B KR B 3t
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E#EHIE AR5 MotionView & MotionSolve
FWRR T OO B S B R A R .

2. MiAEE

TERNEAIA 2 5 ol B (AR I 1), #mT LAEAT 0 L DAY . Altair SFr—A4%
I3 5 B AR bR 2R I 24K )27 K fift 4% MotionSolve $EAEIE AN 220 W B 127000
ADAEFR I LA LGt Thie, wACBINIMCR SN 115, Gizh 1%, B, RS
Bt BT M 23 B B 28 PO AR P 0 L5 2 7 I [l . N H MotionView, AJ g
SO SESGEIE WA EIREAS A R RS IR P AR RIS RS,
AI{EJE PR T H HyperView & BN RSz ) i3, 7& HyperGraph i #E{j H45 5
itk

3. GFHRE

P P BRI FAS R DA E i S A\ 2] HyperGraph 15 MotionSolve SR g 3451 47 B E
ATECRS, WIIRUERE R R ERYE . Siah, PRI AR MediaView 1, fiid HyperView )
][5 20 Dh e 5 05 B R A A RS sl Dy REsh s b, o] DUSE B0 R IG I (7 BLRE TR ) iE A

4. HIIRE

TEREAT 58 ST B LA e A Y (R i AN IZ B 2 e, ATARAE LR R 4 L b TARIRES,
MR N, 5 REIs g R BREEEE R FRBAAT AR TE e a2 il
ARG AT AL A E SR R] R AE R DG 2R 56

5. fLiigit

PAF GBI ALY 5, AT AR YT 7 e ik BB 2K 6 T T 2 vt 2
SR S8 O R BT SR T AT TT 22, HyperWorks O FH P H 418 T AP OLAL R :
MotionSolve §#& HyperStudy HHTZ A RFE A4S MotionSolve §k5 OptiStruct FHTZ A FR
ZEMEFNAMN . REFATT LIRS IZ B PE SiRTER R o
(DOED. MiAbsrtias, MEAFRAILNH Altair A 1153 BAT EAR A SLIL S5 7z 3R
AT, TEFMA. ARSI )OI TRIRTUGAT B HIEARDCAL

6. ERPEH

EEREREAS A= R, A Pl DA EEAIE A S, il e SRR, 20 afr T
JE UL R 4y A 4l R A AR A, AT DB T 5 g e e e v T S R LI . 3 4t
MotionView JET TCL it 5 I AT S A] LASEHLIT A AR A E DI RE,  SEBRHEA N 211
24, FIH Altair Process Manager iJ#f TCL 5 MDL iE 540 &k, SIEbrE L s,
H7 i SR ) R L TR Aok, AT SEBLGR AR AR AL AT B B AK o

RN AR . 24850 112 K53 Bt MotionView & MotionSolve a4/ U,
T NN REFMFEN LB AU R e 3N 7 27 0 W07 SLEOR BN 2 RO AT T ORI T M, A
¥ H] MotionView & MotionSolve ZEAT REIMFENL BT IFEAGAEAT T — & HIIANIH. NRRIT
G ) infeT i F MotionView & MotionSolve.
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MotionView B—FB A ZHRES HEMTATNIERS, B TIRAGRANZHRGEETE
S, BMEMTIHE. (RIaTTige, HOUENSARRFERNMET IR Altair BB KR
MotionSolve >Kfi#, o]t =7k EH, BLAZNFE>, T MotionView MIEZEID)
BRERBESRBE—EMN T #o
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MotionView £ 038

@ BT MotionView

7t Windows #:1F 24541 JF MotionView # 4 ml il ik LL R AT —Fp 7 2K

® EF “TTUR” — “TfHFEF” — Altair HyperWorks—MotionView i 4o
® il 5T F ) MotionView tREE 7 X KI5

1 UNIX $4E & 4 _E3TH MotionView &4 0] DLl i DL 208

D $TIHAE RS L) T

2) #i N\ MotionView #4152 386 45FF4%  (Enter) .

@ MotionView TR

MotionView LAEF I 2-1 fizs.

e e KAt O O PSP

Stanched ept datacet ko 5.

) Goound oy meR
B =]

/ 2l
E J

K 2-1 MotionView T AE5tH

(1) FRditk (Title Bar): A7 T I, SWos M ar AR &

(2) EJEIX (Graphics area): wonify )X, nfLLE/RNIARBIARL, AR, XY
SIS e ISR

(3) T HAF: (Toolbar): 7 FEITEX I L Nidigk, N HXEe4 ] nHadilt \ & FHhRETR .

(4) SEHFE (Menu Bar): K U)RE%4L 7325, 197 MotionView [ i3 #r 4.

(5) FFH (Main menw): s T % UL T B A W] HIDRE.

(6) 4% H (Command window): SZHf TCL air& i AFI#AT, Wil View S H B
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MotionView & MotionSolve
| IFEEEEEL R

7~ CBRIAA TR
(7) IR&FE (Status bar): W GFTEAERES.

22 XHEE

@21 | gRNFSRE

ZIRRGHT A MDL (Model Definition Language) #ifiid . XS8R 3 fF 0] i
MotionView [] File 22 #5545 #E T A% 91 (1) Open Model 1 Save Model 451 $T JF FI{-AT

1. $TFHEEIC M

(D) N R T7 IR PRI T 2 AR R GRS,
M File & HERE Open—Model (WL 2-2) sl dibrdE T HA%H ) Open Model 44 ig o

oy Plet
s Media

o+ Document
|

& 2-2 M File Sg A %4 Model
VER: WY ET TR R R Open Model %4, FI{E View LS Toolbars—

HyperWorks—Standard, SEIPRE#HIFRE T RAS, & 2-3 Jiros.
(2) {EF 11 Open Model X IEHER, EFEAY AT IT ¥ mdl SCAFIf-#k Open #2281,

K 2-4 .

£ B Data Sets (2] [ system.mal MDL File 1KB
| | Sabver Unie: Teafimn v U&M MDL File 2 &l
E}ﬁ EJ.:W:IE'W triplependulum_equi.mdl MDA File 3KB
X, Global Frame 0 =
ag ma& o , Flename:  [riplependulum md | ml
E— . Fles of type: ~[Model Fles ( md) =] _Ccd |
Hses z ===
2-3 WA Kl 2-4 $TJF MDL 3044

IL



MotionView 7K %13
IEI, BIARLRE N 2 HT MotionView [EJEIX
2. fRTFRE
(1) M File SR Save—~Model 14> (WL 2-5) srpahibrife T HA= F ) Save Model
1 -

J
Enl New 4
ﬁ~ Open 4
4 Save %Sessnn
2 savess | IR Model
%‘ Document
»
¥ Import |

& 2-5 M File sz #0313 Model
(2) 7 Save As Model X TG HEH Fi7 78 i DR A7 1 SO 2 Bk O iy Save 324, Wik 2-6 iy

3

| savein: |l wokingdrectoy  ~| = (&) £ E-

| Type
[l test_data_dir File folder
[ model.mdi MDL File
[[) model_pd.mdl MDL File

[ sla_rigid.mdl MDL File

! [m——————— &
Fiename: | Save I
Save astype: |Model Fies (“md) =1 Cancel |

2-6 Save As Model X5 HE

LRy, BAR DR SRR e HX .

3. BHFIRE

(1) M File sg5.7h 4% Save As—Model 7% »

(2) 7£ Save As Model X 1FHEH 8 /& R R AT XA A PRI ils Save #4

LR, IR DUYE e S 5 0 77 S

VEE: BT IR AR B e, #8774E Model 1 Session YEIi . Session 717 7~ FT JT 8L
PRAFFEA 210, WP arge & — AR, L2 NN HEF R 2 AR, W
Model 2635 DUl 2 AN FT TF BAR A7 24 1 S 1 AR

@22 | wEm N

MotionView A5 A\ /i HH D E RT L ARG HEAR A 17 3 PERE R . MIDL s SO el iy
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MotionView & MotionSolve
I s S S
TS5 743 21 89 MDL SCAF
1. RGN
KRR i) 3 R S AT, MDL SRR i e R IR K
©® SRR E N (Export) ] MDL SCf, TIAEPRAZR] (Save) MDL A
® 7 U {F{F*BeginWizardSelections i He WAL S [a] FIE RS B .
® LU I RGUERTF B A SR ) 3 AR ) F R A — .
R g NGt R
(1) M File 3P EFE Import—Model w74 (LK 2-7) s dibrdE T HA A Import
Model %4 "% .

File

] New »

£ Open »

i save »

E’ Save As Ld

o Import w3 Session

i Ovellay » M, Model
By Load » | Mg Solver Deck
[ Aun »| M, Geomety

B 2-7 M\ File SZH.A1 %4 Model
(2) # Import Model X}ifHEF, i Selectfile #4H EkFAHN ) MDL S0, ikl 2-8
F)TZ—‘—\‘ o
' [J Import Model lij‘

Select file: (5]

Import O ptions:
¢ Data and wizard selections [current model will be erased)
" Data only
' Wizard selections only (current model will be erased)

Import I Cancel

g 2-8 Import Model X {5 HE

UER, MotionView ¥ 961E 1% SCAEI A5, I A BT T B HIAH D DI g I .

EFEEIE R AL (Import Options ).

® Data and wizard selections: ARHEAIA ) T FEGIAAIY, 477 MotionView 231 OV
MDL 574 5 JH 65

® Data only: MBI A% Fi i MotionView 23151 C1f7 MDL BRIHHE , BRI
T, MotionView 778 AR LLORAEIZ DI e A 1E H AT H] .
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® Wizard selections only: a8 ) T AN @AY, M HT MotionView £3i&H WA
MDL FER04 4 B -

(3) Hiidi Import #4741

2. {REEH

BT iy L IV A2 AR S5

® “Yjiif MotionView 231 {40 F A A4

© I B FHAE ) PR AR, IR SR H TR ) 3 (] Import Model )
fizak Model— Assembly Wizard @] & [0

B I AR R

(1) M File ¥ Export—Model fiv4 (LK 2-9) sk T HA ) Export Model

Fill % o

(Fie]

) New ’

 Open »

[ save »

B2 savess »

o Import 4

£ Overlay »

gl Load »

Ig Run L4

P Expor . Model
& Pint » | Fgg Solver Deck
. Publish b | & Geometry

& 2-9 M File 3¢ A %4 Model

(2) 7 Export Model [ iGHES, i Selectfile #4H @i s B Ay 1R 6 A% S 44 0k,
Kl 2-10 iR

r[I Export Model &r
Select file: g

Export Options:

¥ Data and wizard selections
€ Dataonly

' Wizard selections only

| Export I Cancel

& 2-10 Export Model X iFHE

JEIN, MotionView K40 A 45 € 15 KBk, I BB TIF sk AR S D) REAE I .
PR IE 3T (Export Options ) .
17 |




MotionView & MotionSolve
| WSEEEEEL LG

® Data and wizard selections: iy H Y [r] 3 PEIE AR B LA ACAH 215 2

® Data only: AT 1A B .

® Wizard selections only: (W47 Hi AR ) 5 PEIE RS B o

(3) #Huil; Export #2411, #rHARA ,

3. MKESEEORMANRE

H AT MotionView & X T ADAMS KRfR#F O, fHHZIhAER ABELUN, 47T MotionView
UG AL B, JERR YR K O AR R A

(1) M File 3 rhi%#% Import—Solver Deck fir4 (ML 2-11) s ek T HAL E
CNSRABRE N 4 e

[Fie]

ﬁ New L4
' Open 2
B s ’
B savess 3

&% Overlay 3 ‘Model

G Mg
ﬁ Fun L4 ‘.Geamehy

&
’ Expot | e Connectors

2-11 M File 32§ i%$¢ Solver Deck

(2) 7 Import Solver Deck XJiFHEH, ik Selectfile ##44H ESHEFA B AN ADAMS
(*adm) 3CfF, W& 2-12 s,

Import from: IADAMS - l
Select fle: 3]

Import Options:
¥ Load standard include

2-12  Import Solver Deck X iEHE
#71%H Load standard include ZEHE, TPKE H 3 InZk MDL AR BRAEZE S
(3) Hili Import 4241, LEES ADAMS SCEER BT

4. WKRESSZEOMHHEE
(1) M File 328 i%+¢ Export—Solver Deck 4 (MWLIK 2-13) mfadibrdE T HAE L1
CONSK AR Dt Y .
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[Fie ettt
@NM »

£ Ooen »
E Save L4
B save s »
‘Irmort »
Qd“ Oxverlay »

ﬁLoad >
ﬁﬂun L4

l“‘ Model
e Print » g Solver D

. Publish L4 {'\ Geometry

Recent Sessions  » "g Caonnectars

B 2-13 M File 3£ H.3%$% Solver Deck

T R SRR AR b e SR At o AN R T AN [ o
(2) #¥ Export Solver Deck X, @it Selectfile $44H e e UL i H % 15 S 448K »
e 2-14 Fizs.

Expata

Select file: ﬂ

Export Options:
Analysis: [None
[ ‘wiite MDL animation file [ maf)

2-14  Export Solver Deck ¥fifHE (MotionSolve SR fift#s)

VERELIE I %5 (Export Options), #1[&] 2-15 7.

Export to; IADMS - |
Select file: "ﬂ

| Export Options:

]

i3 e
CErport mix paths as: (% Absolute  Relative

I ‘wiite MDL aramation e 1.

2-15 Export Solver Deck XJ1HHE (ADAMS Kfif#E)
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I s S S

® Analysis: JEPEAT B M TH0. 1ZIEIAERTY &G 2 Fh AT TOU 3%

® Write MDL animation file (.maf): % k45 ) MDL A%, VT HyperView.

® Export .mtx paths as: W LLZERE MTX SO/ 4 H BE AR 4 4 06) I A0 0 2 AH O 4%

MTX SR SR AR 22 UL A 15 22 1 AR FRASE 28 i b 1 8 R S

(3) i Export 4%4H, i tHAs,

TR AG N/ N R A

1) % ADAMS ADM 3Cf4, % NJ5, MotionView H§ILF:4 s MDL #7804t
ADAMS 570 Hh BESEST 5 A AR N[ MDL X 4 UCHL, MIXLEXT %4 E Templex template H
ik, H ADAMS BRG] MDL U SRR R fEERNEH R, MotionView
ADAMS BRI AR S A MDL %4, [RIIXFh MDL B8 LE— % (¥ MDL #8442 %
AU £ (Point) FThRic 4 (Marker)

2) ik ADAMS B EH ) FRF, AR T RPN ST ETFAME, OB
HAR I AL TR 5. DML, dn SRR th B AR RS, Templex template [P 25 722
M4 B bRk AFS EHom S . Templex template "HAEA B RIB AR TR I = (A
ADAMS Kff#sFE 118}, Templex template ¥4 HT-{f4F MDL ANSZEFT] ADAMS X%

3) N ADAMS HIRIES, HInf DUEREE SR MDL bR, WREHORE,
7E std_inc SCHFHRCEN AN B Y EIEI R . FEBRIAE LT, ADAMS B g B LAY
HIRE N E, PMEFEATF IR . MotionView B4l ADAMS FAY ef s (1@ X H B
5 MDL B8 S o6, 17 5 ) 9 B 4831 Templex template H1o 4140 A\ T MDL Arifk
i, FA 0 RE(E ADAMS R84 H I A LA IR ) .

4) G MotionView HEATH AL LRAE S BT £ FF Embed standard include, J H7E 5 £21% 45
TUES NI 05 Load standard include IhRE, F84 MotionView g HH 425 45 1,  $EEEH P
BT B T ) 5 S

23 fEE ST
@31 ] maEsyk

TG SR CBR R R ) 7T MotionView FLIARZE X I (WK 2-16),
MotionView A7 (1) 4> J5 25 5 P2 AR G W s A g 4R 44 I D e . 200 D0 SR vh A5 P A SC
F: RGAIBIFIN SR ED . RESE I EI R IR T RG S IE WHRIL
PRI AL B R 8 N R, N RS

T H SR AT View SEHL Browsers—MotionView—Project fir ¥ JFE G . X2 7F
5 BTN AR DX IS T H 0 A

Ve 0 H SR AT E MotionView A5 AR X 45

T o SR A L R R

® “Yijiif MotionView 231 " FTAT RGN A i 81 T4

® AR BRI GO R AEAE [ — SRR SR e
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| R Stardard regpent datiased for M5

|
] EHii) Data Seta (1) |
| O Fomns @ |

e
i
£

-
P -
H

&
|
§
7
5
n

] Er @ [ Fmt st fwth indne p3)
| @ & i o _snit_rod
| B & g om_sna_bush
| B g g om snt hbe
| | £ Bedes
Pt Stk rod e stnad) o,
|| L stnambe pwrana) o.0m

e
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= [ Dta Sets (1)
| Bnt rod Aube bengths.

|
!
I
i
i
|
i
|

K 2-16 I H 3l S

® SCFIETT DL T ak ok A DA ) SO e P 2 ) T B B R o

® [EHULRE LR, F G I A N s A, BRI b R e

® R (Context Sensitive Menu) $4t T RS/ G AR I e TF/ 0GB iixt

%y BIDIRURE I G S Je DL RS R G S D RE

1. RIEREIRAR

LEI H 0] AR A g R SO e o SO s SR R, Wil 2-17 . SR IRE
IR RTINS, WA SFHENSA I TIREA & H . 7EI0H 3 YO 12 1A
A B PR S T G S R AR BN

Expand ANl Childien Expand All Children Expand All Children Expand All Children Deactivate  Hide ID
Collapsa All Childen Collapse All Children Collapse All Children Collapze All Children = Hide Color
Lk
Save Al Deactivate Activate Activate . Hi
ide Mesh

S Deactivate Deaclivate Fiename
Saveds.. Add System.. Delete Empty Space Men

Add Reference Eniily v AddGraphic.. . Py Spac !
Add System/Assembly... . Entity Menu
Add Anabsis... Add Constraint Y Delete Delete

Ry ' Apply Attachment Candidat

es

Add Referance Entity 4 Add Control Eniity »  Apply Attachment Candidates
Add Constraint * . .

Add General MOL E » - ' Folder Me:
fdd Force Entity » enet i Graphic Folder Menu ~ Entity Folder Menu
Add Control Entity > Cut
Add General MDL Entity ~~ * A
Rename Delete
Apply Attachment Candidates Apply Attachment Candidates
Data Summary. . D ata Summary. ..

Model Menu System Menu

B 2-17 350 H ] ST R A

Ll



MotionView & MotionSolve

| WEECELEY S

2.

Expand All Children: ] JFJFH ¥ 3CHJ, Rz CHEJe B & g R R TIT
Collapse All Children: XHIJTH 13, HBIRAT Ik R K AFR

Save All: 4] JT Save Model As X i HE

Save Only: #JJT Save Model As ¥fifHE.

Save As: FTHF Save Model As XFiHHE .

Activate: JUE CURBIRTS

Deactivate: RN % .

AddEntity: Hraxf %, #H RS U HEA FREGR T I R 124, 41 Add Body or
BodyPair.

Add System/Analysis: &R G, 1%ZARS 0K H T 41T MotionView 231 MDL A4
BORIEAT S

Add Reference Entity: Frgxf %, WU el &, m&., Frideis #thd, BB, i
Il 2T Hh 2 a2 TE il .

Add Constraint: IIZIH, WHEEARE]. @l #EE AR EIREIZ I,

Add Force Entity: WIS, Widndy. A1, e 25 ZBZE. Jyaliddfb.
Add Control Entity: WSS, iy, S50 . itk . BdarE. kg
AR SRIBITH. SKRARTFAFER . W N B o TR

Add General MDL Entity: ¥SINZEASH MDL %%, fngs S b s 7 .
Add System: WAL, WTEARS KA RS SIS 7T RS

Rename: ARG/ L HEML .

Delete: IR FTExs 4

Cut: BIYI TN 2

Paste: /EX5 H 3 SR il ARG WG BT DI

Show/Hide ID. Show/Hide Color. Show/Hide Mesh: i} 7~il Bk it % % (K 45 0
B WA

Data Summary: 7R TIE RS/ A GRS

LB

I HUE A 3 H D] SR R SR RNE

3.

View all types: {27~ 7ilf MotionView 231 HH T3 % 528
View selected type: X 7R TS IR 5,

X A U R

MotionView 1[5 GATPHFIIRES: ABCIRESFIRBOIRES . fER ML FET, MotionSolve
A8 A TR T A A T SRS IR 5, RS AT R ABCIRAS 0 5. i, FBOEFE M
KPR, W BEIAT AR, WA 2 IR AR R R . EBRAE DL, BT Rt
GAHRAE T AERCRA . R G IVERRIR S IRE, AEBR7 FLRR R AR A

4.

X RIEEE

TG H D AR SR O T e KSR AR G R A A IIRE . AR H D A rh R A
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MotionView £ 7K %115
RGN G, %ZRFEN SR TE X m s i r,  FF H 3225 B 0K 3 N 106 51 G
AR TAIAR o

(1) eI H W) S BB 5o

® 7RI H RS IS, SNSRI X E SRR

o ] (Ctrl) HEWECE FUbRABE, 7EIT H 3 SR B T X EFE 2 MRS

® f{i] (Shift) BEFCH WARZAHE, 7RI H W R ERE 2 XS

© E T A A B 5, A% A IR IX s s A I L bR S

(2) fEETEX RN G Bl TR @B bR, RIGERIEX R %,
N 3 TR 3 AN A2 S ) G R TR, RIS T I 360 H 30 SR op A N6 S SO e, FE s R
G

5. EIRITH|

T 0 SR () SR P 4% 4L (ID. Colors fil Mesh/Shade)  niJ DLz il & F X 6 2 (1) o
JeE bk

(D %i'y (ID)

G TR DR T RN E MG, X 5 A B 7RI H 3 SR o g o % 4
R A (Tools—Check Model) J& A 43 hn# .

(2) Fifs (Colors)

RGERN Gon P B A o SR I E 0 SRR AT DL E X BB (] AR B T S
AR B E D). DR E X ZREEN B s R Bos k. 78 AT B iz 8 by fbr 4
B, 1EHE Change Color fiy%, #RJ5AEHA H ) Colors/Materials X i AE &P BT, i OK
FE L BPA] AR S B

(3) MA%/AEY: (Mesh/Shade)

MG Z MR RRE, AT BRI T TR U B R ) BoR B . AR
Mesh #1J & H #4241, #$ Change Mesh Style #r4, SR/ {155 1) Mesh/Shade X 1 HE 1k £
B s T 2RI AE os S IR

1) Mesh: #EHIF G LA L@. R4, UAL@LL@E R TR, Pl E#%
I FEAH Y. 1) 27 7 2K

2) Shaded: Filx} % LAy Hepbi X @ EAER @ TR,

3) Opaque: %) 5 LLUE I AE I LR .

o ke, WENZANENER,

o IfiiNg, WEXNGLREMEIREEER.

o MRy, WENZIEHEIR.

D3.2| W s
T TR0 A ek v o AR VEAR &) (Standard Views) T H A%, 4R E G (3D View

Controls) T HA% LA BARSEH
(D) ArAERRE T HAE, ik 2-18 s,
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- IEEREEY R

K 2-18  brifeail T EA

PRUERL IS T BAL R A B S DR, ek 2-1 s

ESEERET R

X

F2-1 ENE TR BTIRRINEE

% M % fl 4 %

Uy #E

Fit Model

e E BB X L B KA

Previous View

IR

&

p

= XY Top Plane View W XY Pl AL
!:: XY Bottom Plane View WE XY PR
tx XZ Left Plane View WE XZ V2L
H| XZ Right Plane View BEHE XZ AL
t‘g YZ Rear Plane View WE YZ PSR
ﬂ YZ Front Plane View W YZ PR E
$ Isometric View B A AL
=) Reverse View BB R
E User Views & SLARAE T AL

(2) =4I T HAE, K 2-19 Fin.

Lﬁﬁ+@«90
2-19 =4 T HA

L T AR A PR e, AR 2-2 PR

*2-2 ZHUETEEMRAMRRINGE

%l % H 4 W oo e
& Zoom JR ISR
‘IEC}; Circle/Dynamic Zoom AR IR
a{* Dynamic Rotate/Spin A A
{'} Pan SRR
<> Rotate Left/Right vy digixiil

# Rotate Up/Down R T
[$)

Rotate lockwise/counterclockwise

LIS IR

(3) Blbrtft.

BUPR PR E M P R R HERE R AT i . MO ST B BA (Cul) B, BUbRn] SEBURERE . Tl
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MotionView E 7 401
AE RV R S A
SRUbA LR U A 2-3 P
Fz 2-3 RERESIEMKIRAR
% FUbRiRAE, fls (Cul) i fig

¥z ek

rj LT P AR T s s
ol X Fi Wkt ST BT

Haz)) TR

‘ LT P T XA f K AL

@33 ] BRxgEFEH

KIEX % s (Graphic Entity Attributes) HIARIRHE 17 EITEXI R I B bl thfg, sl
WINETEE G A s AR, PR BRI N AR . G A
IR AR 3 AR e TRA A B G L@ Bl 2E IR, sl 2-20
I

Al | W Auto apply Drisplay OFf - Plnpedyl
More | Dty On | Off | Mesk ‘|‘|‘|°| —Iw

.LI I0: On | O | Shaded: ﬂ@
Usein fi ﬂlﬂl rate QIEIEI Icre ’
_ = | Lesther [ [ Deee |

2-20 KNG E ik

(1) XRINEM

X RINRIER o B A FTAT IR B o AEBRATSOU R, % H 4R E A EE (Graphic),
e e = AR ST LI H SRS BTEXT SR ARIRITIE ( H SRR L0 2E, il 2-21
I

[ & |
- @ Model from HM Nore |
Stand F .
Slolted Disk. Fis |
Crank
. Misc
| Clear |

2-21 KR H|EW

R FZEH DI REWT T o
® All: EFHNERTHIPTANS .
® None: HUHEFYIRP AN S
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| WFEEEEEEG

® Flip: SOk qurikFemn%.

® Clear: 5FRFIFRNE.

MotionView A% AR AL B BB G0 WIEAEIE (G . HE.
BRAASE) AU A X EWIR . BB RIER, 2 Ae TR MR G A R T X %
FEEEAT S, P IR J8 Pk B A AR Hh IR0 A 20

X GHNF T IR SRR 2k . (e GRS e — IR E, A 5%
KA TR S A e, i, XHAASEREREA Body, HA5 Body A KM
TEAREEF o EETEX R AT G, 20 S ms s, R SRR E Rt

(2) X GWREHIE.

1) Auto apply: METEX BN GAIFRM RTINS E, AN TR E SRtk E.
R E LT — B MEE . Bt Auto apply A= S EHE AT USG S a1 RE .

2) Display: ¥l Tt G il s sl Bags .

3) ID: PN b (1) 7 B

4) Use In Fit: #H6|E X G KRR .

5) Mesh mode: #HIX G LMK LE@. FHFL@@. UWARHL@HNLLO@EA LR, B
B3 A AR 1 Sl 77 2K

6) Shaded: #sHil% % LLE Jbi A @uZHERI A 2o,

7) Opaque: 5H%) 5 LLE I B ANE I R .

o g, WENGANEILR,

o fiihihg, WEXNZRLIRCHEIEHE SR,

® ih®, WEXNGIE LR,

8) Implicit Graphics: i Implicit Graphics Setting A iHHE. 120 IHHESE (T X0 5 7R
TITIRE, WS BN B KRN G T3 AR R KX RO SR B 5

9) Color: WERKIENZHGA. WEREH 64 B, HbEABiE, EIEAZALH
AR o

10) Material: $24L T SRS K BB 7R o i T T4 i A S B e fnDG
SERPURAE o ARG R RE,  BEAT X G s i

11) Property: 7RI ARHIDGE 1 BE

12) Add: HrG—Fp kg k.

13) Delete: MlBr—FkP BB CRAT R H @ RS A TR o

24 BHOmBEEIIEET

MotionView i 147 Ja) & WU 1 PageControls | H A BEE, WK 2-22 Fis. # 2-4
YT &AL DIRE

RICTEETE

[§] 2-22 PageControls . EL.*
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MotionView £ 038

% 2-4 PageControls T B2 &2 &k

EL S % Hl 4 W oo e
‘ Previous Page SR — LI
P Next Page SR DL
ﬁ Add Page TEM AT T RIS 0O, A o 4w i
Eﬂ Delete Page MR 2 i DT, AL S — U 24
D Window Layout BEE 1T BT 5 1 A R B
Left Only 5 S B B R B T A 1 AR AT e

m/ m Window Synchronization WHEH H[FS

25 BiigE
MotionView $2{/t T 6 PMEAR EE A7 KJF (Lnegth). Jfite (Mass). B[] (Time).
41 (Force). /% (Angle). #i% (Frequency), U1K 2-5 FiR.

% 2-5 MotionView E 8 #17
"W AP P R R A
KJZF (Length) Millimeter, Centimeter, Meter, Kilometer, Inch, Foot, Mile
Fikt (Mass) Milligram, Gram, Kilogram, Megagram, Pound_mass, Kpound mass, Ounce mass, Slug
A ] (Time) Millisecond, Second, Minute, Hour
41 (Force) Newton, Knewton, Milligram force, Kilogram force, Dyne, ounce force, Pound force,

fAE (Angle)

Radius, Degree

i (Frequency)

Hertz

JEFFI0 H WA ¥ Form SCA-JE, iy Units TH, CKHENSRAL BB RN, Wik 2-23 fif
IR RN, FIARERRTEEL, R A IE A R AL

[fm_urts g2 |
Properties
Units
LENGTH JHILLIMETER ~| mMass JrILOGREM -
TIME JSECOND <l Jromce JNEWTON =

2-23 L E TR

EBINEDL T, MotionView & X 1G (9810mmy/s®) (-2 [ T Sy hnidi & . A4
UL, H P AT DB CCE g s B R AT ), T T . BRI H SRR Form 3¢
fEJe, Hiidi Gravity IUH, B RPEE3E N E ) Inidi B BB AR, Wil 2-24 FioR. XUt &y
TSP P A
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- IEEREEY R

fimoeay " X| [ AL

Properties
Gravity
Gravity On vl
% component 0.0000
¥ camponent 01,0000
Z component -9810.0000

K 2-24 0 R AR

@71 | wmmTa

MotionView CAD $% 11§ ] HyperMesh CAD #ii A\ 514, MotionView £ F2AY1) CAD
A1 FE BN AU A, MotionView 7£/5 &5 /5 5)) HyperMesh, #ii A CAD BAYJf-ORA7
BN AL, SRE N CAD BEASEAT WA I 53 46 H 31— AMREE AT B MotionView
SoRIF) H3D K SCfEp . BRTULEHi \ MotionView I, SEANEAR S —AMA (body). 1%4K
() ot A BB R R R W]t MotionView THEL, W RIARHE SLPRBAY FATHIA . M TR
Ja 3l HyperMesh, #4748 H 21 WS K1) 53 8GR 15 s H 4 MotionView LA 55

P2 PRk A MotionView CAD 2 1 3EA HIVE.

M Tools % ¢ Import CAD or FE, 3t H Import CAD or FE XJiHHE, 41&] 2-25 iR

Import CAD or FE X iFHEGL % R 1B ORI Dy G o

(1) # A& (Import Options).

1) Import CAD or Finite Element Model With Mass and Inertias: #ii A\ CAD 5{ FE #5%4 ff
AR TR RN ) 15 A B

2) Import CAD or Finite Element Model Only: {4 A\ K.

® Do not import into currently active window (save to output file only): J5 & ¥ CAD
B 42 H3D & aURITE SO, e J5 (R ST AN N 224 i MotionView & T H .
® Create one graphic per CAD component: A&EMAGIE—N §pl ) H3D #% 2 EE SC
1, WA A R B A E—A> H3D X

(2) N/ S (nput/Output Filenames) .

1) Input File: fi5& i) CAD 8¢ FE SCF. AF T S d A PEAH M S A%

2) Output Graphic File: 527 K JEA5 B H3D SCAR4HR.

(3) MDL #%5ii (MDL Options).

1) Place data in System: JfA42 i) MDL 04 J5CE T — Mg N R 4.

2) Place data in new system: Kf/E i) MDL H3SCE T — AN R % H .

3) Point Varname Prefirx. Body Varname Prefirx or Graphic Varname Prefix: @)L
flRis PRI A RIS

4) Import free points if available: #7YHH¥) F B LA s0R- B4 A8 MDL L[ 55

IL
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{J Import CAD or FE
— |mport Options
@ Impert CAD o Finite Element Model With Mass and Inertias
' Import CAD or Finite Element Model Only
IT Do not import into cunently active window (save to output file anly)
IT Create one graphic per CAD component

— Input / Output Filenames
Input Fle: [ Catia ~| |

Output Graphic Fle: Iﬂ

-]-MDL Options

@ Place data in [J6§atE | Model
€ Place datain new system [new_system within [ System[Mode!

Poink Yamame Frefic P

Body Vamame Frefic Ib_
Graphic Yamame Prefic Ig_

I¥ Import free poris if available

_.].Mashing Dptions for Swuface Data

@ Allow HyperMesh to specify mesh options
[T Launch HypesMesh to create MOL points
ol . il Mach]

L]-Locator Points (Must be in source frame).
Id

[0
o Node 1 |

| © Cood Node 2 |

" ModeIds N°d=3|—_

2-25 TImport CAD or FE X} i&FHE

(4) i MK 433% 50 (Meshing Options for Surface Data).

1) Allow HyperMesh to specify mesh options: 1% 7 1F HyperMesh {i H BRI 1152 & Xl
I3

2) Launch HyperMesh to create MDL points: i i —/™F55E 1% v 2 )i 31) HyperMesh, 7£
ISR AT DA £ e 4 A7 BROCRBEZRY vh #7751 MDL J LA £

3) Interactive mesh (launches HyperMesh): Jiz)) HyperMesh 3 H Zi# AR S,
TR HAMAEKIN Sy, I LT % A0 MDL LA £

(5) BN ZZ# 5 (Locator Points),

None/Coordinates/Node Ids: 455 H3D BB UMYV E AL 2% i {FE MDL &
R NGRS, 31X 3 AU S5 MDL Ul st AT IC RS . P o] UREIX 3 AN LA s AT
R I e S R4, % T HyperMesh SCHF, 45 fid 5 55 7] T LA R AR BRAE 5

;/E\E:

1) Import CAD/FE with Mass/Inertia 11737 CATIA. HyperMesh. Optistruct, NASTRAN,
Pro/E F11 STEP S 4-#% .

2) Import CAD/FEonly #£Jis7fF Abaqus. ACIS. Ansys. DXF. Ideas. IGES/IGS.
JT. LS-Dyna. Madymo. Marc, Pamcrash2G. Parasolid. PDGS. Permas. RADIOSS,
SolidWorks. UG, VDAFS ({44 K.
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ISR

3) WIHRAE Meshing Options for Surface Data 4% Interactive Mesh  (launches HyperMesh)
LS, ¥ 530 HyperMesh Jf: H BhE NI SCAE. W&l 2-26 FizR, HyperMesh Ze il b
ALY Utility FR25A5 T #545] MotionView B AW Z M TR, W AR B A

I XEFET it MDL LA i 5

8 Excavator MBDUm - Hy

o [AES, P AT BA# ] HyperMesh 1 3CARE ] Zhig, i
JUAAT ARSI Gy H’l‘%ﬁﬂ/\iéﬁﬁﬁfﬁﬁo FraEREsc e fE, i Utility Browser 1) Save
and Quit | FLLRAF IR [1] 1) MotionView H o

hnﬁ‘-ﬁ 8- &@LI‘LJLJ-I-E ERXED=3 0

[ s L e |

"|RYPA

T iy ] vk | il

MY Import Options

Auto Mesh Surfaces |

select Nodes to be MBD Paints|

Save and Quit Il

i METEI:c 2 BN
i 'r'q o
§ : NoOX

2-26 HyperMesh 22 H 3 M4 1l 43

MY Import Tools
%45  Geom/Mesh User B9 .o um

[ i solid | & Geom

node edit DISFJ Q.NMCIDIB| nbd.:u | m:: ~ 1D

temp nodes lengrh deteatue point edt ~ 0

dritanch midsusace A ~ 0
poms amession e
~ Tool

~ Post

I [wsee

4) Yk Import CAD or Finite Element Model With Mass and Inertias #4241, 7
R NSRS 2-27 ProsiIaEiE. ZAEHES T S MEIAE R S TTEG R,

FFPEE T 5N SO A AR 125 1T

B, BIWI5ERE CAD B FE B[R4 .

IL

M 3RAF EMI RS BIESR . Hdi OK 4%

— Urit Type Options

Input e mass : IPleew select mazs 'I Mobioriiew mazs:  KILOGRAM

Input fle length : | Flaase select langth = | MotioriView lengthc MILLIMETER

Note: Changing units wall affect existing nestial data.

ICAD Components:

458367061816
T7.9947468233
0o

234345766468
655, 207266738
£5.3568611509
157 416092651

=7

K2-27 B NI R SRR A
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5) U CAD # A (f1 CATIA 1 UG) FEEAAME) CAD 322 IV Al i AR Y v B

6) W EBOE DN TR A RE. AN e ke,
S ATTH
7) A1 BRITHLR ) R 2]

KR PER IR AR, AR

MR SRS Co i B P R PR RS R S A RO R
8) MR TRIMEA I B, RS B A 2K

9) ZHE G T AL CAD B (29 100 NESE), K CAD 3ERCiAmiiy i
N ] BEAFAE NAFAS LI ) L

JUE#ETR

MotionView 2t 75 1 UMTEBITH, 3 2-6 #iid 7 THA & U il i 2

AIfig.

THFERTUATES), 1) AT DR i 2 e AL
#2-6 JUMERTEEAKILA

Py View SEH Toolbars—MotionView 4, AJ LL3sd] T HAL I FT FF Rk B2 .

WAl PRI E AT L RE
L G
O HE Point [HitR B JUAT i
dy HEA Body itk ks REEES
i HEA Vector [ [El}ESS s
by HEA Marker (4 bR
=+ HEA Curve T I
1SY JEA Graphic [i7H2 G el
) HE Surface TR QU
ﬂ—' it deformable Curve i IS It 2%
[[] A deformable Surface [ BIEALIE T

JUART R ASE AR I 7T LAIE L i 5 R I H 0 S AT T, ] 2-28 B

IEIM.W; Tools FlexTools Macro: Fle Edit View SolerMode Model Analysis Tools HexTook

Assembly Wead..
Adtachment Wizard
Setwizard Paths..

Impkcit Graphics...

Data Summary...

Topology Summany.

Systemn/Assembly
Analysis
Cornmand Set

Flelerence Entiy
Corstrant

Force Ently
Cortol Entty
General MDL Entiy

HEO-
sumn]ﬁehd|

IW« ol ypes -

B %% LB SR

(30 | Color [ Mah |
=]

[

| =

e b3 AddConsiamt
o EES D82S A Force Ently

= )50 Add Conmol Entty
Cuvo DUE:' Add General MOL Eniiy
Graphic Ea
Surface 5
Dielformable Curve g M
Deformable Suface -

oy

a)

b)
Kl 2-28  JLA[ AR AR 41 T 72X
a) TR b) TH R A
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| IEEESEEL R

(1) JUT g (Point).

JUfAT s A g J LA Rl LA S R kit Gt J LA ARl LA X S i, IR RS AL IR LA
Mo SR ZE M SEA T . Point [HIAR AT FH KB AL LA sl 8RS UL sl AR,  dnfEl 2-29
Fse BEAUA SEFE XS Yy Z = AR, fEJEPE (Properties) &5, SEEEECEA RIS
BRI Ry s AR N o AEIX R, U] s T DA BB A T DL BORT i 4

Leit | mon | [p X[l
P - ~ i properti Get from node: ﬁ Data Summasy...
LS e x
b I 1.0000 v ’—
¥ 0.0000 I
L Use value:
s 0.0000 z _=|

K2-29 LT siriip

TEBRINTE DL R, JUAT RO BA XZ P10 A0 FR 1 HL 20 LA 208 A e A8 LT Ao, R
ARSI LA, el AR B SR R LT A, ki Left F1 Right FR25n] LAGEAT
JEAT JUAT AR AR R D) e o SR P AR5 FL ) Symmetric properties & ZEHE ] 147 FF 5 oG HT JLAR] 2506
FRIENE . WEROCHFRIEYE, WAAT JUAAT S8 n M i . W SR A AT IR FR R P, 22k
e T . Get coordinates from node F24H AT HR 4 AN AR AR € UL Ao

JUAAT 550 A5 JUAR S TG A Bt i) DA R (DataSummary) [¥]JLAAT fUbR 25 Hh it
G, Pl LA TR b1 Data Summary 4% 1] Bata Summay.. [F] B 4523E N BCHE 2 (101 LA SARZS
E 2-30 frs.

XIS A
R
¥ Edit
Poiis | Vectors | Curves | Bodies | ADVJomis | Couplers | Bushings | Fiekds | SpmgDampers | Beams | PoyBeams | Forces || aln]
LEFT o RIGHT |=]
= | v [ =z |7 x [ ¥ | z
Global Drigin 0o 00 [
Pont 0 0.0 00 on
Point 1 1 00 0o ¥ | Symmetric Symnmetric Spmmetiic
< | _’,J
ErportData.. | Messagelog.. oo |

K 2-30 LA S A R
MEFRES (Measure) 1 DA S A 28Y e g i () RO R 25 IR, £F Select first/Point Fll
Select second/Point H143 HIEFEE — AN LT S FIEE =AU S, X Y. Z X4 EoR Bk
AU BAE XS Y Z BB 0. MAG P U AR PE A, Wil 2-31 s,

Left| Ao | [o XA
Woasma  Selectlist [ Pait | Point
T Selectsscond || POk Global Orign

X ¥ = MAG;

[ Al of o 1

B 2-31 LAl s AR AR 25
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IR UART sSCHETASOAR I U] s o] LAIE S ik 20 SRS«

1) ZET0 H 3 S R IR BERF O TU R R G 7B RSB LA A S e b A e eh e %
Add Reference Entity—Point, M Model 473 H.H1%$¢ Reference Entity—Point, ¢fE T.H
FEp A R LR S, HEA Add Point or Point Pair X 54 .

2) R JURI SRR, S PRI fa SR R B

3) fRE U AR AL, 2R A SR AR AN T R

4) WR G U R, WIEHE Singles A EREIALJLAT 0), WIILEFE Pair,

5) Hiifi OK #4l.

UEIS JUAT S I B 2 R, BRAJLAT RARFR A (0,0,00,

UEAL, A LR PR LA s g Ty oK

1) 4t MDL 301

(O MotionView ' JLA 4 A] fi*Point( )A1*SetPoint( )ik . 177 MDL XS MK 2-32
7R85 17 A7 1SS 18 47 HTE AU I LA £

FELEELETEEETEELETETTEESTEERTEELSTETTTET I PRTT TS TR iErtiieiisesiiieiy
Altair HyperWorks

Version : HWVERSION 11.0.0.101-HWDesktop Nov 4 2011 _20:08:22

1
2
3
4
s
6 MHodel : Model

7

8 Customer ID :

9

10 Date : 07/12/12 09:35:10

1 SIIIETTEERTRT R IR T d i Eiiiididdiiidididditiidiididiiiifiiisiiiriiiiies
12

13 *BeginMDL( the_model, "Model™, "11.0.0.101-HWDesktop" )

14

15 *StandardInclude (FILE)

16 *SetCurrentSolverMode (MotionSolve)

17 *Point( p_0, "Point 0" )

18 *SetPoint( p_0, 0, 0, 0)

19 *EndMDL()
K 2-32  MDL SCAF/7 4
@ U] SR

*Point( p_1, "Point 1" )
*SetPoint( p_1, 10,10,0)

® fRAFHK M MDL A
@ F7IF MotionView, #i% MDL SCHH-#N .
® 7RI H 3 YA Ly Point 1, I 3= HIACKS H Btk N WAAT ST AR I 57 12 s AR b
2) ST St At SR AR
@O FTJF chap03 H X1 point_data.csv A4, ZmdE LA s Ecds St
@ IR EHAFEBIE U R AR AR
@ TRAFEFF R P SCAT o
@ M View Fhizsarh i Command window HEA M4 % 1 .
® Wil 2-33 fiior, fEan A oA EARE £ File—Load File @4, J/E4H 1) Source
File XHHE A% £ chap03 H &7 [1] Point_Import.tcl SC1F
33 |
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- IEEREEY R

[Documenta) 1 %

2-33 AL S HEAE B A

©® A ) UART SO SO S I, e 1 () LART ROl S (CSV 3.

@ i MotionView H4 [ 3}y 28 ) LT sl &icts SCEFeb ) LA A5 6L

(2) JUf4E (Body).

MotionView FJGQIEENITEMA. Fethk, mUBTR DLACKHE 4 MR UK. Jrp ok
APCRAME, HHENE, AR ORI . KM ST 2R br R E, & PT
AR S B I S R

I FH AR TR 0] DB NI E AR B2 R4, Wil 2-34 Jlis. MotionView H [ 44 B 5T Ak
(CM marker) [0 @ MERA R PEARAR R (IM marker) [ B0 & @ HEM Rl WIPEMAR R
64 HHE.

Ca— TV
o

Hiupeiiey Data Summary... |
CM Coordinates Inertia properties:
Inestia Coordsys Ixe | 0 b | ]
Body Coordsys Iy | 0 Iz | 0
Initial Canditions
Mazs: ] 0 lzz | 0] lyz: l 0

2-34  Body [fik
WP A G T ek DA 25 58 50 il
1) AT H A Fh e PRS2 (Model|System|Assembly|Analysis), £ 7 flbriZ$E Add
Reference Entity—Body (WLI& 2-35) mife T H A% #ids Body #241@, BLIF3#H Add Body
or BodyPair X 1iHE, Wi 2-36 s,

e ror )
| s s |
Lobet |
Variable: |
Trpe: _
ﬁ S9e [T PotMass Body
Hate [Literalk
=l
ok | cencel | meeb |
P 2-35 T 0 SR R 5 2-36 Add Body or BodyPair X{5HE

IL



MotionView EZ<%1iR

2) FREAPR IR 54, 1% A AR SR S S A4

3) LAY, Single T —/MA, Pair H T L—MAEXT.

4) i Apply $EL RS INAA, I MotionView ARFE 24 W CHEHE AP BB INAA, 4R
IEE S EAPIRE O NLLi

5) i OK #%4, MotionView R8s 24 Fir %o 1 AE H (1995 B8 A4

6) Hiili Cancel %1, HUH 4 HT 3 E IH OGN I HE,

MotionView H [FIRIPE /4 H 3] MotionSolve K a3 i i Hi<Body Rigid/>H#ik, it #
ADAMS I 4§ 1] PART Hifiid .

I DL A AT DA AR (1) e 1k«

D i TEP R Body #441&, 7EEITEX Hiidi SR AR EE,  RIATHE 1%
R GmAR IR . 54, FEI00E D) SR b B AR S e 10 A v gk N2 A P v 48 TR

2) J&tE (Properties) b2 n[ B A EMLANRE S (xx, lyy, Izz, Ixy, Ixz, Iyz) 5
B WA AR . FEPEAARAR DG SUES R 5 4 5

3) JiiLy (CM coordinates) FR2 T 52 SUHR IR TUCMAAFR o

4) PWAEAAPR R (inertia coordsys) AnZEH] T2 X EAR RIS H SRR WHATRE
ZAAbR A, MotionView K44 FI BT 0 AR bR RAE A B AR BR 2R

5) PRAAFRFR (Body coordsys) FrZEH T e MAKJRH S5 A bR R o

6) WIiHZA (Initial Conditions) K% T SUAHIAA Z Ao TR HH 3 10Uy (1) Rk 420
R TIORGOS WIUR 2 A B FRPE B8 PR 28 1 1) Symmetric properties 110
il

DLUF A2 5 R s AR (24 -

1) ZM4K (Deformable Bodies).

MotionView SCEFRVEMRGIEE . KFESSAIE], ZHEARRBWAFE . B, MotionSolve I,
ADAMS i &5 208 SCII 2 A4, 1 Abaqus UM FH AL 48 (1947 R JC B2 . MotionSolve 1§,
ADAMS SCHEI R PR R0 1 RS SR AR B N  e R AT — RS i (BLRR S
RO SRR TSI RIT . T RN G S AT 4 5.

MotionView F[{) S AALE S Hi 1) MotionSolve SKfi##si i< Body Flexible/>#fiik, #i
% ADAMS {4 | FLEX BODY ##if .

2) SEE (Point Mass Body).

MUTERAASENIPEAR IR, SRR 3 AN iR A . LAl i
kL.

MotionView H1 1) s Ji & 44 H 3] MotionSolve >R fif 2% i i H<Body Point/>ffiid, %t 2
ADAMS I §i i} POINT MASS #fik .

(3) & (Vector)

Vectors TR T-EIE M gniim G, WK 2-37 Fias. 4 MotionView 1, [i]H ] %%
W B RSN GIRMEFEN . s dEYE (Properties) Fr%EE X, AL MfE S
([IFR R R ETR DA

7 ) 52 (B PR DataSummary 24 Data Summary. . |ﬂﬁ§%iﬁ]\ Data Summary #fiHHE
ISR, Wikl 2-38 . EIX B a] A i gwdi ) )@ Pk

35 |
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| WSEEECEGEL
C—
M DalaSunmaly.._I

Components:

" I 1.0000
Y: I 0.0000
Z I 0.0000

2-37 [ fIER

T T
X| A
|
7 Edit
Points | Vectors | Cuves | Bodes || ADV.Joints | Coupters | Bushings | Fieids | Sping Dampers | Beams | PolBeams | Foeces | Motons | Comtacts |} als]
| LEFT [0l RIGHT | =]
[ % ¥ z - X ¥ z
| TGeax 10 00 00
GicbalY 00 10 00
GibaZ 00 [T 0
Vechor 0 10 00 0o
4l _'ld
EvpoData... | Hessagelog | Close |

2-38 Data Summary X ifHE

(4) Fpid s (Marker),
Marker [HHH T Mg IRC A, WK 2-39 . Aric SoeBEEE B, VB gkt
B E S E PR R QbR AT N T 2R S HA ORI B s i 5 s DU TR ]

[0 _I_l_l

[T Floating marker
IlJllerI two axes j [DC]... |

IZX Flane
-umm atm 0000,1.000 _~ | BABYBE 1,000, 0.000, 0.000

K 2-39  Fric s

FENtR F, Body HT-HR@bric s oRBEIAA, Point F T Xhric s IR Ao Aid s
4 3 FPsg X J72: Orient one axis. Orient two axesfIOrient by angles. Orient one axis /7 7AIH
A JUART s i ) 5 bnic s i —AMl, MotionView  H sl 5 5 A8PiEIFE ] . %776 T
SCHIR RS BT 1) Orient two axes /7 vt ) LAY s 85 m) 5 IR 255K e SObmic s P ANl g
], MotionView [ 5115055 =%iif&[1]. Orient by angles /7 il i 45 & AR AL b HoAth AR R 2R 1)
K7 AR E AR IR JT 1] 126 Floating Marker SEHE, KHIOHFRIC A7 AR 5E o

XTHIPEAR, RGEaSEH UL E B — A FUOPsid sl 1Zbsid s BENIE —idia
8, AT RAENHALE A R AR R AL E 577 ) o i B i ] BLUE S A AR
AR R AR R A E 5 TT M. 7F MotionView H', JFuLbrid /iid it Marker CM, 4L
fbdRic e Marker. Fric SR idstring W] DA 15 B o Bilan, 5 S B KRN B 15

IL

Properties




MotionView EZ #1312
B, AT Output THIAR_E5E XDX({b_0.cm.idstring})".
(5) gk (Curve),
Curve THIAR W BEAT IR B M glE, a1l 2-40 Fion. {E MotionView 1, [iZkH T4
FEARLR M B PR B m R AL R A2 . LRI x Ay BB kYR 3 POy SO
FISAMBAESNZ . Blhn, FEA MR x Ahd nT thsctkoe S, Ty Al B x AHC R £

[erco XA
Properties 2D Cartesian | & % |Fie v File: g View fie I
Attrbutes - — 1
— \Wiite to solver file =] €y |Fie =] Type: I 'l Reload data |Start Index: | 1
i n
Curve points | Request: I vl End Index: LAST
Open curve =
= Component: - Increment: | 1
[T Userdefined | Show Curve.. | Export Curve.. |

2-40 Curve [HiH

Curve [HIHEIZE ) b2 n] DL H % Excel. ADAMS Spline. Columns. Altair Binary. XY
Data, DAC. X Graph. RPC. Summary. Excel Europe 5% 1F.

: /& MotionView %= KIAA T, & B TR ESHE 4L &4, J varname.x
8y varname.y, I crv_o.x. M7t HyperGraph W, 1] DAE $edw S ith &k I & 1 & Vb AT A
al plwlel.x,

FERRCLIESZhZ o], 1t B L T ek O7 ik ) h Ze il gtk 7

1) A7 T HEAAH T Curve 2415

2) BRIP4, Hili OK 4241, #EA Curve M.

3) 7EJ@1E (Properties) % it 2D Cartesian, @i — 4 k.

4) g x PG, KRR RIECE A Math, JF{EHE R SCARHE 41N {0:6.28:0.01}
IEFRIEAX M 0 FF4h, LL0.01 b KIE K H) 6.28.

5) Py HUEREL, AR S Math, RIS ISCAHEF A {sin (0:6.28:0.01)}
AR R L x O AR S, AT IESL BT

6) IBHISCAHE, MotionView f#] Templex LiAEHS B G X y FIBUE, T1&l 2-41 iR,

[er0 X[ A
ML 0 Catesin x| @ x [Maih -] [eo01 002005004 005,006, 0.07.0.08,0.08.0.1,0.11,0.12.0.13,0.14, 0.15.0.16. 0.17.0.18, 019, 0.2.0.21, 0.22.0.23, 0.24.(
ﬁuh:_'”_ Wit b zobver e = & ¥ IMdh j 0, 0.00333333, 0.0139387, 00293355, 00339833, 0.0433732, 0.053964, 0.0693428, 0.0739147, 0.0838795, 0.0338334, 0109778, 0.11
Curve points =
Open curve |

T Userdefined Show Curve... |Emt&m|

2-41  IEsZhZe QU itk

7) Hifi Show Curve %8, AT INZIEAR, W&l 2-42 k.
8) Hiili Export Curve %4 il 4t ik .
(6) KJE (Graphic),
Graphic TfifR (UL 2-43) wf@lg =4E BTS2 % H TREX R SR, th]
F T b B e PRS2 )y 1] 7
37 |
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- IEEREEY R

; | Curve 0
087 k
0.67
0.4+
s
R \
=02 #:
0.4
-0,
0.8 T
=1 T -
i 1 3 4 : 7
K Axis
P 2-42 Lk A
|grn_l] ‘ﬁ i] ﬂ
C ity Parent: Diection: Cylincler Graphic
Propetties 118535 [uresaved | s ffunesoved
Wisualization Orioes
-Ilesolnd

2-43  Graphic [HI#R

KR AR S R SR S A 2K TEXT % (CH3D 483 LLAZAE ] MotionView A2 146
L ERAR. AR, R, . BR. 9. BB RS, IR AR gk LUK T 2
KIEX %, WK 2-44 g,

a)

2-44 MotionView =W
a) MotionView H#EJE b) ST AETE

KT G I 75 B4 e S A SRR A, A vl i T AR K8 (Connectivity) 5
ZE5ER e R SO T NIRRT n] A A7 & (Location) A28 18 4RI (1107 28 1 4 T LA o
J& T (Properties) #ra8 FH T S H @B AT C S 4. w4k (Visualization) FrEEH T
JE P TE ST () 7R s

e Tk LU AEAA A 451308 B MotionView FEJE R EI &L FE

D A T A 1) Graphic 12818

IL



MotionView E &0

2) fTHBOARbR A 44, BRI Cylinder, iy OK 4441, HEA Graphic
TR

3) 7 Connectivity k25 Xl Body #2651, {E3#HLfK) Select a body % 1HHE- 4% Ground.

4) Xidi Origin 4bHY) Point %40, E5% H A Select a Point X i HEH % £ Global Origin.

5) ¥ Direction ¥ & & Vector, MW ii Vector 341, LE3HH 1 Select a Vector X G HE Tk %
Global X,

6) ik Properties #5345, #E5E Length &y 10, JLARAE FHERIA
ZHL

7 g TEPIE ST R &, S EEIX a1 2-45 Fis.

SRR, AE T —ANNE TR, KR 100 s 10 1
[EATAR S -

(7) fhH (Surface).

Surface [fiAH] T @ A0 g5 i 4, ¥ 2-46 Pis. {6
MotionView H, [0 G 3= B4 JUAAT 30 i i 2 iR i Fl2-45  BIRLRE
21| i ] S SEL iH . X) T MotionSolve SKRfg#s, HiH ]
HH P B R X T ADAMS, ] i A F o XREP e X, L% Parasolid
XBE Lo

X

TN

¥
A

Cra—T)

Connectivity

Properties L. ti

User-Defined i properties
IDpen inl :]
IOpen in' j

Kl 2-46 Surfaces it

i g vl LA P BR S I

1) AT E bl S e A G 1) 1 T AR 1R R 4

2) HERG I AT bR, 8¢ Add Reference Entity—Surface, ¢ M Model /3¢
FLFR %k $E Reference Entity—Surface, ¢ Hioh T HAA[f) Surface f4@. bR, $#3%H Add
Surface X} 1EHE .

3) FREFFOIEE I I SRR, 2 PR A o S e b .

4) FRE R T AR B 4, A PRAE G SR TR AN AT R O

5) Huly Apply #Hll, MR LIRS EBIEE i, R FOFTIT Add Surface XFiHAHE.

6) Hiifi OK e, Ml LRSI hifi 5 5< ] Add Surface X 1HHE.

7) Hiii Cancel, HUH i G E 44k .

(8) JEihsk (Deformable Curve).

Deformable Curve [t H TG gL k0%, Wi 2-47 fiys. 76 MotionView
t, ARTE I Rt T et 5. AR gk ] Lok — AN ANk, I B AR T

R LA .
wl



MotionView & MotionSolve
 WSEEECEL R
| 1 2 | ,
Properties  patpe  [Maker S | I (= (Giobal Frame L]
Leendype: [MaTural =] _Delse |
Rightendype: [NATURAL =]

Kl 2-47 AT £k AR

P AR T I (10 LA s n] DL Arid s, AR nT DU SHOCHRI U 2. il Add 4% nT
WINEHEAT. EEYER L, WALl “§ " % 2], 47JF Deformable Curve table Xif
IEHEREAT 22 B o

TR i 2 (1) s 2528, MotionView #2417 NATURAL. PARABOLIC. PERIODIC
F1 CANTILEVER DU s — B S HOE S ERE -

& g vl aE e LA AP B S

1) A Point 4241, B 9 AN U A, #5884 Point 0~Point 8, ARFRELNIE] 2-48 FT/r.

| LEFT |
X Y z

Gilobal Origin 0.000 0.000 0.000)
Point 0 1.000) 0.000 0.000]
Point 1 2,000 0.000 0.000]
Paint 2 3,000 0.000 0.000|
Point 3 4,000 0.000] 0.000]
Point 4 5,000 0.000] 0.000]
Point § £.000) 0.000| 0.000]
Point 6 7.000) 0.000| 0.000]
Point 7 2,000 0.000| 0.000]
Point 8 9,000 0.000 0.000)

K 2-48 LA AsRR
2) gt Marker 3248, 1 9 MR sl, YLLK A Parent, Origin 43524 Point
0~Point 8.

3) Al Deformable Curve %4, fFABRIARIFRE LR 4, Hifi OK $#4, A
Deformable Curve T#R .

4) iy Add #ZH, Vshn 8 A~ Marker T H .
5) Xiti Marker $%4H, 43k EE BIRBIEER) 9 AMhrid .
6) BEi, AT &ALk, Wikl 2-49 B,

\P Marker 8
Marker 7
\j/ Markcr 6

Marker 5
Mark;.r 4
\J/ Marker 3
. M
% arker 2
4 Marker 1

w”, Marker 0

2-49 ALk

IL



MotionView E 7 %132
(9) A hiil (Deformable Surface).
Deformable Surface [HIHRH -G 2 FlgmiEA2 2 fimxt %, Wil 2-50 fr7~. £F MotionView
v, AR T T A JUART R8T 1 0L AT R 3 AR T i T ik 2 AR HR A w2 T 1 ot 6
S0 HIRARTE M LR s a] >k B 24

[aeree0 x| 24

Shrofertio: B W |Ma¢er—:[ Add Row |_1 r _]
Endbpe [NeTURAL ] Delete Fow r [Meke [oicbaFiame
Add Colunn |[~ 1
Delee Colurmn|

2-50 AR i I IR

ey g T8 W T () 5 o] MRS A, AT DU S5 R OCIR K LA 1. Hiidi Add Row FI Add
Column FZHH AT 73 3G INEIAT R 51 an R dinie 2, WinT el “9 R fediid, 47
JF Deformable Curve table % iHHEREAT A & ol g i #51F

XA T i ()i £ 28, MotionView #2417 NATURAL. PARABOLIC. PERIODIC
F1 CANTILEVER DY s — B S HOE SN ERE -

fH T g P ek A D RS

D) Ak Point #5480, AR 12 AU, FRdA Point 0~Point 11, AAARE U] 2-51
F7R o

LEFT
X Y zZ
Global Drigin 0.000 0.000 0.000;
Point 0 1.000 0.000 0.000;
Point 1 2.000 0.000 0.000;
Point 2 3.000 0.000 0.000;
Point 3 1.000 2.000 0.000;
Poirt 4 2.000 2.000 0.000;
Point 5 3.000 2.000 0.000;
Poirt & 1.000 4.000 0.000;
Point 7 2,000 4.000 0.000;
Point 8 3.000 4.000 0.000;
Point 9 1.000 6.000 0.000;
Paint 10 2.000 6.000 0.000/
Point 11 3.000 £.000 0.000;

TMee
B 2-51 LT s Al d

2) Arg el Marker #2401, G0 12 AMsid s, ¥WLUKHLA Parent, Origin 43514 Point
0~Point 11,

3) Arit i Deformable Surface f2Hl, f#HIBRINIbRE AR 4, i OK 424, #EA
Deformable Surface [fi# .

4) i Add Row #%4H 3 X, Win 347,

5) Huidi Add Column #2414 Ik, ¥shn 4 51,

Ll
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| WFEEEEEEG

6) XitiZ—~ Marker $24l, P _FRBIE ) Marker 0.

) RGeS A AT R, $i5 € Marker,

8) AR A “P R $i4ll - |, Bt Deformable Surface Data XfifiHfE, fif&l 2-52
PR

addpon [ 1 [ r r (o

Dekte o = SR e 0 L (O LLEN D (a9

ssosme [ |7 B L rose s bt one? st i 0
| 2ol e St e freres M feses e

2-52 Deformable Surface Data X {GHE

9) gbrf, Qg T /MR, Wik 2-53 PR

Kl 2-53 A i

)73 vkrrIa

—ARGALE L AL, B R AR L AR R, B — MR AR BR
T KRB E . ISR XML ROC R, PRI 3R 88 . MotionView {1
TEMARLR, LB NLIN 4K,

(1) FEARZR.

FEARL R — MR s s, WAL R A 0] DGR IR . AL
AT DA & s IR, I PAT A IR S s S 2 AT DA & i e 5. FEAR AR i 1)
Wa AR R B, — ARG MHRANE X, SR 20, s ] LA
— RN IEARL R, BRI LK. MotionView HE ALl FL AR L) A A4k 400)
(Inline). AMEZIW (Inplane). J7 £ (Orientation). “F-47ZI K (Parallel Axes). i)
R (Perpendicular) %%,

IL




MotionView E &0

(2) YW,

MotionView $2ftIEREAE (BalD . g4 4% (Revolute). 4% (Translational).
BB (Fixed). e (Hooke). Jj[nF5 (Universal). % /%% (Constant Velocity). [#F:
B¢ (Cylindrical). A#28¢ (Gear) %%,

(3) mEIZIH .

AR 5, 2P 0, BERRS—AN B0 —AS R S — M R
—scMhgeslithin FRh, AREE . XEMHhZ T DU i dh 2 el m gk, vl LA ]
DAFFIR, vl DO e gt vl DURARTE 2k il nf CLZNIPE i sA2 T2 h . MotionView
ALY SR R AT -2 K (Curve To Curve). fi-HHZEZ) % (Point To Curve). fi—Hh
M (Point To Surface). HhZk-ihHE (Curve To Surface). [HiHE-ihE (Surface To Surface).
AR L2 (Point To DeformableCurve). 5~ JE i1 (Point To DeformableSurface) %5,

(4) BKBhZIH.

IR —FPLIR, IXFR A AOE I ] L. S IRBIINAEXS SR A s 3Kl Citiin
7t Marker b)) FURIKZ) G InfeEdR F)s 3IRENERE RUX 73 A RS e K ) o

MotionView $&fit TEFEM L AR T H, £ 2-7 #R T T EF & 29 o 2 (1 2
ATjRE.

FT2-7 HRBEERE

i RURFERAEIT DA
S PSR
ol HEA Joint AR BRI
n HEA Motion [fif BUEETRAN L3
£ HEA Coupler Hi ol LEerEl]
3 HEN Gear iR e
® BEA Advanced Joint T eljeatal

LY AR AN Hr S LI S SR T O, el 2-54 o

[Mcdel] Analysis Tools ~FlexTool e it View SoverMode Model Asaiyss Tooks flaTo
bsentywizad. ) B R[] RS RS% IR IEHY
Altachment Wizard... sesion | Pt |
SetWizaid Paths... . [t 3]

[ [0 ] Cole [ Wein |
Implicit Graphics... EI -
Data Summary... | g
Topology Summary... |
| Systemssembly | ,:- :
B0 Bodel Sty
ey | O dtrnabeic oR
Command Set o L4
| D AddRefemence Erity L -
Reference Entity | | et |
| B0 AddFoceEniy | Maten
| PRI AdsConkolEniy ¥ Cougles
Force Eniity | Eéﬁ* AbBeadMOLE  *|  Ges
Control Entity *|  Couples | | Femie]  Paname Amcnt
General MOLEntity *|  Gesr | it T e nsdnss
Advarcsdiont || | 1 osamn
a) b)

Kl 2-54 LA AR 4T IF 7 2
a) FHSEE by TH vk

i'
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 WSEEECEL R
& 2-8 FlHH T AR A RN L R K R o

% 2-8 MotionView YR EIHI R £ F

WoR KR

MR (Inline)

AR — A HIF IR — RAE 2 AR L A5
Wigs), FREIPIALEE PSS A B, R
LASPE) B B 3 ATk 5 HiE

FURIZIH (Inplane)

LRI — RO BEAE SR MR A
P IZE),  FRAIPIASFILERIR T AP E
R PIAEB) B R 3 AN B

J7 ML (Orientation)

LR M L BEADO 2 =SB T AN e
¥enl), BERIPIAMArEER 3 ANk A, #E 3
AFE A

AT (Parallel Axes)

FHLAW (Perpendicular)

LIRS DRI 10 5 58 Z AR A
J7 FRRETAT BRI A ) 1R P A e 1 el
B, HIR 3AEE) A MR L ANiEE A

LIRS DR TT T AR BT 5 =AM
PERIZEATT ), BRI RAETI 1 A e A
B, HIR 3A-FE) A MEERMANIER A

SPHiEL (Planar)

LR ARG TS — MR P is
gy, BREIFTALEE 1 A2 [ IR el
FIE, R P8 B BEERT T ANJeRE A dsE

ERjEZ (Ball)

LYRWA I R e ARER B, IS 1
3ASPENE B, RN 3 AR A dE

S (Constant Velocity )

LRI RIOEAEPIANTT ] b BT e s AR S,
FIPAFILEI] 3 APB) E AT T ANBERe B
P PEATRERE A B

PEHERE (Screw)

LR PRI AT 30 b SR % 1A e
B, FIR 1 ASFEEhE M 1 AN Al BiX
PN B T A SRR, B AR A e
360° I, PR —NIBIE 1 IE 25

IL



MotionView £ 038

(8

HoR KR

HEPIANPIRIE AL, P )5 AT AR
B, BREIPTASELEE 3 A3 B A 3 s A
)3

[&l 5242 (Fixed)

LRI OAE R A SE TR X e, P
PIASFEPENE] 3 A3l B EEREATefe B i, 39
AR A B

e (Revolute)

LRI L RERSUYNZ T30, BRI £
KIPIASF-3) F B BEAT 3 ANBERE FL L, R 1A
Z A i

SF-#54% (Translational )

LPRPIAMILEN) 3 T30 B R 1 N5ER H

Ji1RY (Universal) BE, FEWANIER A

T T B ) A RN SR B R )

(D BMEIE.

Joint TEIMH T EIE M gmb e %, WKl 2-55 fizn. MotionView FEE5> A NI TR (Non-
compliant joints) FZFM:4: (Compliant Joints) P,

MIPEBHR — MR AR, A RAT RSB I H B X T NIVER, B fs 3 ide 4
(Connectivity ) FIHJ4f 414 (Initial Conditions) PIANPRZS . EHARE ] T 52 SCER 132 F2 46t
G NLE MIRINESE, WIGAAEPRSH T e SURINIS IG5, WIhiRs . WIE %,

[ X|v]Ad
C T
— ITrandatimaI Joint j Unresalved
Initial Conditions
INnn-compIianl j Uriresclved
Drigin: Alignment axis:
[P5intJurvesolved I 0 [

[ 2-55 B

TR SR, B 6 ANAMBE. %I E 7 A 0) A E S T- 2%
PERWIEEFIFELJE 2R 8. A FHIERARE 1K) Allow compliance 126 15T ] K NI P50 4 48 oA 2 1
B o MBI LER TEBAWILA AR 2AL, TR FBIWIE R % (Trans Stiffness). %
SNIEE R EL (Rot Stiffness). ~F-afjFH)E 7% (Trans Damping). #%zHJE 5% (Rot Damping)
FITiZ (Preload) #r%5. Y34, EEZIHM L1 Symmetric properties 32T ] H A ATFR IR
ZJ, User-defined KEIWSZFEFH P OFEFP I ARZR M NI S RECRIBH 2 254

BIET B, BRI B3 I e — ARl /G S — MR IC R R T-
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Marker, 25 /MO FRIFRCEFRA J-Marker. XA FRC S T @V AR TR, Eid
XA BRI AT CAVH S AN R T AR 7 R T s DA R AE I E PR AN I 2y
IS VAL IR
BN R LU R B e B G B (B e
S CATE VIR, Wil 2-56 Pis.
D Ak THA T Joint $24H«8, {ERRH
) Add Joint or JointPair X 1 AHEH (i FHER A (1) bl 5
AR, EFR AN Revolute Joint.

2) iy OK 4%, HEA Joint [fifR . \

3) il Bodyl %41, 7ERIEXIEEE barl. Lk"

4) il Body2 4, 1EEIEXREAARR, E12-56  PUFFRLE
1%+ Ground Body.

5) 1r Origin 4t Hif; Point $%4H, GEEEEIEIX barl 1 JLAT £
6) {E Alignment axis ZbFREELLI R TT MZEAL K Vector, 7EEITEIXIELEAAFRR Z Hl. Joint
Tl 2-57 Bror. G e e an il 2-58 B,

[io X[ A
C =
—————— [Revolute Joinl - barl
Iritial Coretiors
|Non-complient =l Ground Body
Drigine Aligranert s
[ Pont_[foart 1 v | esEciobaiz

2-57 Joint [ (Revolute Joint)

\d

Lo

2-58  PUFFRIIES Bedkae

(2) BB,
Motion [HIHH T IX S LI AR MV F gk, i 2-59 Fis.

=X 2 2|
e [on oint ~| s uresotved Data Summary... |
Properties

Propeity: I Displacement =

[T User-defined properties
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MotionView SCRFEIKA) Shrid siIKB AR IR ) . FRCELING, MotionView 2%
BN IR (LA Fs . LR B aRE NI L) 2 A IKEN (AR A Bl hnid
FE) o AT bRd Ok, MIFE4RE WE- bR Al T hnid S8 8 T LA,
AR IR S gl 2 2 DK B J LT 4. B AR 2 v] LAFR 2 DK K /)N, MotionView SZH{H
. Mgk 3 Fioe 7.
VE: HHTAIRBIRS T, @IS K Value*time' () R IA TE . W RAE ] Value [1E{E JE
2o MSRARDS 23K I Al — AN 29 RO RS -

@74 grreTa

MotionView &4t T LAF 4 Fp2EA) I,

YER T 58 AEZAE BIRANEAT . ) BRI 7R I ) 2R AR )ik e . S IRENZIR
FAL, IR /INSCRREAE . M2 fiA=t 3 Floe 7K.

FNEIERE T AR PR AR A 8] 72 AR PRI AT S RS RS, 7= A2 — 5% 5 AHDOHAS AS 1 I L
(B RE,  BASC S AR B aE LU B e 77, axXpp sl SRS AR, BEJE ) 538
FEJ7 AR e R BIBAAS A LA IE B I/E ]« MotionView AT, 3707, #iERH)E
ar AR GAIR AL T, X GAE AR B B IR R, 1 20 G T

FEpk . %%

Ffh . RGUEANN, FAFAHE Al A AR T

1. fERABIEIE

Force [HHH TGl S dwiE, Wik 2-60 Fw. XHEITaTLAs A AR 7 (action-only)
FHER 215 RAERIIX (action-reaction) PRFISSAL, VEHFRIEINII A ERIEF ek 1, 1
YEH 5 AR 0 M e Rk 1 Rk 2 i inGHELR M 7. ARSI B = A= i nl 4 4
7 (Translational ). Jj%H (Rotational). Jj 5 Jj%f (TtansRotational ). B 2kJ) (Line Of Action
Translational ) F17)%%} (Single Comp Rotational) 5 F2EHY, M, B SFRATEINK I1CAETR
SEERERIE ] ROES T EAVERT, DI e e E oA AN AR I IS E s ) e, AT
AXAERIE 15 RAER I AR sk, F A alfiH] VFORCE X% H e 7.

[fe0 XA
Connectivity .
Trans Fropesties Foce:  [acionony 7] Aconfoceon _ Ureesolved MI
Properties: | Translational "I
e : Apply force & - Ureesoived
N Use explcit markers Local ef, kame: -GlubalF!m
Connectvity Fi WVahie:
Trans Properties  |Lnex B 0.0000
Fy. Value:
|Linea =l 0.0000
Fz Walue:
|ines = 0.0000
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- IEEREEY R

R 29 FIMEZNRITHEE

FrEERH % M oo B
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) Iy (6 ANy, 3 AN R 3 AR J1D
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e FEPG R = A — % A RS (D RIAHRSIERE (FRIRE) Rl i)
e =0 WD Ot

EX TR SRR, HZ%, W Timoshenko IS THEL Wik 4EH)
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BRI 2o IXH, ROSHFNES) el LT 10° D

(D &R

Bushing [fi#f /] TA &R EIE S %4, WK 2-61 Jros. #ERSEECN /N &
TP s, SRk R A A M SE R A A T R A7 8 SRR3R AT, BILJE D] h i e
(Y BEL B B 5 R TR ARG T B R AR IRAT . bk, s m] e T, X (2-1) k&t
2 /N W

[en0 Jod 1 2 | ]
R — E@ Dol Sumen
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o | o 8 Bree . B
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K 2-61 Bushing AR
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-
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B 0. 6. 6,500 | FRid AR I AR A 3 NS %L Y L 28 | ARl
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s fov foo oMty oo t EHiE.

T

D K AL B A7 N rad.

2) R 3 ANMEfh, 2D H WA A AR NT 10° .
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5) PR TRIR . ZeAA S BT A 1 B R4

6) FENTTMLE: | I AR AR, 5P IE: bRl SO 3 FRid sk 0 N
ey, B MIE.

(2) A,

Field T T3 0 080 SgmtE, WKl 2-62 . 30 HAE M ERIFRC S 2 5 i
(PR RR L, IX LS RPN ARGt e S, ARtk )75 A FIESUB H P 127 32 Lo
X (2-2) g hmitE AR,

[ie0 X|2A

— Dusmy. |
Darsig T — [orrvose 3 oo
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Urscsolved _~ |S55E 00000001000~ | 556567 000, 0.000.0.000
K 2-62  Field Mtk
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fy K21 K 22 K23 K24 Kzs K26 y- Iy
f, _ Ka Ky Ky Ky Ky Ky z-1, i
tx K41 K42 K43 K44 K45 K46 Hx - Irx
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5) Y AT ERAEL B . AN k%18 5T Euler-Bernoulli &Y, Timoshenko F2Fig DL &
it & AR AT T .

(3) FAFFHJE AR A .

Spring Damper [ H T3 85 e 45 I BUEE S 9niE, W 2-63 fior. #fE&RH e 284 H7E
B RPN b, B — M E A, 28 AR s A A, AR AT
Z ][RR 2 55 AN T B v A AR TR A 0, oA L (2-3D.

[0 X[ ]

— [cei Sping - Ureesclved Data Summery... |
ot L]

T Uses-defined peoperties Measure between points:
Point 1: Point 2 ® L Z MAG:

Pt urvescived Pen [ureesatved [ [ ww[ wa[ wm

g 2-63  Spring Damper [

f=—k(l-1,)—cl+f, (2-3)

b, kRN RS | AR ERRI AR D i 8 |, ARIEs (D fis © e
REG TARIERAS (D T f, ATk,

T

D AERIT ML E: Fek ) BRI 181 o A i 3 brid s |
FRich i [ X IO BT T e D

2) TR, YR EA RV R .

(4) BB,

Beam [I5CFH Polybeam HI T-Z21 G 4tk a1l 2-64 FIE] 2-65 . FEERGETTHH
12 MEH D3, 43 l&%him Jy St Al Sys BYYIJ) Sov Ss F Sgy Sos EAH Ssv Se F1 Siiv Sip BAK
FHRE Sy 1 Spo, U] 2-66 7. SEBREASpaRE— AN Eor R LB, BEBUT IR, R1Z
Bt (Polybeam).

Exm— |

Connectivity

Propertios Type: Itimular j IAutoIength jl 0,000
| E | 00000 OD: | 00000 AS: | 0.0000
J G| 0ooog ;| 00000, CRatio: | 0.0000
2-64 Beam [t
=X eI 2|
Point Connectivity |
_— end 1
Beam Propetties App_, : 1 W —I

Por Coodnates . 0oee | 2w |G umesoves

2-65 Polybeam [t
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Arh, E BPERiR, G AUkt A WERGEIA, cratio BB 1, Ly 1,4
HGe x il y BIORT Z BREBIERE: Ay AR y TRz T BRI R B VR
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2) BRAIEHS, VhRid 7 5 I bRid s, FURHY x Bl TR .

3) BAERB, I I bR s A RN T 10° .

4) NTTIMLE: JFIIAIE | Rid s A OB I e Bede s, ik 1.

5) BRI HIC. WAE XARLM T SR, WA 7

6) ILAEARERUAE BT, & BEl AR B2 . ANEEIR R ) B — 2R R Ie, REBL
B RAT AR R o

7 XFTRUNEBRLLIZE (r,>0.30 51, >0.30L) ki, BN SRR AL I £ S
FVER . oo Ay R A, R TR . 3 2-10 1 T SR (R85 D) R

%*2-10 HAFEAISYIRNE

A Ay 5LA,

I 7 12

Y L111 (10/9)
HERE 20 [ T 2.0

3. EMAREIE

FEZAKZN 2 o M, Fefde —2RARH T Z AR IR A ELAE I 7 30, Contact [fi#R
LA IS i R E SO 2 I8l 4k 7, il 2-67 P, MotionView SZEFNIA-KI
AR BRI 1~ H T2 A A o2 A A 2R

Er——T |

Connectivity
—_— B o B: 1
— R o ST o
Graphic 0 Graphic 1

B = P I8 = ¥

Connediivily Caloulation method: Impact contact vith Coulomb friction on:

Eiopeities! [impact Contact =] Stifiness: [ 00000 MU static: [ 0.0000
Caloulaion options: Exponent: I 1.00000 MU dynamic: I 0.0000
ICuuiunb Fricion On = Damping: I 0.0000  Shiction ansition vebcb:l 0.0000

Peretration depth: I 0L0000 Friction transiticn velocity: I 0.0000

& 2-67 Contact [HIHR

WA~ WA A 24 o mT 3 Tmpact #2875 Possion Hfiii 7% . 7E Impact Fefih 512
Wi, B ) A8 H Impact BRELTEST . Impact BRI (2-5),

4= {max[k(xl —X)—Step(x,x, —d,c,..,X,0)*X%,0], (X<X)

Impact(X, X, %,,K,€,C
pact( ! 0 (x=x)

(2-5)
A, x O A R, WIS | AR IE A 3 BRIE RE RM 225 R N Z BhE AR A gihar
ARy X NN AR AN N R K PG X A OTAR R FRRAE, =4 x /T X I, Tmpact 32 [1]
WA K AR IARINIEE, — ORI, WK, B SRAGRIAAE; e Fondifim )44k
S SCTHRAMIT ) S-S PE, X TRIPESRSE, ZIRECNT 1.0, X TERIES#EE, 288U T
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1.0, M IFREBONTEIE: Cmax Al KEEMIIHE 2L, JES: d Ko BH e d5 KIS ZI i
WK 2B R B, A EH IE

7t Possion FMMETVEA, BOARIEHF 2ZBALER IS, FHLJE ) B JE RECS MY I8 30
JEPsE . HHAKX WA (2-6).

contact pring damping
F ) — KZLS
spring
(2-6)
F =F .6S

damping

e = (I-COR?)/(1+COR?)

K, k OWRETTREL nTCUE AN 2 I EiEIRE; COR AKE R, nTLUEMIHLE,
SEFREARIARARRT 73 BT S AT 2 b, i RN 1 RIS A sE AR, X0 B
KRN EEPERRE . XN THSMAEFRE T, s=0; JLfth T s= STEP(vapproach, -
normal tran vel, -1, normal tran vel, 1), F:H vapproach Jhy#Zfl & iy AHXHHE o

7t Possion #ZAMBIALIT, JOKIAE T RET Ge- 3 BCEUEAR 70 RME, /MR R A0 g
WS EEE . AFENANSE, nTR e HARR 45 R .

W IR PR AR ANE A LR, P ] LB RS F 8 LR . CNFSUB v H T
HoE kI 7, PEEE IR0 (2-7) Bl e— MR 7

d :(Vt _Vs)/(vd _Vs)
Ft = Hs +(;ud —ﬂs)d2(30—20d)

spring

2-7)

A, Vo il T SR g NREERE R ug NBIEBERAL VR g 1B RERR
it EE AR AR BN el S R T P B s Vg ot g 38 3 i K B BE 1 28 O PP o Sl 2
FOAVES IO EERE ), 1% 75 10 S Bl B A S o Gn S EE R AN e A A SR, AT A
2 AT R A o XTFEF CFFSUB.

MR T Ak P TR ¢ BRI S AR TR T R i 4fil 0y, X kA 52T
23 & T PIANAN A R A o N AR g A5y 2 mT DA AT 22 P A — 22 P AR B 2 P A — D42 7 )
A o

1 MotionView HEJE i PR 7 Ao X —HJE MotionSolve JEAKEE, Wil
R REAR . WEERIASSE, Akl firh MotionSolve £ B HLBEATRIAS &Il 70s o —FhJE il
CAD BA-6N%E, %A MotionView HF K. EEGmALFEY, < H5)iHH HyperMesh #f
AT WIS R 73 R AR A I LRI BT 4 ) MotionSolve XML SCFH . N HyperMesh A8 H.x{
WA 23 Dy i T DA R LATASE R By P e o, b T B w4l g PR0 T H SRR B2

)75 | summAiE

MotionView SCAHESZHF LA 3 R A7 =K
® H%{H (Constant values).

® %Kik (Mathematical Expressions).

® Jiifik ik (Template Expressions).
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REBOCAAE FHEHAETEA, AT DT ARV a0 B s s 2 v SO 2
o BdEiN G, MotionView i F Bl S ks 2K

(1) Hrekiss

' HHCF RIS, aTRLHAXN SR ENE . B RIA ARl Execl KA A, % (Enter)
E, SCAHES AR RIA . B Rk R e

® (p lx+p 2x)/2,

® b powertrain.mass * 1.5,

® b uca.l.cm.origin.z + ds_params.wb.value,

N AR S o SR, BRI b T LR S E

p Lx: JUT A p 11 x ABFRiE.

p_2.x: JUITRT p_2 1 x ARAR{E.

b_powertrain.mass: JLfi[{4& b_powertrain [ )5 f# 1 .

b uca.cm.origin.z: JU[{A b uca JF/CobRic AR 2K 2 ARFRE

ds_params.wb.value: #(Ji)/4 2% ds_params 285 wb FI{H.

W AL RGN G g, MR EAAREBEARITIIARELIR. RALR S LB
{F A5 &ER. #ltn, model.sys front.p 1.x 7~ model #%Y sys front FRGH p 1 S X
MrBRIE . sys_plane.sys wing.sys_flap.j hinge.bodyl.mass 7~ sys plane #i#! sys wing R4
sys flap T R4 j hinge 5GZEREKIE bodyl [T .

F ] LU R IA R gm4E8s (expression builder) Al %24k .

W LN P BE T U BN R RGN L w4

1) M MotionView T E. 425k Model I $7 3£ B b 3k Pe—/NH

2) EHFE—AINFRERS.

3) s “CARGES RS,

WGP AR SRR, W T TN R LR RN AR A .

(2) BifRRIEA.

I FHASC AR 0 X mT DAY F el 48 2 SRAR A8 175 8 U S @ 1 o BRI 02 — ANl
g5 AL BOCE A B AT . R R A U 3 ADAMS B, MotionView 5 H]
Templex T HAFILORAE B —ACfF . Bit R IA X3 H ADAMS KA AW EZWH .
ADAMS BRECE O RS JEE Canmy ). P EE AR [ RR AL, I R BOnT AR SR iRk
AR . fE ADAMS KAl 284 A\ SO, ADAMS 38 X 5 4 5 ok U7 H 0 5 08 1k .
MotionView A\ ADAMS RS BAG R BN SRR PR AR 44, BT ADAMS %L
(IR . MotionView A8 44 W I 75 2L KFE S5 N ({1). JLALY) ADAMS R 30R 1l
wr:

® _AZ({j st wheeliid, %d},{j st wheelj.id, %d})*RTOD"

® [F(DZ({frc_bmp.i.lid%d},{mrk disp.Lid,%d},{mrk disp.Lid,%d}): {cr()},0,0,DZ({frc b

mp.i.Lid,%d}, {mrk_disp.Lid,%d}, {mrk_disp.Lid,%d}))

ADAMS HUEZ, AR, SRR GBI )8 SUH R AL R RS AR B (. 3R 2-11
FHIR T 07 A% R I FH 31 1) pR 4
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DX(, J, R) AX(L R) VX(L, J,R) WX(, J, R)
DY(L, J,R) AY(L R) VY(L,J,R) WY(, J, R)
DZ(L, J,R) AZ(L R) VZ(L, 1, R) WZ(L, J, R)
DM(I, I) VR(, 1)

ER 2-11 w0, L /I PR AR L g5, R IS HEArid fidn's .
I I 4 pR B0 AT LB R THT BT s IO AR 218

*-DX({bsh_Ica_frnt.Li.id},{bsh lca_fint.Lj.id},{bsh lca_frnt.1j.id}"

MotionView 8. 53 FHEHT) J00 G FH P I =32 i T i ik 0. X
HRE A ADAMS KAESCFadm B2K A 3% ADAMS RIAXEESATY . Bl
i, RPN RIS AAE R A

ADAMS DX % DX({bsh lca fint.Liid},{bsh lca frnt.1j.id},{bsh lca_frt.Lj.id}

MotionView .DX J& “{bsh_Ica_fint.1.DX}

4 MotionView K8, 2. NSRS A2 ADAMS ¢RIk, ABIEH]
X I bRl SAE I ZE Rl s (BFR R FRid siD. X 17176, MotionView 234518 2% b
Ao

@76 | mis4ES

N ZIE A s n Pudignir R A 0, EFRMARER AR AR RIAA gL
R el LR @b sk SCASHE, Bl FooOF AR T HEAE 2-68 FioniiZik X\ gniE
2RE I,

T =
B Fe

Fort.

| moy | e | I Evakisted
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Fiter entities within valid scope
MDL Project
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I
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FRFD |Functions..
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FKIEA AR LLN 3 M.
® il WANEH T BRREX. ECAREN R, Sobafr & v DLE AN T1F
WA AN RIE XK T IOARME, W2 B3#AT . X T RABWRIEX, 7 LEz)
AREL M BT AR . o, CARRESCFE R R IIsIv). & fl RGIs A
BREEAE . Font &4 H TR AN F R YE, Apply 8 A A KL LK,
Undo 81 H T-H0H E—X 1) Apply #:4E, ¥#0% Evaluated G0 o1 5 SCAHE Hh 3%
L HUE

® s RN SR PERISR AR R

® I B DL H iR

HifEsete, i OK %4l N H %3k SRR R IA A G HA A TEHE, il Close 4%H1IR
Hh T TG 2 0 T ALE

(1) X% )&t (Properties).

MG RV TR RN EESIR . PR P IEEXN R EE, REHE Add %4 R
AR B PEAE AR SCARE R R 2, B, AR e i i 4t 0 it x AAbR,  mladak DU #R 45
SHL

D BudE g g tAnes .

2) LRI SR ETRS I A JE )1 2R 48 Frnt SLA susp(1 pe. LCA).

3) 41T Points SCEEJE, JETTFEEC0 A Wheel CGo AEfBitt AREERE, RILSH AN L.

4) FIIF/ef0 T, FFREx I, IR BB PR TR DR i I AR 44 R

5) il Add $%4, B nPEZ AR Eid A B SCAHE R SRR b, Wil 2-69 .

(@ egresionbuider0p . 3 3 QB . e ez g
Expression Ok |

p_whesl_cglx

Foor || Apoy | Unao | I~ Evahssted

Properte: | Moton | Force | General |

|p_wheel colx 364.74 Add |

¥ Fiker enities within vaid scope

E-ﬁ Fmt SLA& susp 1 pe. LCA) ]
8- @ Attachments

3 @ OpiorD ata

&3 Points

9|+ | Rage. |lsin | m | S| Freq PSD Fiter...

6 [ - | x| v |cos| e | ¥| FFTI IFRFI Fi.
] ) |wen]eg] { FFTO FRFO  [Functions...

sl 7| T | kg } | Window. | Hilbert

tl=]=]~
o |r|;|e

2-69 X G gk v F



MotionView EZ<%1iR
(2) iz3)) (Motion).
AR T B THEE . IR e, Wil 2-70 Pros. RS REdRH, RpnT
PR RN B SCARE R R IE A

| —

DM AX w | owm | Ao [ wom || A
DX AY VX WX accx | worx || aw

ooy Az v wr || accy | wory || Az

"oz | es vz wz || accz | worz | | imncane
yaw | mEA || W

T T

" ROLL

2-70 BHhR%E
i, DR TSR ARER AR T X BT 1 ARSI PR RSB
D) WiFisshbess, Hil DX $d, BN SCAHE R R W 2-71 frzs. Oehsfs TR 5 WD,

Expression:

DRIY

Font I Apply I [ Undo I [T Evaluated

Bl 2-71 ikl gt g8 SCAKE
2) PSS EMERR,  LERITLR PR BRI A PR T ObR I R
3) #EFf idstring HH il Add $54L, I SCAHE BOR WK 2-72 FioR

q Efudnn Builder
Expeession 113
O {b_0.cm idstring)]” ‘—I

O I T | ™ Evalusted

Pwoulies] Mnticn] Fou:e] Bmud]

I |b_0cmidsting 30102020 Ad |
¥ Filter entities wihin valid scope

l i
Q Iot_orign Lesi
Vi vselpef

B, Maskes CM

K 2-72 gl

il



MotionView & MotionSolve
 WSEEECEL R

4) 3% Evaluated #EI0, WG A ZRIANX ST IEM . HrapiAl, MotionView b AL X}
ZOmaS, HNREL A “DX()”. i Tools—Check model ¥#Ef%! )5, MotionView
YR BRI S,  I P8 ] Evaluated ZhEgRI A 435 “DX(30102020)”.

e

D Zk B S ORI . %055 IEF I T SRS T I

2) DX sEIARAER 2O DX, T, R), P | FoRfit S mbrid sidi s, J £t
SRR TGS, R RS HAARR. I Fl R nfLUERS, ARG RN | Arid i e 4
JEARRR T X SRR . FE T hriks iRk

‘DX({b_0.cm.idstring},{Global Frame.idstring},{Global Frame.idstring})"

(3) 7176 (Force),
TITCHRBEPEME T ) ML AR, WK 2-73 P, RS REGRE, BEaDRiX
BR ES A A B SCARE R Rk

m | ™ | eem |eromce| owov | erse

/x | ™ | Busu |woRce| Prov | csr

v | v | meo |worce| JsowT | srsF

z | = spop | srorce [ R | courLer
VIORQ MOTION

K 2-73  F1I0kR%

i, MRS L AR LR Sy, A PR s
D) B0 7ehr%s, fali JOINT $cdll, BRI SCAHE BoR i 2-74 Fron Otbrfr 125 —
MRIETAD.

Expression:
JOINT(L0.0.0)

Fot | Appy || Undo | I Evaluated

K 2-74 ik iR SCAHE

2) WIENGE AR, WBRUR R 2 A g AR RS — T, ] 2-75
FR

3) AERERE IR 0. 0 Xk | e AIAR R A 1 Rkt I Ard A
AU YPIR

4) fERIBAEE =Tt 1o 1 R AR R A 24 3+ 4 SRR 2R
RIE Xy z #l7m B 5 R LR G s 64 7. 8 AR R AR
MEREAE oy 2 Bl By

IL



CJDINTL O idstringh {LOL(Y)

Fort | Apsh

undo |

Propeties | Motion | Force | General |

|Loidstring

[¥ Fiter entities wilhin vahid scope

30Mom

- 1 Outputs
2 Joints
- o Joird 0
T Ishel
{4 state
=S
- ]
#d
# nurm
T
=T note

i3 3

KWk 2-76 For.

Expression:

K 2-75  giigRisat
5) fEREAHG—IHHIA 0. 0 KR ENSH IR RN SRR R. RETRIE

MotionView £ 038

"JOINT{L_0.idstring {03{13. 00N

Font ] Apply ]

Undo

(4) WHEEE (General)

o

2-76

sedERIL

™ Evaluated

Wk 2-77 Fron, BRI T AR IR EINRE, P G L, B
PR A N B SCAHE (58 3

Propetes | Mobon | Fore | Gererd |

ARYVAL AKISPL BISTOP | IMPACT ABS MIN ATANZ TIME
DiIF CUBSPL CHEBY POLY AINT MAX Ccos MODE
DIF1 CURVE FORCOS SHF ANINT SIGN BEP Pl

PINVAL IF STEeP DiM MOD LOG DTOR

POUVAL INTERP HAVSIN | STEPS SINH ASIN LOG10 RTOD

SENVAL LINSPL INVPSD B COSH ACOS SIN

QUISPL { } TANH ATAN SGRT
FATSPL SWEEP DM TAN
KE FXFREQ
FXMODE
2-77 B RHERE

il



MotionView & MotionSolve
| IEEESEEL R

Tﬁﬁi/\fﬁ —UOE R, N T IR, WS E AR A

: WHKEECH DX (O, T, KD, Forbrid i | A Thrid s 3 ) X il B alisr

o EEP KOERIEI, #oARYRE, WA R, WK 2-78 Fis. 5 DX BREERIIT
K ¥JE DM, DY 1 DZ.,

AX: R AX (0, 1), Fbrid 50X FARC s 0 X Sliede . o J
SERLIEI, FARIRE, WA RARFR R THE AXC, B LB Y HIAXT 3 B Y R A e
e, MRIMERNE AX, W& 2-79 F.

IMarker ] DX p Z
DY ) L\
—;' y
z ! Y
] Marker K Marker
S TNAX
Global Origin j ‘\ > ¥
K 2-78 DX Rk¥urEHE K 2-79 AX R¥urEHE

s ZEREE N FX(L T, K), Roniz A VERT I 06 A KB X i Ersr &
EEP K ETﬁiIﬁ, W ARSRE, WATHARMER. 5 FX KUK EH FM. FY. FZ,
T™M. TX. TY HI TZ.
STEP: i%pRHUI& N STEP(X,X.Yo - Xy1) » s Hl— =ik Z TRy it — ANk e £
Horpy, x ABSIAR S, X AR AL Y HELS AL R, X ARy AL A
IR E . STEP & # ik A WL (2-8)

Yo X< %)

X=X X=X
CN—)7 (% <X<¥,) (2-8)
X] - XO Xl - XO

Yi x=x)
STEP B s 2-80 fi, HHRULK R HE STEPS . 12 pR $Uf 1 1k 2 THY

A UININCARA
VARVAL: ZR%0#% 4 VARVAL(Variable), Fl T Y
(x1.m)

SRPCR SR S (W(E, 185 HAE SRS A=A QW EAE
i, s RS f
AKISPL: ZpR%i% ) AKISPL (First Independent

0] (¥0,¥0) X

STEP =1y, + (¥, = ¥,)3 - 2(

Variable, Second Independent Variable, Spline, Derivative
Order). ‘E/fITH] Akima (il T VA FEA AU EH A T 100
T, JFRPI AR . Je, First Independent
Variable Jy&fi—/AMlia7 4% &, Second Independent Variable A 55 /My AR &, P& L [HIZH Ak
T AN, 5 AN AR B L RN . Spline Name fEAE4 2B ##:, Derivative Order
WG FTHCO, 1A 2, SR AN IR . — A 1 oY . B AKISPL ZALL bR 2
4 CURVE fl CUBSPL, CURVE fi[f] B 4k (B-Spline) f{i /2% ih £ B A 0t 4 T4

IL

2-80 STEP k¥~ &l



MotionView £ 7K %115
YL, CUBSPL i ] =Yk kE44: 7 (Cubic Spline) Al 7 AT 1154,

SHF: %R ks X0 SHE(X, %, , A W,0,Y) , J&—FPfaiiE ks o, x Ao, (6
R RIZFIA I nT O AR e, WA | AR s 3 bRl s AEARRR R K R Z Bl A2 %
VEAMAT AT x=DZ(LI,K); X, A ARSI A T REEME; WO AR e 0
K, BRME B MO AR s AT RE e, SR AR, IR LA S Dy @ A AHA;
75, BRI INEE AT B B, R AR, IR R EE i Dy o i1 ek 2 ) 44 .
SHF [1#%7 315508 SHF = Asin(w(x — X)) — @)+ Y .

IF: %R H0E—/ NIk %, Lk IFEXPR1: EXPR2, EXPR3, EXPR4). 14
EXPR1<0, WJiR[#| EXPR2 [F){E; 1 EXPR1=0, WiR[n] EXPR3 [{){H; #n%4 EXPR1>0, W
IR [1] EXPR4 (115 .

RTOD: %R e — AN B RO A FEEE M e R 2, 55T 180/ o AL R
41 DTOR &2 —/MKs A FE e oA IR BEEUE R SR R 2L, 55T /180,

TIME L TR &, & [BRYET 7 B TR],  n e ek b RO A

@7 e

MotionView ¥ 2£ 5. (Macros) #2477 LT G MM &, SIERT %, g
AT M 225 b 2 DA 2 R dm B D e

(1) JUfT 5561048 (Create Points Between Points) .

JUfAT B T AR T 250 LT Gt hie, ikl 2-81 Fros.

D}
i

@ Greate ports cqualy spaced dong a vector  Selectfrstport: | Poi/Mlode.[[Gobal Orgn Number of pornts: [ 1
% Define vector using points
Select second point: k"ﬁﬂw " Points vamame = |
" Define vector using base point and vector port - — P-
€ Gustoports equaly paced dong acurve  Placodaain: | Siatam ML At e [Port
€ Create point at center of a crde [¥ Keep values as parametric equations. I
Create Poirts

2-81  JUA] e T 2 ik

1) Create points equally spaced along a vector (Y545 € [a] EIAT G LT D
(D Define vector using points (HR#E 15 52 X Jn) &)

Select first point GEFEF—AN 1) i Point/Node FZEHIEFE S — A A,
Select second point GEFEE —ANr): Hiili Point/Node 281 IEFEEE AN 5.
Place data in CFrg sif7 & ): Fifi System #HLILE R OB RS
Number of points (s F5 @ G 1) s

Points varname prefix (fiZZRAAILD: R R EIE AR E A T4

Points label prefix (ri#MATELD): TR A0l E SRR TS .

@ Define vector using base point and vector (HHg Al 1) & 52 X ] &)

® Sclect Point (i%#%5): Fidi Point/Node #4413 5 .

® Seclect Vector (GEFEM ) iy Vector I IEFE &,

® Place data in GFrisifr D). Hiadi System $ZHHESRF @ MBI R SE.

i'



MotionView & MotionSolve
I s S S
® Distance between points (s [H]FF ) F5 2 fir Q& s A)ER o
® Number of points (f1M0D: FRERFEIE I
® Points varname prefix (U AATED: fi7w frQl @ A5 A ars .
® Points label prefix (fiAFRATSD: FRCFFAIE B FRITE
2) Create points equally spaced along a curve (W45 &t £k 245 61 JUT 250,
® Number of points /1M1 F7E RFAIEE M) AN
® Points varname prefix (U AATED: fi7a el A A ars .
® Points label prefix (fiAFRATSD: FRCFFAIE B FRATE
® Points for curve fit (HZRIEG): Fae H TG g m) fidis, &bk 44
® Point/Node collectors Cii#E#%): Hiili Point/Node FZHEHH T MG A1 . L
R ECE N 5 Points for curve fit F ) —ZL,
3) Create point at center of a circle (£ [N CMB A JLAA 15D o
Select first point CGEFEE—A 55D i Point/Node $Z4LIEFE S — A A,
Select second point GEFEHE /N ri): Hifi Point/Node $ZHIIEREEH AN 5.
Select third point GEFEEE =~ r1): i Point/Node F&HLEREE — /> rio
Place data in Gt sz 5 ):  Hidhy System $2HLEREHT 2 SN E T RS
Points varname prefix (AR A FIZ): FREFFOIE A E LTS .
Points label prefix (fiAFRATED: 7@ frl i sl A FRHT S
Keep values as Parametric equations: SRINTEOC T, B &S B Gk S 28k e S
Ko WOFIREI, fErifldE, SABRHARIREFSHE L.
® Create Points: 1817 7 F2/ 704 LA £
(2) N (Calculate Angles) .
£ FED T HARAE T U] i 2 1) 2% ) e 1 A FE I Dy e, ] 2-82 .

2-82  fEMNE T A

Select first point CEFEEH—AN 55D Hi Point 44 L — A .

Select vertex CGEFETN): L5 Point LRI .

Select third point GEFEZE =/N): Hids Point $8EFE S = M.

Select reference marker GEFESZFRiCA): il Marker # E@ X S MR R
Absolute angle (Z5%J ffIEE): = fiZ [ S A

XY In Reference: FTillffi FEAEFR & 275 AR ZR 1K) XY [T (1) 47 BE L5 o

YZ In Reference: Tl ff1 BEAEFG E Z75 MARR R 1K) YZ 11T AR FEBGE

XZ In Reference: [Tl ffi BE LR & 2% AR 2R 1K) XZ ~F-1HI 1) A1 BE 438 o

XY Global: Jrill ff FEAEAE AR AL bR R (1) XY I A BE B

IL



MotionView EZ<%1iR
® YZ Global: JJrill i B (e 3EARAR KR 2RI YZ - 1 AR BE R
® X7 Global: Jrill f1 FEAEHEARAR R FR 1Y) XZ -1 1) A FEFRE
(3) TliERN% (Find Connected Entities)
B G T A&l S Pk g (R, Bakat E o) MIERRXTS, Wik 2-83
P o AHIESZ R G0 51 T THTRSCA (0 PR SCARAE ) HL i S 7 AR TR IX

Find ertities connected to: | Select entity: Undo |
o I

o [P |
- aosn [

2-83  EXUNEEN SR

® Find entities connected to: Fif 78 A IR G KRR A (Body) £¢ (Joint) B
(Bushing).

® Select entity: 7T AWK S o

® Undo: HUH#E—P#AE.

® Redo: il o —HHAF.

® Reset: IR[HIBRINIE.

e FR AT SCAHE 6 SR A NAZ B

(4) QAR LS % Fric & (Create Markers For Deformable Surface) .

G M 228 brid s TH YU I e SCRIE i 2% aid sUERE, sl 2-84
PR o

Select the body: Body |u1uamd

Selectthe FEMfle: | =
Mapdmum number of marker rows: I 21
Mapdmum number of marker columns: I 21

Generate I

K 2-84  QIEAZIE it 2% brid i

® Sclect the body: ZEFAF ORI T A 144

® Sclect the FEM file: NI SCHMME AR IEREA IR GO % T HAG /AT BRI 1) &
AT AT B AN AR AL, A A PR T R AT Y S ) R 20— 3

® Maximum number of marker rows: FRVFEIZEFIFRIC s KATEL

® Maximum number of marker columns: FoVFEEE bR ic 2B KA EL

® Generate: BIEFRIC Ao

(5) W gm4EsS (Contact Properties Editor).

Fefh 2 R G i v AT LA 2 R B G, an ] 2-85 .

® Impact: 5 H YHT RS T Impact 87 FIEARZ R

® Stiffness: FRHNIE 2.

i'



MotionView & MotionSolve

- IEEREEY R

] P

Contact ] System | Conlact 5
i
K1
Stifinass: I_ ::::::‘w I_' Fenalty: I
Eponert | B —— Restiion_ cost
e |

K 2-85 ARG Ay

Exponent: J1#5%, AEf.

Damping: [HJE &ZEL.

Penetration depth: % B RSE .

Pl X AN H L T DL e i SRR L R R R P B A A T, R
S Bt SRR R i () SRR T . 2 ANl i FRUBRTC A (Shift) + (Ctrl)
HEEFE.

Friction: MM W EEYE )1 240

Calculation options: il il 2 & 7575 L& EEH2 ) 1) 51

MU Static: #fEEEE R EL.

MU Dynamic: z))BE#E 240,

Stiction transition velocity: 4% fill s AH X 31 2 3 JE B D I, EEER R AN MU
Dynamic 224451 MU Static. 471 5/ 45T Stiction transition velocity I, JE# R
22T MU Static.

Friction transition velocity: 3% fitl i AH XS 5 2l 3 & 2 Wi 488 KA, R R B MU
Static 224k, % MU Dynamic., 45zl 5 %% T Stiction transition velocity I, BE#E R %
#%-F MU Dynamic.

Poisson: 41t R GEH PTA Poisson R FIFLAMLI A

Penalty: &5 &%,

Resitution_coeff: Pk REL, Wi fiiud 72 R i k.

Help: % 7~"Force Contacts"#H7¢ N & HILELH Bl

Close: K FIX1GATE

2.8 wiIFIRE

MotionView LI TEHE (Options) S P44 T 2 Pl B & Dhfg. %00 TiHE i) i
i Bt Tools—Options iy 21 H -

IL



MotionView £ 7K %115
(1) 4N (Appearance).
ANAR AL T X B 5o e, AiSeta. MBS Thae, Wk 2-86 frx.

Color
Visuskzation Hl Mechines
Lighting Bl GlobalX ais
Mouse B Ghobal ais
Chack Model W GlobalZ =sis
Path Management | Foreground

B Background 1

Bl Background 2

B Parametiic fiedd background

B nd gradient:

el

N

¥ Global axes

¥ Model Tile

Image capiure

¥ Reverse video

Drefault

Heb | sy |[ ok ] cee |

& 2-86 Options XJIHHESN L ERZE

@O Colors: B PR GBI, Pl tatR, EFEHEE Il OK HH Rl n] 58 sigt
[

® Mesh lines: 504 MRS £ (G, .

® Global X axis/Global Y axis/ Global Z axis: 524> s A bR Rl Lk iFi(n, .

® Foreground: FECNHTHCEE (U14x Al R AN Zebr B () o

® Background 1: HEITEX A —iF R0, BRUhE G, BEHRBN, AMH A6

Ak =
ﬁ/‘?’\o

® Background 2: FEEEIX S 5, BRI K.

® Parametric field background: AT S0k 2 XSCAHES

@ Background gradient: 1 % KX 15 5t AR W h

® Show: @nfEiil,

® Global axes: {EERINIEOL R, 2 JRAAs R WoRERITEX 22 N . BUEE ik o] Ly

Be 4 JRy AR AR 2R
® Model Title: ZEBRINTHOL T, BEAAFR G AR i HUH I Z 0 n] DAKE
R A4 TR

@ Image capture: PNETIAE.

Reverse video: KN, TSt A, SURBUE N B,

(2) "4k (Visualization),

AP PRZE ] TR BB IR i {5, BRAR 1.2 1%

(3) &k (Lighting).

TR T BB BB IX DR A BE . JGPRESs . WS Preview JEIT, nJ 7L EIBIX SE

il



MotionView & MotionSolve
I s S S
BB B AR
® Direction: It /K FHIR HIR BN AN IENL A E
® Specular: & S EJEX G HIGEEEE .
(4) fbr (Mouse).
SRR FH T8 i U AR I Fe B 5 Dh g
(5) B (Check ModeD) .
R A AR 25 T W B A RUAS A I (0 A5 S . EBRIAME &L T, Error Message Al
Warning Messages H ahfirt, KbIiXpymiAn] i .
(6) H12E (Path Management) .
PR BRAR S ] T BB R B A DR A 7 2
® Convert all to absolute: g i CREEITE. BIEFZZIEAEN S Bt

Fy AT AR
® Convert all to relative: A3 CREAE k. BUERZRHEARSEXN S Bkl
AR 45 o

2.9 #IiH MotionView 5 H

ARG R 2E I LU A
MotionView H /' LI ZhHE
MotionView SCAFEN S -7
X G iR  EE.
SRR GEESEUNSE TR
MotionView & [IA7 4 5 N FHAR PR H -
MotionView 14 Z 4K RG5)) )12 M RN T Ab B2, #4841 HyperWorks Desktop ~f*
& ko FN, % FERigt T A B (BRI, nTHT 2R RGBS ey
BRICo M 45 R TR . Ed Ja b B
X 2-12 $fiik T HyperWorks Desktop ~* 15 S 7 5 20 DL U T I 5 IR A7 DI RE -

% 2-12 HyperWorks Desktop & Z#HRIEIRE U R T HF SR FEE

AR iaE S ] R4 VAN e 2 197 o fig 1 T fiE
G IHA mvw Any SEHLAE St
AR tpl Any T St
MDL #i%4 .mdl MotionView A TR

B .gra, res. h3d, flx. .mrf HyperView THEA THE
2k req. .mrf, .abf, .plt, .res (ADAMS) HyperGraph THA T
SRR AR e SCARSCAT tpl. Lt TextView THA T

IL



MotionView A £1iR
252 T aRRT, B chap02 H 3% R soliton.md] SO 2] TAE SCAJer .

STEP

S HNFNRE MDL #RE 4

MotionView #57 SCf H fE7E MotionView N AR/ T R ITo ATA B 7530 i a5 ith 25 7 11
FITFIIERAE, AR = AR AR B

(1) i3} MotionView,

® Window: LS L4 —~F42 /¥ — Altair HyperWorks—MotionView

® Linux: {F open terminal "'¥43%§ ~hw_install/altair/scripts/mview, iXH ~hw install 2

A e H 3

(2) fEbstfE T H A Hds Open Model #2411l , 5\ File 2R Open—Model 174> -

(3) 7EFH ) Open Model % 1FAE A IEFE TAE SCAEIE N BT SCAF soliton.mdls

(4) i Open #8H, BABAY, Wil 2-87 iR,

e Aralyis Help
R A% IR ¢ A0 EHAGR- L% ia CLELILdERB-da+ I« § O
(e

[mmstiee: =] .1

g Deta Sets 1]
m Staredard sepon datset e MS.
Bl Foms (2]

Gty

]
Q@ Freet Fome s Provos ke 0
| L Coter of Mass Pt ]
[ Disphics () z
/g Joia 1] i
B Speng Dampen 1] .

5 O [1] : l..f’

} b 2 [} e
T s . ||S COEA 0O L¥BIFH S TOO ~OPEHSSH
P e e cR R () B

o
®
E
3
3
B

| Ly Comter ctbhans P
- Grsphics [

i Jonis 1)

5l S Dirrgers 1]
i g 1]

G [ o3

c ._I-,1
2-87 MotionView % 155 Pendulum 574

(5) M File sg B %% Save As—Model 774, #iH Save As Model % i5HE, wil&] 2-88
7R

BT

Savein: | i working drectory |« ®er@E
| Name : |
(B test_data_dir

Flename:  [model md

[s=_1
Save astype: [Model Fles "md) =l Cancel |

K] 2-88 Save As Model % iFHE
v R ARE T A2 LY Save Model #241R, 7R B DUSCE AR A AE TR R

Ll



MotionView & MotionSolve

| ISR

o AN AR B AR, RS P HR e AL AR
(6) EFE TAEEEIRIAE File name SCASHE F i A 2 55 9 model.mdl.,
(7) Huii Save 324, PRAFEITY,

STEP

02 REFERA=RIbE

(1 A P St Ze A st 5 30 5525 b T Pendulum B ST

(2) BHWED Pendulum A RN, Pendulum U5 AT 0k, ixee
XIS T Pendulum BIRLP A X G, BB RS IAER N ZES, WA A &
&, WA RAER RGE S

(3) J#JT Pendulum ¥ Points A3, W& 3 4~ mi: Global Origin, Pivot Point I CM
Point,

(4) Bt Pivot Point, T3ZEAX I Point AR, AT &7~ Pivot Point Abtr. [F]
I}, Pivot Point 71 & 7% X A 15 H i B A o s il

(5) fEERIATEOL T, MotionView 1 LT sl LAB A3k TR B R R KB IX o A Blbse
By JUMT R i AR, R AR S, TR E Point [HIAR I W1 s (R A bR o

(6) JEITIH W Yk Bodies U, %3047 Ground Body A1 Pendulum Body P4
MWIREEY

(7) H.ifi Pendulum Body, F:3HDCREEA Body [HifR I 57~ Pendulum [ JE 4 o

(8) ity F Pendulum SCAFJE N HAL v S0 Je 2%

STEP
AP——

(1) Hii; Model-Reference T HA~H ) « JU4A” 241, &l 2-89 Fiow.

S QUAAE: 08 7). KW LW
2-89 Model-Reference T.E.4*
(2) fEETEX 5 —A> Link body, 41l 2-90 7.

B4 2-90 Link body 3%

IL



MotionView A £1iR
PEiy, SR X R Body THIBR I 2R % LA AR & 1
(3) N FIREUE: Mass=1, Ixx=500, Iyy=1000, Izz=1000, Ixy=Ixz=Iyz=0
(4) EEEX IEE—A Link body &bA7th, i%F% Joint—Select 74>, Wik 2-91 ivR.
BN, SRR AT H D0 SR s o, O HL S XK e N 1) 1 TR

14 Do T ]

K2-91 ks

STEP
Rl SRR H] 5 BT

(D) #4F (Ctl) BB WbR A B e A

(2) #AF (Cul) BB R FRAA.

(3) $#fE (Cul) BEHES) RbrH BB,

(4) N H 3D View Controls [T HL[FIFE AT LASE AR (A B P il A . Gn “BEAYik4s ” ¥4
O, i AR T DUBCORAEY, A b o] LAZa /IR . B J% 44 L 481 1 Tools S5 1 (1) Options
i, HEA Options 7 I1/¥) Visualization 135, H4ERIAMI LG Rk 1.2 &k 3.0, Q& 2-92
P i OK $ZHICHIT M. i “BIBs4s” s, 26 AR R8s Ly K i AL il
Ak

Check Model
Path Management

Kl 2-92  KEALTS AR Lo i

qu



MotionView & MotionSolve
| IFEEEEEL R
(5) #id; Standard Views T HAZHR[H) “IEAHE5E" 1@, TP i kAL WoRE K

EIX
(6) H.ili 3D View Controls T HAXH ) “ oAy gl ” el « bR g ” s4ls, vl
ARSI ) g R B8 T RN AT e e o B0 20 BRI A B FH T s e O 1)

(7) s “MUNEr A A7 $AQY, PSRl USR5 57 5 S e i . bR e B T
IS e, BUbs A S T I I ATie

(8) Hil; Standard Views T EAZHR “25Rp0 I 7 42400, P hIRR DUASHIRE ] Bor .

STEP

Sl B OmEIAES M AEFER

(1) i Page Controls T HAH Gl & DA RO -A M = MAFFS, ERME A
R
(2) e 1N Sy BRSSO A

(3) 7EN R Pk $E 9 KL H HyperView FEf¥, ¥ 1 2 B MotionView 4 A
HyperView, 1Kl 2-93 ffizr. Moy, S, THRFPAEDRet AR AR N ) Bg

|
G- OOHTR
: T

s

2-93 N HHREFERRAIR

2.10 /&

MotionView /& —#KIlN Z AR GBI 20T RT AL BE S, SRHA] Windows XU (FRIELACAL ]
FEFt, ThRei ok, HE¥EH M. NIt fizes, MotionView $RA4L 7Ry, B
SO LR AR BE T A 3 R A 3, AR AN BT R /55K . 34k, MotionView
TR BB A st R IR P s I Zh e, 5 KT AR ) B IV

IL



WA R GEESHE

AE@T 5 MIMERFE B LT, N8 T A MotionView & MotionSolve ZXf-6lzE
HARREIENART . (hEMTIUAR ZEREAMNENEART R, TERNAEIBERNLE. 4RH
EX . BRI, (hESHANEE. RISk, JEEREMAERNALEE5EES, Bl
AZHZS], TRURA T # MotionView & MotionSolve RIMAR Gra s 5 E IR A2,

AEB RN

3.1 RENSRREEBRSHIR

3.2 RERHARIIVRPIRER ST R
3.3 WM HUEE S iFe

3.4 KD S i 3¢

3.5 FEPUEES b

3.6 /&L
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| IEEREEYIE D

31 AERIRRAFREESHE

7t MotionView FJANFRIAEE T, [ T4 FHHCHE A A7 TR AU SRR BIAL A, 38 n] LU
A CAD Gl 40, fEf A CAD FBYRy, AW R F oA & s 5] [
Bt k. FIN, AEL RSN 2 L, MotionView ] LR AN CAD #f i JL
Al S5 o

AT LRSI LA 4 AN 5 TN 25

® CATIA #a{ L AR N

® HAE 22 AKF) I 2 o M I 7R ST R AL i 4k

® 2 5 HARIEHIZEE o

® KRS REE.

Zx>)ThanT, = chap03/CAD H g NPT SCIFRI A SCIER, TARBRAE P AN RES AT
WA

STEP
bl CAD 5B S

AR T A P AT AR B)\&IEM{

(1) 7 MotionView & —

(2) fEsfsry, ke File—>Imp01‘c—>Geometry 4. JLES, 3 Import CAD or FE X
A

(3) #f Import Option 4, #%$% Import CAD or Finite Element Model With Mass and Inertias
I, RIER AR A, SR A A () ot s S e Bl A R

(4) ¥ Import File 751+ EFE Catia.

(5) Huili Import File #4) “ ORI #4HIE, &R LAECHIE I Front Assembly.
CATProduct.

(6) i Open $%41

(7) Hi5t; Output Graphic File £24f¥) “ SO0 $2HI=, FREkit X4 front_assembly.h3d.

(8) i Save 4441,

(9) ;91 £ JF MDL Options, AJ LW L2 & 31 Fros ik £ .

_-|-MDL Options
& Place datain = System IModel
€ Place data in new system [nen_system within _System | Model

Point Vamame Prefix: Ip_
Body Vamame Prefix: Ih_
Graphic Vamame Prefix: Ig_

¥ Import free points if available

3-1 Import CAD or FE X {fHE[) MDL Options i

IL
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MDL Options [ 45 T F P AR USSR SO e KI R & Ik o EARZR ], i E R
KHTERA B

(10) #iil; Meshing Options for Surface Data #41, 5T 3-2 o i A .

B THEAR CAD B IIRESL, CAD fy N T HIGFEAE T 4 ] HyperMesh AR
PRSI I fiE . AETREERHATHEA VT S0 G, ot IR T RS AT By T4 v 7 B0 45 LG
J£. 4, Launch HyperMesh to create MDL points 1] LLif it HyperMesh A28 d )5 i 4k
4 MDL JUAT 58, AGRSIAMEHTZ DI RE -

(11) 5 Locator Points (Must be in source reference frame) J%£H, ¥ H K& 3-3 JiRIT)
SRR TR o

- [-Locator Points [Must be in scurce reference frame)
_- | Meshing Options for Suiface Data Id
@& Mone Nods 1
' Allow HyperMesh to specify mesh options I
€ Coordinates —
I Launch Hypertesh to create MDL points Node 2
€ Interactive mesh [launches HyperMesh) € Nodelds MNode 3 |
] 3-2  Import CAD or FE XJiFHEK) 3-3  Import CAD or FE XJiEHEK]
Meshing Options for Surface Data £ Locator Points #£1

Y CAD #5755 MotionView T RS TUARLE R —A8 bR &I, )7 nl S Locator Points 1))
fig, WEE CAD B 3 AU SaAMARAL E, # CAD B3 5 MotionView £
AH R AR bR FR

(12) e iRt E)q, i OK 444 . BEEPE 3 H Import CAD XfiGHE, IR IELEEZA
1) CAD B AR, 2 e AR B o

(13) B AAEAY AT ] Input File Length (KJF) % & 4 Millimeter (222K, i HERIA
(1% 7.83e-6, JfHili OK #4&cHl, il 3-4 ffs.

[ import cap (X

— Masz Inerlia Sowce
& Generate mass/ineitia from user specified data
€ Extiact mass/inestia dala from CAD i [i2]
- Urét Type Options
o | Input fle length: |Mllimeter = | Malioriiew length:  MILLIMETER
Mote: Changing uris wil aflect esisting nertial data,
CAD Components:
| Component | Vohume [ Densiy [ Mess |-l
Body.1.1 B17829.709347 7.83e6 B.4035066241870095
Eody 1.2 2T8537.021718 7.83e6 2.18034483005154
Body.1.3 163665.24934 7.83e-6 1. 2814989023322
Body 1.4 95653 6100481 783e-6 0.748367 766676623
Eody 1.5 276417306428 7.83e-6 2164347509331 2396
Eody 1.6 B4932 7982831 7 83e6 0.66502381 05565723
Eody.1.7 236043806354 7.83e6 1.84822300375182
Body 1.8 55732.1235134 7836 0.4369523271563019
Body.1.9 121813.804592 7.83e6 0.953802083355.
P artB ody B048. 38314902 7.83a6 0.06301 884005682659
PartBody. 10 33737 9065654 78386 0.264167808407 062
PactBody. 11 2443 48737156 7 83e-6 0.0191325061193148
P artEiody 12 10339954469 7.83e6 0.0:80961 84343227
. PaBody.13 B048. 37970964 7.83e6 0.06307 887 31 26481 2 LI
\pply density o selected | 7.83e5 Apphy |
L
|

— 4

3-4 Import CAD XfiEHE

il
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(14) 4 CAD BRI G, 7 S o s "G mport Succeededt  ES'
B 3-5 FTRHIEERA5 L j |

JJ:[:HTJ” *ﬁﬂ}{%%%&iﬂiﬁﬁ)\%” MotionVieW ﬁﬁ%}%ﬁﬁqﬂ nﬂ Import was a success!
M EIE 3) % H . CAD B v g 25 A & B AR AR
MotionView i ACERFMGE AL AT J UK. 7 CAD # | |

T, RO/ NP (e, B R E N —
AT I UATAAEAE T MotionView [FREAI A, T fhilpRy
R, FH P T L TIE MR, R IR N T LA A SRR e ) B A T

WA BRI, X TR /NI ey B B N i 0 ) LA A AN T %
HAE, ATRAE SRR, B o A A AR R R e ] DL 2T

(15) iy “mhe” &, KHSAE B RAHEHE.

(16) Hiil; Close 1441, <[] Message Log X 1HHE o

(17) 1%#% Tools—Check Model #ir4>, H AAR AL I A 46 (0 G T 9 5

(18) EAIN SR, iy Model, Jf i@ IFBIAIRT . Aihidw's A 30102 ¥ LA
A, FEFRH I PRIESE i $E Rename 174, FGILE A 440 Wheel, W11E 3-6 iR,

R W CAD B NI, BRIABRRSGASEBIAE], D el fd F g5 BP0 %2

(19> HIFIFER AR AR ) LA, AT E Frdn 2 1F . Body 2 FRXT Y. G R U1
*3-1 fir.

3-5 B Ih S AR B

% 3-1 Body ZMIRXEH

E| £ Bodies (17)
. 1§ Ground Body [ T T %
Pt wheel E O w» ‘E
e Body1.1 B e 30103 Wheel Hub
- @y Bodp12 E ew 30104 Lower Control Arm
&Ewia e
’ G Body.1.4 . e ‘i[ 30105 Axle Shaft
| r@Bod15 B eow 30106 Strut Holder
P Body.1.6 =

5 Bew 30107 Damper Top

3-6 Body Efi# 30109 Damper Lower

(20) R 3 YA 1 e FF Graphies SCAFYE, Jf i o —DNEIESXE (5 h
90015),

(21) 7F Connectivity [fi#k ' #.d5 Body, Jfi%$F Strut Holder.

(22) 7ERASRER e IT Bodies AP, Aiihid 5ok 30117 HJLfIME, Jfik#e Delete
a2, MEREAN JL A4

(23) EEDE (20) ~ (22), WL 3-2 MEERIEE, X Graphic EJESCFS Body 2
(B R SCTRPE AT S, FFINERAN 26 21 Body X%,

% 3-2 Graphic 5 Body <Btt%

R RN BB S 5 EEFYIRGIEZS FEMBR I LA A 4
90014 Strut Holder 30116
90013 Wheel Hub 30115

IL



Rt RO SR

¢ 9)
RERIRIEDE S FAR JLA R INBR (¥ J LA A8 5
90012 Strut Holder 30114
90011 Wheel Hub 30113
90010 Strut Holder 30112
90008 Damper Lower 30110
90006 Damper Top 30108

R EJEEERIA H, 7584 Body Damper Top £l Body Damper Lower . [f1] v/,
PR JE TG, UEABIRY FEATE 22905 0 30111 B JLFT44

(24) MiIBRgw*5 0 30111 [PJUATAAR . FEMIBRIZ LTRSS, F S AR R (P 1EAE, 7R
SEAT A I R 5% LA AR DGR () SR SO, s Yes 4440

SERCCL BRI, B AL TR RPIRES .

(25) F§HARAEA front_susp.mdl.

Body & 5¢ e, e @Id U RO T 8. X, nl DM FH AL B 7 V200 4 R

(26) 7 View g Hirh k£ Command Window 7% »

(27) fEf 4% HAiidi, 14 File—Load File #i74.

(28) EFE TAESCHFJE Y Point_Import.tel A,

(29) W TAFECAEIE R suspension_points.csv A, %SO S T U AR ARBRAE

(30) Hiifi Open %41,

WA, BEh5ERCT U A .

(31) % View g Hirp Hid; Command Window, < iy 1o

(32) fRAFAEAY,

STEP

02 Rcilfe i

(1) ERRN SR A S Model, 3£i%k$F¢ Add Constraint—Joint #74% (845 Model -
Costaint " HA* 1] Joints %4l «8), 34 Add Joint or JointPair X[ 1HHE

(2) ¥ E Label 4 Wheel Spindle RJ, Variable 24 j whl spindle revj.

(3) #f Type Hi%F¢ Revolute Joint,

(4) iy OK %4,

(5) EEHMT Joint [HIFH, EFE Wheel /24 Bodyl; i%4#E Wheel Hub 1§24 Body 2; Hid;
Origin AbfK) Point, #%4% Point8; il Alignment axis 4bfK] Point, 3£ Point20, Wil 3-7 iz

[Conspndeevi | | 2| 7]

= ==
= Fevolute Joint Body 1 [ Wheel
Trial Condtions [Revo -
|Ner-compliant -] _Body2 |Wheel Hub
Origire Alignement axis:
Point |Poﬂ3 v| Point |szn

3-7 Joint TR CGPIES5)

_JEJ
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| EEREEY
(6) KM, 4% 3-3 PORMINA, MRS, o,

*3-3 WY

G5 Label Type Body 1 Body 2 Origin(s) Orient Method Reference 1 | Reference 2
1 Strut Hub Fix Fixed Joint Wheel Hub |Strut Holder Point9
b Body.1.4 CG
2 | Damper Hub Fix | Fixed Joint Li)rilv]z:err Strut Holder| (454
301006)
3 Damper Lower Translation Joint Damper Damper Top| Point24 Axis(Pt) Point10
Upper Trans Lower
Damper Upper . . Ground . Shaft(Pt), .
4 Ground UJ Universal Joint | Damper Top Body Point10 Shaft(Vect) Point24 Global X
Body.1.3 CG
5 Axle Hub Fix Fixed Joint | Axle Shaft | Wheel Hub | (454
301005)
Hub Control Arm . Lower .
6 Ball Ball Joint Control Arm Wheel Hub Point4
Control Arm . Lower Ground . . .
7 Ground Rev Revolute Joint Control Arm Body Point2 Axis(Pt) Point3

F: U$E Ground Body I, AT LU b i BB X B4 JRIARAR 2R o S, mT LAGH A Ry At R AN IR AT BRI o
STEP

IEMERE T

(1) AERERIR SR 4 5 Model, F1i%4% Add Force Entity—Spring Dampers 7% (a7
Model-Force T H A~ 45; Spring Dampers $%441%0), 7fitH Add SpringDamper or Spring
DamperPair X} i HE

(2) 3£ X Label 24 Strut-SpringDamper, 5 X Variable 4 sd_strut, #55&5E28 % Coil
Spring ($73 ),

(3) Hiifi OK 4.

(4) 7EF32 510 SpringDamper [k # #.t7 Bodyl, i%£#¢ Damper Top; i Body2 H,
1%+ Damper Lower.

(5) 7f Pointl fll Point2 1, 43 53%+¢ Point10 F11 Pointl .

(6) 1 Measure Between Points §, V&2 S IIFE BN 4 259.942, Ui1E 3-8 .

FErm—T
¢ ; iy ICoiISDrhq j Bodp1 | Damper Top DuaSmnau___I
Froperties
b Body 2 | Damper Lower
I User-defined properties Measure between points:
5 Pomt 22 b3 Y = MAG:
Port_[Font10 Port_|Pointt [ e[ e[ 9| mese

K 3-8 SpringDamper [

(7) 1 Preload #r25, ;EX Free Length 5 259.942,

(8) 7 Properties b5, 15 'H stiffness (K Linear)>}j 10, damping (C linear) ﬂj 0.1,

(9) LERERI R A7 i Model, Jfi%#% Add Reference Entity—Graphic fiy4 (mifid;
Model-Reference " 24~ ] Graphic $241@) .

(10) 7F Label #', %A Spring, JFEZERINRIAE 4. 1F Type H, &+ Spring.
(11) Hiil; OK %41

IL
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(12) #f Connectivity [HI#ZH, %EFE Strut-SpringDamper 1y H: Parent.
(13) %+ Point10 J% Pointl 1F 4% Graphic SC{41¥] Pointl F1 Point2, #11% 3-9 fi7~.

Er— TP
& Parent: Sﬂ'\.l-SangDalms' Spring Graphic

Froperties
i ; Point 1: ~ Paint | Poirt10

Poirt 22 Point IPoinﬂ

3-9  Graphic [fiR

(14) Hiif; Properties h345, £F Radius HF#i A 40, ££ Coils i 10,
STEP

04 Rojfeg=gs

AR Tt n A Zis s G 4.

(1) ERER MR A 5 Model, JFi%£+% Add Reference Entity—Body x4 (it
Model-Reference - H¥: 7475 Body 1%411%), #tH Add Body or BodyPair X} HHE

(2) #87E Body f#] Label 4 Jack Dummy, Variable y b jdummy.,

(3) il OK %4

(4) 7t Body [t [ Properties br%5 H 4558 i S e a0 &, W&l 3-10 .

[e_saamry x| 2|4
O Dossimmey |
CM Coordnates Inestia properties:
Inestia Coordsys | 100 lae | 0
Body Coordsys 7| 100 Iz | 0
Initial Conditions e || 001 Iz | 100 lyz | 0

3-10  Body Tk

(5) #t A CM Coordinates [fii#x, % Use center of mass coordinate system & #EHE

(6) #§5& Origin 2 Pointl1.

(7)) AERERIR R 4 5 Model, J1i%#¢ Add Reference Entity—Graphic fiy4 (Al
Model-Reference . E.A* 1] Graphic $%4@).

(8) 73] Add Graphic or GraphicPair Xf1GHEH 1% & Label 24 Jack Plate, Ffik£FIL
Type & Cylinder, 252 A1 ERIN B E I i OK $44H

(9) 7 Connectivity [fi#H', ¥ & H: Parent Body 24 Jack Dummy .

(10) ¥4 Origin % A Point11, ¥ Direction % 4 Point8, I 3-11 Fir,

e —

Connectivity Parent: Direction: Cylinder Graphic
Properties [ Body_yack Dummy v |_Pont_|[porte
Visualization Origin:

Port_|[point11

€ 3-11 Graphic [t (GE¥& 10)

L'
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(11) ¥43F Properties 45, 4 Autolen ¥)#: 4 Length, JFf45 & H: 30,

(12) 7 Radius 1 A 250.

(13) fERTIN R 455 Model, Jf%$¢ Add Constraint—Joint #y4 (547 Model-
Constraint " HA* 51 Joint $%4l<30)

(14) 7E#fH ) Add Joint or JointPair XJIHHEH ¥ E Label 2y Jack Wheel Inplane, '
Variable 24 j jack wheel, 7f Type R, #%F¢ Inplane Joint,

(15) Hifi OK %4

(16) #£ Connectivity #2531 Bodyl H455%E Wheel, £F Body2 H#5%€ Jack Dummy, fF
Origin H4§5€ Pointl1, 7f Normal H457¢ Point8, UI& 3-12 ffi/n.

[Cocowbe X[ | A

= Ilmlane-lnint :I Body 1 |'wheel
INm-mlmIianl j Body 2 [lJack Durnmy
Origin: INormaI -

Pant_[Porttt v |_Pont_[pane
Kl 3-12 Joint ki CGEEE 16)
(17) ek —esk, H Label %% 4 Jack Ground Trans, J: Variable %% 4 j_jack grnd,
FLZREM Type 144 Translational Joint.
(18) Higi OK %4,
(19) 7£ Connectivity [t ] Bodyl Hi%$ Jack Dummy, 7 Body2 Hi%$ Ground
Body, 7F Orgin 1%+ Pointll, 7F Axis 11+ Point8, Wi 3-13 fis.

o x| 414
% ITlansldimalJcht j Body 1 |W

Initial Conditions

[Non-compiiant ] _Bow2 | Ground Body
Origin: Alignment axis:
Paint |Pu‘nl11 vI Paint IF‘oinlB

K 3-13 Joint [t CGEEE19)
(20) 2P, Fradde Locke, mraZemimiunE 3-14 frs.

K 3-14 pFiEsesim

IL



Nk RFEREHE
(21) {RAFARY,

STEP

ol ESCAINFM, FHBR KR

AR IR AW, FFe L as R g K

(1) ZERSRINSH R, 4t Model, %+ Add Constraint—Motion x4 (E{7E Model-
constraint | HA* 1475 Motion %41 V).

(2) fEH ) Add Motion XFiEHEH, &% 'HE Label & Jack Motion, # ‘B Variable &
mot_jack,

(3) 4 Connectivity [fI# [ Joint H$55E Jack Ground Trans, & 3-15 7w

Jmotoci X|~lA4
E:gﬁh Define motor: | On jor ] | Jomt_ fack Ground Trans Type: Transloint Data Summan... |
| Propeity: | Displacement =] [Trensletienal Motion ]

™ User-defined properties

K 3-15 Motion Jfi#x
(4) £ Properties 259, FREWIINE A Expression, PRI SCAKE, A
"50*sin(TIME) 15 A A7 # 3K 3)) bR 44
(5) GIEE S — A IKShZ W, WA Label &) Wheel Spindle, 1% & Variable 2A mot wheel.,
(6) 7 Connectivity #r25H [ Joint Hi%+$¢ Wheel Spindle RJ,

e xlv 4
Define ml:lijr[an joint j Joint  |'wheel Spindle RJ Type: Revlont Data Summary...
Fiopety: | Displacement | [Rotational Motion -]

Connectivity
Properties

™ User-defined properties
3-16 Joint [ CLEE6)

(7) ¥£ Properties ##25[1] Motion H#iA 0. ¥ N 0, fRIUET Wheel ANaEeE LA HH
).

(8) FEAAIF M H, A Model, #%Ff Add General MDL entity—Output x4 (EL{E
Model-General T H A~ s 457 Output F40 %)

(9) fE#HiK) Add Output XFiGHEH, ¥ Label Jij Wheel center, & Variable 4 o_disp.

(10> i OK %41

(11) £F Output fOHRH, S 45 R4 Displacement, 553 Bodyl Jj Wheel, Body2
73 Ground Body; pt on Bodyl >4 Wheel ) 5.0y Body.l CG (InA—2L, wJ{#H4m5 &0, %
JUM i 5 2 301002), HoAmfR BEERABCE, Wil 3-17 s,

(12) {RAFAEAY,

(13) i Run #&4l @, #EA Run [k .

(14) {& Main Ar2Erp sy “ ORI 7 $248 S, $55E RE A ST 4 FR - (front

susp.xml) 5,
79 |
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| IEEREEYIE D

for ||

: [orsscenert E
[Twio Points | [ RefMakei |Giobal Frame [Bon -]
-W‘neel Pton Body 1: Pt on Body 2
JEE e L [Efoeeaon

I 3-17 Output [

(15) 1r Sim Type | fy 32 H o (R sR g5 Y v 1% #% Static+Transient.

(16) i Check %4, KABIRIMIA. R H M &HA AR E U E L L
ZIRAE DL o

HR: EEVANEOLT, MotionView Y& mBid b (R4S DAE B B S5 B It d R
FEH M, WAT%ESE Tools—Options fiy4, #EA Check Model #£11, %+ Degrees of Freedom
SIkHE.

A7) e R ARG, il Run #&4H .

(18) FEkfi)E, Hili Animate #%H3E N HyperView J5Ab# 5. HyperView ¥ H 3l
gt B g R

(19) #uids Plot 42241, *didi 0 3, 3k HyperGraph Jio AbFE St . HAEE 3-18, 2£fil%
ORI 4L

.r.; Tranzient : Model Step
Model Step

o

REQ!?DUODOODWhuI center- {on Wheel) - DM
— 1 \ ———— REQUTOO000000 wheel_centsr- (on Wheel) - DM
- 130 /-
B A :\:::: e ————
!lm i N v
B s b =1
2 / : \ : /
'En. .....
a0 e /

1 \j(
0s 1 15 2 25 3 as 4 45

Bl RS T x [ NOXI AL IPESC @ 00000 ©

Data . IEE| S]F \chap02\CAD rors_susp i

Subeare: = =] ¥ e faec [ YReuwst Fee [ YCowpenent """I—I'Fam
=] ZHWH

% = =]

Layout: Use cument plot Il [[] W Show legends . "‘I"""lrbl_l ”l"""‘l’bl_l

3-18  fjraii
7£: MotionSolve $&4t T B#Zs (Transient) 7347, A& (Static) 7047, #EFEZE (Quasi-
Static) ZrHTLA S EARZS (Linear) 437 4 Fifi 528,
BRSO
TEBES I, SRIESRRARYE RS0 Bt Y B TI8 3 7 2 Bl 3 0 5 0 o

IL



Rk R GiESHE

WRARGAMEN 0, WHHATIEB)E M. B, B RS SRR s i DA K R 5h 4
R AREC T R 5e At TR SIPIR A o X 2 58 K TR A [R] 1 3 2508 Tk S
PRI« RIS, AR P TR rT T AR . FRIHERII A R % )y, 5%
PRA A SE BRI T PO B DL S IR A5 B A IERR ST . R 3l i S E S
ARG IER IS sh a5 R, HLA R I EHVEA R . 188240 HT I 2 H 12 3R ER AL
MISEN SR, IR A SIS, ek R, Kiga e &SGR,
MANSSHRES WK g 7

WEARRG A HEERT 0, WHEATEN 1225007 8018 0 Wl K g — R 55 53 5k oy -0k
TRt L AREO R AR T AU, RIS 5232 MG R . MotionSolve ¥
DA 4 BB 5 REd e K

(1) #3577 #41l (ODE).

MotionSolve LA bR 73 B AN DAE JEAMia s i FEed ) ODE B, H44t THI
PE (VSTIFF 1 MSTIFF) FlENIMEKfidds (ABAM),

(2) $8k5 3 R (Index-3).

febr 3 IREITE A —RBOTFE (DAE) BEHARACY K ##% . MotionSolve 1]
DASPK #orgskfgfats 3 B MINIEs) e, fEsRftfErh, 207 iE Ao b LA i
KNI EORAR IRA 3 2, DRI SRAFR FE PR, L T S8 TOURT ke 0 4 A A — e e

(3) #8552 R (Index-2).

FEbs 2 T7 R R T — B AR E 1 i o — B FE A 45 SR R 45 . MotionSolve {i
DASPK Forgskfffats 2 XN s i RE. ek R, 207 iR I LA AL RS A
DRI R 2, ARG R, AFSRAEE AR HRAR 3 T2 .

(4) $8b5r 1 R (Index-1).

Bhr 1 T REJTEAE 0 dahs 2 TREERY e, 4t T —Rhu ke i —AREo fE 4l
GRIRfRAE . “RE” SRR RER AR IS R B T AR MR FEL, I T NI L W, At
AT T48bR 2 TR, fabs 1 R VES ARG E T vy, FSR AR RE 1% . MotionSolve i
FH DASPK #7388 kg fabs 1 B WHLAIEs) L.

2. Bath

AT T F R AR E- AL E . PR REAZ G 715 1P RS .
MotionSolve $&1t T PR 73BT HI%

(D) e REhReJ % (MKEAM),

FRE By 2 1) R AR, DB AT BB . BERPRE RIS — MR T RS, R RSehE
& (3RS AR REFAE.

D JASEUERR S, WIRS e, R IR 5 KB ae, 45 1853 [RR RS i e A B
KNG Z] e T RGRIRT I, B3R R AR I ZI R SN Re =2 I Z) .

2) Wb, KPR R RCE N, P AEE . R EEB R .

3) IR 1 ~2) M ANEEEMIEA, WRREN B RS ae R B AR KB e, MR A
TR T PHTAE . AR, TR as I B HURR P, SERR SR AR RE AN QWA o A1 75 22
T FIREARE 2L T RSN .

ml
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® i KENfEiRZE (Max K.E. Tol.): FRPIIIEACH 5 KB e oA 5

® I K1k Z (Max Delta q Tol.): FEPHIRIEACH AR bR ) d R i AL 1

® 5 KM (Max Iterations):  FR3R AR 1- AT T A S R IKEL

MKEAM 75754 BA At #4

o LA E AL B

® G TV B BRI B R G

(2) JIA¥4#5 )71 (Force Imbalance Method, FIM).

TIAPTTERE 3 7 b P B FE NI BE I B A %, LIRS — AN Rt RS0
B GLrp ™ SCABBR R RO R AR A&, AR5 18 H] Newton-Raphson 50353 4P B

5 MKEAM ZMBL, FIM J7n] DU T3 $dee FIAEE A B . H&, FIM 5
TELE A B L 2 e PO A7 B e PR 15 DL B R A AN IE S I = E R G i, S IR
i1 MKEAM F1 FIM J57 2 TLAMT . MotionSolve #2447 3 Fft FIM J572:

® FIM E & JRUGIH JIA AT 71, AT A 1Y MotionSolve %4,

® FIM_S & —FMEIERIIAYTT %, SRR Force_Contact 2 #1FIfJT4H MotionSolve X} %

® FIM D J&— ML T AR MUMERR ST, AR —Fhs RERS IR R . B Tl

A Param Static $§€ 124, FIM D i&{fiH] Param Transient "} iE X S EKE
DAE [ B . W R E —Moe 2 u S %€, FIM_D ¥ B33 FIM_S.

3. RSO

RS S, SR RAZNRIZY), A EAEMEEMN .. EHEE N, W
BOMTIELL E I TIN — RIVERS TS . T EE B AR B Ay s R BN I R G -4 —
RYNERT B0 SN, HEERS T IER A H .

IFTIFURIT, AR R EOA B AR UG 5, N AN T SRR A A
RGN INAY 505, BT IS EhZ R L o X — AL BN N — IR T
R o SRR AR FH P 4508 PSR AR, KR BB K nT fig 3 SOl SR AL

4. S

MotionSolve Z&P: 4 M4 iDL Dhfig:

(1) TR E R34

MotionSolve £kt 40 A il 76 LU F A7 B AT AR G AL T o1 B R GURH IR 5 1R B

LI RitE I VA W

LI Rty i I VAW

® LA HTA AL E .

FEOEAE T 1000 R Gk 1 LA RS AR, 1E WSS H TR 8 R 1 s .

(2) HT#ERRgE .

WIS TR — AR RS, @ LRGN, AR5 H MotionSolve T3k
13 R G PR (AR

x=Ax+Bu
{ (3-1)

y=Cx+Du

IL



EEE
NIERFERSHE
Rk N4l 1 Control PlantInput 11 Control PlantOutput 431]5€ Y. N Param Linear
A A BT, PRI R AR
® MATLAB #5:Uf) A By C. DAEFE, 75 AL a, * by *.c Mi*.d A A rseffh.
® RAFHIERIMLMERFA S AN.mdl #(1 Simulink BA LA L30T MotionView
B S )9 e 2 AR
® FFE{E S A *.eig U
® BEANMRHE [ X N —ANmrf SCfF. %30S MotionView AU A LA (maf) —jid
H TR RSP A

32 AEREHEEABHIMEERSHE

AT LR S LU 4 AT T N 2

® OV G & A a T B b

® AL I H3D 4% X B A

® {ifi ff] MotionSolve 4T HAYIZ 524707

® {ii [f] HyperView & KR4 R .

Zr 2] Wl T ORI P 319 FToR. B 3-20 SWoR TR EAIEE A DUA L . 2R 3-4 Bl
TR R A 0 A RAR KR o

W Ground Body W

(—1=rdmE)y |8

I

ollower

I

oupler

r o)
X
Kl 3-19 RFE &M Bl 320  VRZE G A4 o DU R AL ) ]
F 3-4 (RE P TERL SRR

Label Variable X Y Z
A pa 921 580 1124
B pb 918 580 1114
C p_c 915 580 1104
D p_d 896 580 1106
E pe 878 580 1108
F p f 878 580 1118
G p_g 830 580 1080
H p_h 790 580 1088
1 pi 825 580 1109

;&I



MotionView & MotionSolve
| WSEEEEE L
e TTUERT, i chap03 H3% R motion curve.csv. Point Import.tcl, point data.csv.
trunk.hm FlI trunklid.hm SO AR SO
STEP

01 RelfEIREE

(1) J23)) MotionView.

(2) Aii Model-Reference T E A~ Point 241 & .

(3) 7E#H#) Add Point or PointPair *J1HHEH [ Label SCAHE 4 N Point A, 7E
Variable SCAHEHTHIA p_A, F&5E i8N Single.

Label FIR#F B P HERIAR R4S, Variable $42{1L45 MoitionSolve LR A AN )%}
%, ™MK, 7E AddPoint or PointPair X iHHEH A] LLH I ERIAI A FK. PointPair H KA LLE
PRAADR ZR T X-Z V- 11 A0 FR TR PR A X FR A

(4) i OK 4, i Point [HIHRK .

(5) i\ Point A fFIAAFRE X\ Y FI Z.

(6) BHLE, (3) ~ (5), fES B~1, ¥, 7t Add Point or PointPair X5 HE 771
BB i) Label F1 Variable, ¥t Apply %410 L— X G2 AL i, Data Summary Xf
TEHERE B 7R P OV LT A, RIS AR 2o i HE p n] DB U LA i R AR BR A

(7) RS AE I Point Import.tel JIAGI . AP RUTR .

1) Ji3l MotionView

2) {F View 3N i%3$¢ Command Window 74,

3) fEfA O IX A % £ File—Load File #74.

4) IEFEIFFT I TAEM A2 R Y Point_Import.tel.

5) LEBHTT Source file X 1EAEHEFE point_data.csv.

AL T 42 i T ASCKS A e 4 Lt AP, Gl 3-21 o

z
o
i—ﬁ-—x »
K 3-21  ERIEAL bR B4

STEP

02 RefESRELYS

ARG EIT RN 4 ANRIEEFIES MK ground. input, coupler i follower.
FEER NG LR, MotionView ¥ A )8 ground, AL KA anf A% input. coupler Al

IL



NIERFERSHE
follower.
(1) #ii Model-Reference T 24~ [ Body 1%411%, #fH Add Body or BodyPair il
(2) 7¥ Label SCASHE 145 A\ Input link, 1§ JHERIAM Variable 44 F%.
(3) Hiili OK $#8l, HEA Body Hifi.
(4) Huifi Properties #7458, FIAJLATREYE, Wil 3-22 s,

[0 x|
Properties I Def Ll Data Summary... |
CH Coordinates Inertia properties:
Inertia Coordsys I | 1000 I | 0
_BodyCoordsys e | 1000 Lz | 0
Initial Conditions
Mass: | 1 I | 1000 lyz | 0

322 Body [fifRk CL¥4)

(5) ¥i% CM Coordinates Hr%%, £ Use center of mass coordinate system %M., 7t
Origin #Z4ll T Hii Point #%4H, M Point F 4Kk 5 (LT HERL I, KW Point &b T30

(6) F-IRHTT Point #2241, fE#H Y Select a Point X5 HE % FE Point G. B{E 7E KX
s A e E R I G, BISAR, RITTiL+E Point G I ERIAJT ] orient two axes.

b S R PR A T R AT AN H ) At SE AR R v, an LA BREE . AR R
(Ground Body) 54> RiAkFrJ5 &5 (Global Origin) I, AJ LLEA KX 4 R AR R AT S o

(7)) EHEATE (1) ~ (6), BIERIFEF Follower #1 Coupler. 43745 & i M BT & N

-Mass=1
-Ixx=lyy=Izz=1000, Ixy=Ixz=lyz=0

(8) pil¥gsE B A1 D 4 NITEAT Follower 1 Coupler [J5iCr o

STEP
03 WyinkibNfA

MotionView "D A 3 2% BEEUEE (Implicit). FEAPIE (Primitive) FIAMNHE
JE (external),
® Implicit $56]# Point. Body. Joint ZEXI % £F MotionView H 2Bt KIbR. e HAE
AR AR B P AR IER S, AEIs AT 0 B RE ) i AN R
® Primitive fR[AFE. A BRAASFIEAREIE, fisdT i sl RS ER
® External 57T A K| JE. MotionView [] Import CAD or FE SHLAEME NS CAD &
A RG34 MotionView 1] LLRZI1).h3d #% X 50F. RIS, F P PRE.g S0
ADAMS [].shl SCA:LL K wavefront [F].obj U H 24 A\ £l MotionView H o
(D AT R EE (mplicit).
1) 7F Model 3¢ ¥ % £ ImplicitGraphics 74>, . Implicit Graphics Settings X i A[E,
i 3-23 it
2) WS FTA Visible 5EHE .

i'



MotionView & MotionSolve

| IEEREEYIE D

{J Implicit Geaphics Settings =)
Items Visible | Zoom | Size | Colors | |
Jmphicit F T 1m0 =
Poinis F o hoo =
Bodies 173 r hoo =W
Markers 17 r 100 =_JWE
£ Joits ¥ r [ ImE
[] Advanced Joints 172 | 9]
Couplers ~ | |
Bushings 1 r w0 SHEE
[5] Spiing Dampers F I o 38
Beams F I o s
PolyBeams 172 r w0 =N
[ Forces 12 r w0 S{HH
[ Motions 1= | |
DefomableCurves ~ | |
DeformableSufaces 12 | ]
;]
__Coe |

K 3-23 Implicit Graphics Settings %} i HE

3) Hifi Close %4, <M] Implicit Graphics Settings X 1 HE

FaxCETE R (BB Wom sl BE5) A2 DRAFAE 4 AT ALY SO . MotionView 7t LA
LR B AT BRI B

® (LA R A ASBT I SAY

® ) MHaih.

® LA AN .mdl Bi.mvw B BPH

(2) R 7 HUF S VURHLAY, T AR A s A K TE o

(3) #iili Model-Reference T A1) Graphic #411&, ##H Add Graphic orGraphicPair
XFEATE o

(4) fREKTEAFR (Label) AR 4, (Variable), w]LAEHERINAAFR.

(5) 7& Type Rz ik Cylinder Jf ¥ OK 44, HEA Graphic M.

(6) 7E Connectivity #r25H X5 Body 144, 7F SelectaBody %13 H1i%£% Follower, JfH.
i OK #24l. Ui, Frdt K2 Follower AHKHK.

(7) i Origin R (1) Point 358, 55 BUFE ) S A

(8) 1E# Point A

(9) i Direction K1) Point 4 .

(10) %E# Point C.

(11) 7£ Propertie Fr%5 1] Radius 1 SCAHKEFHIN 2.

(12) HEPE (2) ~ (D), WK 3-5, 44 N Bodies Bl KE

#3-5 EWmEH

Graphic type Body Origin Direction Radius
Cylinder Coupler Point C Point E 2
Cylinder Input Link Point F Point E 2
Cylinder Input Link Point E Point G 2
Cylinder Input Link Point G Point H 2
Cylinder Input Link Point H Point I 2

IL



Rt RO SR

STEP
04 WyinkefA

MotionView HJifii} HyperMesh ¥ CATIA. IGES. STL. VDAFS. Pro/E } UG ZE#%a
(RS . MotionView TR 1) SCAE LUAR BCE INIE FLI BB o AP AT X i 46 D) Rt —
/™ HyperMesh #% 2V 5 2R 55 SCPF5 ik H3D dg ST, [RS8 locator points Dfig
Ve 45 D 1) H3D B 5 {7 2] MotionView FEA

locator points: & H3D FESCAARFR R L) 3 AN Ai. H3D KE XS MotionView
BERSCAFULECINY, 31X 3 AL i MotionView BB 3 AN finf Y, SEILAZNER . HBIE
A1 E 30845 . %) T HyperMesh SC, AT LUE A5 i g 5 A LART R AR

(1) {E Tools 3 Erfi%k % Import CAD or FE, 3t} Import CAD or FE XJiFHE .

(2) ¥ Import CAD or Finite Element Model Only 37 .

(3) 7f Input File #:11%4$¢ HyperMesh.

(4) Hidi Input File A7) “SCAHN 7 #2412, EFF trunklid-hm /E 4 FA S

(5) Hiy OutputFile A MK “SCHRIN” #HE, FREHM K H3D k&3040
trunklid.h3d.

(6) i Locator Points H I “+”, JEFF &AL siik I,

(7) % Node Ids Hik4z4, 43N 1. 2 F1 3, f8% HyperMesh 3£ 1) Nodel .

NOdCZ %D NOde3 5 ﬁu g] 3-24 F)T'/‘]—;Ao - |Locator Paints (Must be in source reference frame).
(8) Hili OK #24H, FFanBitiit ik, o s I%
(9) Import CAD or FE F2¥ ¥4t 5 61217 Hyper € Comtnses o[

Mesh, FFf HyperMesh ¥ SO H3D S04, © Nodelds  yowes[— 3

(100 i OK #%Hl, HMai)m, Ribnki

hfE B “Import was a Success!”.
(1) BB (1) ~ (10) # trunk.hm #43: % trunk.h3d.

STEP

05 EPNGEDR&E:

3-24 LI ARE

(1) A Model-Reference T EA~ 1] Point $#4H0Q, AR 3-6 6% 3 AL A

*3-6 LIRS

Point Name X Y zZ
Node 1 365 497 766
Node 2 362 -436 773
Node 3 749 10 1144

(2) FERERI YA Bty Graphics SCAFYE R g trunklid.
(3) ¥ Connectivity FrZEH Xl Body %41, 1F Select a Body 413 ik $¢ Follower

JEHs OK 444l
87|



MotionView & MotionSolve

| ISR

(4) #EN Location #%8, {EiZFRZEH e H3D B SCAFIALE . 7 H) 5 Eufl
ROk, ¥ H3D BEAY R A7 A UE AL B MotionView A5 R AH I [ JLARN 5 b, dE4T

trunklid.h3d YA B 3%,

(5) B3 )5y il Auto Position and Orient.
(6) HRYEK 3-25 VLA EANT K.

[ x| A
= T Method: [Auto Position and Orient -
V'— Point1 | Node 1 Origin: Orientation: Scale:
e | 365.000 | 362.000 | 1.0000
Point2 |Node 2
| 497.000 | -436.000 | 1.0000
Orient... | Point 3 | Node 3 z| 766.000 | 773,000 | 1.0000

K 3-25 QLA lLAC

(7) Hh fit &, A5 5 & 50 5 2 15 IE A 26 21 Motion View 1.,
(8) ZFflith, FEBIRIN YIRS HILESE g_trunk, W Body A Ground Body, AANFT %

s

{¥: 1 HyperView s EALBEE 1rh, fiiH] Add Object T H AR AT LLZS N H3D EJE.

STEP
S

Ji

.

H

ARG AR TR i 4 AN BRI e, Bl o mf Tl A. Co EfF |,

AT TR AR R Y Hlo
(1) #iili Model-Constraint T 244 1) Joint 3240 &, 7 Add Joint or JointPair X} iFAE .
(2) £ Label SUAHEH %5 A\ Ground-Follower, i[RI R4,
(3) 7£ Type Hjie#% Revolute Joint.
(4) i OK 28l #EA Joint [t
(5) 7t Connectivity 5% Hii Bodyl #%4H, I Bodyl $24H 8k W (2 HEALH o
(6) 1EETE X H4 AT BUbR A 8 W ok S AR AR FR & B F5 B 2 W7k Ground Body, FEJHUE bR /e
IEI) Bodies [fific () Ground Body CL#¢i%fF Bodyl, MRk ta/iHERZ)E] Body2 #%
,  Body2 4bFHEIRES .

(7) H.if Body2 #%4l, 3 Select a Body X TiFAE.

(8) FEARLHUB Ao X $ %t £ Bodies S .

(9) {EA M) X 3% £ Follower.

(10) #ii; OK %411, #&[A] Connectivity 525,

(11) 7£ Origin N ¥.il; Point #HI P IK, i Select a Point XJ 1 HE

(12) 1&F¢ Point A 7E 4 4% EI) S5, By OK 444 .

(13) f& Alignment Axis N¥8EIEREIM 7M. $di Point 2l F = MFF5 HIEFE

Vector,

(14) 3%+% Global Y 15 A ik @l 7 1 .
(15) | (1) ~ (14), HPEE 3-7 QIS IR .

IL



Rt RO SR
237 MAFHMRIEXAREISH

Revolute Joint Label Body1 Body2 Point Vector
Follower-Coupler Follower Coupler C Global Y
Coupler-Input Coupler Input Link E Global Y
Input-Ground Input Link Ground F Global Y

STEP

07 Eipikapee)

WU SRS 2R ] i Linear. Expression 8% Curve —Ff77z0 Mo AR FH— 2% Hh

S AUSLINAL LY

(1) 471 Model-Reference T H A% ) Curves 1441 #4¢, #fH Add Curves X5 HE

(2) Jpprtrmheds e 2 F8 (Label) FIAEH 4 (Variable), B EHEAEHBIME.

(3) Hiifi OK #¢4l, #EA Curves [HIHR.

(4) 1EFf 2D Cartesian fll x, KRGl “ SO0 $24ES , #H Select a file XA HE,
(5) P LA T2 R ) motion_curve.csv.

(6) TREERIAME, HI Type: Unknown, Request: Block 1, Component: Column 1.
(7) by Bukdisl, FERZ|IER motion curve.csv SCAF ELHIE R

(8) fg52 y ##i & Type: Unknown, Request: Block 1, Component: Column 2,
(9) #ii Show Curve #n] AT 2k, & 3-26 R,

.
Q Preview Window B

Curve 0

1
087
067
041

E 024
<< 0
> 021
044
06
061
-1

0 05 1 15 2 25 3 35 4 45 5
X Axis

3-26 gk

(10) 45tk Model-Constraint - E.#~ 5111 Motions $%#4H Tv, 7 H) Add Motion or MotionPair

K HE o

(1D JHIREhTRE 4Pk (Label) FIAFE 44 (Variable),
(12) #uil; OK ¥, 33\ Motion THIAR
VE . XRRE 2ok R e WA IE Bl o< & 7 vk n] kR e HoA 249 R (4 Force .

Spring. Damper. Bushing Z5) )&k

(13) £ Connectivity #5325 §1if; Joint $Z2£HPIK, #H Select a Joint X 1FAE .

_JEJ



MotionView & MotionSolve
| WSEEEEE L
(14) PAARIR k44 4 Input-Ground (1) e fl .
(15) 4f Properties hp25Hh Fhs Linear A N =575, E# Curve,
(16) Hifi Curve %4 PHIR, #f i Select a Curve X IfE,
(17) MABETRSARS v 16 ¢ LA 2 1) it £ 9 iy OK 444

STEP
-

RS R A LU 3 Ry

® {ii[f] Body. Point Fll Marker SR\ 145 HhrH o

® [} Force. Bushing 1 Springle-damper X% 45 i .

® O T FIRXT G tH I H (1805 30k s AT 45 At

TEASG BB G PR R AT A A A, AT ek U642 Input Link 5l G A
XA JR AR AR R IR RS S

(1) A Model-General T H.A 1] Outputs 4241804, 58 H Add Output X iEHE,

(2) MF IR e e AFR (Label) FIARE 4 (Variable), ] fif FHERIAE.

(3) Huili OK %4, #EX Output [HAR .

(4) BIEEPYIAR FP sZ R B far i Displacement.

1) Body 1 1 Body 2 435lli%#¢ Input Link F! Ground Body .

2) Pton Bodyl F1 Pt on Body2 43-5l|#%#% Point I f1 Global Origin.

3) WM RIEIIALES  (— R 5 — s %) o

(5) QIS —AM4ith: Input Link Ji0 G 7E2 RARKR 3R X 5 I A RS it

) A T HAH ) Outputs $241 %

2) {FHEAR AL RS

3) Hiidi OK #4411

4) ¥ Properties br%5H % $¢ Expressions, U1K 3-27 7.

e
Properties IExumims j
F2: | 0 F&: | 0
Fz | 0 F7| ]
F4: | 0 Fg | ]

3-27 Output JHHR

5) il F2 SCAKE, BRBOE fx dd], Ll fx $%E, 9 Expression Building ()%
HE, 4Nl 3-28 fis.

6) {t Motion Fr45H Hiiti DX %41

7) ¥ekrE T DX BN S N

8) 1T Properties #r25H, FIITFHAYM Bodies/Ground Body/cm,

9) %EFf idstring, WP 3-29 FroR.

IL



Rt RO SR

"@ Expression Buider 0 - 2 )
Episesi :J-'@ Bodies
oK
ol [ - @ Ground Body
LI — T latel
— %% state
—#id
# num
For || ey || undo | I Evaluated -T idslring
- A point_mass
Puoperiss | Moion | Force | Genera | — # auto_color_index
| Add | I VX draw_graphic
[ Fiter entiies within vakd scope %% use_in_fit
58 Model ] —# sl’_\ade_rnnde
(20 FilsNameD st — # wire_mode
E—%Op{u’[}aa — # mass
] Points L
8- (3 Bodies HQeg
[ Markel.s % usecm
B (B Veclors L { oriai
& (5 Data Sets L o bl_o(flgm
8- (3 Curves 5] Il /4 uselpr
- (B Dutputs | 21, em
78|39 R ol F PSD Fil T label
* ange. . an In o Teq e Vx state
45|86 x|y | cos | ep| ¥nx| FFTI FRA Fit... ) de
12 |al®| (|1 |wn]oa] ¢ | FFrro | FRFO |Functions. il #id
10 V|2 | | sea| ) | window. | Hiber '¥' rum

K 3-28 Expression Building XJ i HE
10) #ii; Add #%4.
1D W™—MES ) ParE s — P RIEA,
12) ¥ Properties br25H, 1 P4 Bodies/Input link/Marker CM .,

13) #E#¥¢ idstring.

14) #uhi Add #4¢40 .
(6) g I IRIEE FoREXH 2.

'DX({B_Ground.cm.idstring},{b_0.cm.idstring})'

(7> i OK 4.

Kl3-29  FEHE

e BFRIAA AR 4 b_0 UK input link. QIRAEGIE input link IFH§E T AR 1942
WA, A BAT IR E AR 2 R B b 0. i RIAAEREERS 2

], AZAT SR AN REA AR BE 2k LUK

Sy 2 Sy

=TI

15 ) MotionView 2 &7~ 3-30

PR IIRE MG R o 2T 5 S 1~ B [F) — 28, A5 B

Properties

m—

IEleessicrns ~|

Fz [ EverEvaliating F | 0
F3 | 0 F7| 0
F4 | 0 Fg| 0

3-30  HREEER

(8) WIFARGATRIAIEER, WA HEN Tools 3 Hi%kF¢ Check Model 4> .
RS e AT IS AF Message Log A1 HY . WA AR B i BE, WA 3E$% Tools—

_24



MotionView & MotionSolve

- W EEECESE

Options 774, #EA Check Model #£T, £ Degrees of Freedom 5 1EHE
STEP

WLl (55 F MotionSolve K iz & EY

MotionSolve W LAEAT ZAK RGN 15 HEE 1% B3 KB 15500 e T
MotionView 7, MotionSolve [{J4i A\ SCAESE 1 MotionView Gl @ 1) XML #4230, A D ¥Ai
H MotionSolve JEATVAA )5 # F6 m5 HT EHUAA RIS 3012 73T

(D i THEASH ) Run 2416,

(2) f£ Run B, i Check F41R AR 2 S AFAE AT iR

(3) #f Main $p%5H, % E Sim Type 4 Transient.

(4) 4F Save as SCAHEHF5 2 SRR g G i SCF A trunk fourbar.xml,

(5) % Export MDL snapshot & iEAE .

(6) %+ Simulation Parameters Hr%%, f8 517 HZ 1L [R] End Time 24 5, Print interval 24
0.01. 7EERINTGHL T MotionView ] second 4 B 547 . H P ml LAt Forms [HiARENE
A

e RAEg) 2 B e R T4 RIBg  (print interval), 50 J) %) 545 RAOBU T
R, PO A S SR FUD K L ITRCET 2D, AR B s S PR A (B 5 AT
it

(7) 7t Main Fx2H Hif; Run $A SRR

STEP

il ER—NEREEHENBIER %

(1) RFELEWS, Animate F1 Plot #4080 80E, WK 3-31 ik

% Save and run curent model ¥ Use Run Panel Command Yaluss Only W Export MDL snapshot
Simiclion Paranelets ¢~ Run MotionSolve fie Analysis: |None +|  Check |
Transient . -

Save ax @IF:I&@DSK{M‘R_&IM rnl Sim tppe:| Transient -
Output File Types -
e Scapt | MotionS olve Arimate

Log: Dvenwrite Plat
B 3-31 Run [fik

(2) Hiidi Animate ¥4, NS “AE 1T (HyperView), JHzhn#kshmish .

(3) #l T HAL ) Start/Pause Animation %41 @, &z .

(4) FRkHds Start/Pause Animation 240 @, 155 1EFE I

(5) ki Plot #58H, AR R — Ui h &N =N 1 (HyperGraph), 3 H 8l in#ididi

4k
(6) BEE X HBHE 4 Time. #3-8 WMLHIEERSH
(7) *Eﬁ% 3-8 iﬁ% Y imﬁﬁ ° Y Type Marker Displacement
(8) $fﬁ Apply Tﬁéﬁﬂy Point I [f]‘]’fﬁﬁz Y Request Displacement(on input link)
ek Bor7Ew 1 3 0, WK 3-32 fios. Y Component DM

IL



EXEES
RItERGER SR

Transient : Time = 1.000000
Frame 41

vL_x

o REQ/70000000 Output 0- {on Input link) - DM
e e e e e e e e et
i= g E====
T — — —— —— — N —(— — — — — —

YL'X [ Rmmmmln.(mmlm-w} I T L 1 1 -
! 05 1 15 2 25 3 35 HEY]

Time

3-32 fiEEHR

3.3 WHEILRNHEESHE

ATRBIHE S LU A

® i N\ HM #% e C 4 2] MotionView

® & XA,

® ¥ | MotionSolve #4734

® 1 [T] HyperView A& {j EL45 1,

AT AL — M R e i R . AExpUb s, OB T R g o
WA BN FN R Q& 3-33 Fs.

Slider

Kl 3-33  #ishige bR
252 ITURRT, S chap03 H & ¥ for_contact tutorial.hm SCAFEZ] TAE SO,

STEP

bl N HM %3

(1) #HrE— MotionView 21 .
(2) M File T #73¢ Hri% £ Import—Geometry fiy4, it Import CAD or FE X 1EHE.
(3) ¥ Import Options 1% & >4 Import CAD or Finite Element Model With Mass and Inertias.

_ng



MotionView & MotionSolve
| WSEEEEE L

(4) F Input File $7UP)H#pk HyperMesh, S G “SCR” #HE, EHIF4]
TP TAE -3 R ) for _contact_tutorial.hm A7

(5) 487 Output Graphic File #| T {E 1%,

(6) & 3-34 fili7, J&JTF Meshing Options for Surface Data, %&£+ Allow HyperMesh to
specify mesh options BLi%%4, Jfi%H Launch HyperMesh to create MDL points & iEHE . %%
T ] % HyperMesh, Jf-£t HyperMesh St FH 45 &€ 11 524 MDL JL{ K.

rulrrmnCADNFE ﬁ.

- Import Options
 Import CAD o Firite Element Model With Mass and Inertias
" Impost CAD o Firite Element Model Orily
I Do not import into cusrenty active window [save to cutput fle anky]
| I Cieate ane graphic per CAD component
— Irput / Dutput Flenames

IoputFle:  [Hypetesh | [ZIF:/chapli3/lor_contact tutcsialben
Output Graphic File: | SIFrchapnator_contact taoialh3d
+] MOL Oplions
| Meshing Options for Suface Data
& Alow HyperMesh to specily mesh oplions
F HyperMesh to crests MOL pos

€ Itenaciive mesh flaunches HMHIN’!]“““
_+| Locator Points [Must be in source refesence frame]

ok | Aok | concel

& 3-34  Import CAD or FE X} iHHE

(7) iy OK #H, TR, SR 5 3) HyperMesh, JfF8lmn# for_contact
tutorial.hm # 7Y,

(8) i HyperMesh, iR X BRI IX 1) Mask #5245 . HyperMesh H (1) sl LA AR
R 3-35 s

[ LA MG DT e—  ceeeee— e —__ mm——C__*_]

Rle Edit Verw Collectors Geometry Mesh Cormectors Materiaht Fropertes BCe Setup Tools Morphing Post X¥Plots Preferences  Applcatiors  Help
@ % S R QLT g I AAE B O
= A

uw'ﬂo*. um.l|

Enites |
= g Componeris
1§ Cormmcton:
EI
SHig 0 Riga
“Hig Springs Gaps

HEHHHBHEHBHBHBBEEERBBBRERBRR R

Bii®:*9pinaan
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merblh @8 T
S @By G P-e-S-@
nodes | 14) )

vericel ' [ [EMaser

3-35 HyperMesh H KIS LAY
(9) Hiidi Elements U1 2D, 3D 730 RALR “=7, Bag BB X 1B Foc.
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NERERIESHE
BEI, B XA R S 1 . IR 5 F 2 I, T MotionView  EEHBR 5 XL
AP RAIE LT
(10) %4 (Shift) B, Hazh Fbs A HEAEL TG 5 A
(11) ¥ Mask #3255 Elements SC/F32 R 2D, 3D F3CfF-ARR “+7, BoRETEX T
HHIC. A, MotionView FEAH N T HoWg o244 HyperMesh F571

(12) H.ili proceed #4411, o T —— =
(13) {E3H ) Import FE Xf ifAE b BRA B, iy Y ’
OK 4%l BEHy 5 A N I FE R0 UEAE, FRdy “Hfie” %4,
FER A H EE H, il 3-36 Fios. a |
(14) #E X MotionView Ft[fil, Motion View T I shH K45 .
TE 3-37 BT 9336 A
File Edt View SolverMode Model Analysis Tools FlexTools Macros Applications Help
H51 S - EL ST NN R e e SR B A A e § ()PP P R e
i
[ Colar|
(=
’ oW @
S Tt
S0 'm e
&5 Pertagon 0@ @ I
Ay ol 0@ e . b .
g 3:';;".13. A e e
| Bl % COEME B/ FOFF W ALTO® "ooRs SN
L s et ° P el i ORI (1 ER
e 3 = o
Q Masim 03 1 Q
Q sion e
ol : =

K] 3-37 MotionView H KB H AR T

(15) #E X MotionView B, & H A Points. Graphics £ Bodies.

e WHAE Import CAD or FE XJiGHEH ) Meshing Options for Surface Data bt
interactive mesh, W1 LAYE HyperMesh HGH Y [ A% B8 gl . 0T T2 S 4Am I ARk 1,
e R PR R AT ) T 3R AF moRS BE R T L R AT ANS S Ak, AT DU A A%,
DLFEAIC 45 1) H3D & B SCAF R .

TEATRGI, TR R HahiE . FUOEE B At . i R AR R S
R MR EEE (a0 hm BB A € L Material FII Property < 5), A4 )51 H3D
AP A EXEE R ZERERT, A RETFImA LRER.

STEP
—

JETF LRSS S 1) Graphics SCAFJE, 4375 #.ii Master A1 Slave, 7] DL RX AN TE &

il



MotionView & MotionSolve
| EEEEEE G
PR 2 SHZAAR IR T . 2 BT LA SCRINETE, A28 T b Hfb ot 80 JURTRHAE, DA
EfE ) W R e . X HUE: Master Fil Slave 4371 JCHKH)] Circle A1 Pentagon 44 |, Jf#H R
BRI (1) JLART A4 3% o

(1) ¥4 Master, #f X Graphic [HH .

(2) 7F Connectivity ¥r25H Xi; Body %41, 7E# I Select a Body X 1fiAEH ik £
Pentagon, W& 3-38 iR,

(3) 4l OK %4l

[apacter x| 94
Ennacoirnty Graphical souce:  (51[F-/chapia/lor_contacl oial 3 Componert: [ Master” ] Fie Graphic
Locabion
Gt
Pentagun Set Label To Component Mame |Mesh5dmec|ﬁwwvalive -

] 3-38 Graphic [k (G55 3)
(4) FAtth, i+ Slave 5 Circle #ACHE, W1l 3-39 fix.
fosme — x|v|A]

Connecthivil:
Lo e e e §|F;zdsapmdm_mmau_unﬂhad e | ElrEG e
Location
Wisualization
Circle Set Label To Comporsnt Mame | Mesh Scheme: ]Eonsewalive -

K 3-39 Graphic [t CGEE 4)

(5) e YR iR T Bodies SCAF,  1EFE Master F1 Slave, A7 IR IX Py M4

(6) TEAAY W VM T Points SCAESE, nTLUE 2R B Bk S B0 sk, b it
HyperMesh ZEFQIEE LT s T Ese X, X BB SO LA s AR DASE s F T ek

(7)) 1RHER 3-9EUI U A FR . W F U A %5, Plik+E Tools—Check Model fiy
BRI IETREN

#39 JLARER

B B \
S5 e 4 T
X Y V4
301009 32.44715 45.14389 -47.5214 P_Stand_Driver
301010 19.84112 65.46389 -29.5293 P_Driver_Pentagon
301011 -50.2853 62.92389 —-47.4706 P_Slider_Circle
301012 -50.2853 62.92389 -47.4706 P_Stand_Slider
301013 32.4471 45.14389 37.98218 P_Stand_Ground

JUAA] i E iy 44 334 T e DA N ARy 3L
D) ARG, A iR LT G RS PRGESE A LR Rename, 1] 3-40
PR

IL



MK RFERIESHE
2) i Point [HI#R 1) Entity Note Tﬂ%ﬂ@, LE 3 H ) Point or PointPair Info f 45 HE 45

Label, #1pd 3-41 ffi7no

L] Point or PointPair Info [t
l Patent: System Iundd
Labet  [Selected Node - 13401
| | - = - - iable:
Q) Selected Node - 19336 0 Vasiale: [p_sn_13401
-Q P_Slider_Circle 0 s
| () Selected Node - 13400 0 € Pa
| e i Mote [Evahusted) —
|| Q) SelectedNode | 2= | lq o
Elﬁ] Vectors (3) Cut
| g7 GlobalX 0 I Immediately evakuate IDs and numbers alter adt
l‘ Delete - Close
i T — — —
K 3-40 SEML 3-41 Point or PointPair Info X HE

STEP
03 EAIEAE ]

ARG AR YA, 3 3-10 I T 7 EA NI LR BRI SO R

#3-10 YREIEBREEKXR

Type Label Body 1 Body 2 Origin Vector
Fixed F Stand Ground Stand Ground P_Stand Ground -
Revolute R _Stand Driver Stand Driver P_Stand_Driver Global Y
Translational T Stand_Slider Stand Slider P _Stand Slider Global X
Revolute R_Driver_Pentagon Driver Pentagon P_Driver_Pentagon Global Y
Fixed F_Slider_Circle Slider Circle P_Slider_Circle -

(1) A Joint 3240 &8, ZEFAHE Add Joint or JointPair XfifHE T35 Label K
F Stand Ground, ffiHERIAMIAZE 4L, DRI Fixed Joint, ¥ OK #4411,
(2) 1t Joint [AR Xt Bodyl #4411, 75 H ) Select a Body XJ i HE 1+ Stand.
(3) Xidi Body2 #%24Hl, fEgHHIf) Select a Body %1% HEH13%E$% Ground Body .
(4) XUiti Point $%5, 738 H ) Select a Point X} 3 HE % F¢ P_Stand Ground.
(5) HFFEMTTE, $R MR 3-10 GIEER T 4],
STEP

04 Rilk=$eynie

(1) At Motion %41 %, fE5fHi ) Add Motion or MotionPair X i/ HE 1 fifi F BRI 11 42 Fik
HAp g4, i OK #4H .
(2) 7F Motion [I#RH XN Joint $%4H, 75 H A Select a Joint X iHAHEH EFE R_Stand
Driver, #57 Property iy Velocity, WK 3-42 B,
97 |



MotionView & MotionSolve
- INEERCEL
T |

E;Z::v‘, Heli s I On joint j iﬂﬂ_ﬁta’lﬂ_ﬂrw Type: Rewloint Diata Summarny. |
Indtial Conditions Property: [Velocity ] [Rotationai Motien ]

™ Userdefined properties
] 3-42  Motion [t}

(3) kN Properties 5%, {fiH] Linear 75 x0E XIRB k4L, 1 Value SCAHEHHA 1.0,

STEP

05 Rolfesz3LEAES

(D) frs THAH Y Contact 44118, ZE5#H ) Add Contact X 15 AE {5 F BRI 1 44 B
LAz g4, Hidi OK #44H .

(2) f& Contact It XNi; Body I #%4l, 7EFH ) Select a Body X iifiHEH 1k $f
Pentagon, i OK %41l

(3) 7£ Bodyl ] Graphic £ [X % H* Master Graphic.

(4) Graphic BT X H T8 E 2 HHEA 1) JUATRAIE . X BACE £ T B - 1 A4 B ith
[f, 1] AR i 2 R R e 1 LA &5 SRR FE

(5) Xidi Body J #%40, ZE3f ) Select a Body XfifHEF % Circle, #.ii OK %4,

(6) 7 BodyJ T Graphic 1 [X % Slave Graphic, Wi 3-43 Jfi7s.

Era—
;WTI Body | IPefHagm BodyJ IE'lcle

ol Pentagon Graphic ol Crcle Graphic
Graphie |5 Master Graphic Siaphe |5 siave Graphic
I E & [ E %

3-43  Contact [tk (Connectivity Fr%%)

(7) HEN Properties Fr%%, M3k 3-44 B i) ) 238 BB b 2 g
Era— P

MConeiech S et Pisson cantact with Coulom friction off:
Properties W Penalty: 10000000

B B T Riestitution coeff: I 07000
IEoLlr.mb Frickon OF + I™ Use augmented Lagrangian formulation

3-44 Contact [fiti (Properties /7% )

STEP

06 B3 kv

(D A TEFPE Output #cEH ik, e 1) Add Output XJUHHE T8 FHERA K 2 Fk
A4, Hadi OK #l.

(2) wEFEE Rt 2R Foree, Kb Xt % 6 E ) Joint,

(3) Xifi Joint #24, EFH ) Select a Joint XJ1EHEF % FE R_Stand Driver, i OK

IL



NIERFERSHE

24 .

I e ) R_Stand_Driver BIZYWR Jy. 4 Mok — Mgk, H T4
Hi Pentagon 55 Circle 2 [A] ) F2fil 17

(4 A TR R Output $24H 8, {E3fH Y Add Output X & HEH {4 FHER A AR 5
A4, i OK #4.

(5) ePas R 2Ry Expressions.

(6) Hili F2 Kb SCAKE, BEBPRAEOE fx 424,

(7 by fx fedl, ARl

(8) fEIk A GR A 1 SCAME g A LA R ik 1

'CONTACT({con_0.idstring}, 0, 1, 0)'

1L, con_0 4 Pentagon 5 Circle 2 [AJ4Z & W AL f 44

CONTACT R 3BV F: CONTACT(id, jflag, comp, rm)

Hor, id A EA AR RIS jflag HI T 4R Befdoof h ity 1 W4k ek J Py iksdin o iR il
IS comp FonE AU AR, 1L 20 3. 4 RN KA. X oy
WL YRR Z e, 5. 6. 7. 8 ARRIRORER I AE. X . Y Bl Z
oyt mm RN S RITSH IR R, O KRR R.

(9) il OK #4411

STEP

07 [BSEEEd

(1) #%F% File—Save—Model 7%, ALYy for contact tutorial.mdl.

(2) s THAH ) Run #240@, BEA Run [k,

(3) 7t Main A28 ity Save as PXIHP) “SCHRNIES " F8 S, 7€ RARRBIEL 1) 44 %
(for_contact_tutorial.xml) 5 77H 1%

(4) #EA Simulation Parameters 325, F85€ End time & 8.0, ifi BRI\ 145 440 Hi RIS

(5) #HEA Transient #5325, ¥ Integrator type )4k VSTIFF, 43745 5E Integration
tolerance F1 Max stepsize 47 0.0001 F1 0.001.

(6) IR[H] Main F5%%, il Run $%4, SKEFE,

STEP

Wl EEHR

(1) RFELEWS, Animate F1 Plot #2408 0E, WK 3-45 ik

x|~
Main % Save and run curent model ¥ Use Run Panel Command Yalses Only ™ Expoit MDL snapshot
| STOSTTEETEES | g g s P e .

Transient ) .

Dutpud File Types Save as: =] [F-/chapl3/for_contact_tutorisl sml Sim typer| Transient __|,
Scrpt: | MotionSolve Animate
Log Dvenite Plat

€] 3-45 Run MR

i'



MotionView & MotionSolve
| WSEEEEE L
(2) Hiil; Animate #%41, BN ANE I (HyperView), JF H 3 inakshm 4 H
(3) B T H A1) Start/Pause Animation %241 @, &Iz
(4) HYxE Start/Pause Animation 3Z41@, =1E3%).
(5) Huihi Plot $24, SERPEAE R — Do NS = AN 1 (HyperGraph), Jf F8n#
(6) Al 3-46 o (1) N 2546 e e B 20 R I 7 itk

Data e ﬁﬂﬁw‘qﬂnw_mmmw

| ook

Subome = ERA Foec [ YRewst  Rhec|  YCoponwr  Ae| o
T = Time -| [B [ Olutput 0- |

e [ T —

C = |spstem z =
Layout: |Use cument plot =) [ P Showlegends =l A | hoe | Fp |- M| Neee | Fe |-

Kl 3-46 LUy et
(7) R B 3-47 o ity i 2 o g h 2k

Data fle: ﬁﬂﬁ\eﬁdﬂ\lu_wﬂd_{umialm Apply
Subeme = <] ¥ Tope: [ Yheques mﬁvw mﬁ G
» Type: = Time | [Body

AC mE Z System | |
Lapout: |Use cument plot =

[] I Showlegends u]m|ﬂa|] M| Nove | me ||

Bl 3-47  Hefuh )y e
(8) iHEg R 3-48 fis.

Transient : Time = 6.200000
Frame 631

o

REQ/70000001 Output 0- (on Driver) - FM

REG! Oulpit 0- (on Driver) - FM
0,005 1 1 1 . + = ==REQ/T0000002 Qutput 1 - F2

Marker Foru‘

004
0,003
0,002
0.001

]

4
Time

3-48  fiFER

(9) M File FHysgHrpk$% Save—Session 7%, 1R F<ih.
(10) #&F* File—Exit 7%, XS,
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E3IE

NiERGZEESHE

3.4 HEENMBRSHE

AR ) I B R R . RS — R R
W, AW T AR E SRR I — AR B
—iRE Mgz sh. AR nT DU A I ife-edge follower
SO ENER, R DANE TR R s e ik . 7Ly T~
AN, R LA B L R . IR P R AR R
LER, PUOAIRZEOL T, A6 A 2 R 75 24T 2 ik
SRR, A M A s 2 w240 R R DLRE G X — 1
BLRAE . — AN R W 3-49 BRI RS 4
¥o P RTAESNNT S e 2 gy AR R R 2R . o,
ML T BT, T 2T LA 22 R R R, AT
W T AL R

x> AT, &%) chap03 H sk F ¥ CamProfile.
h3d. CamProfile.csv F FollowerProfile.h3d (3 TA/EC K 3-49  FFF- e bEE R 5%
e,

STEP

01 RelfEIREE

cam

T SE RN T AL AR LA A

(1) Frgdt—"> MotionView 231 {EARZR ]S4 14 kg mm. s, No

(2) LEFT R A Model, #%4% Add Reference Entity—Point 7% (845t Point
¥R O, i Add Point or PointPair X} 3G HE

(3) 1¥ Label H'%5’5 PivotPoint.,

(4) BN AFR, FEHd OK 44l .

(5) 7E Point [ ' H1ili Properties #7%%, 177 RiAAFR N X=0.0. ¥=0.0. Z=0.0.

(6) HHZRBI Tk, %R 3-11 R g, dkale A,

311 JLARER

Point X Y zZ
FollowerCM 0.0 65.557 0.0
FollowerPoint 0.0 25.0 0.0
FollowerJoint 0.0 85.0 0.0
CamCM 0.0 -14.1604 0.0

STEP

02 RelfEgIRERY

(1) AEBRS A 258 SO B R FF AN LT ik
101



MotionView & MotionSolve
N S fI5

(2) LERETI SR A i Model, 1% Add Reference Entity—Body #iy4> (455 Body
1251%), 7 H Add Body or BodyPair X} iiAlE .

(3) 1 Label %\ Cam, i OK 4%4H.

(4) FERLTRI SR R 45 5 Model, %% Add Reference Entity—Body #ii4 (&4t Body
12251%), 7 H Add Body or BodyPair X} it .

(5) #f Label H%i A Follower, Jfi; OK %41l

(6) {r Properties [HIARH, 237 P> Body fif € i MBI & 15 B, Wk 3-12
PR o

F3-12 JUAKMER

Body Mass Ixx Iyy lzz Ixy Iyz Izx
Cam 0.174526 60.3623 63.699 123.276 0.0 0.0 0.0
Follower 0.0228149 7.10381 0.219116 7.22026 0.0 0.0 0.0

(7) #£ Cam Body [Hi#H, #F A\ CM Coordinates #7355, % Use center of mass coordinate
system & IEHE .

(8) X i Point %4, ZEFRH K Select a Point X1 HEH L H CamCM, JfHdi OK
24l .

(9) BB Bl ARbR R

(10) ¥ Follower Body [fi##', #EA CM Coordinates #3%5, #EH Use center of mass
coordinate system & EHE

(11) Xili Point #%4, 7E Select a Point X iHHEF1EFE FollowerCM, JfH#if; OK %41,

(12) 2 BN R AL bR RCE

STEP
#1152 2y 5E

TEIX — B G ok mi- i 2 B AMBE R T (R LA 42 . m- R R A R R 1) — R 4
WE, e N B, BRagrEsh, SR REBSES AR R E K
Ii) () e 2 ) UJZ@JH 5 RHZ 4] (>3]

(1) ERRLN SR At Model, %3¢ Add Constraint—Joint (B¢A45tH T BEALH K] Joint
¥ele®), 9 Add Joint or JointPair XEHE

(2) 7 Label H%ji A\ CarmenPivot.

(3) 7t Type Hi%F¢ Revolute Joint, JfHd; OK 424,

(4) 7E Connectivity [HIHRH A Body 1 #%4l, 7E Select a Body X iFHEH ELFE Cam, Jf
ity OK $4H

(5) Xt Body 2 #%4il, 7E Select a Body Xf1fiHEH 1L FE Ground Body, Jf-H.ii OK #2411,

(6) Xil; Origin Abf¥) Point #2441, 7F Select a Point X 45HE 11k +% PivotPoint, JfH#iidi OK
24

(7) ¥ Alignment Axis VJ#ej% Vector, % Vector, £+t Global Z 15 4 ek Bl ek ih sk .
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Rk R GiESHE

(8) fERRIN S A Model, #%£3% Add Constraint—Joint (B4 5 T EALH ) Joint
¥ell«®), 9 Add Joint or JointPair XFEHE .

(9) 7 Label H%i N FollowerJoint,

(10) #f Type Hi% ¢ Translational Joint, JfH.id5 OK %% .

(11) ¥ Connectivity [ X5 Body 1 %41, ¥ Select a Body X ifHEF %+ Follower,
Jipadi OK 441

(12) Wit Body 2 #2411, 7F Select a Body XJ1FHEF 1%+ Ground Body, F#ii OK #%4l.

(13) X7 Origin 4b 1) Point %41, ¥ Select a Point X} 15HEH % $¢ FollowerJoint, JfHiil;
OK #%4 .

(14) ¥ Alignment Axis V)% Vector, G Vector, %£F#f Global Y /£ 4V-8h | 82k .

STEP

04 Rolfcoaniiay

AP RO — PRl il JE 808 - IR, iZbrid s T ORI AR 4 B ith 8 5 0T
LAPIRE KL

(1) AERARIR S 4 5 Model, #%#% Add Reference Entity—Marker (i T HA%H A
ili Marker #4112, 3t} Add Marker or MarkerPair X i AlE .

(2) #f Label H%ii \ CarmMarker, 5.7 OK %4 .

(3) {¥ Marker [H#[ Properties Fr25HXUidi Body, 7 Select a Body X ififE-Hi%k+£¢
Cam, JfHifi OK %4,

(4) Xil; Point #%41l, 7£ Select a Point %] i HEH 1% £¢ PivotPoint, Jf#iidi OK #4¢41 .

(5) FEZ AR RIVERN I E

STEP
IR ER

TETAESCAE RS, 244t T H3D &N CF . AEX— 1, FE0GIXLE H3D
A AT R Body JEAT ORI BbAk, b T BB EI EE S, RN EE .

(1) LERETI SR 45 Model, #£4% Add Reference Entity—Graphic (a5 T H A%
[f) Graphic #2411 ), # 1 Add Graphics or GraphicsPair %f iz

(2) ¥ Label 3% N\ CamProfile, #32EIAMNAR4S,

(3) 7 Type FHi3g k4% File,

(4) Fls SO fedsl, $REI ARSI T CamProfile.h3d SCfF, i OK 4%
#13E N\ Graphic AR .

(5) HE Connectivity %, Xifi Body %41, 7E#fHiH Select a Body X iHAHEH 1L
Cam, JfHii OK 441, MK, %t CamProfile KT F] Cam JL{T4A,

(6) LEFTI YR 45 Model, #£4% Add Reference Entity—Graphic (A5 T HA%H
(] Graphic #4118 ), 3 Add Graphics or GraphicsPair X 45HE .

(7) ¥ Label 3% N\ FollowerProfile, #52ERINKIARH 4,
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MotionView & MotionSolve
| EEEEEE G

(8) {1t Type NHzsgHiL#+¥ File,

(9) Hshy “SCFRIYE” FedlEl, $3) TAESCfT T FollowerProfile h3d SCff, i OK
Y33k N Graphic TR

(10> #EN Connectivity #3255, Xy Body #2411, #E5#HIK) Select a Body *fiifHE A ik %
Follower, J{Hiidi OK #%4. BEHS, ¥ FollowerProfile [&|JE K2 Follower JL{Af 44,

(1) FERERL S b A o Model, i%4% Add Reference Entity—Graphic (EA i 124
H ) Graphic $%41@), 7 Add Graphics or GraphicsPair X} G A[E .

(12) 7£ Label H#i N PivotGraphicOne, #%5ZERiAIAS R4 .

(13) 1£ Type FHuziirhk$% Cylinder, Jf#ili OK %41,

(14) 1 Graphic Ttk [¥] Connectivity #1325 N X Body %41, 73 HIfK] Select a Body X
PEHEF % $¢ Ground Body, J#iidi OK %411,

(15) Xili Origin R Point #%4, 7E3HH 1) Select a Point XJiFHEH % FE PivotPoint, Ff
il OK 2441

(16) Hiik Direction Ab[ & Ski%4l, FikFE Vector,

(17) Bty Vector 3241, FE9HIY Select a Vector #FiEHEE$E Global Z, Ff#.iF OK
24 o

(18) IEA Properties #5325, 4k 3-50 ¥ KIES 2L

e x[vlA

Connectivity

Length - 7.5000 Radiuz 1: 4.0000
Properties I J I
e S e— Fochs > [
Cap: I Cap both ends j
W Material inside

€] 3-50 Graphic MR CGEEE 18)

(19) ZEAERIR A 45 5 Model, #%#¢ Add Reference Entity—Graphic (a5 i T HA%
H ) Graphic %41@), 71 Add Graphics or GraphicsPair X} G A[E .

(20) 7F Label H#%i N PivotGraphicTwo, #:52ZRIAMIAS R4 .

(21) 7 Type Rhizg ik $f Cylinder, JfH.i5 OK $%41l,

(22) 1 Graphic IR [1] Connectivity #3258 F, Xidi Body %411

(23) {E#HY Select a Body XIHHEH LR Cam, Jf-Hi OK #2411,

(24) Xili Point #2241, fEF#AH Select a Point XFifHEF %+ PivotPoint, JfHiid; OK
2 .

(25) Hidi Direction At Fi k%4, JFiE£E Vector,

(26) Hiili Vector %41, {EFHIIY) Select a Vector Xf i #HEH EH¢ Global Z, F+H.ili OK
24 .

(27) HEN Properties #1%5, MRHEE 3-51 e KL SEL

(28) FERIM "k*XTEF‘Eﬁ Model, %#f Add Reference Entity— Graphic 1y (fi L H
FHR ) Graphic 1241 ), 74 Add Graphics or GraphicsPair X {5 HE .
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Rt RO SR

foao x| | A

Connectivil
el [T 76000 Radus 1:] 20000
| s
Visukzation Offset | 38000 Radus 2 [NZ00
Cap: I[Eq)tnlhends v|
W Material inside

€] 3-51 Graphic [t (GE¥& 27)

(29) #f Label H %\ FollowerJointGraphic, %52ERIANIIAEF 4.

(30) {r MhrEsr i+ Box, JfHdfi OK %4

(31) #f Graphic [H#fF] Connectivity #r25 , F852 Type 4 Center.

(32) Xk Body #%41, frEiiH ) Select a Body % iiHEH k4% Ground Body, Jf-#.th OK
24

(33) XWili Point #47, ZE# K] Select a Point X 4HHE 1% ¢ FollowerJoint, Jf#.idi OK
24

(34) X TARFRHIALE, WL Global Z /E43L Z #ll, FFik+E Global X, & X ZX il

(35) Ht Properties [, HAFK 3-13 Fraafiys.

(36) & X HICHRSE EMBI N AN ] 3-52 Frow, o] UG BN E T—AN LR 1) B E B

AHTA] o
£3-13 ERES \
Property Value
Length X 15 .
Length Y 10 18 %
Length Z 10 L‘V
K3-52 shft-rhde i
STEP
06 RclfediaEeq

AR AN ER ek, LA ST s st . ih2k % B CamProfile.csv 3L
At

(1) EAR R A Model, #%#% Add Reference Endity—Curve (&4 T HAF: A
] Curve %), 3 Add Curve XEHE,

(2) 7 Label H#j N\ CarmProfile, FfB5 OK %4,

(3) 1¥ Curve [H# ) Properties br25 1, 4 2D Cartesian 1J]#: % 3D Cartesian.

(4) Ik x Mk .

(5) Fahy SO FHE, B AR SO T ) CamProfile.csv A«

(6) Huifi Open #%4H, %K 3-53 FianiNgs, 5eRuidk x iz E .
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MotionView & MotionSolve

| IEEREEYIE D

[e~0 x| 41A
% Watesion  v| & x |Fe | Fe S][Frchapla/CamProfie.cov View fie
e wite o saverfie =] C g [Fie O v [ Rebooddata | Statindee [ 1
Cuveports | € z |Fe 2 Remest [mek1 o] Erd Indexc st
Onencwve gl Coharm 1 - Iocemen: [ 1

Component: =
™ Userdefined Show Curve... IEwut Curve...

K] 3-53  Curve [fitk GBI 6)

(7) iy ki, e CamProfile.csv K HEHN File £, ik Ashngk, nf b
R IS, JERE TAESCHIE R ) CamProfile.csv UM, Hiili Open $2HNZK
(8) %W 3-54 PRI gy, SERCINZR y S HORE .

ferco x|
Properties -
0 Catesion v © x [Fe -] R gr-zdmpm;namnﬂgm Viewfie
Arbades = = _I
'wiite bo sobver fie | =y |Fie = Type: Unknown - Redoad data | Skast Indexc I 1
Curve poirks =z |Fe "l Request IEInckl - End Indesx: LAST
IpErese = Componsni: IC:IJng - Incremert: [ 1

™ Userdefined Shows Curve... | Export Curve. |
3-54 Curve Tt GBI 8)
(9) iErh z Pk, I CamProfile.csv ¥ BN File £, Wik Az, wf
CAEDET PSS, PR LAE Y2 R CamProfile.csv U4, Hiidi Open #2411 0%
(10> 4218 3-55 Por N %S, seth4e z i 8 .

T
Properties  [mCatesn <] € x[Fe ] e EF T P e o= Viewhe |
AT [wite o sobvesfie =] €y [Fie Bl 1= [Uricren = Reload data | Stat Inderc | 7
[Curve poirts - @ z[m ] Request: IBIndd - Endlndex [ LAST
e ] - — N
I~ Usex-defined Show Curve. IExj:(I Curve - ' !

3-55 Curve [fitR CPEE 10)

WL 3 sk, dhgk 3 AN m Bl 2.
(11> {E Curve [ /e, ¥ ih4:2E%4 i Open Curve 1)#24 Closed Curve.
STEP

07 Rolfefag:: Aol E

(1) ZEREAI R P A Model, 3£+ Add Constraint—Advanced Joint (8§45t T EA%
th#) Advanced Joint #%4H®), i Add Advanced Joint XJiEHE.

(2) £ Label 4\ PTCV, 2B RS .

(3) & FHrs ik PointToCurveloint, Jf#iili OK #4411

(4) 7£ Joint [IH K] Connectivity Fr25 K, Xt Body 1 %4 .

(5) FEFHHIK Select a Body X iHHEH 14 Follower, Jf#iify OK 4%l

(6) Xt Point %4, 7E Select a Point X iFHEH11%+¢ FollowerPoint, 5.1l OK %4

(7) Xiti Curve #¢4l, 1F Select a Curve X iGHELEFE CamProfile, JfHi OK ¢4 .

(8) Xili Ref Marker %41, 7F Select a Marker "1 1£#¢ CamMarker, Jf 5.7 OK %4 .

1E+5 5 Ref Marker }j CamMarker J5, Body2 H#)hn#, Cam. XH, Ref Marker f)1EH]
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EEE
Rt RO SR
WA MR AR 55— MK 5 L X
STEP

08 BNkt

AN UM IRS), SN S AR T I A B

(1) AERRIR SR A 5 Model, i%$#f Add Constraint—Motion 4> (4 o THA%H
i) Motion #4.Tv), 31 Add Motion or MotionPair %} 1EHE .

(2) £ Label H¥ii N\ CamMotion, #ZERINMAES, i OK #%4l.

(3) #f Motion [HI# [ Connectivity 25 XU i Joint #%4, Jf%FE CamPivot, #R)5 i
OK #%41l..

(4) 1 Properties Fr25, & X Motion jN# 535 Expression.

(5) PemRIEXGEHE, FN'T0*TIME', W 3-56 fis.

oo X|v| Ao

% Define by Expression:
Properties IET o | 10°TIME]

3-56 Motion itk (Properties #5%%)

BEE MR U A R Al AR &R Y AR T ) .
(1) ZERR IR YA o FF Forms SC{4FJE,  Hiili Gravity, #EA Form [Hi#R .
(2) WamE W E, WRIEE 3-57 ¢ LFE .

fimomay " | | A

Properties
Gravity
[ component 0nooo
'Y component -981 000000
7 component 00000

3-57 HAWRE

STEP
S

APHe G KR LU S PTCV 2 1E TAE. 8 T-85 BB UFKS A A7~ 91 ) 55 f 35 45
Wit.

(1) BRSOk i A i Model, #%£9% Add General MDL Entity—Output (5§47 o T A%
HHIE) Output 241D, 7 H Add Output X 1FHE

(2) 7F Label 1%y \ PTCV Reaction, #ZBRIANER4, JFiidi OK #24l.

(3) 7F Output [HI#R ) Properties Fr25H, )4k J2AHY Jy Expressions.
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MotionView & MotionSolve
| WSEEECESIE
(4) Hih F2 RIS GmHHAE .
(5) i £, # SRR A iR .
(6) BEHFZEA N PTCV({aj 0.idstring},0,2,0)", #1[&l 3-58 7.

(@ expression Builder 0 s =]

o 1]
_ Go |

Expression:
PTCV({ai_Didsting).0.2,0)

e D I Evakited

[ai_0idsting [Not Evahuated Add |
[¥ Fiter entities within valid scope
8- (0 Joints B
- (2 Graphics
- (2 Curves
-3 Advanced Jonts
2@ pTev

|_!
g

L

KO@@HHH 13- 1N
(LRSS ] R

|

&

o | w
-

t]=|a]~

Freq

IFFT1

FFTO FRFO  |Functions...
Window.

29| (8|8

o |n || e
w
*

358 ik

(7) #iidi OK %41

(8) EHMLE (4) ~ (1), TN F3. F4, F6. F7 AIFS, %M F2 (kiLX, 00k
SABHORIE N 3. 4. 6. T RIS,

7E: PTCV(id, jflag, comp, ref marker)pd %0 H T4 th PTCV 84N ). % RES TS HL
[ X F

id: 8% PTCV Elffi4h 5 .

jflag: 0 IR I-Marker 2 I3/ 05, 1 38R I-Marker 2 [ /)5 .

comp: FKRLIHRIXNMIG5E, 20 3 4 53RN LRI JIAE ref_marker =AM r) 114>
71, 1 FRARIINEE: 6+ 7 8 S HIFRARAR I SIMEAE ref marker — /Nl ¥ i 4E
i, 5 RANARRIHAE.

Ref marker: FRHIH 4 RSH AR R (O KRBT,

11 Brlapraid

(1) %¥¥ File—Save—Model 174, B T{5 4%/ CamMotion.mdl.
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NARFZEESHE
(2) fETHE P Run L4160, FEASKARTHIBL .
(3) £ Simulation Parameters #5725 ~, %/ 3-59 RN e LS4

X| A
H End time: I 628
b
e [ oo
Transient
. Output File Types
K 3-59 Run [tk

(4) 4f Main 325 F, ¥3% Save and run current model.,

(5) Huifi Save as F=[1) “ SO LA, FR 08 RSO 4 FR (CamMotion.xml)
LAk %42

(6) Hili Check %4, HEATHIZYE .

(7) SEMRRG A G, o Run 424, SRARREI,

STEP
Wl itEERELE

(1) J&EhKf#)5, Animation HZHDR AL T-HmIRE, HdiizdZill, JR3h HyperView JfH
Bt SaiR.

(2) Huili “HEUEs” e, BEHEEIAS .

(3) i[9l Run [fiifR, i Plot #%41l, 33 HyperGraph Jf HaiinavT H4 4.

(4) A& 3-60 Pros itk i E, A L.

Data fie: | BYFchaots Carntonon atd S

Subcase: = il e ’ e L Prvicns
X Type: = Time = « 5
* Request E: ll TEE] .,,.,.:-: £ j
xcmmt: I £ .
Leyeut use cumert pit =l [] F showlegends El M| W | P | A tow | B |-

K 3-60 fhekimibiixE CEgR 4
(5) Follower [1] Y [nlizshin & 3-61 Frox.

Part/30103 Follower - Y

1 e, e e

Partr30103 Folower - }

Time

3-61 Follower [{] Y A5z M2k (5% 5)

(6) Huilitd 1 3 BiABFRAIE, HEAN Axes [HIR o
(7) WK 3-62, kARG .
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MotionView & MotionSolve
| ISEEREEL R

W ais [Piney  [Hoscond ] | ye | ScleandTios | cotor | ey |
& tran w [ oo =] A
€ Logastmic Mac [ osad [Tespman ] [ e
C &2 1 [ AvoR  Gide pertie: |
can T weighing [rome =] I Frronge  Precition —

e | copy | Pase | aad |

3-62 R bRiE
(8) BhIeKs X s i — N LA, ARFR AR T I h & Wi ] 3-63 Bk
Part/30103 Follower - Y

30
20

Partf30M03 Follower - % I*

0089714 047943 026914 035686 044857 053829 0628
Time

3-63  Follower [{] Y [AiZ5h s CGEIES)

BRR, HE “Hfilnagss Aift-offs)” M. ERLgATh, REMhERETLLE
WA R i85 . PTCV LIRS o ml SUE A 558 30 th s 2 i AN Re i 25, Rtk an
RS ILEZS, ) PTCV ¥ iR g e EIXPIESL T, B AL 2R
(contact) & XAEAL. SR, FIF— e A IR 1) PTCV SKRAERUX FHLAZ AT A . A
I, NN RD IR,

(9) ] PTCV #Ar RGHAL,

(10> I PTCV LYW Iy WA EBMERTESIT B iR “dr” 71, Wik
BT s DR S, BRI B4 contact MIAN/E PTCV. 750, PTCV £E3X—34r KN H]
EH .

h TRAAERS R PTCV Je &8, 75 270 o P h 25 FITE ST B R J)
ek, SIFFEE RN R IG Y FEATIZ S, ATf Y $007 MR 8= “hr” JIR0R,
DRI R IR0 RG22 B 2R 1) Y oy i 2 1

(11) Hiil; Add Page $%41180, £ 5 AbF S BT84 — N v T o

(12) PR HyperGraph 2D, 7% i | 4.t Build Plot #5412 .

(13) iy “F7IF 3 #HE, 1%k $H CamMotion.abf SCLF.

(14) AR E 3-64 FroRit i 22l i 2k .

Duamﬁﬂr\chapns\cmdmau | [ Aok I

Subcae: = =  Type: Filtes: I I Preview
# Type: T | [Body -
¥ Request |-
= = [syitem P2
X 11| Fa =]
Layout Use cunent plot =l [] P Showlegends [=]] A | Hoe | P || a | nee | mp |-

K 3-64 dhekimit s CPE 14)
(15) sk Apply 4240, %P Mg sk 3-65 Fixs.
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§
t

F3E

NiERGZEESHE

REQ/70000000 PTCV reaction - F3

DJI 1 PTCV i F3
o_za I I “ reaction - |'
028 n Il i :
goacfl UL
goa i WEMEEIMEINE
£ o2f- ' (._ B 1 |
L || -l
0.18 LL n ¥
l‘.l.--vE = - E

365 ihzkii G 15)
(16) 7 SURBAARRVE Ry — M a sl Y, I8 A 2 i ARR W 3-66 Jir.

o REQ/70000000 PTCV reaction- F3

028 { '1

(o) / ] \
g2 . f \ I i}
151028 f \ . f \
2 ——— | ———— A — A
E_”* \ ! \ /
£ oaf—|— B — B i — ——

g \ ! \ !

bl L ' [

— e
o1&
e ‘l‘. 0.088714 0.17843 028014 035880 044857 053820 0.828
Time

|—-R5m PTCV reaction - I'SI

3-66  Hhzkfmih CUER 16)

I 3-66 WAL, AN TR Z], ERA T LR R a4&AT Y #inEm, B
KAWL “Fr” 1, i PTCV AL 2 & FR Y

FEHHNES TR

AT S ST LR A

® )3 [f] MotionSolve BEATEAZEMEHT

® EFALIE LA

x> IF4EHT, A1 chap03 H % R halfcar lin.mdl SC{FE TAE SCESed .

STEP

01 By Fotsaksgii

ASPHGIEAT 2D PR RS G T

(1) FHa— MotionView 2=

(2) Hii Open Model #%4lie » FTIF TAESCAFIE R halfear linmdl £,
(3) #f4ik SolverMode s 473 H 1% Hh MotionSolve SR &% .

(4) Fd T AR Run 4247163

(5) 7¢ Run [IFLH Main #5251, %52 Sim type by Statict+Linear, #2527 ABRIAKE .
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MotionView & MotionSolve
| WSEEEEE L

(6) il Save as FEALIY) “Sepbwln” 5B, 5 RESCE 4Kk (halfear linxml) 5
PRAE

(7) #HEA Output File Types #5255, %+ MDL animation file (.maf),

(8) JR[F] Main $5%%, Hili Run 44, RPN,

LGP R 58 SR A L 11 . MotionSolve 1 56 HEATHR )12 04T, ZEA—A> halfcar lin.mrf

s SRIGHHATERNE T, ERRE A MRF SCHEA—AS EIG S0, IXHUAEAS MRF SCHERS Y
BRI — ARSI, 10 EIG SCAF I T2 i 52 1 R A E 1
STEP

EEREHE

(1) Hiifi Add Page #4181, Hrgk—NuiiH .

(2) MR FHFE P41 ik HyperView

(3) #iif; Page Window Layout $%410], K% vt ik %% 4 % s,

(4) Pahw 1,

(5) Hiil; Open Model %4, 3t Load model and results [HIH .

(6) Hiifi Load model F2f) “SCin” 424, %EIF4TIF halfcar_lin.maf.

(7) ¥ Load results () “SCF30% 7 $u 4], 4+ IF4TIF halfcar lin Pair3_

Freq2HZ.mrf,
(8) Huihy Apply 424, MBI 1R R ME BT 45 2R
(9) ik “FhmE” {0, AFH RS S)m., 'Q Symduonice Wil X
(10) PR, 5 ik2hm. B0 e
D) $#ZHBOPE (60 ~ (1), WA 4~6 AL R =m
(12) H.i; Synchronize Windows %41 #1, %% 3-67 ﬁ”f%? oo
HFPBEE .

(13) #s XY PB4 .
(14) sy “zhm” MO, &F RG VM & TE )
@7 ﬁ[] 3_68 )5)1‘7?\‘0

K 3-67 LD IRE

isbory Arimation : Tame = 130.000000 Time Histor ¥ Arimation  Time = 130.000000
Frame 14 Frame 14

Timu History Arumation . Tane = 130 000000 Time History Arsmation . Teme = 130.000000
Frame 14 Frame 14

T

3-68 AL AR
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Rt RO SR
STEP

bl EE TEAHFHEER

MotionSolve i#ASLME /T 24E 1 halfear lineig L& T RAEMFHEERS B, NHZCAF
AT AT IR, F UGS R Gt e M. halfcar lineig A W11 3-69 AR

NUMBER  NATURAL_FREQ(HZ) DAMPING_RATIO REAL (HZ) IMAG_FREQ(HZ)

1 1.925617E-15 1.000000E+00 =-1.925617E-15 0.000000E+00
2 T7.149240E-14 1.000000E+00 =-7.149240E-14 0.000000E+00
3 2.2T0416E+00 3.934864E-02 -8.933780E-02 2.268658E+00
3 2.2T0416E+00 3.934864E-02 -8.933780E-02 =-2.26B8658E+00
4 1.027901E+01 7.357909E-02 -7.563205E-01 1.025115E+01
4 1.027901E+01 7.357909E-02 -7.563205E-01 =-1.025115E+01
5 1.629341E+01 1.539966E-01 -2.509130E+00 1.609905E+01
5 1.629341E+01 1.539966E-01 =-2.509130E+00 =-1.609905E+01
6 1.730087E+01 2.084016E-01 -3.605530E+00 1.692100E+01
6 1.730087E+01 2.084016E-01 =3.605530E+00 =-1.692100E+01

3-69  AGUHIEEE B

(1) Hif; Add Page $Z8H#], Brat—oi.

(2) W HFEF T iE$E HyperGraph 2D,

(3) Hiili Build Plots %41 @8¢, ik Build Plots [fifi .

(4) H.ifi Data file £411) “SCH0YE” #H &l EFEIFHTIT halfear lin.eig X
(5) K 3-70 oy A2l ih 4k .

Dals He: 2] SYF \chapthatcar_in eig =]t |
Subease: =] =] ¥ e Frec [ YRequest Faee [ ¥ Component e[ I Frovenr
¥ Type: < Urinown = MATURAL_FREQHZ) =

X Request  F Block 1 - g?rrurzr;_mnc

XCmunﬂmlE: REALIHZ) =

Layout: [uze cumee plot =[] F Showlegends e | 2 Hone Ae | | a | Mone | me | |

3-70 gkt e X
(6) Hii T HAAF A Curve Attributes 1241 @), 3 Cruve Attributes THIHR .
(7) 4F Line Attributes $5:2% 7 ¥ None %241,
(8) #EX Symbol Attributes 5325, EFAT—Fibric. ARichin RGFEAEAE 2 P H
P, WK 3-71 iR,

Block 1 - IMAG_FREQ(HZ)
{ | & Biock 1 - MAG_FREGHI)
* *
15 - ! I
10 *
5
£ =
E
£
=
= | -
& !
10 -
45 - ]
* *
= 35 3 25 2 A5 A 05 05
Unknown

K 3-71 L PFInRREE
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MotionView & MotionSolve

| IEEREEYIE D

NI R GB35 0 W 2 AR RGN 120 A%y, REAUAELBETE 23 A A o K L
2 WA RGN A, WSEMHUBEAIZ BN TR, B IRk, Wksanfe i, 4
JREE |32 ERE VIV v 2 o R Vv oY AN TN (o B S Y AP DT I A 6t I s G EZ S el
8, RASIBIRZERRGNIE . ARl 5 S, AR TN MotionView &
MotionSolve #AFHEAT NI A RGNS 7 LTI SE 28 TARIERE, XS s Bt R rp ) oD
RGBT TR, MR 2 28R T R, S MR RGBS 1A N4
[LT]:RNTA
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AETENZE MotionView & MotionSolve NIZEEESZIEARSEESHENEARIIR, BFF
FZMHENERLS . SRR ERTES, B AZENFS, BRI LURANT BAtEssig
A TN AR, S AELIR T/ERIAN A, KEEINERNPELESR,

AEBE QMR

4.1 RIERE ik
4.2 FAERaIE RN
4.3 RUEREBEH]
4.4 RIZEHE IR
4.5 NG



MotionView & MotionSolve

| IEEREEYED

4.1 RIFRFWEANTE

BEAEHM B RGBT 2N, EMEAA. 28, HLZE WURNUS RN LA NS5Ak 2 TR0
e, ML T2 MBI RS . XEERGAE TAER, SaHU R R4
PERE IR R B . ARG 2 ARB) 12 WrRa S U B e A AT AR T FINITEAA,  dr e 21 ()
2 U TR S s RGP TERE . E1XHX— )8, MotionView & MotionSolve $iE{t T MIZZHE 54>
WTREST, T AT R SRR IR AR T, B R FE MBI U S T AR RS

MotionView f&fft T VAR R A, 1 id MotionSolve NIZEAE & 3)) ) 2 E fig

o ezt T AR TE .

® (g far TS A A SRS A I 45

® G FUREAR I N 7 AR 3 A

® AT AT

MotionView H1 Z2PE{A 0 tHAL B A S EK H3D M5 XSO 1) AR IR &
RS MEAEENE, —MtE—BRLEk, ERBSMAE TR T . SRS EEAR
(Component Mode Synthesis, CMS) WF{FSPEAR AT B TCRIR 48083 th S 3 HE S — &
HIE MBS K B T 248680 122 Br et Ak . st R A B O 40 A B COSET) 1
A5 (ASET) AHEMBRE, WA 4-D.

uO
()
ua

A, “o” MERNIMA N, “a” ARLFahE.

SRR S £ BOR i 52 F7 TR AR T 13 S5 A4 DA S T ) 2 R sdar ™ A ) 22
o WHARZLRINRGT, M GRBE SN2, a5 RIS H gt
BT PAEM, DMK PrAT AR B B8 0 FH RO 3RAR IR I SRR 22 4430 T 2 0y Ml AL 1 T 22
—b . GRS ERG I RE AR T S RN S JE S A S A o T AR I — 2. e
BNy, SRk A JEARR P (AR LA R A I 5 AR R 5 i B2 R )
JUSEHL . 2 AAZN AR, SRR R T A SO B S R AR A, Y R R

FR 2 R B AT 100K T ST R
Koo Koa Up | I:)o
KoTa Kaa Uy - Pa “

ST A (4-2):
TESE R IR IE TSRS A Ay, OGS AR T R B R IR R A ) ik X (4-3D:
Koo Koa 2 Moo 0 Xo _ 0
K(;ra Kaa ¢ 0 Maa Xa - 0 (4_3)
CMS T4 A& 4R Bl — RIR L AR B U (I IEASHEA, sl (4-4):
u=¢q (4-4)
A, q MBS 7 e AR B, AR 2088 12 ikt . S 50K,
Xof RS S AR T (R DTtk 22, DR ] AR IS 2 5 DR H R o BT R A ) 4 sl
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NIZZIBE DT 5 R EAREE
e WERMIFAERBNIN F B2 500, ] DU I ol B vz B s H ik 3) ot
MR, PR .

MotionSolve fifi f] Craig-Bampton FlI Craig-Chang P 71 T G5 MR L4 G

(1) Craig-Bampton J77%.

Craig-Bampton 7748 F S AR I S AR TR 25 o G540 ) IE S 0 Bl 7= 2R
TEAEL R 0S A7 RE B Dy FVRFAE ) BEAE R X, o BTSN AT I 1] AAE A0 % B RSB 4,
EZAHYE T X, 505 IbAh, T — RAES T, eeld e U5t | i —
AL, AR S E B ORI RS . IXHL, AR LSRR A B
PAPRAIE 6 /> H EHEE DT ) EIRINIBESS A A R . TSRO A A0 RE X S5 HFER,

X
I FH A5 3 ) Aoy % 2 o4 X:( XWJ s A AU S AR RS NI BERE B R AR AEREM -
> (D, 0
0 X/R, (4-5)
M = X TMX

SRIGHAT IEATAAL B, R S IR RS IR A X A ) — RN IE NS ¢

(2) Craig-Chang J7¥%.

Craig-Chang J7iAAEHICA R S5 AT RS 2R G, PIMET R P AL S S WA s . 45
I B T RS 7 Mo 7 AR R AE AR RS A FR S Dy, FHAFAE i) FERR RS X, o ARSI M IR AT LS A8
1A R ORI 2, AR E T Xy BIFIE. S50 I MRS X g PR ot & R 1
Ak

XaMXg =1 (4-6)
EAh, A P4 T B R Pe AT G AR RE TG g 53 A
KX, =P = (1 = MXXg)P, (4-7)

O Py ORI AN A B BT 1) R AL RS, RS Xa BB
PR BOE RS

X
IO FH A5 2 A7 R X:(XWJ o AT DAV RS I BE AR R AUBCEHIFE M

A
o 20 T
Pe Xy X:P (4-8)

M = X "MX
SRE AT IEATHAL Y, W IR AR RS HR AL X 22— A IE NI 4 .
IR VR SRAR B S AN A — AN IEATHE R, BRI S T R S 1R ) KRR
TR FEFEA S IEAT 1), 1K ) 8 n] 3 SR AR AR R o, Wl (4-9):
K q= IM q (4-9)
FH M RAS RFAE ) = ] DAVE A R4 8 N, B r % Craig-Bampton #1 Craig-Chang 7%
BLZ AR IS RS AR AR AL O
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MotionView & MotionSolve

| IEEREEYED

Ng*=q (4-10)
GRS A ARSI

M M M
U=Y 4ag=> dNg*=>_4*q* (4-11)
i=1 i=1 i=1

A, ¢* RIRIEARALH Craig-Bampton Y, Craig-Chang #:4x.
1A Craig-Bampton 5¥ Craig-Chang FAAEIRIG RS MFIE I &, 1L JRIG RS0
) Craig-Bampton ¥, Craig-Chang 24, (H'E A1 HAT 5 J5U4G 22 GeAH S [l A7 52

4.2 FMEREIZRER

MotionView {1 f] H3D XM, ZSCHEAEGE T TR AR T A FE nf ML AN 5
b RS K P TSR LB E S, RN I 7 T TAlE ADAMS ) MTX SCEFIBCS R
R EE. N FlexBody Prep a3, TIARHEANIH 1% A4 (i1 ADAMS MNF SCA4:
NASTRAN PCH SCHFRRHRE) H3D SCAF5E) Bl tEpsoft, T LIEA] RADIOSS H#:
g, FEPEAAQ N T DA E R AT N A R, W SRR, WPRLE S A B A B R AR
HWURIE BN ZIFIN T NARIRES

M MotionView & MotionSolve 4T 2 /4 inl /iy, 23 %) 3 B2 2L H3D A
TR B )RR B SO RSO LA R T G A BRI 45 S o Sy it 5 HAth H3D
SR, AR PRI U flex h3d 1R 3044 .

@ MotionViewFlexPrep T B

FlexPrep s MotionView GG MG FIFES, A I 3 SCHFFAS R SRR AA I 42
Heo B 4-1 38 TN IR 0 TAE SR .

‘ HyperMesh H Create RBE2 Spiders ‘I Manual edit of
7 preparation for
Bulk Data File ﬂ_> optimized flex body
Interface nodes |
Modal synthesis type
(Craig-Bamptor/ > v
Craig-Chang) RADIOSS
Flex Prep Tool »  preparation file » RADIOSS
Number of modes or - (*_prp.fem)
cut offfrequency d
o \ 4
Unitsin Bulk data file >
Flex body file
*h3d
Include Stress/Strain > ( )

4-1 FlexPrep TAEVLFE
[ H] FlexPrep, 0] LAREAT LT #4k:
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NIZFEE DTS R HEAREE
® {i#}i RADIOSS u{ NastranBulk Data {161 £t 244
® |34 RBE2 Wk M X WP HT .
® i SN AR H o
® {4t RADIOSS #E&3CHF, AT Z2 AR i ik o
H R 3845 H3D MBI AR SCpE, SO B A B SRS R KW

B BEAZRE (k). W aitE., WaliE (i), BEMBESIRE,
ARSI SR RS (k). TN /NAR KRR (AT, 4R fis (k)

(EPSE

[ H] FlexPrep T HEg T QIERZEMEARSL, 3k n] AEAT AN [IA% X ) SR Pk AR i 46t

o [t - i sg O k.

® it ADAMS MNF U4 Altair H3D (14

® 4 Altair H3D U443 ADAMS MTX (1.

® i Altair H3D ({52 ADAMS MNF S f:.

® 44 Nastran PCH X442 Altair H3D X4

® i Altair H3D ({13 DADS DFD 1.

MotionView #i RADIOSS & NASTRAN AR yc oGtttk X AR IC

S TR TS AU s g . ARSI (AT B T S rT BASE i N 2] HyperMesh 1,
SXJEk it RADIOSS (A, fAIZRIEAR. M MotionView [ FlexTools |3 Bz 4¥
FlexPrep, i FlexBodyPrep *JififlE. iZXfiGHEH RadiossFlexbodygeneration F Translation

of Flexbodyfiles P45 7324H 1 .

1. RadiossFlexbodygeneration

1 RadiossFlexbodygeneration FRLizE 34, 5 H W] 4-2 Fros(PI% UEAE .

[ FlexBodyPrep =@ 5
' Radioss Flesbody generation: Create Radiss pep [prepatation] fike and genersts the hid flesbody -
€ Translation of Flexbody fles:
Select Bulk Data fle [fem/nas/bdt/dat): I ﬂ Create ABE2 Spiders
Save the hid fle as: | =i
Component mode synkthesis lype: |CraigBampion |
Speciy Intedace Nods Lint [68010: |
Cutol lype and value: [Highest Mode & ~][1s
™ Pesfom shress recavery
™ Perfom sirain recovery
Pesfom element check in Radioss modet IYES' |
Specily urits in bulk data fle:
Mazs uriks: IKbg’a’n j
l Length units: IMimelel j
Fotce units: IN:w:on j
Time units: IS econd j
cex || ok | Cancel |

4-2  FlexBodyPrep X i%HE (RadiossFlexbodygeneration)
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MotionView & MotionSolve
SRR
PZA I HE & I DR/ 4R o
RadiossFlexbodygeneration: ZH &G
® Create Radioss prp (preparation) file and generate the h3d flexbody: %£#¢—> Radioss
Bulk Data SCPFIFH4 L4600 H3D FEPEAA S

® Create Radioss prp (preparation) file: i%#¢—> Radioss Bulk Data SC{ K5 JLAE AL
T R 1A BRTHE & S

® Create h3d flexbody using pre-existing prp (preparation) file: IEH— G FRICHERS SCLF
G H3D AR SCA

Select Bulk Data file (fem/nas/bdf/dat): 1E54%5 44/ RADIOSS ¥ 3 1.

® Create RBE2 spiders: fEJilfi RADIOSS #ig A S H G T 2b I 77 £ H gk 194 =X
RBE2 Wi HL.IG

Save the *.h3d file asor Save the *prp file as: 5 EH¥2E ) H3D 3 AFuk PRP SCAFR 44 R
R A%

Component mode synthesis type: i ERATHT /75, X HSHF Craig-Bampton 1 Craig-
Change W42, Craig-Bampton HT3R4G L ABISFIHAR IEAA, KRBTSR E
Ak

Specify Interface Node List (6:8+10): fi5& FH TSR B mid s, A “+” %8, nf
DUI NG 530, Q1 4:12, s E G54 4:12 +14,

Cutoff type and value: IXHL 1] 5 &AM H i = U AR o 2R IR HE 2 7KK il 2%
PIVERERURE RS o B R EARSMR S, JATMIRTL T2 BG4, 7 b4 ROk il . (U,
BAMMAN IR R BRARSK AR 2 PR B . WOERTFEAT I ), 1 BRI 1N ) T 8 7
TR HCER T K TR B RA T R MBS EE . WU AP A NIEAEES, BRAGOLT, SKi#
AR S EFRIX NI .

Perform stress recovery: W] RADIOSS W JjPk & hfig v] A E RIS E5 M0 N R
N2 R R H3D S5 St 2R RGUKFS G, HyperView nJ UM Sk fig 45 K
BN ) =

Perform strain recovery: WIHRfFH RADIOSS [HNAKE Dhee, MWPRGHHZRIARN JRA
PRIRETFE T Z MBS HE.

Perform element check in Radioss model: #%fi] RADIOSS J& 15 #3E4T F oo s kil

Specify units in bulk data file: A PRUFZEVEAARFME 2 E4A ) MDL B (R A 48—,
PR TR (1) A A0 FR a2 o PSS B RAZEAE H3D SR, S ILAH G S E AR s 540 11
IBOERATAN, SH AT B 5 FAHI A %

Clear $%l: PRI HIG BRI FIFEE W T,

OK #%&il: H bR E, SRR, il OK &R FIR N ARSI — &R
Hltir AL Flexprep 0T Flexprep MEAT KA«

Cancel #%4l: iz 3a B H FlexBodyPrep [1]F .

W (D) NN PRSP LA ST A o CREENIES 0 ME R EE . AT
BEATZHE X (Param statements), {HIX—IhRECHOREE oK, WIHEAT mass/inertia 45750
wtmass Z4(. 7i4b, AR A SR TERE. AR, WPt R, EIGRL
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NIZZFBE ST SR EREE
R BLA SPC R Frés. G sl s ahgE, AT AR SO scE .

(2) %}7T Craig-Bamption /77, FlexBodyPrep [1]- 5152 A& 44514 RADIOSS A= jl—
HER SO AT ARG . e — D AR BB R, AHOCE S5 N H3D A

(3) H3D CHHIERIA BT A kg-mm-N-sec, WIS A BEAT AT 4,

(4) i i aiab T N 4 OSrARRREE ) . W AEA RBE3, NIAEERIATE LT
REFGRID #1 REFC &8 M 4 (AEMATARFRER), Jf H REFGRID ANGefE RSt sie 55—
[, RBE2 Hf#) GN Fl CM 4554 N 45, H -l LT UM Zhigd RBE3 H11f) REFGRID #i1
REFC AN . bk, Fhifn s N2 6 N7 NI, wsas2s, WnrCHiiH] RBAR,
RBEi 8§, MPC £y F i1 s 5 A R 0GR LA L IX R LE o

2. Translation of Flexbodyfiles
1F FlexBodyPrep [1] 5 H1i%$¢ Translation of Flexbodyfiles $f 345 4-3 Fronff D,

{J FlexBodyPrep =B8] =®
" Fiadioss Flesbody generstion: Il:redE Radioss prp [prepasation] fle and generate the h3d fexbody =l
= Tianslation of Flexbody files: [Transizte ADAMS mef fie into MV h3d Resbody b

Select ADAMS mnf fle:

£ by

ranziate the MY h3d Rexbody into ADAMS mini fle
ranziate MY h3d Resbody into ADAMS mix fle
ansiste the b had fesbody into DADS idf il

Save the h3d fle as:

cex [ ok | caee |

] 4-3  FlexBodyPrep %} if#E (Translation of Flexbody Files)

T TEAE & B T D REA 4840 T

Translate ADAMS mnf file into MV h3d flexbody: ¥ ADAMS MNF U444 Altair
H3D FMEARSCAT, ADAMS MNF SCHF V& B3 B 245 1, I AT B s 45 B .

® Select ADAMS mnf file: ¥EFFF5FE4K) ADAMS MNF 014,

® Save the h3d file as: $HCHFERAF H3D AR A FR K42

Mirror existing h3d flexbody: 447X PRI B 5 H3D At

® Specify the original h3d file: EFEJ54H H3D MR 1F.

® Specify the mirrored h3d file name: 52K 217 H3D SCAFRI SRR S5

® Seclect the plane for the mirror image: f5EXFRIT. ERIAK Mirror XZ plane (5 MDL

XIFRIE—20, M A%EHE Mirror YZ 8¢ Mirror XY

Translate the MV h3d flexbody into ADAMS mnf file: Ff Altair H3D SC{F#:4}) ADAMS
MNF 3 ff:.

® Select MV h3d file: IEFEAFHH1 Altair H3D SCfF.

® Save the ADAMS mnf file: 45 # ZLRAFT MNF SUAFIR) 44 PR S A o

e N RN AN A S 54,

Translate MV h3d flexbody into ADAMS mtx file: 4 ADAMS 61 3 Z2 1 4450 B SC 4
(MTX) &

® Select MV h3d file: EFEFAFHRINY Altair H3D SCAF.

® Save the mtx file: 7€ PRAF I MTX ST AR K ERAE o

® Specify the Invariants (TTTTFTTTF): $&5& 9 MBS I ORAA(E MTX U
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MotionView & MotionSolve

| SRR

Zig, KRTENALEFEM A RIRTE S % ADAMS 3 30R.

Select the nodes: #¢fit All, Interface Nodes Y, User Specified —Fhi&Ii, ELEH 51
¥H T ADAMS SRR . 185, XL S0 AR i O SR EE. IER A
EDNEVESE S S

Specify the nodes (6:8+10): F5x H T 54 MDL @A) St s . vl LU —ANE i,
U 4:12 B4 A 4:12 +14.

Select the modes: %EFf All 5, User Specified. &£t H3D CAFH RS T4, nJ L%
PP . HE, TCEIER IR H3D SUHEAFAE IS .

Specify the modes: WIREFHASK— 14, XREFEIREBAFHELK.

Create mtx for the mirrored part: GIEEFAS MTX SO, 55 /NSO H8 0 BRI B8
Bt

Select the plane for the mirrored image: FREXIFRIA. ERIAK Mirror XZ plane (5
MDL YRR —50), W aliEH Mirror YZ 5§, Mirror XY,

Specify Units for the MBD Solver: % /5% G1EL ¥ MTX SCAFH 7 T4F477 MDL #1584,
DRI T 75 4 2 A I R 8. MTX SOk BT MDL 30, XAME B2 & .

##: HT MotionView F! HyperView 5% H3D SCHR#HATEIEE R, KR LG @6
BTN SCAEANRE N 5 A BRI T R B A R

Clear $%l: PR HIG BRI FIFEE 0 T,

OK #%&il: H bR E, SRR, il OK &R FIR N ARSI — &R
B i L PEAL Y Flexprep JF¥ Flexprep HEAT KM

Cancel #%4l: iz 3a B H FlexBodyPrep [1]F .

:ﬁ:2.2 HyperMesh T &

] HyperMesh Ay BRICHTACEE, 2 SCHHIGES TR A I TSR AR IR T ARG 2
PEfR, X H A3 Y DTL UNITS. GLOBAL OUTPUT REQUEST. OUTPUT #1 GLOBAL
CASE_CONTROL VUAMRF. & 4-1 U T Bk R MHE. S RA e SCnE 4-4~KE 4-7
Pise IXHEFFENEE, DTLUNITS K@ X505 5H R A E—2, OUTPUT kv
Hfa o H3D kA, HAMESZFRILARS SC (i ADAMSMNFE) (¥ ZeEAASC 4

% 4-1 HyperMesh & FitBg

* A U
DTI_UNITS S SRR A7 o)
GLOBAL CASE_CONTROL iH CMSMETH HF T A H2EL
GLOBAL_OUTPUT REQUEST fRE N Ty, AR

OUTPUT i e AR A% 5
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RIZEABE 547 5 E PR

a] [ AnNALYSS
[~ CMETHOD
[ DESVAR

| roLoap

4-5 GLOBAL_CASE_CONTROL  }5& X

FORMAT(1) TYPE(T) OPTION{1)
| ALL

GPETRESS

™ FLU%
[~ GPFORCE
[ GPSTRESS
_GPSTRESS NUM- [ T
x| rue

4-6 GLOBAL OUTPUT REQUEST - /5 3.

a] [ ENERGY
[ ESE

KEYWORD FREGQ OFTION

QUTPUT H3ID ALL EYTTER.
DUTPUT _ ADAMSMNE

rumber_of oupus= | 7 é

K] 4-7 OUTPUT -k Jy & X

(23| it

1. FRMARATIL
RIEHBIE)E, WAL HyperView S5 RVEABSHIR LA, Wk 4-8 s,

Contour Plot CMS FlexBody : Mode 14, Freq = 455195597 Hz
Stress{vonMises, Max)
Analysis system
Simple Average
9.892E+03
EB.?EEE-H:B
7.BO3E-+D3
—B6.594E+03
=5 495E+13
—4.396E+03

3.297E+03
2.198E+03
1.099E-+03

4 590E-11
W Mo result
Max = 9.892E+13
Modes 86
Min =z 590E-11

oo 23,

4-8 RS R A
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MotionView & MotionSolve
| R
(1) 77T HyperView, fEprifE T EHAF Hd Load results %% ¥, Load model and results
TR w7 B 4-9 B
T

F Losdmodel  [5] T Oversy
¥ Load results Iﬂl

Result-Math template: |$!andud +| Reader Options... Apply

4-9 Load model and results TR

(2) B “Sefwl i #4868, {F Load model SCASHEAbE B EAR ST AT

I Load results SCASHENRS [ 3)) 581 21 5 Load model SCAHEAH [F] (1) #4555 30144
(3) i Apply #%4, HyperView KN\ ZEMEAA A,

(4) #iil; Set Animation Mode #4115 () N = M55 31k Modal S0 @ -
(5) FEAC MBS B PRAR N (RS, Session | Resuts |

Kl 4-10 flizm. Fﬂaﬁ% _
N N NS F:hdemo h3d -
(6) i%ﬁ?ﬁ%ﬂﬂuﬁﬁé HU*%?ST@%*@ E‘] = [cMs Flestiosy -]
%ﬂiﬂ@ o : Undeformed Mode! Frame hd
Undefoimed ModelFrame |
& 2ade 1, Freq = 0.001163 Hz = RMnde1.Fam5?ﬂ Hz =3
(7) FLih Elvece 1.7 B2l Wode 2. Freq = 0.002682 Hz
e o  ElMode 3. Freq = 0.002806 Hz
B = A5 ] DUAR B e 5. Feen = 003095 1 .
2. FMIKEH B 4-10  BiAERRIE

7t MotionView 1, it Body [fitR il 2 AN AT IR . 75 Body [HIAR
ff) Properties #545 H1 1k o Deformable & UG AE, 1] e AH SV (1) W A4 45 #4) BF 45 ple 32 1 44 .
MotionView {f 8 NIAASERIE R, LM S 0504 h AT S5 K NI 4. DADS F1 NASTRAN
SRAR B N SCAEAN R A8 B Z2 4%, T MotionSolve. ADAMS I Abaqus 1] LMEFH, iEHEK i
AR, A AR EAT AH Y. 1) 232

(1) MotionSolve sRfiF 5L,

iE$E MotionSolve Kf##sJ5, 7F Body AR+ %+ Deformable & iEHE, & 4-11
Fi7s

X XA
ties I Def bl Animation scale: Im

FEM Inertia Props —

Graphic fil: g Locate...
Body Coordsys —
Initial Conditions rwvariants...

H3D fe: = Nodes...

Modes...

K 4-11 Body itk (MotionSolve K fi##s)

IS, Body [l -7 I DIRELT T o

® Animation scale: Fi7 7€ AR AL AR IBA To AL TURHAN H 1430l 45 A 20 ) b S5 44 1)
WIEFERE, SRR,

® Graphic file: 4577 H T{EEITE X SR AR SO
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NIZFEE DTS R HEAREE
® H3D file: 75 H RADIOSS @) H3D #% X (P E RSO
(2) ADAMS sKfifss.
EH ADAMS K485, ££ Body Mt H1i%H Deformable & EHE, W1l 4-12 FioR.

Jo.1 X| ] A
P ¥ Defi bl Create dummy bodies upon export
FEM Inertia Props Grachic file: @I Locate.
oo TN Functional source: |Use specified [functional) H3D file to create specified MTH fle v| Invariants...
Initial Conditions —
— H3Dfle I Modes...
MTX fle: | Modes...

4-12 Bodies Ttk (ADAMS 3Rfif#%)

IS, Body [l &7 I DIRELT T .

Graphic file: $i5 & M TAEEITE X B/ AR ) ST

Use specified (functional) H3D file to create specified MTX file: fERiAbPRES % L s b
R E (1) H3D B SCAEIFESi . ADAMS BB A MTX SCfF.

Use specified MTX file: {1: ADM U AR Al H & MTX SCEFI 2 4. TR X
IHREERT, REBid—A MTX SO FLATAR RS EE X AN 2 BoR R E

H3D file: #7ZE#H ADAMS .MNF SCAEGIEE ) H3D 4% 2 FPE AR S A

MTX file: BJ% MTX . 7& MotionView H{#A4% ADM SCAEREEGE MTX S LL A
ADAMS fir & 301

(3) ABAQUS Rfi#2s.

I+ ABAQUS Kfi##s )5, 1r Body [k ik Deformable Si%HE, W& 4-13 Fror.

E— TP
Properties ¥ Defomable
ﬂ Inertia F‘mps_ Graphic file: @l
730@ Coordsys Functional source: |Use compaonent mode synthesis j Damping ...
Initial Conditions Inp fle: _@I MNodes...
Sup fie: =]

K 4-13 Body [tk (ABAQUS Kfi#2s)

JEIN, Body iR 2570 (RIZHREW I

Graphic file: 55 ] TAERITEX BRI SO

Use component mode synthesis: i F Z2 A2 ,

Use nodal FEA body: F #i HA BR ok,

Inp file: $i752 INP kg EA L

Sup file: ZIEIWLIRAE CMS &2 FE BIEIHAT ], (HAUTIAESit CMS BEAYI .

BATNEARIN, ETAEE 4-14 Prsi R E Db i HE .

Invariants: $§%E MTX SCAFFRIAAR R S¢ T il B AR DL s A R LA E E-F
HVEA AT S ADAMS Tt fEERANELL T, REaERT 8 AR, ZE LU T
ADAMS,
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MotionView & MotionSolve

| IEEREEYED

rﬂ Invariants
¥ Invaient1 7 Invaiient2 7 Invarient 3
I td U | L6
el t7 ¥ t8 | 9
Close

Kl 4-14 SRR REEN
Nodes #%44l: ¥.ii Nodes #4415 iG Nodes X iGAE, F TRt 4% MDL A%
Wi 4-15 o o DLE SIS g5 BUE A Find DhRg. fTH Find D)gERZE0RAE
MotionView ] DMHRBIH AR M. BLAh, 72w TR A R E S MDL Bt
TR A B ST T M. Align 14006825 MDL U ik, A2 SRR RIS S . i%IhREN
T MDL JUf s 5 ARSI SAE S35 . T Align #2414 5209 MDL B8 L%
JREATE . Nodes #2471 T MotionSolve. ADAMS i, ABAQUS Kfif g AU B

v i VS 220 A A N —
eIV |

Find A1 IF Orly search interdace nodes Hode Tolesance: 00500 Create MOL poirts at cument intesface node locations Create I

1 Enlity Label [ EmityType | Modetd | PoitX | PoimY | PoitZ | NodeX | ModeY | NodeZ izt [=]

£

G |

4-15 Nodes & H O

Modes #%4il: Modes HHH T FISKBEEH s UE TSR RORS, BSBUE R D 4-16
B e D FRAEAR RS (K T T REIE A5 SR LI T B, (H AT RRCR e T AR
BEAEREIE L5, 155% MotionSolve 5 ADAMS KfE#ETF/t. Modes X i HEH LARZ
BELJE B E I T0 . Modes 317 I T- MotionSolve 5% ADAMS K ffas A 855 .

Damping #2#l: $8ERMEABHHFRMEE, HEBRER DWE 4-17 Pros. ZXHEM
T Default Damping. CRatio Damping. Alpha Damping. Beta Damping. Alpha/Beta Damping
TLAREH e S5k

q Modes -
| XA
Al | MNone: IIDeIMDamp'm -I p
| Use | Index I Frequency I Damping Type H;l q Dampmg w
X|]A
Type: Iwhaf'ﬂeta Damping -
Mpha: [ 00000
Beta: 0.0000
=
K 4-16 LA BER 4-17 BAJEwE R I
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RI B 547 5 E PR

4.3 FRMEREZESG

@ ¥z FH MotionViewFlexprep €I £ £

ARSI GRS FlexPrep T HAIEITA MBI RIEABY, 8B mra
AR rh M T S U T SR KRR D e SR ) P A B0 PR AT A ] 4-18
Fizse B 4-19 8o TR a A,

Kl 4-18 st B 4-19 VREHT AL

S ITUGHT, H A chap04 H X RH) sla_flex left.fem. sla left stress strain_set.fem.
sla_left model set.fem Al sla_left rdof.fem SC/:-3) TAFE SO

STEP

O {5 FlexPrep TH

(1) JB3) MotionView,

(2) 7£ FlexTools |~ $73¢ ¥ 1 £ ¥ FlexPrep, #fili  Tools —
FlexBodyPrep Xfififf£, 41 4-20 fiR, T
(3) % RadiossFlexbodygeneration, 7t |41 3& bk £ Fatigue Prep
Create Radiossprp(preparation) file and generate the h3d flexbody-. e

(4) Hil; Select Bulk Data File A5 fllf#) “ SCA4 %~ 24l
EEEE TAE SIS N sla_flex_left.fem SCAF.

FE: AEIX B AT LU FITAT RADIOSS (fem) I NASTRAN (nas. dat. bdf) Cff.

(5) 7t Save the h3d file as SCASHE 195 & fiy ti ) H3D T4 sla_flex left.h3d.

(6) MR L4 J77%k (Component Mode Synthesis Type) AHEHEF Craig-
Bampton /572

(7) {E455E FLHY SOCAHES (Specify Interface Node List) i : 4927+4979+4984 .

LT 4 (Interface Node) H T L ZARE) J1 27 43 1 R WA 29 51 8 it in 28 a7 (407 4

(8) f& Cutoff Type and value SUAHEH1 1L F Hightest Mode# I 15 & i i 204 10,

FE: MotionView 0 T Bl k20 RFF LRI HD SCAFBURIORIA T Be Jt bt
A b e Y BOR 48 8 B B A

4-20 i%&F% FlexProp . H
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MotionView & MotionSolve

| IEEREEYED

(9) W% Perform Stress Recovery Dfig, FlexPrep |- 578 Ab FRAR Y I o AR &N 17 .
(10) Perform element check in Radioss model 2RIAZEFE YES, BEIER YUK A B T0 i .

(11) #F Specify Units in Bulk Data File #£3[X F1, i Fil K 1| 847 .

Mass Units: Kilogram
Length: Millimeter
Force: Newton

Time: Second

¥: HyperMesh AL BATRE ALH, AL QI AVEARIN A 2035 38 48— ¥ #A0 LL e

PR I TR ML B 5

(12) WA 1) FlexBodyPrep X[ iHHEMIE 4-21 Frn,

STEP

28 £|7E RBE2 iE1EH T (AP, WREEIITER RBE2 ATAR#HITIS)

2oL ] HyperMesh TR, MU T 7 Prik /LI At EAEE — DR AL BshA
ALY AL IR S LI AR S RBE2 FLITIM IR, i DfE T LAK K A

[J FlexBodyPrep R ———tebn Ll_g":"@ I

(% Radioss Flesbody generalion: | Create Radioss pep (peeparation] fle and generale the h3d llexbody M

" Translation of Flexbody fles: | Transtate ADAMS mré fle into MV h3d flexbody =

Select Buk Data fie (lem/nas/bi/dat}  [F:/chap04/sla_flex_leftfem (3 Creste RBE2 Spiders

Save the had fle as: |FehapDa/sa_fles_leith3d =

Component mode synthesis lppe: ICra'g-Bamton j

Specily Inteiface Nods List (6:8+10) [49274 437344384

Cuitolf type and vahe: |Highest Mode # ][0

¥ Perfom stress recovesy

¥ Peiform strain recovery

Peiform element check in Radioss model: |YE‘$ 'l

Specify units in bulk data file:

Mass units: IKlburw j

Length units: IMihmeIe: :J

Force units: IHMan ']

Tifme units: [5econd -

| Cex | fiT3 I Cancel

K] 4-21 FlexBodyPrep X it

a7 RBE2 [N a], i R P g e ar 58 B 1 ik i =X RBE2 g n] i st

RBE2 HICIH I 7 5E Y RORBLUY (R A AERIZ 30 AR, Bl W AR B A —
T NIVES R o AT BR TR A AE SURFAE I HLA BRI AL b s A 4 i A, JF B
BERG AL P A2 R B AT A 33 2 FLBE B 7 e I, UM T L Pl 1 s O 0 A fLEE Y A
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EXE
RI B 547 5 E PR
0 WS SR IR RBE2. ST A A B — b, S38h, UL AL b N et ) i

() =R T
B sla_left flex.fem &G0 T 3 Mkl RBE2 H.0, AL iRl H] Create
RBE2 Spiders U fg @i g 55 P44~k 9 0 RBE2 LG, _ septio |

(1) 7£ FlexBodyPrep XJiftE #ii; Create RBE2
Spiders %41, LGS HyperMesh £y Bontl 7
3N P B oL, anl 4-22 s B Fe
e WURH P A B A o, W] DU
PAF 77 4T IF:
® 7 View 47+ utility menu a4,
® 7t utility menu FrZ5H #LitT user 1441 4-22 HyperMesh /il * A5 X S
(2) H5fi Info 421, 5 H R IR i 2 RBE2 F oG A ik B (1 R EAE
(3) W& 4-23 iR, JRORERBAL B AL AT BT,
(4) Huif; Step2:Superspider $Z41 il ik =8 RBE2 oG, — IR H AN —A
(5) BEFEALEERL T RiIF L Proceed 441
(6) ZERk M 3 RBE2 FLGHIE 4-24 FioR.

D

423 Rl LI [ 4-24  FiOILLHRKIG R RBE2 #7G

(7) ¥ Step3:Save and Close %4, 8@ XA RAAER AT BEY B4, W
left.fem), HAPR HZANEALA 0T 8L (RSO 5o FH 7 ] AR S UG # S i
R DA IR R AR TR BE SO

(8) St St s s CA S N B MEAR TR BESCAE B, ik 4-25 Piors

r .
[J FlexBodyPrep l =@ )
% Radioss Flesbady generation | Create Radsoss pep (preparation) fle and generate the h3d flexbody -
) Transiation of Flexbody fss: [Transiste ADAMS wni fie w0 MV 3d fiesbody -
Select Bulk Data fle [fem/nas/bdi/datt  [F-/chapBd/sla flex_lefLiem &)  Creste RBE2 Spiderc |
Save the hid fle ax |F:chaplascta _fiex_left had =
Component mode syrihesis lype: |crag B ampton -
Specily Intesface Mode List (5:8+10) éez?.wm--iw‘@as
Cutolt type and value: [Highest bode 4 ~|[ 10

¥ Perform stress racovery

4-25  FlexBodyProp itk
(9) #iif; OK #4H, Ji5) RADIOSS Al 2 A
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MotionView & MotionSolve

| IEEREEYED

STEP

03 Eeppriobrgbil

(1) AE THEA AR R HIRE P 4 46 i Hyper View

(2) Hiii Load Model ##4fk& -, 3 Load model and results T #% o

(3) Hly “3CFN” $HE, F1IT H3D AT sla flex lefth3d. Hi TSR
A5 7E R —A~ H3D SCfFrh, MotionView #4175 Load results SCASHE 1 5 2l IZ8AH [ (1) S A,
Wi 4-26 P,

Load model and results:

¥ Loadmodel  [(=|F \chapOd\sla_flex_left h3d ™ Overlay

W Loadresuls [ F\chapOdhsia_fles_left hdd

Fiesult-Math template: IStandard -v| Reader Dplinns...l Apply
4-26 Load model and results T

(4) Huddi Apply $28l, AR, WlE 4-27 Fros.

(5) i “Fhm#ka” Q. HyperView K537 i 2 72 i A AP AL 5l

(6) Hay “Fmfs " @, B TR A S I

(7) HhEEhm 2@ -Hickl, 4z m2E & E k) Set Modal Animation Mode, It 44 3%
AR E ARSI B

(8) MASEHYR YA b B IR FEMELEFEAT 7 B Bias, HU/SEreSHr 0 4 NIAR
A, 1w 4-28 Pros.

| F\chapDdhsla_flex_left h3d

L]l

= [EMS FlexBody

= Mode 7, Freq = 93.751352 Hz

Mode 5, Freq = 0.003092 Hz
tEMode E, Freq = 0.003148 Hz
o Mode 7, Freq = 93.751352 Hz

Mode 8, Freq = 207674479 Hz
HMode 9, Freq = 326.270075 Hz

| v 4

Modew Freq = 472 133465 Hz b
P 4-27 il T P I 4-28  BLAIR
(9) Hdi “BhmFig” i @, AEPNENASm. fd ik B, ik
eI

(10> g Coutour %41, &F AR J1 5 i .
(11) #f Result type 732 Fprpik£f Stress(t)fll vonMises.
(12) £ Layers CAMETEHE Z1, WKl 4-29 PR

Reslpps: L Selection: Averaging mathodt Display options: Legend theeshold: Resub display contrct
[stresz v | Components | 1| [Nore =] | ¥ Discrete color I Max | T [ Overlsyresub display
: ™ Inteipolate colors Clear Contour
[vortises | Resolvedin I~ Vaigion < [ 10 () I M | U)\(N s PorEes
Layers: =1 - |- Ainalysis System Ll Enwelope trace plot Multipher; 1
Nore z Show ls0 Vake
[T Use comer data —I_]Sy:dem i Of et I 0 Projection Rule..

™ Use tracks stes
s tracking system Edt Lagend., | Query Resuts,

Kl 4-29 BEREE
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(13) Huifi Apply 4%, B RZEYEARN =K, Wikl 4-30 s

Kl 4-30 RN =K

STEP

O i AhIBIR T TN {E A FlexPrep TR

PR O TS A N P AR, TR R A AR BT AR
FlexPrep T H @R A MFE M AR . ANFIERAE RS8N FlexPrep T H A& 40T

® UNIX T: <install path>/altair/scripts/flexprep

® DOS T: <install path>\io\translators\bin\win32\flexprep.exe

(D A B T DOS & H .

(2) ] cd 45 ) ARk

(3) 7£ DOS % L AN LUF dr 4

<install path>\io\translators\bin\win32\flexprep.exe sla_flex left.h3d sla_flex right.h3d -MIRROR XZ

(4) b FlexPrep ¥)5 Gia47, & TAESCHFIe ¥ E 4 sla_flex right.h3d FIZEME
(TN

(5) FIRDIRRGA T i [ Flexprep T HAEHEAL PR T G k. R4ty
Hro MR R DA SRS 3 N R SR At TR DR A, TR 8 o] 4k R P AR AE . 15
VNS i E e S RN S F v it il

(6) {ESUARGH A AT IT sla_flex_left.fem.,

(7) BB SCAFRT JUAT i 2 SRR R o

Line 1: SUBCASE 18 LSBT T

Line 2: OUTFILE, sla_left flex ¥ 7% H SCA4F 4 7K o

Line 3: CMSMETH 1 5& ¥ RADIOSS 145 AR 258 71

Line 4: STRESS=ALL ] RADIOSS 4B HY v i 47 FL G AR AR W 1

Line 5: STRAIN=ALL =il RADIOSS 54581 i firfg H o AR A N AR

Line 6: BEGIN BULK & XA BR ¥ 0 0 % B TF4fi -

Line 7: DTL UNITS, 1, KG, N, MM, S & X ZZPE R AT

Line 8: PARAM  COUPMASS -1 5& ¥ RADIOSS i R ARG FH 25, %S 5HE



MotionView & MotionSolve
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Al AR Hp RV B R R A
Line 9: CMSMETH, 1, CB, 10 i%#% Craig Brampton fiA 454 71E, $EHC 10 BB,
Line 10: ASET1, 123456, 4927 5& X FtHI A G A .
Line 11: ASETI1, 123456, 4979
Line 12: ASETI, 123456, 4984
Line 13: ASETI1, 123456, 4985
frE X K )7 )5, RADIOSS H#6g H3D kXMt i ke, ARitse
PR AT AEJER K, RIS AT{di ] Stress/Strain 5. Model 4. Outline BB SRR FH & [
H R 7 AUk e MR, SR 2R RGEAT AR TR . SR AR LA S A P FE
STEP

05 e vk

Stress/strain FE I Z2PE ARG LR H N ) N AR THE VS .
Stress/strain | )75

STRESS=7
STRAIN=7

X HL STRESS fll STRAIN &y RADIOSS £, I F#HIMN ) NA (5 A5, 7 Ko m
JLEE.
(D) fFH ARG 254 T TAE#42 1Y sla_left_stress strain_set.fem SC1F.
(2) 4y5ME L STRESS=ALL il STRAIN=ALL j STRESS=7 f1 STRAIN=7,
(3D DRAFFHH R Ao
(4) Jizh DOS &1, BEANTAECIEI, RIGHIALLT & KA.

<install>\hwsolvers\bin\win32\radioss.batsla_left stress_strain_set.fem.
(5) ¥k —> MotionView 23 J-Kf i LI 2K ¥ 5
2 HyperView,

(6) IRANFTNEARSCAL sla left stress strain_set.h3d.

(7) Huifi Contour %41, BEAN =R, EoRMN

RASEE, W 431 B, S ETRX O A <
SBR[, o B ] T A B HE DN
009 A 57

STEP

06 EaV&;Froy-S P 4-31 Ho ITN ) 2 AL i
Jne— =

%R K HIE MotionView i 5 4B H3D U G R .
MODEL -k 1B
MODEL=7
MODEL & RADIOSS #2522t 7E MotionView LI E K H . 7 AEA BRI
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v
(1) ff ARG 2547 IT sla_left model set.fem.
(2) {£ CMSMETH 175 i\ MODEL=7 i& ],
(3) PRAFFH IR SCAE
(4) JA38) DOS & 1, HEANTAECHIE, RIGHALL T 2 KA .

<install>\hwsolvers\bin\win32\radioss.bat

sla_left model set.fem.

(5) $TFF—NE MotionView 231 3164 % 1125

MY 5E 4 HyperView . @ - ﬁ\

(6) FANLMAR A sla_left model set.h3d. % T — N
B 4-32 iR, BB R R, st Q
FGR1JE MODEL £ H i85 E [ # T

STEP K 4-32  #orAoci
V@l RADIOSS PLOTEL B ST H4FHE L ThEE

N H PLOTEL H.7G, MotionView X Iwh /s ZePEARIIIA A, XA 0T LABK K 4 o 2 PR AR 51
#i, PLOTEL ;&% H T BRm—4epoc, ©nl DIAER A SO e OFiE T MODEL R A &R
ﬁﬂéo
PLOTEL |k FiEvk:
PLOTEL EID Gl G2
PLOTEL & *.ot2kM, EID ANHJtdws, G1 Fl G2 AR5 e SR IT T sl foilhn:
PLOTEL 8786 4698 1702

Al PLOTEL FLIGHRFEUI T

(1) FTFF HyperMesh, 7E OptiStruct Bt TN TAESCAEIEH] sla_left model set.fem SCA4:.

(2) BN Tool Tiffi, M features HLIEIZH], EHPTHFIEIC, FRE feature angle
20, unpd 4-33 fions

& features LI elems M feature angle = m teatures
 edit - | simple | delete features
[~ ignore normals
et |
create: | plot elements I
Crzm ]

& 4-33 HyperMesh features [fifi (features %)

(3) Hiifi features ¥4, HyperMesh FH Ak 5 & ORFAE M €4 PLOTEL T, IR
TR T A% W Mfeature (14114

(4) Wl 4-34 i, M features [HIBR F1 edit HIEIZHE N2 KA 2 ) PLOTEL
BAIT, BBUA BN 4-35 .
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¢ features  nodes to add feature review openad element features
Godt [ modststu e — |
element features to remove _ E
elam | 14 |
¢ | interactive review |
displayed size = II T00.000 [ retum |

K 4-34 HyperMesh features [tk Cedit $3%5)

¥ 4-35 4 PLOTEL L JG#5iR
(5) BENBER B, 21 4 AMeature T iy 44 A

— L+ Ul 2
feature, UM& 4-36 AR, £i@ Component (3)
T N LI o = e St o 5 R e @ @8 PSHELL |
bact: R RN ImI A5, SRR i H ) @ @ COMPNOFROPT 2 @
KA. B IREOP RS feature 410F, PTDLK | O e "o
AL N RS 1y o)
(6) i(jj:,)\ Analysis ﬁ@?ﬂ‘] entity sets ﬁﬂi, ﬁﬂi%@, Kl 4-36 HiFEML

& ik PLOTEL *ocifiocsE, i 4-37 Fios.

name = glementset

- card image SET_ELEM
settype: w non-orderad
enity [ elems | I4]

[~ formula

{ 4-37 HyperMesh entity sets [

(7) #EXN Analysis WU [ control cards [fi#R, € MODEL & FfReE L% (6) 4l
Ao, Wik 4-38 s,

4-38 HyperMesh control cards [HIK
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NIZZFBE ST SR EREE
(8) A iifiiift Cards LA R OUTFILE RJ7, ¥ cfh4 ¥ & A SLA LEFT
PLOTEL_SET, Wi 4-39 f7s.

&
‘86006 [
HEE

¥
ie
i

i El

NO_FROF1

caAun
ER
rnn-sww'

i

_:§§E

§0a 8

Kl 4-39 % E SO

(9) 1RAFHT Ny sla_left plotel.fem, <[] HyperMesh.
(10> JH%) DOS &, #ENTAESCHIE, SRIGHIALL T Ay & KA.

<install>\hwsolvers\bin\win32\radioss.bat

sla_left plotel.fem.

(11) HrEE— MotionView 2> & [
HAE5E 4 HyperView,
(12) HADBE (10) Akl H3D %X
R AR STAT o SIS T TR XA 7 2 PR AR AN
PLOTEL /R IFIE S B, W&l 4-40 .
STEP

08 eI ==

K 4-40 1 PLOTEL 41 i [ 458 il 22 o A4 i 7

MR 2 PR A v (K12 B 2 L RO 3 A R, AT DUIE RO T i) e I AN i 45 2R
HERGIE o Fi s p P FRDRE JEORE B H3D SRR ARSI IR
ASETI j& RADIOSS H & CRAEAR SIS F IR 7o % RTIERLTE

ASET1 CGl or ASETI, C, Gl
IXHLASET1 AR 48K, C NBARIE M, Gl LR mds. filn:
ASET1, 123456, 4927

TLIE PN o BT A 4927 AxEB I HHEE, 123456 03 3 ATl A HEM 3 NS 1
FE. DU, SRR SRS AR (o X 7 R EIBER A ) . 84 CAEA 12356,
N A~ ASET1 R ] LA R Z AN B, -

ASET]1, 123456, 4927, 4797, 4984, 4985

(1) AFH SR BAFTIT sla_left_rdof.fem.
(2) M IR ERAEM ASETL K.
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ASETI, 123456, 4927

ASETI, 1234, 4979
ASETI, 1234, 4984
ASETI, 123, 4985

(3) {RAFICAN sla_left rdof.fem, SR J5I<HI A
(4) J38h DOS &, BENTAESCAEIE, R)IGHIALLT i 2 KRR

<install>\hwsolvers\bin\win32\radioss.bat sla_left_rdof.fem.

(5) RMARBIEETER )T, K H3D SCAFIR/N.

@ [z F HyperMesh 61| & S 14k

i P OR T4 HyperMesh A BRIEHER , JFILAIE 2 0
B, LA WCEREAL ) MotionSolve SRARFTH B ZEPE BRI AR, 1) 4-41 411 T 1%
BURA AT

K 4-41 KT AR

AT G WG AR LT N2

® i A\ hm A%t SO

® 7 HyperMesh 156 s AR

® JLATKAR

R ET TG, 276 chap04 1 ) susp. sla.bm SCHES) T fierh.

STEP
7£ HyperMesh i\ E BB H

(1) Ji3) HyperMesh.,
(2) £ UserProfile #1i%#% Radioss Bulk Data Fi# .
(3) #iidi Open #¢4 ig o
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EXE
RI RS 547 5 IR ER
(4) $RF TAESCAFE FHY susp_sla hm BRI
(5) $TIFICE

STEP

02 WrpeI e aiyriEal-gk 2oL S

TEIX—2, B XA, AR G % . JLrh, o4 ASET (4T
R TR A HEGR, % CMS 3T e e LTSS G HE A SHL.

(1) #iif; Load Collector %41l 4, o

(2) X0 ASET [M#mde, HEEERCHEEGIE, & Load Collector fJ2E%A!
(card image) "Hi%$F no card image.

(3) Hiid; Create #4411

(4) & X 4K CMS T sE, HBEIEBCE R, 1k Load Collector )24 (card
image) $1ik$ CMSMETH £ ).

(5) Hiil; Create/edit #2411 .

EERINE DL, KRS EHE Craig-Bamton J77%: (CB J7ik) HHTEIALES . 7ElbAt,
W2 E X UB_FREQ (BEZSHUEMIAE) o NMODES (BEAMED LLSERIZ R e X

(6) £ NMODES SCAHEHIA 10, W& 4-42 Fios.

CWMEID I METHOD [UE_FREQ][NMODES][SPID]
1 CB | I 10

CMSMETH
B 4-42 CMSMETH & A& X

(7) Hith return $241, B Load Collector 25 A B -
STEP

O |7 ASET

(1) BRI YR oA o LT A0 ) ASET, JfiE$¢ Make Current 74, HILEE N Y
AR
(2) 7 Analysis L[l , #EA constraints [ .
(3) Hueh A R /718 Load Type %40, K2R M E Jy ASET,
(4) 3 dofl. dof2 F1 dof3 SIEHE, 4nlEl 4-43 k.
@ create |  nodes | I4] [V dofi 0.000 create
¢ update [ dof2 0.000 creats/ed|
size = T.000 Fdofd =]  0.000 reject
[~ label constraints [~ dof4 | =1 0.000 review
[dofs - | 0. 000
$ constant valug =
| = | [ oadvpess  frser Cemnd

4-43  constraints [}

(5) i node #2401, EHUE] 4-44 FrosWIPERRICHI T 50 T siigh 5 4 4984, 4985),
(6) il create 3%,
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(7) & dof2 Hil dof3 BIEHE, JFFAAIATY RUEEESUIAL TR IRA .

(8) EHUIE 4-44 Frrom WIS IC 5 s O fid 5 o0 4979), -5l create 124

(9) ikt dof3 BIEHE, IFFAhIATY UL T-HIHIRE .

(10) EHUE 4-44 RNt CET /L A58 4927), FFRdT create %8, 5E/K
BB G, BT 4 AN ST T ASET WE . W E se N 14 4-44 Fios.

PR3 10BE N £

3 8P £

L3 ST HEN A
4-44 Qg ASET

STEP

2N £]7# RADIOSS TR

(1) #EN Analysis Ui, H.d710f A\ Control cards [fifR .
(2) ik GLOBAL CASE CONTROL Kk J.

(3) % CMSMETH & i%HE.

(4) i CMSMETH, ikt CMS #Ai4E

(5) i return %4, [F]F] Control cards [HHK

STEP

Sl EX DR, REBMH], SIRREZRIFRERTSESH LS

(1) #if5 Analysis JU[H FHYJ Control cards #4l, % DTL_UNITS K f, & & R IEAALL
% R 7 A [ B s, o] 4-45 s

MASS FORCE LENGTH TIME
DT UNITS 1 ka | N oMM s |

Kl 4-45 BUERIEARAAL

(2) 7£ Control cards it F, ¥#3F GLOBAL OUTPUT REQUEST /i,

(3) % GPSTRESS HikHE,

(4) 1% 4-46 FIoRse i R A wE .

(5) Hitli return $241..

(6) MHRAE Control cards T K, A next #%4H, HEAF—W[f, #i5 OUTPUT F
Fr, K 4-47 FroRidt AT e .
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(7) Hurhi return FEHIPIR, IR [P HIAR o
GPSTRESS e, e | 0W$N|

GPSTRESS_NUM = 1

[~ UFE

L
Yadas
%gé%%
LA
w

Bl 4-46 52 U4

KEYWORD  FREQ OFTION
OUTPUT HID | AL | BYITER |

Kl 4-47 i SCPRR R

STEP

06 BEXES

(1) {t Analysis ([ T, #FA Radioss [fiff.

(2) ¥ export options ¥ & A all,

(3) # input file J&i, Hii; Save as %4

(4) A5 susp_sla.fem,

(5) 7F memory options 1, ¥ IL15% & & memory default.

(6) 7E run options H1i%E#¥¢ analysis.

(7) i Radioss #4440, AT K AE

IR 5 K fif Jei , RADIOSS 3t SR s eI R e AETAESCAE R, AT LA 24
BT LR S RS0

® susp sla.h3d: MotionSolve FLH AR LA}

® susp_sla.out: ASCII AR H SCIF, B8 T SR OS5 2845 B

® susp_sla.stat: 035 CPU IN[A], SRR IS TAURIAE A B 05 o5 45 %5 2845 B

STEP
KT MR EFES% 43.1 15N H MotionView Flexprep ﬁﬂﬁi‘ﬁw i}
EE

4.4 RIFFES 3 HTLB

O)41] AERBENMRIRIBE S

AR A ST LR
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® i [f] MotionView S [r] 3 B G VA4 T B AL B

® (- MotionView HUEAT 5 il A NIZE .

® {iiffl MotionSolve ZE47 NIZZRE A AR SR At o

® {i[f] HyperView 14745 K J5 Ab 2

RITUATT, S chap04 s NI sla flex lefth3d Al sla flex right.h3d 3OS TAEC
e

STEP
SRR BIREN N 5 AR

(1) JEz) MotionView.
(2) fF MotionView ¢ HF:HEPE Model S JfHd; Assembly Wizard, §] T2 4A
] 3

(3) MRAEER 4-2 QIR TS 2B .

R 42 REMBRRISY

m bl
Model Type Front-end of vehicle
Drive Type No driveline
Primary Systems Frnt SLA susp (1 pc LCA), H 4l HERIAME
Steering Subsystems Steering Column = Steering column 1 (not for abaqus)
Springs, Dampers and Stabars A8 BRAE
Jounce/Rebound bumpers 3 HTER IME
Label and varname s HER IME
Attachment Wizard Compliant = Yes, HA4{#FHERIAE

(4) WEHT L. £F MotionView &A% % $E Analysis Jf 5.7 Task Wizard, 7T
BRVA S LIRS
(5) 1F Select a task CAHEH %FF Static Ride Analysis, Hif; Next #4241, Hif; Finish #4411

STEP

02 WllfELEz 2 kP

AR B WP R A R B K, S RV R SR A R T H, DA SR
PEARTER KA B IR A 50

(D) A TREA Output #2410, 7EHHY Add Output SFHEHHEEARE N disp_
lwr_left.

(2) BN R4, i OK #2Hl.

(3) HEA Output [0, Khr 2SR % & &y Displacement.

(4) HHE I 4-48 5w L 240,
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RI B 547 5 E PR

0OA SOBF N S FTO® ~OOHSSH

C—— TP
Displacement |

Two Foints =] RefMaker |iobalFrame [8an
Mh‘mmldmbﬂ ' Pt on Body 1 Pton Body 2
mﬂa.m Body 'sp.i.g wrleft lI:Spl'ng et

Kl 4-48 kg dn iR i E

STEP

KRR R =) FAREY

(1) ¥ THAHF) Save Model #4481, TRAF 4RI sla_rigid.mdl.,
(2) B THF 1 Run #%40 @, #3E X Run [fifk.

(3) Hiifi Check %4, Al 2 WAL 5 A7 E4R 1%

(4) s “CHFRE T e, FRIELORAE R sla_rigid.xml,

(5) AFHERNM LS4, il Run #41, 184705 5.

(6) RFALW G, i Animate %4, AHEVMEIIIFRLR.

(7) ¥.ifi Plot, ®ibid 113, HEA HyperGraph Fitf .

(8) R 4-49 MV E, Ll i i B ih .

~
—n
5

Marker Dhplacement
febssiosuvuse

—r—
¢ Teme

A IFERES  x [ NOXI A PRI 00000—/—=—=—"—"o0

Datatle: (| B rchepttiia g s =] e |

Subems = =] ¥ Tope m| ¥ Request Fiber ¥ Campanent r...g|  Fre

HType = time ] [oy - /T ] -

HFequest [ =] |Sebver Dt Rea 'm?aa:a bl msmewl Daf.

- = — | 1/ TOOOC04 Lt speing bergfih [on Vishucie Bindy|

L. I [ Mok Vilociy =] [Rea/mo0cecss Let ""GWTNWWMJ__I

Lapout |Use cument gioe = 7 Showlegende _'l | J | I_I

Kl 4-49  WIABR G HEs R
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STEP
AR M FI S

(D il THF P Body 241 .
(2) TEERTEX 1% Lwr control arm, W& 4-50 fis.

4-50 JEFEILITIE

(3) 1F Body [f# ] Properties A28 W EU £ #E symmetric properties 5 iEHE
(4) 7E5 ) Question X TEHEH Hiili No.
(5) iy Left 5%, & Deformable SIEHE, I 4-51 on. 75 H ) Question Xt
THAE R LT No, 3 7 31 T DXRSE IR 20 0 PRy DA 4 ) 9 2 o
teft | mignt | [oea %] A
M v Deformable

FEM Inertia Props
e LT S Graphic file: él
Body Coordsys
H3D fil: =

Initial Conditions

K 4-51 % Deformable 5 iEHE

(6> Hifi Graphic file SCAHET ) “SCAFRE " #2HE, 76 TAE Hag MRS A
sla_flex left.h3d.

(7) H3D file SCAHEFKE A B INEAH I HISCAE, Wil 4-52 Fros. B, 858 ik
SCARE TR TR v 2R A AR ) £

Loft | mignt | [oea | x| v|.A

m ¥ Dieformable Animnation scale: I 1.0000
FEM Inertia P
el e Graphic file: élF:x’chapﬂéb’sla_flex_left.h3d Locate...
Body Coordsys
Irveariants. ..
Initial Conditions fikaliol
H3D file: élF:.-"c:hapDél.-"sIa_erx_Ieft.h3d Modes...
Modes...

4-52  fiE A
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NIZFBE 2 5 R EE
(8) Huili Nodes #%4H, 5 Nodes 1Hitk, Wik 4-53 Fiw.

- — — 1
q Nodes u
x| |~
Find &l ¥ Only search interface nodes Node Tolerance: 0.0500 Create MOL paoints at curent interface node locations Create
Entity Label Entily Type Mode Id Point X Point ¥ Point Z Node X Node Y Mode Z Difset (=]
Luar ball jt-barker J-left Jaink | 0 Find 984.83 £75.58 904.52 Align
LCA, fnt bush-td arker [Heft Bushing 0  Find 93215 -196.3 929.64 Align
LCA, rear bush-bd arker |-left Bushing 0 Find 1270.25 -286.64 3243 Align
Coil spring-Marker J-lft SpringD amper 0 Find 1043.04 -458.53 915.89 Align
Left zpring length-Marker J Output 0 Find 1043.04 -458.53 915.89 Align
Left spring vel-Marker J Output 0 Find 1043.04 -458.53 915.89 Align _I
-
Close

& 4-53 Nodes it

(9) Hiidi Nodes [fiti b Find All $24, <33Rk b8 8 QAR R s fle 1) F I
mho oy R RERE AN Align $5HL, BEATAE RO o e SR S 1 A U 1) I AR A
Kl 4-54 FIrR

.‘, 1; ! ‘_.—' '

4-54 e SRR R R A 1 i A T

HRZHENE N, R S S5 MDL BRI R [ B 8 S A — e R
Mg, Hiidi Align $%4], MotionView 5 5)) MDL 57 v (10 fifi 25 21 22 PE A4 A5 8 fe it (1) St
IR o AR A A B AR BRI AR, 75 22500 AR bR BB PEHGH , T lHid Align
2 .

Body [fi#i (1) Locate $%4H /& AT 2 M AR H 0 e Ao (1) T B o 7 a2 A A 28 A
MrAAFR =5 MDL B ARG ZA GO N, SHEIE— TR, WREHAEBERN O
AT HARIE, WX —#AETT LLA I .

(10) H.ili Close #%41l, 2%I4] Nodes [HHR

(11) #f; Modes #%#H, 3 Modes [fi#i, 11 4-55 i, Modes [HIBSCKE o VFH P ik
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PO RO B o EBRNTE DL, WIARBES K mdl. RIS, P o) DB e Bi
BB E o

X[ A
Ml I Hone IIDefenlt Damping j
Use | Index | Frequency Damping Type Damping Ratio
u 1 0. 003 Default Damping 0.010
u 2 0.003 Default Damping 0.010
o 3 0.003 Default Damping 0.010
o 4 0.003 Default Damping 0.010
r 5 0.003 Default Damping 0.010
u B 0. 003 Default Damping 0.010
12 T 93. 751 Default Damping 0.010
12 g 207. 674 Default Damping 0.100
v 9 326.270 Default Damping 0.100
W~ 10 472,133 Default Damping 0. 100

4-55 Modes TR

TEBAGOUT , B/ N T 100Hz I, BHJEBE A 1%; BIAH#AE 100~1000Hz,
FHIE BEE N 10%; MBESHE KT 1000Hz BHAFHIGABHIE . F A DON & A 18 e 1)
A BWUEARIRIBE, B4 KA A F.

(12) i Close %4, %<4 Modes [ .

(13) \EEPE (5) ~ (12), FHA MWV o RARA K 4-56 s,

Bl 4-56 SRk F o A 400 ) sk R A 2

(14) 0% FEM Inertia Props #5325, WKl 4-57 s
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EXE
RI RS 547 5 IR ER

te | R | [oea x|

Properies Irertia Tensor wit Body Coordsys Chd vt Global
(AL el (PO s || 275252 | %t [ 2B40Bd4esD06 i [ 1.15595e+006 Z4 | -26977e+D08 3% | 105851
Body Coaordzys
P ®r | 119695e+006 vy [ 548834e+006 Zv: [ 1.02302e+006 T -402.224
Initial Conditions
W2 | 2BI7Te+006 YZ | 1.02302e+0068 ZZ: | 3.60956e+006 z | 925,62

4-57 FEM Inertia Props p52%

(15) 4T ih g — .

(16) PN FHFLT TextView. FJilh sla flex left.fem {5 A\ HyperMesh 1, %t
P I o A B A 3 summary.txt SCAFH

(17) 1F TextView H 3P A summary.txt 3C4, 1P 4-58 Fiomo

File Edit View Text

. ppiications _ Help
AN FRUPRL R NP SRR 2 Rl R 8- ) R R R o el

Sezion ] lo:
Sessan IIDILmth\M - In the inertia calculations performed here it is assumed that the inertia of each
Bl Session ) |element about its own Center of Gravity is negligible. Thus the inertia for each
£ Untitled T m @ lelement is calculated as I = M x D*2, where M is the mass of the element and D is
L Motioriview 1 the perpendicular distance of the element center of gravity from the axis about
TexView 2 (which the inertia is calculated.
foptistruct Page 1
Moment of Inertia
Component D MASS Moment of Inertia Matrix
PSHELL 1 1 2.7525591307 -- -
| 2.840874E+06 1.156962E+06 -2.6977T4E+06 | &
| 1.156962E+06 5.488412E+06 1.023031E+06 |
| =2.63774E+06 1.023031E+06 3.609611E+06 |
COMP NO_PROP1 2 0.0
| 0.00000E+00 0.00000E+00 0.00000E+00 |
| 0.00000E+00 0.00000E+00 0.00000E+00 |
| 0.00000E+00 0.00000E+00 0.00000E+00 |
autol 4 0.0 — -
| 0.00000E+00 0.00000E+00 0.00000E+00 |
| 0.00000E+00 O.00000E+00 O.00000E+00 |
| 0.00000E+00 0.00000E+00 0.00000E+00 | -

458 BB RR ASE R

] DA 31 22 ARBE R rh SRV AR iR A A S 1B R B e an AT R TR R A AR AT ] o
STEP

05 Rlfet=REtiheER

AR B P Bt g oK, SR ER RS B Dy, Ja i BRI
MotionView 2 fuf i Hi T Load Export % HyperMesh B 448 F B #8am7 SCAF .

(D) Ad T HEAAHR Output 4241 Wi, EFHIK Add Output X iHHE A 5 52 b5 4
Force lwr_left,

(2) fFHEVARAZ RS, Hd OK #4411,

(3) #EX Output [, Kk E 4 Force.

M 1] 4-59 & S S50
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MotionView & MotionSolve

| IEEREEYED

COAAE 0O 7/ LA BFF W S FTOO ~@PHSSH vrinw i@

T
- [Fece = ;I_Luwl-dwﬂm [ eres etererce rome -
[er BT C——

Kl 4-59  Bfuriin iR e

STEP

=3

{5/ MotionSolve SKARATS LRI FiBA 158

(1) iR [°] MotionView % I o

(2) Hsfi THF 1) Save Model #1&, A7 HTEIALA sla_flex.mdl.

(3) A THASH A Run %411 @, #EA Run [HR.

(4) Hifi Check %411, R GIEE R 2 WIABIRLE G AE R4 1%

(5) s “3CFRNE Y A, BRERLORAE R sla_flex.xml,

(6) BN E S 4L, Hifi Run %4, 24T H.

(7 Kfgshks, b Animate $4l. SRR B2 E— % H, #2EA HyperView
Iy, IR 4

(8) i % 14, #RJ5 i Contour %41 @, %MKl 4-60 Fron BN I =

Result type: L] Selection: Averaging method: Display options: Legend thiechald: Result display control:

Is‘ms o J _|.__| I_Sunpl: I ¥ Discrete color T Max ] ™ Overlay resul display
7 Interpolate colors _ . | | Clear Contowr
[Fortices =] Resoivedin: I Waation < Cue [0 [Creale Plot Stye..
S T — e
o [one = . | ShowIso Valus
N Use comer data __I I 0 | Projection Rule...
I Use racking system sy | EdtLegend.. | | | Duey Resuts.

Kl 4-60 W) KwE
(9 BORE 3, WY 4-61 Ll fil i i ik pi % ith 6.

Diaka file: [Fuchapihsla_ex abé j o |
Sumw ] e Fae |  Request m[ ¥ Camporent: e | r
HType = Tme = -

X Roqarr [ T Mk Vekoty Hlu!!m(iduuﬂ_ld!‘-[maumBml [ :I

- Moske Force i {rE /70000074 Lot sping longe for Ve Bads) o

# Componert = =] |Expressions =] |FEQ/7000007S Let spiing lengeh fon L conircl amwie ] -

g [Umonesd ] Stowkgenss = Lo | e | 7o -] [ a | tee | P |

Bl 4-61 Pty e 1 AT RS Hh 2 22 3
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RI B 547 5 E PR

~
v }sum : Time = 6.500000
- Frame 67
./.-
a

L

B B X an i 4-62 Fios.

h
.

z
‘L,_ttx
REQ/70000072 di - Contour Plot Trag#ient - Time = 6 500000
) —— - 1 Stress{vanMises, M Frame 67
T TS| ———— REQTO000072 8o . (e contrl ety - O m::a‘;;:,;::‘ ame
- j— = REQUTO0000T2 dhsp_Peer_lef- (0N Lywr condrol arm-eft) - DI ¥ o ——

) — Fa ——— - - —_—
O —a N ——
g i — — " e
o W ! —— I — —
%— Ly ” R £
L s —— e e 1
§ 3 N [ =

4 — e e o

501 T T i s

e 1 3 5 [ 7 8 [ 10

Time

4-62 B SRS SRR JTE R

HI%E 3 LA, Pl SR A A S S S 1 A AR 2R T € K. itk
A DABRAR S TV R ey K 2 BRIl ds N g vevt, s A NI AR AU BT AR e L A AR
RN, WS TIESRAT B MR S IR 2, BEmid stk BRI RiR. Dk, 7t
ITHUMCR GE BTN, SR R AT N 2 5 D AL R A o

BT EE 5

(1) &[] MotionView & .

(2) #EFF FlexTools 32 H.H1 [ Load Export 74, #fiH MotionView Load Export Module
XA o

(3> fifi Open 24, FEINIZAE G 73 HTRAFH] sla_flex.meta SCIF, HANZICATS

(4) Wk 4-63 Prow, MEPE/E NP Ja bt 18 5 (LCA rear bush-left).

A MgionViey Lgad Expg Modle 70 s S S BB AN A mam e e T el
(open ] (Lcaese )

“Body Selection | Force Selection || Time Selection “Export
Hodel Eodies i o
- - b t TimeSt @ Tabular Susmary
l E"E sys_frot_susp B8 Lr control arm-left k) o | S
B3t 1cs . ‘@ Lur ball jt-left ) RADIOSS/NASTRAN
B WLsr control arm Pl LCA frat bush=lef]
1| [J0ne £ile per body
T [l scientific Format
: ALl Steps Feak Range Add Inmsert Delete
[KI=——T B  K = e 2 S

(e ]

4-63 MotionView Load Export Module V7.0 %z
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MotionView & MotionSolve
| WSEEEEE R

(5) i Time Selections 51/ Peak %4, ¥t Time Steps Selection XfiGHE,
K 4-64 iR

-
A Time Steps Selection - —— u

BODY: Lwr control arm—left FORCE: LCA rear bush-left (Dutput 1)

Components Fx-Min Fa—Max Fy—Min Fy—Max Fz-Min Fz-Max Frnag-Min FmagMazx
[

Include D D D D D D D D

Time Step i 2. i T 2,5 &, 4 i 2. |
; Force Walue 234,103 2T88. 56 220. 036 2501.83 -189. 392 345.T 369. 158779 3810. 81923
|

Select #11 Select Hone Cancel ‘ Apply

4-64 Time Steps Selection X L HE

(6) M 2.5 I % #) Fmag-Max & iEHE .,

(7) ¥ili Apply %4, BERERIIFR W BoR
2.5, 7F Description SCASHE Hp A #p N % ) Z1) B ik 15
£, W 4-65 Fior.

(8) 7E Export 41|, i RADIOSS/NASTRAN ik

Time Selection

Description TimeStep

Tt
(9) i Nastran Options %4, {4} Nastran { M1 Steps Pesk Range Add Insert Delete
Export Panel, i Open Save Apply
> R T 423 220 B F= o s
Q0> I HyperMesh REEMBBFRAMNE o
AL T
(11) 7t Node ID #Hém N i%dw 5, WKl 4-66 Jix.
'ANastnmExponPanel_- . - e
|| Select Format Short Format -
Select FEA Coordinate Systen Global Coordinate System -
¥rite Coordinate Cards Ho -
hutonumber ID' s from 1000 Apply
Grid ID Table
Hode Names Hode ID

l LCA rear bush-left (Dutput 1) 4 ]

Open Cancel Save | Apply

— —__

4-66 Nastran Export Panel

(12) ¥4l Apply #%4l, i&[7] MotionView Load Export X {FHE
(13) Hui Export %41, #3CAFR4F M Fmag_max_4979.dat.
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NIZZIBE DT 5 R EAREE
(14) 477 HyperMesh, # A sla_flex_left.fem.
(15) i Import Solver Deck 44 %
(16) ¥ File type VJ4t /i Nastran.
(17) Hili File SCAREPH) “ AR $4tll S, ¥+ Fmag max 4979.dat, W1kl 4-67
Prose

o] M | e )

< %%

File selection

File type: INaslran :|

File: IF:\chapU#\Fmag_max_w?&dat ﬂ
¥ |mport options

mpot | ciose |

4-67  FTITRA AT

(18) #.ifi Import 4241 .
(19) i Visualization options #4188, ¥ Load size 1% & 4 Uniform, U1& 4-68 7.

Ltility ] Mask ] Model ] Visualization ]

AN AONL

Options
¥ Template labels [type)
¥ Load labels

Load size: unfom | || 100.0
Pl 4-68 g Pl T BE

(20) B E 4-69 Fizx, M MotionView TFHHEER [FI#k 17 8 E 3 Ik B4 6B G R G
R,

Kl 4-69  fi A BINEK
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MotionView & MotionSolve

| EEREEY

@) 42| EIRBIHRIFIRAE 5T

AT AN TSN RIS S 04T, 2 I B N
® A PR uA A B R
® [HBIHLIANIR R AL
® RN .
® AT T AL MRS & 2 AT
25 >2)JTURHT, S| chap04 H 3¢ T ) metro_door.fem Al car_body graphics.hm 3431 T 1
AR,
STEP

Ok 7+ HyperMesh RFALIRIMEhEFHHRTIEE!

(1) 7E HyperMesh H1, 52 ANH P TAESCHIE T I

metro_ door.fem SC1F, Uty | Mask | Model |
W IR S - Moo
(2) f£ HyperMesh Z M FRIAE Y ) S g v Ji& T4 24 PRI o 8§
B, & A A T P A7 () Assembly . Component . —— _ [cle]
Material L A Property 34432, 4nl 4-70 Frow. 7 g, Assembly Hieraich
T N . Hig Card (3)
(3 ) @ﬁ*ﬁjﬁgﬁﬁ ’ Eﬁﬂ\ L)ﬂ: Ij‘] ‘%\': 2 Component (9)
12 R g L R4 T RS e [ i COMP_NO_PROF1 1
° 121‘5’:@¢€’J%ﬁ Component 4 ELHEAT T 4215t == o P ? 2
A PR 23 o | g @ COMPPSHELL3 3 @
v COMP_PSHELL 4 4
® i f¥] Component U\ T & i . JC )& M = = COMP_PSHELL S & E
(Property) @ @ COMPPSHELL 6 6 [
s ) o o B COMPPSHELL? 7 @
® T A7 I BTG M 3 L AR N AR R B AT T : B COMPPSHELLS 8 [
S . L g COMPPSHELLS 9
° f& Material (1)
(4) BFA 9751, A4 9750 LKL A 10090 R
(A P 4-70 BRI YEAG

(5) ¥ PR ICH R H 44 4 metro_door flex.fem [¥] RADIOSS SR #s i A1

STEP

o8l %3 Flex Prep, fIJ@& (A5

X2, Kl Flex Prep Mg, A PR

FEM *%ftﬁgﬁlgﬁfdﬁﬂ, #4%?;%’1{% H3D *%’itE(Ji‘]ﬁ'ﬁx Macros
*ﬁ@i’ﬁ: ° o Flew Prep
(1) HFr—A MotionView £xifi. Eeg File: Sen
t
(2) 1F MotionView [1] FlexTools 3 ¥.H1i% £ Flex Prep, LZ ;iu;p:::.

e 4-71,
(3) 7EBAHY FlexBodyPrep WHEHEH i B AN 24, 4 B 4771 W% Flex Prep 1A
JRAET IZRIEAREY, Il 4-72 P
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RI RS 547 5 IR ER

[ FlexBodyPrep (=[] =
(' Radioss Flesbody generalion lClculc Radioss prp [peepataltion] fle and generste the h3d flexbody :J
T e [[Tranciste ADAMS ert fie o M hi3d flesbody =
Select Buk Data fie llem/nas/bal/daly [ F:/chap04/meiro_door_tlex fem &]  Creste RBE2 Spiders |
Save the h3d fle as: |Fichapa meiro_door_fles: h3d =
Component mode synthesis pe: IErag-Bam:don j
Specily Interface Node List [6:8+10) |9750+9751 10030
Cutolf type and vahse: |Haighest Mode 1 B E
W Pedom stress recoveny
' Peifom strain recovery
Pesform edement check in Radioss model: IIJD hd
Specify uris in bulk data file:
Mass units: Ild egagram j
Length urits: [Mitmeter -
Force units: INeMon j
Time units: ISecond j
cew [ ok ]| cancel

Kl 4-72  FlexBodyPrep FHiHHE

(4) 7 Select Bulk Data File &b, JEFEAEES 1 20HLRAFI1 metro_door_flex.fem Ao

(5) #f Save the h3d file as Ab, & S 2 AR 44 24 metro _door flex.h3d.

(6) {t Specify Interface Node List &bje SCFtfI s, Hod 5 70 124 97505 9751 F110090,

(7) 1E Cutoff type and value 4b1%E$¢ Highest Mode, JFEik#£f 20, RIFEHL 20 Biribizs.

(8) &+ Perform stress recovery fll Perform strain recovery 5 i%HE, Jf7F Perform Element
Check in Radioss Model H1i%#¢ No.

(9) 1F Mass units [ 7413 1% $¢ Megagram.

(10D Hif; OK 445l At ARATY

(11) kfgsetefa, FHrH 4 4 metro door flex.h3d HIZRPEMAARL SCAE,

STEP

B CIEEHSERE

(1) AR, fFRPALHA mmy t« No MP. S. PR B W Forms SCA2
# Units i H, #EX Units [HIAR .
(2) 4B e 47 i KILOGRAM )3 MEGAGRAM, W1 4-73 iR

[fm_uris eI 02 |

Units
LENGTH MILLIME TER = MaSS MEGAGRAM
TIME SECOND = FORCE MEWTON

|«

|4

% 4-73  Units MR
(3) FAIT 2 50 5 A LA . ERBR N Y TR A Model, %4 Add Reference
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MotionView & MotionSolve
| WSEEEEELE
Entity—Point, Jf4%3 4-3 & 6 AL 55,

FT4-3 LA EER

Point Label X Y V4
Car Body CG -2394.080 691.5039 589.8312
Car Body Fixed Point -2628.550 635.6520 270.5660
Door Hinge Point Top -1286.420 729.2380 645.1150
Car Door Lock Bottom —-1286.420 729.2380 442.0050
Car Door Lock Point —-2425.640 969.7252 695.0962
Car Body Lock Point -2448.610 671.1030 695.0962

(4) KZARF) o iy, FE A UTAR, b — DN TRAESAE, 55—
FHFRAEFMEARTE T TR . ZERTR 3 YA Hh 45 o5 Model, 1%E$ Add Reference Entity—Body i
4, #1444 Car Body 1 JLR[4 .

(5) #£ CM Coordinates 125, %H Use center of mass coordinate system & i%HE, XU ii
Point %41, ##¢ Car Body CG.

(6) 7t Properties #7238 I, %3 4-4 JrorIINA, HIABUR KBRS .

Fz 4-4 Carbody RESEHMEERER

Body Label Mass Ixx lyy lzz Ixy Ixz lyx

Car Body 0.04854 3184.2 26363 23351 370.82 4069.8 —67.549

(7) #4424 Car Door [ Body.
(8) 7F Properties b2 N, 1+ Deformable iEAE, WK 4-74 FT7R.

o x|v]A
Properties C iv‘ Deformable >
FEM Inertia P I
ol il it Graphic file: %

Body Coordays
H3D file: =]

4-74 Body [k

Initial Conditions

(9) 7E Graphic File Al H3D File #', #EFEHATE)E K metro door flex.h3d SCA4FAFE A Door
Body.

IR BRAIE T 4TI, BT ORI AR

(10) 7F Tools 3ZHL N, #%$¢ Import CAD or FE 174

(11) 7E5H ) Import CAD or FE X iFHEH % 7 Import CAD or Finite Element Model only
A AZAL

(12) 7 Input File 473 ik £ HyperMesh, i%#f car_body graphics.hm 4.

(13) {£ Output File 473 rh b #3048 804 H3D, Jf e X344 car_body
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NIZZFBE ST SR EREE
graphics.h3d, WKl 4-75 ffrzs.

r A
[J Import CAD or FE [ = |

— |mport Dptions
€ Import CAD or Finite Element Model With Mass and Inertias
& |mport CAD or Finite Element Mode Only
[T Do not import into curtently active window [save to output file only)
™ Cieate one graphic per CAD component

— Imput £ Dutput Fl
InputFle:  [Hypeesh | [c3IF:/chap04/ca_body_graphics hm
Output Graphic File: IE".I F:/chapld/car_body_graphics h3d
_+]- MDL Options

_+|-Meshing Options for Surface Data
_+|.L|:-cam| Poirits [Must be in source reference frame).

OK I Apply I Cancel

4-75 Import CAE or FE X} HE

(14) Hiif; OK #%4H, HyperMesh YUK 4 H3D 4% U EITESCIE, FFEEARIY
T MotionView 215,
(15) 7t MotionView FEA WA, Fafras in i) BB SCfF,  3E Graphic [ .
(16) £ Graphic [# ) Connectivity #5325, Xl Body %4, i%E#¢ Car Body, ¥fi%K
JECAE Y Car Body #E4T ¢k,
STEP

04 RulFE42FS

FEARRTI R, FEBCE 4 NRE], R —ASh B2 0.
(1) ZEREI A b 47t Model, %3 Add Constraint—Joint, %3 4-5 6@ 3 4
21 H

*4-5 YRBIGER

Label Car Door Ground Fix Door Hinge Top Door Hinge Bottom

Type FixedJoint RevoluterJoint RevoluterJoint

Body1 Car Body Car Door Car Door

Body2 Ground Body Car Body Car Body

Origin(s) Car Body Fixed Point Door Hinge Point Top Door Hinge Point Bottom
Orient Method - Axis(Vector) Axis(Point)

Referencel - Global Z Door Hinge Point Top

(2) PRSP AL AR, DR 5 0 2 e A ABE Y vl g S 1 s A 2R A 5 4
(IPR7$

(3) FEAEAI WA s Bodies SO H ) Car Door T, #EA Body [fi#k, JfHzhEA
Car Door 15 ..

(4) 1 Properties Fr25 T, Hiidi Nodes 444l

153



MotionView & MotionSolve
| WSEEGCESELS

(5) {E5fH Y Nodes XHGHES, Hili Find All, 235 S5 1 Align 48,  OCHE
FHIH AL

STEP

EXFEI B IEFMN

BRI — B AL A . RO, BB BRI 4T .
(1) ¥ Body [t #.i5 Initial Condition $5%5 .
(2) Wik WZ, IR EHLYIUEMEE N 5.00

STEP

BE R R

AP KA AR ks, I TS IS ) o
(1) EREARIR S A 5 Model, 4% Add References Entity—Marker 7%, %% 4-6
B N B bR I A o

% 4-6 Marker 582

Marker Label Variable Body Origin
Door Lock Marker m_door Car Door Car Door Lock Point
Car Body Lock Marker m_car Car Body Car Body Lock Point

(2) R P AT Model, #%E4% Add Control Entity—Sensor x4, #Hrabndi Ay
Lock Recognize [{)f&/#2s .

(3) Hud Signal #3545, B 52888 i Linear 1J]#: 24 Expression.

(4) P SCARKE, BOE fx $%4.

(5) ok fx 3%, {ed M RIA A g3 i Signal KA

DY ({MODEL.m_door.idstring},{MODEL.m_car.idstring},{MODEL.m_car.idstring} ) '

(6) BLIPFH s an el 4-76 Frsissiads B

Checking references and data in System Model
Checking references and data in System Misc
17 Error: Marker '“MODEL .m_door" points to Flexbody '‘MODEL .b_1", but does not
specify a node id. Please go into the flexbody panel’s node
dialog and make sure all connections to flexbody are specified.
Finished Checking Hodel

4-76  BEIRERSER

LT T O AR A 5 IRk S FH 3 T T T S A, X R AR
[ ISR ep R AT ST RORIBRER A

(7) AR R b ik Bodies SCAFJH ) Car Door Jil, HEA Body i, Jf ABIEA
Car Door {i5 &..

(8) 7E Properties #325 I, H.i; Nodes %411

(9) {EFH ¥ Nodes X i HEH Huili Find All, -3 Fh BT 1) S ] 550
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NIZZFBE ST SR EREE

(10) KKy Align 4581, SRS A5 LA 55 .

(1) fHREghd R, ik FIRRER, A& R Door Lock Marker fil Car Body
Marker 2 [i] Car Body Lock Marker Frict £ Y Jy [m] ff)#H B9 o

(12) ZET0H 30 Yip A s Sensors SCESEH 1) Lock Recogmze WiH, HEAGIRES AR .

(13) #f Compare To #3558 N, & & Value & 0.0010, ¥ & Error 24 0.0001, 455 Respond
If 2y Signal is less than value+error.,

(14) 7F Response [H# T, ¥#y% Return to command file,

STEP
R

AL ] E2E G bRl ROV IR LA RSP A B A COCT ISR, ESE
NSO DR

(D) ERRI S, A Model, %£#¢ Add General MDL Entity—Template 14>, #i
HEFRIB A Lock Fix Joint H{7 ELJHAS

(2) ¥f Properties b5 Type SUAHEH, £+ Write Text To Solver Input Deck .

(3) HANWIFNE, BIEEIZ A

<Constraint_Joint

id ="1001"

type = "FIXED"

i_marker id ="{the_model.m_door.idstring}"

j_marker id ="{the model.m_car.idstring}"
/>

1% 7-BtE LT Door Lock Marker fll Car Body Lock Marker 2 [R] i) [#] 52 & »

(4) ERRI N Es Y, A Model, 1%£#¢ Add General MDL Entity—Template 14>, #i
PR Seq Sim Commands 1) ELHIA

(5) ¥f Properties b33 Type UAHEH, £+ Write Text To Solver Command File,

(6) ANUWITNE, BIEPHI A,

<Deactivate
element_type ="JOINT"
element id ="1001"
/>
<Simulate
analysis_type = "Transient"
end_time ="1.0"
print_interval ="0.001"
/>
<Activate
element_type ="JOINT"
element id ="1001"
/>
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MotionView & MotionSolve

| IEEREEYED

<Deactivate

element_type = "SENSOR"

element id ="{the model.sen 0.idstring}"
/>

<Param_Transient
integrator_type ="VSTIFF"
/>
<Simulate
analysis_type = "Transient"
end_time ="2.5"
print_interval ="0.001"
/>

<Stop/>

ARG T — A TAER, DA R ARV B % AR ] LRI N
s TEVPIRAS T, R s 2 1 1 R L ] 5

AT 1

WO R AU ] 5 o

NSRS

FRR RBP4l VSTIFF

AT 2.5 FhiFEL.

LT

STEP
08 Ey ALl

(1) Hiii Save #%Hl&, TRAFHIAL.

(2) i THAAF ) Run #241@, A Run (4R .

(3) Hiili Save As AbM “SCAFNINE” H2 4 ﬁ, PRI LR XML A% 2K A A8 4 A
A

(4) Hiidi Run #%4H, 53 MotionSolve, KA,

(5) KRFEANE, i Animate $28H. SEINARAR BB E 1, 2EN HyperView
7, HERARMLE R

(6) Hii% 12, #t N\ HyperView F£/7.

(7 i THF ) Contour #c4H o, 2 fIE 4-77 WEN 1 =,

QFFFP£3F?

Result ype: _I Selaction: Averaging method: Display oplions: Legend theezhold: Result display control
|3.,m o] ~] LI_LI |—_|s,,,p,e = ¥ Discrete color I Max |_u ™ Oveslay resul display
¥ Intespolate colors Clear Cortour |
[vortices | Resovedin I~ Vaision< [ 70 2 Cue [ 0 GosteFitSvie_ |
Layets: Max = . I.\‘-\nalysis System w| Emvelope race plot: Multiplier; 1
e v Mone - Show ls0 Value
IR Use come dete ] | | ] e |
racks
I Use tracking system fost_| Edtlegend.. | | QuenResuts..

K 4-77 N B
(8) Hy “Hhmiki” Q. s, R AL S R
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NIZZIBE DT 5 R EAREE
(9) &[] MotionView % F, Fifi Plot f¢ffl. ML EIH HAFTE—NEH, BEA
HyperGraph F£17, FF#AKAELE R .
(10) #7111 3, #EA HyperGraph f£)7 .
(D) %R E 4-78 WE TR RS S 50 1 ihZ.
BEAZ 5 0] T 2t iy AVE 2 8. /& HyperGraph % 1, iy Export
Curves %l %, % k.

Datafle: Eﬂr \chapddhcar_doot sbé =l _I"“*
Suboaser = =] Y Type: Fhvl  Requast nu-.l ' Companent: mrl ™ Previ
X Type: Hime +| [Boxy = I

:n-w-t F % ;"f:f“"“ 3

Lok [Usn cunerd i =l O F showiegens =] a | Hew | P |- A | Hem | e [

Bl 4-78 LB S 5 1 ih 22 )

i g K 4-79 Fros.

Contour Plot Transient : Time = 0.004000
StressivonMises, Max) Frame &
Analysis system
Simpla Avera
E'UTQ
=00

cal
FInbEds‘l’SU‘US 3544
Lygcal Min= 1 660E-14
Flexbildy/30103 8463

e Flexbody/30103 Car Door
| I ok el el _.._'...........:...___x
T e i
% o - =an
— —on2
Boef | T T T T T T T = = =
, EN
Y 006"
iﬁ-’( = 025 05 075 125 15 175 225 25

Bl4-79 (s

WIZEH & 2R RG22 i R e, KOREE R T 2R R GEsh 22 7 W 85 R HER P, ]I
WRKIE T 2RSS E, AR B U R Ze bt R AR Gtk e i,
1115 FL A8 24 Je S8 ) 25 Fa) 588 PE A% LA R it A 23 A B Al a8 PO 4l « MotionView (KFT58 A
WX 7> T H HyperMesh, nJSEHLaM SO G EAR IO QI 5 SN I AE = 5 04 vl 2l
FRVERIIIRL . AT PEAR IR TRV EIE . WIS AL NI R & 0 A i e 48 AR R,
MG BEE A SEAR TG, 20 NI G ARG (7 A S 4 i 1 A i
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REEMGES RENA

AEZXF MotionView PIREENIES (MDL ) HT TN B, BT AZHHEI I UER
MotionView #MENESANEE. A4, KA MOL MTFRSGHER . ST BURERETI T4
e SR A,

AEBE QMR




5.1 #FEREIENIESEN

— A SR HE AR 5 i (Model Definition Language, MDL) 5 T i@l R 5t

DRI 0E . SE R SRR G AR L BURAGE LU 2 AR5l ) 2R 4 R
fi s E G R . ] MotionView % i 2 A R GBI, BIALKE F 3l 460 MDL 4% X
A o

] MDL #4722 462 122 R G0E LRATUL MR :

® ] LU R AT AR i

® n LU AR SCAR G A4 T T A LA

® THFEIIAE .

® GUFERLH AL J T A

o HIMSHAL, 2B RGAACTR AT S S3H%

® {5 MotionView ] /" FtHIASCHFIIXS 5o

® SRR BRI

® P AIHMYES R AN LR AR T i

MDL Jy—/> ASCIT A% 30, W DU AME RSO gifHa34TIT. £ MDL 1, f—f)

BERER RS OO HTE1S. R OO 5ISREARIATERER . BT
#E55 MDL ] Sk, ERSEAER <7 155519,

i MotionView HI /™ Fhidi th () MDL SCAF Hy AN 8 70 MR B 4 40 58 R 70

(Topology Section) F1%#zi#4> (Data Section). 1, Hi#E & T AR EA L W 43 2[RI
HEROCR, a8 AT (1) 8N 1 01 R L ESahs 4

MDL BERALE T AR 3 K154,

® S SN G iER): Wn*DefineAnalysis, *DefineSystem.

® PENGFIH T H E WG ES], Wi*Point, *Body, *System.

® X% ¢ Xififi): f*SetPoint, *SetBody .

11 LR FT P RTE AR T 2R3 ) AR RS 4h O R, 3 =2 A DR R0 % s

BEAT T € o MDL HGTE A Y AT LMERHES . O 13 B A1 SE4r s BE A% MDL R 4544,
FEARNT SR EERIZR2T P B (R TRy AR AR TR B2 L 1 v F) S 3R AT 4124

//comments about the MDL file
*BeginMDL(argument list)
//Topology section
//user-definitions sub-section
//declaration of entities sub-section

//Property section

*EndMDL
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MotionView & MotionSolve
| WSEEECESIE

ZHEGU T, MDL iG] nf ORBAEE R, (HE A E 4. Fln, ERE T RS
XGRS, WEREAA TR e L R RN, AR E S R A R
DAL P R, X B S A R gfe . AT ok TAR K7 (8. Wi P Al
MotionView BT J)2F T AL, 844 MotionView i IF4 ) MDL A7 .45 42 1
IR S5 R REAT A2

—ANLAF) MDL M B AR R

P A BERGE AR AR T *BeginMDL( ). SR 5854 F 2 TR, AH TR0t
WA HZSCEE. 78 MDL BRI AN, (RSO R e ks A s o %A
THAEEIE T AN, popivot A p_em; GIE T —AN4408 b_link (A, aEEiER RIS A E
I T HARXS x e e gk e e X TEE; &EMAT ACF #iiliE
AL ADAMS 3K i 2 K it .

//body 1.mdl //

*BeginMDL(pendulum, "Pendulum")

points

*Point(p_pivot, "Pivot point 1")

*Point(p_cm, "Pivot point 2")

bodies

*Body(b_link, "First link body", p_cm)

joints

*RevJoint(j_pivot, "Ground Pivot Joint", B_Ground, b_link, p_pivot, V_Global X)

output

*QOutput(o_1, "Angular displacement of link_1 about X-Axis", EXPR, 'AX({b_link.cm.id, %d})")
*Output(o_2, "Angular velocity of link 1 about X-Axis", EXPR, 'WX({b_link.cm.id, %d})")
graphics

*QGraphic(gr_pivot, "Pivot graphic", CYLINDER, b link, p pivot, V_Global X, 0.25, 0.25, 1, -0.5,
CAPBOTH)

*Graphic(gr_link 1, "Link graphic", CYLINDER, b_link, p_pivot, p_cm, 0.25, CAPBOTH)
*QGraphic(gr_mass, "Mass graphic", SPHERE, b_link, p_cm, 0.5)

Template Definition

*DefineTemplate(temp_def acf template)

output/reqsave, grsave

sim/dyn, end=2, ste=100

stop

*EndDefine( )

setsystem

*SetSystem(MODEL)

*SetPoint(p_pivot, 0, 0, 0)

*SetPoint(p_cm, 0, 5, 5)

*SetBody(b_link, 1, 1, 1, 1, 0, 0, 0)

template

*Template(temp_acf template, "ACF Template", ACF, temp_def acf template)
*EndMDL()
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G 11| MDL 3R
fE MDL 1, X4t (entity) sEXMEIRICE (Winis A, BEHEESE. ARAR R 1

—BiiiR . JH, MDL PSR e PR AEXS (Built-in Entity) RIS A€ SO0 5
(User-Defined Entity).

WEX S MDL it 5, H - a] PR AR AT 2B B X L0 S AN Pl s e
X 7 MDL 1, 4 K250 U B0 5, e . BEESE, BIWNENS. WE
XS HEE R &M ln, SRR m T Xy Yy Z ABER, IRASHIA RS,

P BESONS, R R 24 MDL Hff e o F P B SONSE TR, —
HAZ R e e S Az SR AER B e 2 OO, ] EAZEAS R bl S 52
WH. 55k, AP ATDIET—ANE o SO G A IS N S, B7E A B G E A8 A
JUEESCN S . R P A XS A T RENG it St B, 72500
% (System) EZMEADNGIESIK, BrE— A MDL hESAMA. KT RS
MEAVENTBRRARG . WHIRSE. L3 RG5%. % (Analysis) W52 b NI AE 2 (445
B b R E TS BT KB, SRRSO S Ak, BRBEAE) Rl T
VAN B SR (B 8% 1280 (suspension design factor, SDF) R TMIME > HTARAY
Hyntle (Dataset) J&— RV HE AR (WL AL TR M/RBEATESU4
) S . B (Template) & FH TAFATATSCAF I SCART G, ] T B SCAHR A5 A
Fi3A MDL PSSR AME R AR 25 RS TE 1) A %

12| VDL Mg EAEM

fE MDL o, fFE— NS A RS (Variable), bRl (Lable) J 52 KIRMILAR
JEYE. AEREA, fE— AR GA AT I ME— AR 4

R 5-1 HIH THEREA Y MDL % S4B, A A (R B 7 1R AR 44 A ) TAE AR
U PR U R X 52 o

%51 MDLX&fraMn o)

X% [IEZVIEN BB IEAR R
Point p_ X+ Y. z. label, state, varname
Mass, IXX. IYY. 1ZZ, IXY. IYZ, IXZ, cg. cm,
Body b_ .
im, lprf, label, state, varname

W RevJoint i bl. b2, i, j. id
Vector v_ X+ Y. z. label, state, varname
Marker m_ Body. flt, x-axis. y-axis. z-axis, origin
ActionReactionForce frc_ bl. b2, fx. fy. fz. id\ tx. ty. tz
System Sys Label, varname, state

N Analysis ana_ Label. varname. state

R A RE SO S
Dataset ds_ Label. varname. state
Template tmplt Label, varname. state
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MotionView & MotionSolve
| WSEEEEE R

WS s O BEEAN R RS KB EAFRE IR R E A . & 5-2 5
T RAR RS R, R 53 FIR TSRS RS S

w52 METERZ
SR kR
b_knuckle WU ZRGE o8t 1 A A

p_knuckle cg B T AL

#x5-3 MEEMER

MBI PN Z
b_knuckle.cm b_knuckle [F15TCFRIC AR
b_knuckle.cm.id b_knuckle [ CMRIC 05
p_knuckle cg.x p_knuckle cg ] x ALtz

@13 wow xu

MDL & G IR A G d M. R 5-4 45 H T 307 IR R G B 7

& 5-4 XBpFREMEA

P S 2 X

B_Ground M
P_Global_Origin ARFR IR
V_Global X, V_Global Y, V_Global Z BARFRRTIX, Y. Z 5
Global_Frame FARANR R
MODEL AR
EXPR Jy*Output( )E X Fika
5.2 [ f MDL flliEF R &iEAE

N HFFR G0 L

® LRI ST,

® i ARG,

® i {H AL YE A

® CUFERIRYE .,

® 7 AR SE O MR AR (T ARG AR .

ZARBI T RGN E X5 AT 5 R IR TR e SR, RITE 5B XA
PR, ARREER PR TR, SORARSER, W 51 P,
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REESGES RENEA

J/Procedure to add two numbers //main program that calls procedure
rmc summatiorfa,b) Ezg
Variablea summation(a,b)// Instantiation of the
Variable b procedure
Sum=a+h Z:g
Print Sum
} summation(a,b)//Instantiation of the
//This procedure is essentially a reusable RIOSSRREE
program which needs some information
from the main program to be complete
a) b)

K 5-1 TR X7k
a) BRI TREF—TAREEN b) LRF—2

M P72 (Procedure) A FREFFHRMIFIIEE . AEERET T, SDHTFREFITLUZIR
WH GBI P PR R ERF I — 0, How SO R o] AR B RE P A7 58 o

FAH, TR (System Definition) tHj&—AN K41 ARG FEAMF B UL RSN G 2 WiE
HERGY, FRECEXTUZRIAH. TREZETERSEMN 0, HeX
SRR AT DAAR 32 RGBT 5E o

AT R G E T B A IR

® &N T RY.

® i MDL BiZlrh, sLfilfb 1 R4,

@21 FrgEy

7t MotionView W', T RGE Mol EHABA . R EREER, TRAN
MDL FR T84, ik 5-2 Fior.

PR ARMIBIAL

I
I
I
I
—

T ARG E ST A LI AL—Fh 05 AT

I
System Model —J» System Definition

System Model —=—» System Definition

|
|
D Main Model or -
I System Definition II
|

K52 TRZEX SRR

® HIS UG AR AR O SRS 1 R G .

® il GUI & X 1 R4,

W WRIINERHET Taide. Jrik— T ELRG 2 HEBMELR T, 7k e
i3t MotionView B 7 R4t MLIME, J7ik —f M T Lo TAREUD.

Kl 5-3 fifiid T MDL B L 7 R GBI 2 [A] (R 22 5%

163



MotionView & MotionSolve
| WSEEECELEG

//comments about MDL file //comments about system definition file
*BeginMDL(argument list) *DefineSystem( )
//Topology section //System Attachments
. *Attachment()

/[Topology section
//User-definition subsection

//User-definition subsection
//declaration of entities sub-section

//declaration of entities sub-section

a) b)
K 5-3 MDL BILL 1 R G 72 52 0 L
a) MDL #  b) ARG

(22| FREgEEXREN

TRGERUE N R S ERN R . EEN R RS T R G5 B h,
MotionView KZHONER, Wil A, Bk, BB IERN S . K 5-4 fiid 7%
BB T ARG LRI IR X 52

SCE P IRIES

Kl 5-4 HERTBRET RS

k& T *Attachment( )ifi ), T FRG0w X5 MDL B Rl *Attachment( ) T %
PRI IR, fnas . 4A%%. JE38 i *DefineSystem( )iE 1) 1 5 * Attachment( ) 7] ) %) % A5 H:
ZRAREREN S . PIREARR T T RGO L .

Systm Definition File, System_def.mdl

//system definition file: System def.mdl
*DefineSystem(sys_definition,b body att)
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*E:l:il‘:x'lﬂn& r‘_Fﬁ

//attachments

*Attachment(b_body_att,”Attachment Body”, Body,”This body comes from outsides the system™)
//System Entities

//Attachment entity can be used in the definition as shown below

*RevJoint(j_sys _joint, “Rev. Joint”, b_sys body, b_body att, p_sys point,V_Global X)
*EndDefine( )

(23| FRgsmM

TARGUESEE R, IREZARGQEZ A5k, NMHSIARFR MDL B, B,
EXT —AAERALRN TR, M AHE Al AR RSz r 248, R 5-5
ST T RGEUILA LR DL K AE MDL BRSO R K ik

®55 TFTREERAEAXGHUREFRAE

Reference

Number Systm Definition File, System_def.mdl System Instantiation in an MDL Model File, body.mdl

1 /Isystem definition file: System_def.mdl //IMDL model file:body.mdl

2 *DefineSystem(sys_definition,b_body_att) *BeginMDL(Base_model,”Base Model”)

3 //attachments //nclude system definition
*Attachment(b_body_att,”Attachment Body”, Body,” ¥ « "

4 This body comes from outsides the system™) Include("system_def.mdI”)

5 //System Entities //System Instantiation

6 /Attachment entity can be used in the definition as *System(analysis1,”First system”, sys_definition,B_Ground)

shown below _ _

*RevJoint(j_sys_joint, “Rev. Joint”, b_sys body, . .

7 b body att, p_sys point.V_Global X) //Set entity properties for system1

8 *EndDefine( ) *EndMDL( )

MDL A58 s Y ] (R OC R W R

System_defmdl: ¥ ZRZeHAY system def.mdl T4 W 25 Hi*Include( )5 | %1 MDL #< 4 rh,

b body att: 7F T RGN * Attachment( )52 X FIEREXT S A w44, H*DefineSystem( )
1.

sys_definition: 7FF Gk A il i *DefineSystem( )& XM %44,  Hi*System( )5 ]
J %) MDL i,

TRGERA T ke, LU DL N E—Fh oy XS4

® F-Zi%% MDL U fF.

® ik MotionView [#] System/Analysis [AIRZ A .

® {ili[f] MotionView [] Assembly Wizard % I1# A .

5.3 A MDL 6iE S HriEs

7f MotionSolve H1, ;MBS AT siElE Al g Hir b 4 ok LUK Y H 21 2 AR
B EIREIRN S (R, BESS) S, WIBZLBETHS AU T 23 B A 7Y
MR 5 1 R RERAETEVR S f) E AR, FURBIR S RN, 2 BB (i
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MotionView & MotionSolve

| WSEEECEEGS

)41 *DefinitionAnalysis( )53, 1+ R G 1E 1) 44 F *DefinitionSystem( ) 5| F o
R 5-6 TG T TR R AR 2 b K JLAE BRSO R i

H# 56 DREBEAREHREFEETHRNERAZ

Ezf;rbeerl’{ce Analysis Definition File, analysis.mdl Analysis Instantiation in an MDL Model File
1 //analysis definition file:analysis.mdl// //MDL model file
2 *DefineAnalysis(def_analysisl,j_joint_att) *DefineMDL(base_model,”Base Model”)
3 *Attachment(j_joint_att,”Joint Attachment” Joint) /MInclude analysis definition
4 *Motion(motion_1,”motion 1”,j_joint_att,ROT) *Include(“analysis.mdl”)
5 *SetMotion(motion_1,DISP,"360D*TIME") //Analysis Instantiation
6 *EndDefine( ) j r’:jjl:iarll}t/)sis(analysisl,”New Analysis”, def analysis] MODEL.
7 *EndMDL( )

7E MDL # R eh, BRI TR R S R W R .

analysis.mdl: ) M4 analysis.mdl [T P 2 H1*Include( )51 H 1 MDL fi b,

j_joint att: {E4MATAR I A 1) * Attachment( ) 2 X FEI AT R A 844, H*DefineAnalysis( )
51 H

def analysisl: 7E43 T  h i i *DefineAnalysis( )€ S HT X %44, Hi*Analysis( )5 |
H%] MDL # e,

54 HEEEE

M5 (Wizard) #&& MotionView 5% KK ThHEZ —. FRUEN) MotionView 2235 FE 7 AL & P
AN B RS (Assembly Wizard) Fl40#T LA (Task Wizard). ]S H T RS
e~ bt L A SRS AR Bl N FH 1) 50 DA E B 58 e Gt . Tl AT LA & 4 R a
KRB, i FHEZRQIE 5=5 PR,

MotionViewH HLik
AR

F RGBT E
(RGUELER)

SIHTRTL
(ToE LA

IEEEETE

5-5  fFHER

li] S HH PR R R PIE i)  R A 00 1) 2 230 £ 2R 1 AR G R A 3 A A R P A 8
U BN, BRI ) 3 45 T P R R T R G LLORUE TR I H (KA Ak, AR5 M ik
MBI ] 2L 1 R GOT LS S0 NI . BAMAIRSE e R, BEA M T
15 AT U0 M 2 AT 10 b G R LB EA T TOUIE, KRR P fRE k2
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REESGES RENEA
OGS THUE o 3T T DL T P AR A BASCRE AR T 008 SURL A T, BERR A 45 R
Ja s U AR, ATLL A B 58 s R e A
Hiir, MotionView CLHUE AR R T (K 5-6) N AMsh i ir Lok ia 3
(E 5-7), A 4ARE R NE 0] T T LLE R TTE R AR S R BRAL. BERG LKD)
I RIRRGE A SRR A8 D2 o b T ) 220 & R G TUE T T 70 A 0L,
WA T AT ARG KC 208 ~FATBESh T, B, ReIG 4. Mgt Rkig
Sete, WM U0 A B R R B Sh SRR S B, TR e e RS L
Lol

5 ol
q Assembly Wizard - Model Type K u
i
Page 10of 7
| todel thpe I
& Front end of vehicle
" Rear end of vehicle
© Full vehicle
" Powetrain mode|
Reset Selection | Message Log.. < Back | Mext > Cancel

Select a task
Frant end task IKinemalica and Complance Analysis j
Massage Log. Back || New> | Cancel |

Bl 5=7  Ash e ot Tok 3

MotionView SZFEH P HE i) F . 5E 302 X2 fG, #E MotionView [1] Model
SEHURTY) Set Wizard Paths S UEAE & 2 m) 5 SR B AR BT AT S B e UYL 5 70 A7
Thie X, Wk 5-8 fin.

F T

I~ Use values from preference file

Assernbly wizaed fl: [0 7akeic 1.07huw/memlb/model_vizard wed

Task vizard ile: [BTo: 711 0muimaimdRonask_wizadwed
||| MDL standaid include fle: [ 3] D+/ahairl 1.0/hwn/mel/io/std_ne.mdl

Wizard ibrary deeclory: 2] 0:akair11.0/hwme/mali

Repost log file: [ﬂc:ﬂ.lse(s!.mmls

[ [

%] 5-8 Set Wizard Paths X5 4E
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MotionView & MotionSolve

| IEEREEYED
5.5 52

E)s5.1| mA VDL gl g

AR S LU A2

® G4 MDL BRSO AEAT k.

® e M IUIN T, 25, R0 ECh 500 S HIBES T

® HTAEREATE, HWoRRIRNIZ) LR

® i ] MotionView BRI T 5~ K—FP— 2=l 557 il 1A &

5-0 gyt T AN RERRR T 5. R4
ARG NHERE, SERAE A R AR R I . R
FEH ) ()RR Z 5071 BERT A Hi333),
AL T4 R AR AR (0, 10, 10D f7E.

Kb, A MDL 5 44 *BeginMDL( ) +
*EndMDL( ). *Point( ). *Body( ). *Graphic( )-cylinder.
*Graphic( )-sphere. *Revloint( ). *Output( ). *SetPoint( ).
*SetBody( ) -

£ MDL i, A7 KB X 7 KNG

STEP

Ol 172 MDL &I 304

2=9810mm/s?
ZL
Y

Kl 5-9 AR

(1) TIPSR GiAEES, Bl — 30k, JFEILHRIA LR ¥ MDL AU EAAS -

//Pendulum falling under gravity
//date

(2) fEgassiEt, AldiEf*BeginMDL FI*EndMDL, ‘EA 4R T MDL K% 14
Lgho, JLAh AT v ) #0KE SAE LR TR B

*BeginMDL(pendulum, "Pendulum Model")
*EndMDL( )

*BeginMDL( ) iEvE U R FTR:
*BeginMdl(model_name, "model_label")
7, model name JERETIAR 544, model label fEAERY by,
STEP
02 s or eIy
(1) TR TE ) *Point( ) B ks fll 108 ALE . B A RITEE LT R FR:
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REENGEE REMN A
*Point(point_name, "point_label", [point_num])
i, point name J& ffKASEE 44, point label S S K4 FK, point num & f K4S .
EARTIZR 2, 77352 X point_name Al point_label, 41T fff7~:

//Points
*point(p_pendu_pivot, "Pivot Point")

(2) A HI*Point( )BUEE S Ah—ANai, FI T2 SCHRRFUOA B BUEESE SRR AW R s
*point(p_pendu_cm, "Pendulum CM")

(3) NHI*Body( )i B AOAAX G o *Body( )ift ) fIEE IR DT
*Body(body name, "body label", [cm_origin], [im_origin], [Iprf origin], [body num])

H:Ar, body name JZiZAAKAEE 4 body label JEAAMFRAE; cm origin F-T-i% body [
L E S, B HONIEIA S im_origin DY Fe AR E S, RS HFAE N IE RS AL
Iprf_origin Sy H1)™ A X 51% body KIKHRIFBALNR RIS, %S ECNIEIHZE; body num
AL GAIAT IR R

5T GBI G TR AR BT

//Bodies
*Body(b_link, "Ball", p_pendu_cm)

(4) EXKETE, TR R SR, BB E RTER T Fos:
*QGraphic(gr_name, "gr _label", SPHERE, body, origin, radius)
Horfr, gr name NiZEEAE A, gr label 4 EJEAFK, SPHERE WXL N ERIA,
body & 5iZ K TEAH L) body 4K, origin A iZIRIKRIER.L, radius NERIK)EAE. & 58
JERE AT RN 7S -

//Graphics for sphere
*QGraphic(gr_sphere, "pendulum sphere graphic", SPHERE, b_link, p_pendu cm, 1)

(5) & XAFEARPIEE DR

*QGraphic(gr_name, "gr label", CYLINDER, body,point 1,point 2,radius,
[CAPBOTH|CAPBEGIN|CAPENDY])

Hrdr, gr name ZEEJEA TS, gr label jEEIJE4FK, CYLINDER & X T iZA 121
H—AEFEAAE, body WIS T 5% BT AR SCHEK body, POINTI1 A1 POINT2 43 il Ay 5l AT 44
RN IR L, Radius 5 T BFE K] 242, [CAPBOTH|CAPBEGIN|CAPEND] &
VB R) TR TR IE I, FH T4 SR RS2 PR (5 A A 79 1 i T 75 A

TEARSAG T, 58 ) AT B G g an R B

//Graphics for cylinder
*QGraphic(gr_link, "pendulum link graphic", CYLINDER, b _link, p pendu pivot, p_pendu cm, 0.5,
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MotionView & MotionSolve
| WSEEEEE L
CAPBOTH )
(6) QIR HeahmliEEME T
*Revloint(joint_name, "joint_label", body 1,body 2, origin, point|vector, [ALLOW_COMPLIANCE])
JLd, joint_name & FERL AL T 44, joint labe J&FERLHIFRE, body 1 5 body 2 45T
MR ERN S, origin jE T AN R NER: 5, pointlvector i X T 15 ) Rl I e il o
TEASG T, FehE] e ORE RIS e e E, NN FoR:

//Revolute Joint
*RevlJoint(j_joint, "New Joint", B_Ground, b_link, p_pendu_pivot, V_Global X)

(7 & Sl A divE o 0 T SO S R, s 1) s | pos:
*Qutput(out_name, "out label", DISP|[VEL|ACCL|FORCE, ent_name, [ref marker])

Hrf, out_name HyiZf i E I AR E 4, out label izt %I 4R, DISP|VEL|
ACCLIFORCE N ST fiefinth 268y, Qs fi#e . M. I EA ). Ent_name HIT-455E
e X % 448K . Ref marker /& R[ERET, HT-HHH 1S5 A48 R

58 SU5E BT R S E A A R PR

//Output
*Qutput(o_pendu, "Disp Output", DISP, b_link)

(8) 4 MDL BB & M0 I T @ rEfE . X —37, 18 id *SetSystem( )
*SetPoint( )F1*SetBody( )i AT B T . & LoeRa, AHISTERIN AT Pros:

//Property data section

*setsystem(MODEL)
*setpoint(p_pendu_pivot, 0, 5, 5)
*setpoint(p_pendu_cm, 0, 10, 10)
*setbody(b_link, 1, 1000, 1000, 1000, 0, 0, 0)

XHL, AU *setsystem(MODEL)iE 7], MotionView {1 1% 15 F1) 2 2% AR Y,
(9) g 3OAGi s h AU MDL B8, DASCIF44 pendulum.mdl BEATORAF. 52 58RI
BN A R B

//Pendulum Model

/105/31/XX

*BeginMDL(pendulum, "Pendulum Model")

//Points

*point(p_pendu_pivot, "Pivot Point")

*point(p_pendu_cm, "Pendulum CM")

//Bodies

*Body(b_link, "Ball", p_pendu_cm)

//Graphics for sphere

*QGraphic(gr_sphere, "pendulum sphere graphic", SPHERE, b_link, p_pendu cm, 1)
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//Graphics for cylinder

*Graphic(gr_link, "pendulum link graphic", CYLINDER, b link, p pendu pivot, p pendu cm, 0.5,
CAPBOTH )

//Revolute Joint

*RevlJoint(j_joint, "New Joint", B_Ground, b_link, p_pendu_pivot, V_Global X)
//Output

*QOutput(o_pendu, "Disp Output", DISP, b_link)

//Property data section

*setsystem(MODEL)

*setpoint(p_pendu_pivot, 0, 5, 5)

*setpoint(p_pendu_cm, 0, 10, 10)

*setbody(b_link, 1, 1000, 1000, 1000, 0, 0, 0)

*EndMDL()

STEP

IRTFF IR K R

(1) WA ER TextView AT CAGAE, HALE TextView JHIT R izl &1, Frid
—ANLH .

(2) ¥ 5 P)45 2] MotionView .

(3) iy “FTIFEER” ¥, Bl T 7R Lk $E File—Open—Model 14

(4) 7EFH ) Open Model X UFHEH, EFEILHTAIEE 1 pendulum.mdl B8 S04,

(5) Hihi Open 424, HABA, 41K 5-10 Fox.

File Edit View SolverMode Model Analysis Tools FlexTools Macros  Applications  Help
kA% Ik eoHBO UM Gk LG i BRI ERR-
R Y T LT
Sm] met]
[View al e ~ -=;
6] G e |
B & [E Fendubam Model []
B & [ M [ |
| EE Datasets1)
| 1) Standard 1eport dataced for MS
| B Foms (2)
B Gy
= Urits
B[ Bodes [2)
| GroundBody
Oaal
B Dato Sets [2)
.m‘SOlmLInRs
T Scbves Gaavly 7

iﬁh‘akelslﬂ

I . L
| 1 Global Drign U]

a1l 0 G COHAAM [0S/ . FOFIL W SLLDS
LN ~PPHSSH vmw R INE {1 E

| Glbax ]
.puwv 0 - =

| L7 Glbaz 0 * > e |

- [ Graphics (2] Propeties _

& fig doks 1) O T o Get coordnates fomnode: | Mods |u~whw

— 5 3
[ g Outpute (1) EI ® 0.0000 : i
!l . 50000 '

I 5 0000

L] |
o0
LGy

Ready

& 5-10 MotionView 1] pendulum F 7
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MotionView & MotionSolve
| R
(6) IR R, A F Al A T E A FIBILLE MotionView AT F X ROE R
(7) 7t Tools H1i£+% Check Model, A 5 € iR,
(8) #f SolverMode 5. N i%£% MotionSolve,
(9) B THAY P Run #441@, HEA Run [fifR, BE S H128% 4 Transient,
(10) #EA Simulation Parameter 725, #H End Time 4 2.
(11) kA Transient #7325, EH R ARAHKSEIKE .
(12) &M Main k%8, Hb “0fF0%” #%dle, fee T/EH 3, LA pendulum.xml
TRAFETY
(13) Hili Run 444, KA.
(14) K45, Hidi Animate 255 42125 FE .
(15) Hiifi Plot &Y F R M4 K, Wkl 5-11 s,

L.

= \‘ ;{/::\‘::‘f \\‘

Maiker Displacemant
Ny s @ o 8
et /
-l
~L
‘..-'—

2

&

I
Y X
= | e

02 04 08 o8 1 12 14 18 18 22

Time
- in RS IR NOKIA LIEFRew: 0-00000 ()
Datatie: BB F \cheptperdiban i =] |
Subcate: = =] Y Tywe: Fi-—l ¥ Rioquest: Fi-—l f Comporsnt: Filter: I Proview
HType =] Tme x| [Boy JAE 0/70000000 Disp Dutpes: fon Bal DM ]
Xroamt [} = rm_ REQ/70000001 Do s fon bround ) o
T = |System oy
Laout  Use cureni plot 2l [ F show legends = A | tee | e -] A | N | P ||

S-11 HSIsBh PIre K4 R Mk

()52 | mm MDL ¢ (E 8 12T Rk

ARG K2 AT RS )5, MDL @ R DL R W A 1 R, A I
fJfu$h*Include( ). *DefineSystem( ). *System( ). *SetSystem( ). *Attachment()

R Ay B i Tl g AR 1 T ROV IR R G, IR R
5.5.1 e SRR, B B8 ] MotionView G IR T RS W EE R G
SERE G AT 2R RGN )12 E o . EAREIAIIE 5-12 fos. BEEMSHNE 5-7
Fi7m o
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REESGES RENEA

'O,

Link1
2=9810mm/s’

[
Y
K 5-12 HEER

R5-7 EEERSH

. BM oo R B R
ZH
X ‘ Y ‘ Z X ‘ Y ‘ Z Mass Ixx | Iyy ‘ Iz ‘ Ixy ‘ Iyz ‘ Izx
A mm mm kg kg * mm?
Linkl 0 5 5 0 10 10 1 1000 1000 1000 0 0 0
Link2 0 10 10 0 15 15 1 1000 1000 1000 0 0 0

1. BIFHRENAREZIFARTFRES

STEP .
BT R

T RS 4585 MDL BL, AT 252 R AR by o SO A 2 A 4 Sy 5 Ay 16 FH 1)
T RGN,

(D) 77 B a2 (5% chap05 Ha%Hf)) pendulum.mdl #57Y,

(2) B *BeginMDL( )A1*EndMDL( )43 724 * DefineSystem( )1 *EndDefine( ),
N ARG/ EE U RS

(3) HET RGN E LFRFELL M E R

® %4/ & (attachment point).

® 41X % (attachment body).

XA att_point £ att_body 1 AIEHRT R AL E A

(4) fr*DefineSystem ()€ SGERAE B, W1 N For:

*DefineSystem (sys_def pendulum, att point, att body)

e EEN G DU R MDL X%, ff TR, @il SO St m it 34
N AR 4%, WHEA] att_point FoR p 5.

(5) ffiHI*Attachment 751 X #4485 Jr AR I 445 B

*Attachment (att_point, "Pivot Point", POINT, "Attachment point where the pendulum definition gets
attached")
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MotionView & MotionSolve

___ IFEERCE GG
*Attachment (att_body, "Attachment body" , BODY, " Any body to which the pendulum definition gets
attached")

Vi fEJ5H MDL 1, p_pendu_pivot FaRSC e K FPFRBIIMER ) IR T RGN, 1%5C
RUE S R R

(6) BEI p_pendu pivot {5 & ik 4 g fit, A5 258 3. I 2 *Point
(p_pendu_pivot, "Pivot Point").

(7) {*H pendulum CM point N4%,

(8) TRE*Body()ifity), JLLE RN L .

(9) *RevoluteJoint( )i&fJi%4% B Ground 1 p pendu pivot. iXH 35 H] att body Al
att_point 24t B_Ground ! p_pendu_pivot.

(10> PR EABRAAI ZE 1 f1)*Graphic( ).

A1) FFAARIIMEERY 3% T p_pendu pivot, iX HL#i] att_point 254C p_pendu_pivot.

(12) {RE*Output( )ifrfy), A FH T4 B A PRI A A 05 R

(13) MR TE ) *setsystem(MODEL), *setpoint(p_pendu_pivot, 0, 5, 5).

(14) ZHAMN T RGP A R, fEEAZ A HOCR . X8, fTH] (att_point.y+5,
att_point.z+5)5E Y. CM fi[FJA bR

(15) 38 Se R PR .

/I system.mdl
// created on:
*DefineSystem(sys_def pendulum, att_point, att_body)

//Topology Data

// Declaration of Entities

//Attachments

*Attachment (att_point, "Pivot Point", Point, "Attachment point where the pendulum definition gets
attached")

*Attachment (att_body, "Attachment body" , Body, " Any body to which the pendulum definition gets
attached")

//Points

*Point( p_pendu_cm, "Pendulum CM")

//Bodies

*Body(b_link, "Pendulum Body", p_pendu_cm)

//Joints

*RevJoint(j_pivot, " Revolute Joint at Pivot Point ", b_link, att body, att_point, V_Global X)

//Output

*QOutput(o_pendu, "Disp Output", DISP, b_link)

//Graphics

*QGraphic(gr_sphere, "pendulum sphere graphic", SPHERE, b_link, p_pendu cm, 1)

*QGraphic(gr_link, "pendulum link graphic", CYLINDER, b link, att point, p pendu cm, 0.5,
CAPBOTH)

// Property Data

*SetPoint(p_pendu_cm, 0, att_point.y+5, att_point.z+5)

*SetBody(b_link, 1, 1000, 1000, 1000, 0, 0, 0)
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BRENESRENE
*EndDefine( )

(16) KA LRA7 A system.mdl.

STEP
T

BT AR RIE T RS APRKIITIZ T RGNS . T 3h 2
Jra, B> MDL B8, 87 RG0E LR EZ R

(1) FTHFSORG S, ABT 231 T A *BeginMDL( ) FF4f—ME AL

(2) i H*Include( ) T R 4¢ systemmdl, 41T FioR:

*Include("system.mdl")
(3) fEEHI*System()SLBIL—NRIRTREE, W FPor:

*System(system1, "First Pendulum System", sys_def pendulum, P_Global Origin, B_Ground)

i&ﬁ?%?ﬁi%%ﬁﬂ‘%ﬁi%:
® fi*System()ifi PR E T RGN AR KA T RAE, ZERLL TAS
*DefineSystem( )i 1) & LA R H 5 X5 system] 1L sys_def pendulum i,
® IR ARG U EIERMGR, WAERAT SEHILI # g4I R AE S B, £ TR
4; sys def pendulum T*Rev]oint( )f FpfE S5IEFAANT S att body AHi%E. XA
RS OHAHE,  PAHKE att_body ¥ E A4 B_Ground.
HE FIRPER, ﬁdﬁﬁﬁ:/\$%¥%f
(4) i HI*EndMDL( )& 45 OB 5
(5) K XCARYwiE 2 a4 ") MDL UI#% doublependulum.mdl FEATIRAF. & X5EEEM)
AL, W PR
*BeginMDL(model, "MODEL")
*Include("system.mdl")
*System(system1, "First Pendulum System", sys def pendulum, P_Global Origin, B_Ground)
*System(system2, "Second Pendulum  System", sys def pendulum, systeml.p pendu cm,

systeml.b_link )
*EndMDL( )

STEP

RTFFIE KR

(1) W RATH TextView BT CAZw S, IALE TextView Fiifi Nl #1, e —4
GUH

(2) K FHHP]H 3] MotionView .

(3) iy “4THAAY” $icl e, sl TSR L File—Open—Model 4.

(4) 7EFH ) Open Model X UFHEH T, EFEILHTAIZE 1 doublependulum.mdl 14! ST £,

(5) Hiili Open 4241, AR, W&l 5-13 fros.
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MotionView & MotionSolve

| IEEREEYED

e o
B % % S e o0 EEMA LR o R RIS R R
O S EE T T

Semion | Pt | 1of1
[eomsoges =] =

10 Cobor[ Hes =
O & [ MODEL []
|

Y

g DetaSen 1)
IR Standard sepodt datavet o M3
5 Foms2)
B Gty
B s
B & (B Fost Ferduum Syiten m
Qandul"

o
g
i
3
b
i
]

O — A BB Cr TRy Y e L)
o ! Jivo@EHssH vmw imm UHE

3 " Jri
£ g Outputs 1] -+ [p-senocm 2|5
5 Bodes (1] Propetics [ro ——
" ) Groum By TR I e Gt coordnabes liom rode: Ureesobred
&g DetaSes ) e xwl—w x|
|-y Sobves s L
Ly S swuzen ,_I:I;I v . —
4 13
- [

Fasdy

|

|

|

|

|

| z

(1] v %

| = :um ‘%_Hf/"
|

|

|

|

|

|

5-13 doublependulum f#%4

(6) HRLAFIR ) Yo b 15 bR SCAS G i 8 T SR /E MotionView FHIHT R IIXT VG R .

(7) 1 Tools sz LRk $¢ Check Model #i4, K e & 51 e XAki%.

(8) #f SolverMode 3 H. N i% £ MotionSolve,

(9 ok THAH ) Run 4241, HEA Run MR, BEHHTIEAA4 Transient.

(10) #EA Simulation Parameter #7345, ¥ & End Time 4 2.

(11) BN Transient #5325, AFF IS HR E .

(12) JR[1] Main #5%8, Hdy “SCPR0YE” $&fles, R TAEHS, L doublependulum.xml
TRAERAY

(13) Hiifi Run 454, KRR,

(14) KfR4dG, Habi Animate ¥ & FH ZIRIs8) e, Hili Plot #441 & F 15 145
Ry, &l 5-14 .

Tranzient : Tima = 0.520000

1

o z;‘\_u-\/'é; NS

K 5-14 BHIEHIFE g5 F 2k

Vi Frame 53
Vi \\\\
g q
-y g
g f g
o d
& e
[ lagas™ =
Z P -
&
. REQ/70000000 Dis 0 on Pendulum Body) - DY
> o ; S~ -or ]

LS
| et
Te—

Marker Displacement
= . a

& & &

~ |
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BEEEEREEA
2. &M MotionView 81338 F A%

Yo/t MotionView R #E K 5-8 b HE O R T R g, RS R AR B
doublependulum.mdl FJERKl 5-15 FroRif) =R R 5.

*58 BETARAZEIESY

B, SR B B R
X ‘ Y ‘ V4 X | Y ‘ Z Mass Ixx ‘ Iyy Izz | Ixy | Iyz ‘ Izx
GERY mm mm kg kg » mm’
Link1 0 ‘ 0 ‘ 0 0 | 5 ‘ 5 1 1000 ‘ 1000 ‘ 1000 | 0 | 0 ‘ 0

Link3

Link1
£=9810mm/s’

L.,

Kl 5-15 =254

STEP

Oy tIET RS

(1) #T7F MotionView, i —44xifi.
(2) A T HAAH ) System/Analysis #4416

(3) 75 Add System/Assembly XfiEHEFHIEH Syetem HLiEFeH, Hihi Next f24H,
WP 5-16 Fios.

(4) HEAN Add System X IHHE, fFHBCNM AT RS, WK 5-17 Pios.
q Add Systemyassembly [ Add System

What do you want to add? <

T
You can choose either an assembly or a system to add. Assemblies have their own S
data and definition files, while systems are inlined in the same file(z) a5 their parent Gopstes
container, Variable: |sys_tl
Labet | syetem 0
& System
@ Assenily Defirition Name: [ det_sys_0

Back | ok | | caca | | apch |

¥ 5-16 Add System/Assembly XJiFHE ¥ 5-17 Add System $f4HE
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MotionView & MotionSolve
| IEEEEE G

(5) Huh OK %4, HEA System [HIHR

(6) Wi Add %4, #E#HE Add an Attachment X 16 HE H % @ X S A RN
att_point, FHEFNTZ KM E K point, WK 5-18 iR,

Labet |att_point

| Vasiable: |arg_0

[Poin -]
Type: @ Single only
€ Pait or single
Note: ‘smw |

L 5

K 5-18 Add an Attachment %] iF#E

(7) i OK %4 .

(8) Ry Add #51, BIEERARN S, i att_body EREFXSRARR, RN
ZRTN body

(9) il OK %4

(10) EHR AN SEEE, Fifibi ERPIRAR Unresolved. {F Point 47 & X fbr A8,
ZEBR LK) Select a Point %G HE A 1% £ Global Point /5 4% 5% % . 23U, XU Body #2240
1%4% Ground Body 1A IEHARN 5, Wil 5-19 iR,

Cra—r

EILSCIRSTE Vatiable Label Selection |
Options Delete lang_0 att_point Global Origin

Initial Conditions laeg_1 att_body Ground Body

System Translati Edt

Import/E xport

5-19 System/Analysis [

C11) AETH B R R system 0 47 & A5, EFF

Add Reference Entity—Point (8fFE T HA%H ) Points $%4 M
O KA. o o |
H: TRENGTHEEQEAAN system &G ‘:;m [pcd
KT i
(12) 7EMH A Add Point or PointPair XHiEHE 414 e 3
PR Mass CG. R840 p_cg HIA, 41l 5-20 Fios.
TEBRIMNE DL R, %A MJE T system 0 R4, .
(13) 7F Point [HIHZH Properties FrZEFH T Y UA - o | e | W—'HI
HME, SR o P B T AR L ) fx 2] A=)

(14) e )RR nitas 1 Properties An2sHh$k 3%
Bl y o, Wil Add 424, OB EISCARES, AR
178
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REESGES RENEA
BN “+57, il 5-21 Prs.

‘wm
it Lo |
O |
Fort || e || Undo | I Evalisted

Properes | Motion | Force | General |

oty (C _ea |

¥ Filter entities within valid scope

WVectos a
§ Data Sets "J
System 0

& Anschments
=

=
B2 EREN| i [ | S| Fea | PsD | Fiter.
a5 s cos | e | | FFT | AR | P
1 ]2 |3 ten (g | (| Fro | FRFO [Funcions.
[of - T |laog ||} |[window... | Hiber

521 FiEAHiERS

(15) M PP IOERAE, ] arg 0x ZH0E L X il HRIEI arg 0.2+5 24k e X
Z jio ZHEAE ) R AR R O SR, W 5-22 P

fe-co XA
Gl Get coordinates from node: Node IUnrwolvod
Measure Coordinal
|
[ — ——
L
; [ som 2% E—— TR

[%] 5-22  Points [z

(16) ZEIHH 3 WA I system 0 7 B A7, %$F Add Renference Entity—Body, i HEkIA
bR 5 A8 5 44 A — A J LT
(17) 7 Body [Hi#R ¥ Properties A25 iy A K| 5-23 Fros i .

a—

Properties [~ pefomable Data smma}.___l
CM Coordinates Inertia properties:

Inettia Caordsys e | 1000 Iy | 0

SodyCoodtye e | 1000 b | 0
L e T Iz | 000 Iz | 0

[¥] 5-23 Bodies [fi# (Properties Fr%%)
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MotionView & MotionSolve
| R

(18) Hiii CM Coordinates $5%%, % Use center of mass coordinate system 5 i%AE, iEH£E
Mass CG 1124 e i, Wi 5-24 Fior.

[--0 x|
M [V Use center of mass coordinate system
CM Coordinates

Inertia Coordsys IDlient two axes j [DC]..

Body Coordsys T Im Im
|ritial Conditions
——— [Pt [mass s _~ |[B30ao.000. 0000, 1.000 v |90z |[1.000. 0.000, 0.000

& 5-24 Bodies [fiix (CM Coordinates Fr%%5)

(19) {E5 H 3B 1) system 0 A7 5 A7th, %+ Add Constraint—Joint, 5 FHERIA 145 E
AR AR AN R (2RI Revolute Joint )

(20) f& Joint [, Bodyl i+t FAEGIHEN Body0, XUty Body2 4%, fEifiihi
Select a Body XfIHHEHILHE systemO HRIERAANT G . M, 1%+E systemO HrRJIERE S5O
SN R R SR, eI 1) BB 4 R ARBR & () X, nl&] 5-25 o

E—
ﬁ IHevulute Joint j Body 0
INun-corrpliarl j

Origir: Aligrment axis:

5-25 Joint AR

Joint [fifi *H B R Body 2 & Z A LM, FRX att_body. [F]Z, Point fi54%
att_point,

(21) 7ZEX5H 3 A A system 0 f7 & A, %8¢ Add Reference Entity—Graphic, i %R
INFIFR G — AN F 4 ETE - (Cylinder)

(22) {E Graphic [[# [ Connectivity #3251 5 Body $%4H, %E#¢ SystemO /) Body0
VR AR B B A IR LA AR % . By Point #2251, #£8% Mass CG 1 4 [ B HUEE A,
MEPEER R (att_point) & RAEREIF AT 1), Wl 5-26 Fras. {E Properties Fr25H, 4§
FERAEEAE 4 0.5,

Ea——

Connectivity Parent: Direction: Cylinder Graphic
Propeties ' Body ||Bodylj v | Point | Global Origin
Visualization Ter

Poirt | Mass G
| 5-26 Graphic Tt G 20)
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BEEEEREEA

(23) #%M FRPER, 1t SystemO HAIE— KA JE (Sphere), iEHL BodyO {1 A ERAA
AT MBI LA, Mass CG {FAERLCy. #E Properties bR, faeBkiR120 1, Wil 5-27

I

[on XA

Connectivity Parent: Sphere Graphic
Properties Body I Body 0
Wisualization Origh

Point I Mass CG

¥ 5-27 Graphic [tz GEEE21)

(24) i THAFHH) System/Assembly %4 58, #F A\ Import/Export #5255, % Export
BRI, FRE T RS S BRI Quick Export.
IEiy,  RIR S ERAIE B L RGBSR B TAEEAE, Wil 5-28 .

|w=_0
‘Alte\dlnm—s € |mport Export topology as:
Properti
Onfl:l’la— & Expot IHDL statements vl W Fropeity Data
s a
e Select fie: || Fe/chaptBisubsystem md
System Translation Quick Export |
Import/Export

5-28 System/Assembly [ (Import/Export Fr%5)

H: fif ] MotionView A7 FlIH AN T R4, HEEil ik System/Analysis [~ [#)
Import/Export LhjHg .
(25) fFHSCAYRAFT IR T RGBT, S0 E X N TR

T
Altair HyperWorks
Version : HWVERSION 11.0
Definition : def sys 0
Customer ID :
Date :
T
*DefineSystem( def sys 0, arg 0,arg 1)
*Attachment( arg_0, "att_point", Point, "Select attachment.",, )
*Attachment( arg_1, "att body", Body, "Select attachment.",, )
*SetDefaultSystemlInstance( sys_0, "System 0" )
*Point( p_0, "Mass CG" )
*Body(b_0, "Body 0",p O0,,,, )
*RevJoint(j 0, "Joint 0", b 0, arg 1, arg 0, VECTOR, MODEL.V_Global X))
*Graphic( gra_0, "Graphic 0", CYLINDER, b_0, p_0, POINT, arg 0, 0.5, gra 0.r1,, 0.0, CAPBOTH )
*Graphic( gra_1, "Graphic 1", SPHERE, b 0,p 0,1)
*SetPoint( p 0, arg 0.x, arg 0.y+5, arg 0.z+5)
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MotionView & MotionSolve

| IEEREEYED

*SetBodylInertia( b_0, 1, 1000, 1000, 1000 )

*Set( b_0.usecm, true )

*SetOrientation( b_0.cm, TWOAXES, ZX, DXDYDZ,,,, DXDYDZ)
*EndDefine( )

Ky A *Attachment 1TH¢ )5 — e B H S8, WA, WOEILMER, RIGHRAART, 4]
wi, FiRTERH P_Global Origin FR7ET RGN FH TS R0EE s 1A i AR RIS, AT
7RG B s, LG FRGUEREDI AL RS L, I B o] DU A 2:

*Attachment( arg_0, "att point", Point, "Select attachment.", P_Global Origin, )

STEP
w5

(1) ¥TFF MotionView, FHaE—A 21k,

(2) Hiili Open Model #44ie, AT E 306111 doublependulum.mdl #i%Y, 4
& 5-29 Frs.

(3) i T HAH ) System/Assembly 1241 B, #EX Import/Export #3255,

(4) W& Import BTN, EFE LB T R4 subsystem.mdl #5178

(5) Huili Import #2411 .

(6) {E3fHIF) Specify entity details X TEAE-F A ERIN SRR, il OK #&4H, 4l 5-30
PR

'Q specty entity details

Select a defindior: [svstem =] Ll
ﬁ Concel |
' 1
|| Jsystemo
| Jsn0
|| Note:
z | ;I
| ¥ DR
x: {;_Y L
5-29 doublependulum f#Y & 5-30 Specify entity details X} {5 HE

(7) I H YA S System 0, AR5 s SR THIHX 3] System/Assembly [fIHR H 1]
Attachments br%5. T RS RFER G B AT ERE, WE 5-31 Jik.

[ XI¥AH
_Atachments Vaiiable Label Selection
Options Delete arg 0 att_paint Unresalved
| e tee | - arg_1 att_body Unresolved
System Translation Edit
Import/E xport

5-31 System/Assembly [t} (Attachments Fr%)
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HRAENESRENA

(8) Hiihi Point $24, ERIEXIER: YZ WL T4 L ERC Pendulum CM, i 5-32
P MPHEAER T4 € 7 RGP e Bl K S i &

(9) Hiidi Body #4411, fEEIEXIEFE YZ WK R4 FimEkik Pendulum Body, 41/l 5-33

Fizse MARAE I TH8 08 1 R G0 P e BERL AR 5

K 5-32  FgE iR K 5-33 feeidEEg

(10) 7% Tools H1i%k+¢ Check Model i 4>, LUK AL 154 2 SR .

(11) J%F% File—Save As iy %, FRAAAL A triplependulum.mdl.

(12) 1F SolverMode > ¥ 1% $¢ MotionSolve.

(13) " THAHE Run #2418, HEA Run [k, B3E 219574 Transient.

(14) #EA Simulation Parameter #7325, # H End Time 4 2.

(15) Ht A Transient #5355, AH4MHCSHORE .

(16) JR[M] Main ##%%, Hiy “SCAFXE” e, fae TEHS, LA triplependulum.xml
TRAEEAY

(17) i Run 441, SKRAFBIAL,

(18) KRff&4i G, i Animate $#HI A F —#ERGUZ8)PiRE, Hili Plot & A EIRE
gl R, sl 5-34 Pros.

/70000000 Disp 5
pmmm=—— I ——
EfESEiErsemmsemE
RS B S v R
HL -EEvE B B EREIRY ESE
aa - o‘z\—_:n ! u : o8 .'J; : 2 : :_}u I 1; ke 22

5-34 =ERGE TR
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MotionView & MotionSolve

| SRR

y

G)s3

*ActionReactionForce( )Fl1*SetForce( ).

MRS ARG AR, IR R Gt
ANk b Jy R, SR GALRININBAT N, SRS
X5 G AR I NS Gt SRR AT (8 B I, o [ e i A )
KRG A IE . NI 4HE MotionView 1, KA TT
VRBEAT [ A AR SR R AR AR, AU 2 TR S
(Analysis Definition).

(1 G B BB ER i, 722 AR E il

P QL 5 A B B R/ RN DIV
(2) 2 FAE XGERARARAR R X il 0 A\ AR

[ F MDL €l 2 TR

AN G5 20 5 ) A ) s S A ] e A AR, R T ) AL 9

*DefineAnalysis( )

K 5-35 ML
Tx = step(TIME, .3, 0, .31, 10) + step(TIME, .31, 0, .32, -10)
(3) N HZ AR AL 535 B I = 4 LR 1) [ AT A%
RSO G T =IEMUIIBIRLE E R .
F#5-9 ZENMEREER
Ben PrORIVACY B
X | Y ‘ z | Y ‘ z Mass Txx Iyy Iz ‘ Iy Iyz Ipx
2Viv mm mm kg kg * mm’
Link1 0 0 0 0 -5 1 1000 1000 1000 0 0 0
Link2 0 0 -5 0 -10 2 1000 1000 1000 0 0 0
Link3 0 0 -10 0 -15 1 1000 1000 1000 0 0 0

STEP
fli TR

(1) fEXCAGE&F, Hrd—4 MDL BiM, ¥5jn -k # 7 *DefineAnalysis( )
*EndDefine( ), f£/a2EDET, 5B 5E SOMOG I — Se LA s F K 4t S5 I 21
XK T2 ]

(2) ML A* Attachment( ), & SCHENE] ERFE MR E . T2 02, AL 2R

WIE*Attachment( )15 1) 52 X HAL 8 44 5 *Define Analysis( ) & XA 44 —5 .

(3) il iEfA)* ActionReactionForce( )iE 1) & SCHAARAE FH X % o
(4) 33y R () DA E SO A ERA R JE Ik o B B S ) 3 ) LT 44 T 3 i <joint
variable name>.bl Fll<joint variable name>.b2 .

(5) L iFER)*SetForee( ), % N AW E HIFFREA:

184



REESGES RENEA
TX = step(TIME, 3,0,.31,10) + step(TIME,.31,0,.32,-10),TY = 0,TZ = 0

(6) mitiEA)*Output( ) BB F i .

(7)) RAF3CA 44 4 analysis.mdl.

ST S SE BT A NN s
*DefineAnalysis( def ana 0,j att)
*Attachment( j_att, "Joint", Joint, "" )
*ActionReactionForce( force 1, "Force Label"”, ROT, j_att.bl,j att.b2, ] att.i.origin, Global Frame)
*Qutput(o_force,"ForceOutput",FORCE,force 1,Global Frame, BOTH_MARKERS )
*SetForce(force 1,'step(TIME, 0.3, 0,0.31, 10) + step(TIME, 0.31, 0, 0.32, -10)',0,0)
*EndDefine( )

STEP
BSR4

(1) J83h MotionView, JfIIT 5.5.2 Fi6lEEn (8% B i p—
chap05 H 39111 triplependulum.mdl S ff. oot o 3Lk | |

(2) £ T HF i Hid: System/Assembly 241 B3 _Cocd|

(3) {F System/Assembly [ %% Import/Export, -
B “SCMERNE SISl R LR SR S forsec 0

(4) Hui5 Import %4 Elm
(5) 73 H ) Specify entity details SHFAE hkFepiny | E|
R Analysis, I 5-36 Bz, : t o

(6) Huh OK #%4l, AL, —
(7)) ZET5 B 3 A BT H RN TR A TR, A T B 5-36  Specify entity details X HE
£ B 1) Attachments Fr28 1 ol Joint $24, FF7EEITEIXIE
FAT e m, Wk 5-37 s,

Eoa—

Attachments pdd  [Manabe [ Label [Selection |
Options W [ att Jaint Joint |[ Revolute Joint at Pivat Point

Initial Conditions —_—

System Translation Edi

Impart/E xport

5-37 HTERLERC R

(8) LETH WM i A Analysis 0, FEi%+# Activate.
(9) %+ File—Save as—model 7%, KA A7 A new_triplependulum.mdl.
(10) £F L HAF P Hid; Run #%41@, HEA Run [T,
(D) PRI R new_triplependulum.xml FFAS FHER A S HOR AR .
(12) R4 G, i Animate I A5 2 RGIE3) L, i Plot #XHl &G T &
g R, Wil 5-38 s,
185
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| IEEREEYED

/ Trangient - Tirne = 0730000
o Frame 74

; ,/" "

] -

4

Marker Force

& 1
z a | S [ | [ [ [ S S —— — —
02 o0& 0B 0B 1 12 @ 14 18 18 2 22
@

K] 5-38  —RRITR K ATt R

©)5.4] mm MDL tIssmER

ARG PR2E I LU A
© ik O A AE, e SOBSTY R TE S T AR I R) S B TR) e TR A 20k i R LR 28 Ae
Ko

® (Lo HT R i A 4R

® T ST N B I TR DGR

PR SO R, FH P v] e s il 1) & MRS R I B0 ds S A1, T R ef . 384, S
%, f& MDL 1, 44 (Dataset) J&H ™ H & XM —RIEHIES . G188 05
£E, TTLAfE MotionView H /7 S AT E A . gt RAFEUMIBR. 46 MDL G5, 4l
£ i fi)*DefineDataset( )—*EndDefine( )& X Jf Hi*DataSet( )i H

STEP

O = —/NE54R

(D FTIF AR A, Hrd— MDL.

(2) filE*DefineDataset( )f1*EndDefine( )iEH). A T 5E LI € XAVIE, EF7EE
TEIX P 45 15 11) 2[RI LA P4 25

(3) fERX—SMm, FEARA e SO B GV E IR R, o
=R TR NI TR ET PN N

IR EE I O SR, IR R AR A, BT A *Real ()T T BEE SN
P, TR —4*Real()iER). 8K, MR DIRIE R 2, s SCHABSS R B 2ds,
BRTIE . AT

56 E B 75 248 F *Dataset( ) 1 AT 5014k . *Dataset( )1 F) I 3EAMS Ll T

*DataSet(ds_name, "ds_label", ds_def, [optional arguments])
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REESGES RENEA

i, ds name JEEU AR 44, ds label ;2 %5 AR E, ds def J& A AR L ES .
4) TR, RAEAZEUEN 444 dataset.mdl, 58 52 MDL FR N G

R

STEP

*DefineDataSet(ds_def force)
*Real(start_time, "Starting Time")
*Real(mid_point, "Mid Point")
*Real(end_time, "End Time")
*Real(force_magnitude, "Force Magnitude")
*EndDefine( )

Szl TESHTIEE i A S

(1) 7EXCAYRRS T IF 5.5.3 56481 analysis.md] Fi%Y, 7F*DefineAnalysis( )it 1)
A A *Include( )W HEAEER, WA &L

*Include("dataset.mdl")

(2) Mefefrid i) AR A4 MR 58 AL SL AL o

*DataSet(ds_force, "Force Data", ds_def force)

(3) dfif*SetReal( )R, NEAH M IATREVIIAH. *SetReal( )R T TEILU T Pos:

*SetReal(real _name, real value)

Hrf, real name AAF 44, real value A4 A{H,
XL, SEPRIAR§ 44 NIEE Jy Dataset def varreal name
IRV SRR % — 2 R, 0 B A

*SetReal(ds_name.begin_time, 0.3)

(4) ARSIk, SE A AR R (B, SRS A sepite, Wk ps:

*DataSet(ds_force, "Force Data", ds_def force)
*SetReal(ds_force.start_time, 0.3)
*SetReal(ds_force.mid point, 0.31)
*SetReal(ds_force.end time, 0.32)
*SetReal(ds_force.force_magnitude, 10)

(5) FESCRTSE A, T LA B *SetForee( ) 4% LA I N 7 HEAT3E X+

*SetForce(force 1, 'step(TIME, 0.3, 0, 0.31, 10) + step(TIME, 0.31, 0, 0.32, -10)',0,0)

(6) TEXAYHRART, ¥*SetForce( )W AL S M LU FIEA:

*SetForce(force 1, 'step(TIME, {ds_force.start_time.value},0,{ds force.mid point.value}, {ds force.force
magnitude.value} )+step(TIME, {ds force.mid point.value},0,ds force.end time.value),~{ds_force.
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| IEEREEYED

force_magnitude.value})',0,0)

Rk AP KFES “ 7 PRI AL 45 MotionViewTemplex HEAT % {H
(7)) FETAESXMIET, PRAFZEE SO 40 analysis_new.mdl. & Y58 mdl SCAFMN
W FR:

STEP

*Include("dataset.mdl")

*DefineAnalysis( def_ana 0, att)

*Attachment( j_att, "Joint", Joint, "" )

*ActionReactionForce( force 1, "Force Label", ROT, j att.bl,j att.b2, ] att.i.origin, Global Frame)
*QOutput(o_force,"ForceOutput",FORCE,force_1,Global_Frame, BOTH_MARKERS )
*DataSet(ds_force, "Force Data", ds_def force)

*SetReal(ds_force.start_time, 0.3)

*SetReal(ds_force.mid_point, 0.31)

*SetReal(ds_force.end time, 0.32)

*SetReal(ds_force.force_magnitude, 10)

*SetForce(force 1, 'step(TIME, {ds_force.start_time.value}, 0, {ds_force.mid point.value}, {ds_force.
force_magnitude.value}) + step(TIME, {ds_force.mid point.value}, 0, {ds_force.end time.value}, -{ds_
force.force_magnitude.value})',0,0)

*EndDefine( )

03 [Relfexitithats

(1) Ji3) MotionView, JF4TTT 5.5.2 i@l (ak
H 5% chap05 H'f)) triplependulum.mdl 3. e Eﬁ_z_irj
(2) 7T HAE A i System/Assembly 12411 €.
(3) f& System/Assembly [iT{ "3 Tmport/Export ||
WS, hili <SP B, W Lk ot | e
Y {1 analysis_new.mdl, I:;:D
(4) #ili Import %411 .
(5) ZE5H Y Specify entity details X 1 AIE HH E PEAR L _»|ﬂ
UK Analysis, W&l 5-39 FrR.
(O ki OK ficl, R AAITEUE. 5-39  Specify entity details X} {5 HE

(7) AETH SR LR BN I HrB Y, LE TR
£ B Attachments AR45FH H1ily Joint $241, JFAE KB AP — Igheml, &l 5-40 s,

188

oo xlvlA
Avachments | a4 [Vaibe [Lebel [ Selection ]
Optians o T Joint Joirt || Revolute saint at Prvot Point
Indial Conditions
System Translation Ed
Impaort/E xport

¥ 5-40 System/Assembly [Hi# (Attachments #7725 )



HRAENESRENA
(8) EIH WM h A Analysis 0, Ffi%# Activate.
(9) FJJF Analysis 0 R[] Dataset Sets(1), .l Force Data.
(10) 7F EHARIX IR Dataset [k H, & Force Magmotide 4 20, W1[&| 5-41 Fir.

Er— T T

—— Label Variable Twe | vawe |2l - |
————— |MidPoint mid_point Real | 0.3100

[End Time end_fime Fleal | 0.3200

|Force Magnitude force_magnitude Real | 2000000 77

[

i 5-41 Dataset [t

(11) JEF* File—Save as—model 14>, WHALRAT A new dataset_triplependulum.mdl.,

(12) 7E T HA s Run $#241@, #E Run IR

(13) PRAFCH 4 new_dataset_triplependulum.xml F:Ai FH ERIN S HOR AR

(14) K4 )G, Hili Animate I A FH —FE RGN IFE, Hili Plot &Ml A FH fa €
& R, ikl 5-42 fros.

REQ/70000004 ForceOutput- (on Pendulum Body) - TX

Marker Force
W & @ o B

T‘ . b oz 04 05 08 1 12 14 18 18 2 22
Time

B 5-42 =R R Ay bl R

O)s5| mAESURERSSFTR

ARGR PR 2 LU A

® Ll (i FH T S PRI G BB SRR R i 0L
® {5 S ARG KL T SR S A T 0L
1. MAMEXESEEER KSR

STEP

N N RRERE R S B E R B R RE

(1) ¥TFF MotionView, Fiat—A21E,
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MotionView & MotionSolve
B S a
(2) 7E Model 3z .1 i Assembly Wizard.
(3) #f Model type 4% ¢ Front end of vehicle, Fiif; Next %4l .
(4) 7f Drive type Ab%$% No driveline, .t Next 4241 .
(5) 7F Primary Systems for Front end of vehicle JT[fj, ¥¢'&E LLFEI:

- Vehicle body = Body fixed to ground

- Front subframe = None

- Front suspension = Front SLA susp (1 pc. LCA)
- Steering linkage =Rackpin steering

- Powertrain = None

(6) Hy Next #4411,
(7) 7F Select steering subsystems U1 [f H1 1% & LA N &I :

- Steering Column = Steering column 1 (not for abaqus)
- Steering Boost = None

(8) iy Next #4¢4l.
(9) 7F Select springs, dampers and stabilizer bars T[] 15 & DL F &2 :

- Front shocks =Frnt shock absorber (with inline jts)
- Front stabilizer bars = None

(10D #iifi Next %41l

(11) 7£ Select jounce and rebound bumpers 5 [fil 111 $¢ None, il Next #%4] .

(12) ¥ Attachment Wizard [1] Compliant ST ¥ & & No, i Finish 14 .

Hil; Finish #8207, nTCLRG Next $%4], BUUISN T REERAGE . M0 AL
Wk 5-43 o

K 5-43 AT RO
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EE

REESGES RENEA

STEP

2B 15T TR R S AR FIRE S 47 TR

(1) #EA Analysis s 5., ¢ Task Wizard iy .

(2) #f Task Wizards — Front end tasks T[] % $¢ Static Ride Analysis {F >4 Front end task

(3) Hiii Next #%4l,

(4) Hiifi Finish #24, 3l Task Wizard XGAE, IXHATDMESCAIEE . 0 HE . O
Bk e S H, Wk 5-44 PR,

q Task Wizard l = J
X| | A
Vehicle Parameters ;]
—
Vehicle end JFront ~||  Jwheel Base (mm) 2734.0
Type of suspension Jindeo. ;] Fronkt Braking Ratio [] 0.700
Tie Static Loaded Radius [mm) 310.00 Front Drive Ratio [-) 1.000
=
Tire Vetical Spang Rate (N/mm) 250.00 &l Ratio [-) 3.00
[ehicle CG Height (mm 711.20 shicle Weight (M) 15568, 70
i o
Meszage Log... < Back | Mext > Finish I

K] 5-44 Task Wizard X115 HE

(5) MHERIASEL, Hiili Finish %41

(6) FENTIH J R, eI H R RS — AN 4408 Static ride analysis [ SCHF Y.
£ MotionView 1, R gAY 3 T AR Lo, B REAT— i ToiAk T3
HIRA .

(7) Huif; Static ride analysis SCAFSERTH) “+7, BRI LI EIXT S o

(8) Hiiy Forms SCAFJ, #EANRMEMHI . XIS ES S 4 DX IEHESEOHE, w37
1B

STEP

Sll RTFFHKRRARE

(1) Hhdnadfe T HEEEH 1) Save Model ¥4 & .

(2) EPFMRAEIIERAE, LA sla_rigid.mdl SCPEA AR AFARAY

(3) 6 A HE Run THHR

(4) 7E main FpZErp Tl “SCOERNE A, R TR, {#£1F MotionSolve A
ANy slarigid.xml.

(5) WA KRy Quasi-Static, HABIEILREFAAL o

(6) Hiili Run $Z4H, SRR,

(7) Kffgs G, Hidi Animate $ZH S F YIS SR, i Plot #4¢4 £ F £ 45
W 5-45 Fios.
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| IEEREEYED

Transien : Tume = 7. 20000C
- Frame 73
-

REQIT000001S Laft Col Spring Displacarmert. (on Vishicks Body) - DM ]

5-45 ARSI

MotionView [n] 3t AL FER & AN, B TFEE RIS, BB AR YE 2 A S8 8L B 3l
KARGER, TEREs Rk e . AP EMG IR Wi 2 B VA AT B AP 2 B b AR 75

(1) M Analysis 32 5.+ Fid5 View Reports.

(2) Reports X UFHEFFIH T8 & fE reports HE XA I AR » X FERE LR Hr
i) Front Ride-MSolve SDF based Report Model,

(3) 7F Mode 43435 Append %0 .

(4) 1E Overlay options AZbi%#¢ Auto fit plots.

(5) Hiih OK %4l

IEHY, MotionView K H gl 4 25 WAk & . i AR 2 B 4w i 7 EE OO0 I 2 4L
HIES

2. MABEXBSHEERE IR

xR IFUERT, B chap05 H % N landing_gear SCAFR TAE S/,

Ol Er=ipkss

1B Model 5 R[] Set Wizard Paths ¥EIF n] 6 [a] 5 B P UEA T4 . iR D BE ARt
AT g 4 ) 32 A DT 1) B RS

(1) 7F Model s B %k P¢ Set Wizard Paths 174>,

(2) 73 H Y Set Wizard Path X {5 HE - HUH Use values from preference file 32610 [1)3% £%,
il 5-46 Fron.

(3) 1t Assembly Wizard file CREHLHF) CAHEF L P <working directory>\landing_gear\
model wizard landing gear.
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BEEEEREER
——"

™ Use vahes from prefesence file
Assembly wizard fle: [Slo:anzi1.0/tw/mamaib/model_wizard veed

Task wizard fle: |1 0:ahsirt 1.0/tww/malimlib/sk,_wizard wad

MDL standasd include fle: (G D:/atai 1.0vhww/mall/mdib/std_ine md
\wizard Bbrary directony: |21/ aairt 1.0/ el el
Repor bog fle. | C:Userss repots

B 5-46 Set Wizard Path X {GHE

(4) ¥ Task Wizard file (43H7 THLHF) SCAKEF L F<working directory>\landing_gear\
task wizard landing gear.

(5) 7t Wizard Library directory C[f] T g 3CAf) SCAHE H ik $% <working  directory>\
landing gear\mdllibs.

(6) i OK ¥, 58 pidmi.

STEP

B RE

(1) %+ Model 5. T ff) Assembly Wizard iy 4> o

(2) fEFHBIASH G LR BRI,

(3) %HF Analysis 3 HU R [ Task Wizard iy 4 .

(4) BB M LA Retraction Analysis.

(5) PR E, LL Landing Gear.md] SCF 44 (R A7AR Y

(6) i@ %N Run [HIAR, BT EIE 1.3s, ffiH] MotionSolve KA1,
(7) Kfgse )G, i Animate #H & FHVIEIEERE, Hili Plot #81 fF £l 45 1,

WE 5-47 Fis.

Transient : Time = 1.300000
Frame 131

oo REQ/70000003 corsa attuatore- (on pistone attuatore) - DM
{ - p oo }

E __‘__“‘---.
_gﬂﬂ . H"‘-\__ . .
Pl ~
Fe ~
= 1 1 '\\ [

I ~

02 [ 05 a8 12 14

Kl 5-47 RHURERIESI R
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MotionView & MotionSolve
SRR

v : fE MotionView [ 19 % Il 3C {4 preferences mbd.mvw (1% 3 £ i T~ <Installation
directory> \hw\prefinc) ] LABCE 1) 3 3 B BRINEE 45 5 Set Wizard Path X iFAHE-H0S
Use values from preference file 20 H[I AT [A] 2 BRIN K E . BRINFIF AL PESZ FF MotionSolve.
ADAMS. Abaqus Kfi# 5.

MotionView #5715 Y& (MDL) JEA4 MotionView #E7 (fEAi, “e j&—Flh ASCII k%
AW SCASC, HIhREsR A VAT, S5 M. 5ok, AEAN—3KIE 2k R G RT b B AR
f, #4ls MDL 6% MotionView A1 n] LUk 2 FloR s i A SCfF, 4 MotionSolve
f).xml A Adams [f].adm Flacf SCAFSE. BRTRIIE, AT MDL FISEATIRE Canfz:
B, PRI b Lol B AT T4, X MDL g H——H ) 34 T ) 2
(IR, MBI E ) e E G, Gefgnt MDL G KB T##, ndeszbr LA RS e
¥ R SRR

194



FESREFAIE

AEFENBEAIER HyperViewHyperGraph FIERTTE, BFMELERNBENETESR
F. HEERMERNLH LR, REERPWEFXERERZENS, HEBILFHANA

HyperViewHyperGraph FIEARA %, BITAZEMNZE>], TRURANT#E HyperViewHyperGraph HY
Iheg, B4 SLbni K At T E T E S RO EF T

AEB RN




MotionView & MotionSolve

| IEEREEYED

6.1 {FEHELIES X

MotionSolve J i $24 141 (45 Rt , N HyperWorks 5 K5 A T H AT LALL
YL =22 DU Shm R AR XA R, W 6-1 Pros. SR AL REAE R
B BT IR AR A AR, R EAA LU &

VVVVVVV ot

s it P Appha g
B S a LRSS HED-BON GG L T =Te SELEEL A A
Gt =i 0iraraREs

iR

L i
‘W daks 0L 49 900000
I T |
3 | m——— =]
Somrrm C R e 8

— = | e B
-y ‘:.—‘ | -

=3

:::::::

el
R IR SO0 B0 LG AR Rl P EP R~

1rrrﬁ

- : y "‘.".]'l.]I[!-;'"‘.fn;nI

i i FREE T (NERIAJLIERRS 9

i | ottt | i |

e x =

Ko-1 ZRARGNHEE RG]

(1) BRSPS SN B S

N HyperView, ol FmAE NI A S ERIALIEE), CUfE &5 e s shiEa
#, NI B TR TR

(2) WIIUE, PREAT B T P AR .

I H] HyperGraph, 7]’Ff MotionSolve {145 5 LLARAR £k K B AR IA K, AR 3L
550 ES s 25 ) R — AR b it 2 B R AT R LU S B AR B, R R BRI G E A2 (1) A 25 LA K
Wt E A EYE. 34, HyperView $efitfizhm L Diae, nlSEH 07 E 20 m 5 e 20 m 1)
[FDRETE0 K B0 I DU 50 UF A7 FLAR R ) Sk

(3) wtehidt, PRESRAFEA B T & .

N H HyperView, W{E[R—FHNEZ A& 7R RS R, 175 s%ut. [
IR SO R 2L I DO IV AL S AT A R

(4 G- EoR, PO E R .

[ H HyperView/HyperGraph 1] {2 7k MotionSolve 73 HT3R1G 4P B 45 . hydhamal
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EE

hEHZRFAE

AR, X TEhm AR, AN S L SR S EE A SRR Y s AR s T

LR, TAER PRI EAERE . B S AR s m e, JF HBLEER B ARIE 45 R
SEo IXLEGURAT DL Y, AT DURYE AR F s O G R R

(D11 pEsR

3ot 205 LB AN T LR A BT b 77 ), 36 T DA G I [ TR 2
Al NASHE. HHRT A, MotionSolve #54iH: MAF-MRF Al H3D Fifhahim scfk. 3t
th, MDL-MRF 14 S0 PF ) TR0 M 40 0T (0 BEAS S 45 . MDL SCPFR AR 42 L,
MRF #2{t£5 405 . MotionSolve b AFAMEASRM QI — 4 MRF i, 745K,
SEVE AT 5 AR T H3D H6aUSCF. H3D SCHE RN B 5 07 B A K, vl Ttk
A MEFSU BSOS rshmes K. tbah, il HyperView A IAE H3D SCAF1 LA
ZELE L, IR AR BRI AR R (205 15 .
GERL, RIZEAS SRR R R L Rk

(1) 2N 5 I LR B

W HAE MotionSolve R f## A 52 X T MARKER
FORCE ffitt, H3D SCFepf a4l it i 6-2 FroRi
Y3k S R AR 15

(2) ZRLERER.

XFFRIZR A A, N H HyperView 1=K T H,
T DL AR S MRS B R P R RS« ) B
RS, I 6-3 Fios. o, Ry, A Z R -
R BE T RO ) AR R 62 AU G AR

o

LT

Bl 6-3  FUATTa A R N ) =

(3) FRE LR,
HFRIZAR A B, R HyperView R TH, o DU RS Mt LgIE B it
PR IORCAS . L DR, g DR S S R
(4) KRR,
HFRIZR AR, HyperView JESCHFRV Ty, RS Sk i B R . VORRTRE F o
IR RS, W 64 B
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| IEEREEYED

P
&

64 VU TR TR I gk

D12 spzg

gE R R AET R 2R RATERELL A G 4R TREVHE (s S g nl b ) mHER A M. #
ZARZRG RIS R, MotionSolve KfirH LT 3 i FH 22 il ith 26 (1 25t S

® ABF (Altair Binary Format): — BRI 354 R RUBE AT PRkt th e 2 il — 3k
SO HEFAS D

® MRF (Multibody Results File): — 3= % J kb BRALH 3 A1 44 £F A7 B B0 I ) 4t
H3D SO @B %30T k2t 4, (R L ABF SCIHIK.

® Plot File (PLT): —MpEZHLEM APESHTH MotionSolve 5 FEA #f}: (NASTRAN
1 OptiStruct) =[] fif £ 4f #4481 ASCIL 3 A

TEERIATE L, MRF Al ABF SCARAL & IS Bk 6-1 .

% 6-1 MRF 1 ABF Xty 2

% ® o fE B LS
X,Y,Z LA ey ALY T WY 7 VA
ik (B313) 8{ YAW. PITCH. ROLL i R ahms
PSI, THETA, PHI or YAW, PITCH, ROLL 1. PR 720 ResOutput fr4 11 ANGLE, TYPE JEFERSH]
PP A SRR 2R T IS L, ALFTIRSEAT 3 ANARFREN 5 Tl ) 53 1k
VM, VK, VY, VZ s o B
HIPE A WM, WX, WY, WZ &Egﬁgrﬁﬁﬂmmﬁ%fﬁ AUHEFIRSEAE 3 ANARFRE T ) AR 40 H L
ACCM, ACCX, ACCY, ACCZ ﬁgﬁgiggﬁg@%@wﬂﬁrﬁ AU INIEEAE 3 ARk R [ (1
WDTM, WDTX, WDTY, WDTZ Eﬂgfgﬁgﬁmmmwrg AUHE A ELE 3 ANAARENT 17153
KE Ll eemilii
NIfRZRGih BT 4550
— QA,i=1,2, »-,n WASEHET
- QDA,i=1,2, - n AT
QDD/i,i=1,2, *,n LA
CPU Usage CPU i i i)
RY: CPU/Sim. Time Ratio CPU {ff I ] 5477 ECN )2 ) ) i
Stepsize [avipe M IVIAS
Integration Order piavi g =Ny i Ui
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Ak, P T LT H] Post Request Difigae UHE 2 (45 Rkt . F P e U 25 S H s
53’5 ABF. MRF 1 PLT S(ffH. Post_Request [¥15¢ SCAl@ I L N AE—F 7 2K

o fiFMMENER. WHIE R, WA, EE. ik E L AR BsE

(R ZEAT o

® fifi il MotionSolve F&iAZ, W DM (1,2) KRR 4 1 12 BIbfc A2 R PR B .

® fiiff] C/C++ &\ Fortran %5 I HI /™ 5 SR

/] HyperGraph HI# FiRSCHfE, SCHFH IEGRR B304 Type (R4, Request (i
HiI k) FIl Component (435) =41, A RFIKRA4UHE Displacement, Velocity. Acceleration.
Force il User-Defined Fiff. REFPETBYIEAE v A& F M HER, Wk 6-2 s, e HEA
b EsRIE, ZIUH PrE B2 R R Component 41, W1 6-5 iR,

#6-2 BORIEMHBKRNAELSE

B Eit| Vi i A OC R
DM. DX. DY. DZ MIREM S Xy Y Z #ior&E
Marker Displacement
EO. El. E2, E3 WA ZH0T )
PSI . THETA . PHI &{ iz Al (B313) i YAW. PITCH. ROLL ffig&/sti: Fahe
YAW. PITCH. ROLL $51. MR ResOutput #74-11f) ANGLE_TYPE J@ 424
VM. VX, VY. VZ BIEAER XS Yy Z5rE
Marker Velocity
WM, WX, WY. WZ FERD I 4 f AR XS Y Z oy
g 1 ACT ACYS et X, YL Z
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Pras, mlads DU AR Fh o7 gk
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® [EFhisgE, #%¥#¢ Annotations—Headers/Footer iy %o

Header I Footer I
Font Albgnment: M| T Show
[¥ Line 1 C Leit
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% f g, Shade Area under Line SGHE] TEJE I L 5 ARFRANZ IR 8K, TP 6-32 FTos.
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Aitach to:
' Window
T View
 Cuve
" Coondinates

C!.llCumlPaﬁelMdl

K 6-34 Note ik

iy Add A0 AR, TERAIE S, Note THIMR Text FrZ5 N I SCAS X S0KT 7y BE 11
WA AESCA XIS R o8& T Templex T HAHREERE . FIXZH, ARRAHN KN A E
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® )\ Frzeiprh, %HF Preferences—Options iy 4

[C Save All Curve Data To Script Fle

MPresson [ 0o
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' Cusrent page ' Smal bar [B0 =% Window height - —
 Allpages  Medumbar ¢ Coordinate marker
™ Use curve color
@ Lageba ™ Use curve style
K 6-39 Large bar Jf5
5. #x%k

7t HyperGraph "1, Apply Style Ljfit SCHRPHRE 24 i & 1 1R 07 15 B FH 38 24 i 0 i )
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217



MotionView & MotionSolve

| IEEREEYED

(35| e

AATEA BT — S IR AT IR AR BE . 75 6.3.2 i, &4 T Wf{EH] Define
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AW 2 S A LR Y 2%
® i\ Report [fIH .
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(7) Hiidi Templex PRAEFE I {Y L, AZhFRIULALR Y 14,
(8) Hiili Apply $%4H, GIEERE, Wi 6-80 Fiw,

- e on (Mis*=2) '--'l = Feg scosleralion (M)
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FAAN W v = AN
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K 6-80 AR

(9) fEHERY| R P IERE Copy 4, il Note 1.
(10) FE% 12 ff) Notes [HM F, 1E+#F Paste fiy%, WK 6-81 i
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6-81 VEREE

R BEARERTRE Attach To J& Curve, {H 2 S il 5 iy R S RAEIUE I B 18 1) 2k
2 B, TA2dR1a T 5 ihdk 1 sl s X ABAREXT N Y ABFRE . 76 R —brh, X—m]
RS IE o

(11) #5l; Attach to [HIAR, JFEH_a], AL AL, WK 6-82 Fin.

=== ey 2 KN == acosienstion (M)
","‘_ | ¥ (AN
TN | FARANR ey
r B Max Ve = S50 043 T -! -
H 1 .
- 1
I kY
o R
. e
i A
Peid
R e e e e e SR
- , " .
AL , ¥,
HEl 1 o
I - K "
] - - IR
Al omd v [ - L
LA W s | T [ T T

6-82 ERELiH

STEP

05 WEN::E2a e

(D Fadw a1,

(2) 7t Curves T HA=, Hai®eiz4lidt A\ Coordinate Info [HifH .

(3) fEth& R BT, BE R &R L, Coordinate Info [fitk b £t kil
224, ik 6-83 iR,

Fndpork | Cuve: [ Res. jon =2 [ Pt |7><I7\‘£|5=m}5.x
MMM | . oo 0 7mn ::;‘l‘;
N | ————
ALY B E I I i
| Sm—m—4—_m :::;g
Time: [ [ - I 7 R

%] 6-83 Coordinate Info [



MotionView & MotionSolve
| IEEEEE G

(4) kM. B W, D2, v DLE R SN e .

(5) I Fe R e e /INECHR At e DRI, A R 28 1) e K S e /ML Ao
STEP

06 Rinhef:iiks3

(1) Hid; Export Curves %49, {E#HIfK) Export Curves XFifiHE e i 2k 125
M, X B FF Excel. Columns., XY Data. X GRAPH. Summary. Adams Spline. Altair
Binary. CSV Blocks. DAC. RPC. Excel Europe %54% =,

(2) 7t File F2hdg e b thZe ) 2R 507 &

(3) 14 Current plot, it quiiEshihs, Wikl 6-84 .

-

g
Lo |
€ Camig
€ Cunert pag
" Page:

Froa: I Te:

soy [ ok | caea |

6-84  ffizkfih

STEP

07 KRR WEEvP;
(1) %FE File—Save As—Session i1 % .

(2) FRERFORAF LU ) AR SO MR AR L A4 R
(3) Huili Save 4441, ORA7ICF

(95.3 | 4Rt 4R B S

ZR2TTUATT, 56K H % chap06 ) airbag SCAF I M 2 TAE LA

STEP
Bz HyperGraph, f1i&ghsk

(1) Ji3) HyperGraph, ]3] HyperGraph 2D 5k,

(2) i@k A\ Build Plots [t

(3) Bl SO ], kB airbag\run]\ R ) abstat SCf.

(4) 7EY Type Hi%E$¢ Airbag Statistics, 7F Y Request 1i%£F¢ Airbag 1, 7Y Component
i [EJ I %% Volume. Pressure. Internal Energy DL A2 dm/dt in.

(5) #F Layout F13%4% One plot per Component, J¥ i nd % E E|, [N SR 4 M.
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(6) Huth Apply #%4l, GUgtihize, i 6-85 fin.

A EES TR NORI A HIER®E 0 00000

E] F] n

(T -
e

=] v v [ " Repnt

P

:Elpsm—u-a. =1

] W Comgantes. e

P L

] 6-85

HyperGraph 2D Ffii

STEP
i%BY glstat X, FF7E HyperGraph 2D Hhel|@se 2 ik

(1) Hid5 Build Plots [HiR AR “ S0 $2480|8], 4% airbag\run]\ K ) glstat S0,
(2) 7Y Type i F¢ Energy, 7E Y Request 1% $¢ Kinetic Energy F/1 Internal Energy, 1F
Y Component H1i%+ Energy.

(3) 7 Layout H1i%$% One plot per Request, J{¥4 % L& H @, [F SR H.

(4) Huili Apply #%HL, BIEHIZ, WK 6-86 s,

Kinetic Energy

o

Internal Energy

= = =

T v F—
B FEI TR (NOKEA HERE 0 00000—"(

E]
Time

Oseatir Y] it i
Subomn 4

STEP

Skl CIEREEIRSE, BTEXMLHE. il BREIR ik 2R

(1) #%$¢ View —Browsers—HyperWorks—Parameters 1y, #EASE 28
(2) JETT pl: Airbag Statistics-1 UL A p2: Energy-1.
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MotionView & MotionSolve
| R

(3) RJT wl: XY Plot. w2: XY Plot. w3: XY Plot A &z w4: XY Plot,

(4) JEITEAE R Curves SCARJE,

(5) F5edt (Crl) B, ok bR ZACBE, &SI 1 FPrE % Y cl:Airbag 1, 41K 6-87
Fi7Re

(6) EPERZ A TR SR 25, IX L%k $E LineColor, LineStyle L 2 Name, 1/
6-88 iz . IX = ANSEON DU 4% 2 #A 25

B[] plAibag Stahes-1
| B wiiEy Pt
| - Protwindow Colors
i Hesder

| 4 Legend
B-of Curver

|
|
[ o~ OEE
|
|
I
|

@ LineColor
|1 - Potwidow Colors @ LineStyle
¢ W Heade O LineThickness

I i togens @ Hame

- a smocon
| B wisty P Name Defout [#]S]
| = E<pcunve Linecolos ]
_a Legond pourve Linestyls 1 -
E-off Curve: Hpcurve Name ipTwdcl.y HwRequest) I_“_"

1+

LI I

Kl 6-87 ik#% cl ik 6-88 EFFIUIMN 1 MLk 4

(7)) AR G, X0 2 NS EO TR E . SRR P IE w1 1 A
B 2 ) cl: Energy, #RJGESEMSINZE TR S B2 % LineColor. Linestyle LA
J Name, & 6-89 A7

Plu] let]

r
H
Lo

G-I Wi Plat
| M PiotWindow Colors
|} Header
| AR Legend
| = DEE
G0 w2y Pt
|- M Plot Window Calors
}--i Hesdes
4 Legend
=~ SEER

[* [«

@ LineColor

@ LineStyle

O LineThickness
@ MName

O SymbolColor
O SymbolE very

Q SymbolStyle =
Nome Dol IIIE_H

[¥pcurve Linecolo | |
[¥pcurve Linestyle 1 =
pcurve Linecolos 1 [ ]
[<pcurve Linestyle 1 1 -
pcurve Mame 1 {p2w2c] y HwComporent! |

K] 6-89 kFE I 2 Mk H
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XycurveLinecolor 1,

(9) TRl bRAT o, ARSI PREESE L B #E Merge fit %o

¥, WK 6-90 fis.

P

HELRELE
LIRSS HINRRBINT B —HSH, B P RN BUTE R S E A R,
(8) 7t Name K, $4E (Cul) gEMFIE, @ FbrFS XycurveLinecolor L&

N

B IFA— A

¥

(10) EELE (8) ~ (9), &I LineStyle LA Name XPHHZSE. &5 KR 45
WSENAL S 3 4, i 6-91 fin.

Marne Default |/|S d
[
Hycurve Linestyle 1 -
Hycurve Mame {pIw3c] y. HWRequest} ] -
[
Hycurve Linestyl (o 1 -
Hycurve Name 1 HwCormponent) “
Show in Tree LI
ore Options ..

Kl 6-90 HifiizZ4

RESHEOAMEFRFIRERR

Hame

[Z]1S

B|

ypeurve Linecolor 1

Hycurve Linesivle 1
Hycure Name 1

1 -

{p2wi2c1 .y Hw'Component} | .

6-91

ZHREIHIENSE IR

(1) SERTHAT B b T 500 S PRl 2 3 IOLERA B R T e 1 . 3G 915,
Mli NS H A FRIZ R 6-92 FHidnf o
(2) MZIERNBN S 26 T [RIFE ] DB 2. il Default #1H (FIERE S, MR 19
ORI, 1 Linestyle £ 35&E —AMBTHIZ AL
(3) 7E{p2w2cl.yHWComponent} /5 {l, H.id5.. #%%H, 7E5H # More Options X i HEH %

2 MERIA A TR

(4) {RFF Value type & value AN4%, ¥t Default value 3 ¥ 4 Run 1, WK 6-93 f7s.

Name

Default

[#1S][=]

Linecolor

Linestyle
Name

6-92

e EINGES

(5) Hudi OK %41l .

(6) 1%F¢ File—Save As—Report Template 172> o

LETowsS L)

Hame: [Hame

vaenpe: v

Defokvabe  [Rord

[§] 6-93 More Options X i HE

(7) PTG ERAR, KRR RAF A airbag.tpl

STEP
FREIE, BNRERIE

(1) 3F¥ File—New— Session 174, 7EFH IRV TEHET FLs Yes $24, Bridt— 214
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MotionView & MotionSolve
| R

(2) #%$¢ View — Toolbars — HyperWorks — Report iy & ] JT
Report THA*, 41K 6-94 iR,

(3) Hifi Open Reports Panel %4, # A Open Reports [f
B

(4) Huihi Delete 4240, MIBRAE IR B B SCAE

(5) i Add 4241, JFUE$E airbag.tpl.

(6) Hithi Open #%4l, ke LIS AN /" 7E Report [HIBRH, WKl 6-95 Fior.

6-94 Report . ELA*

Repart definitions: PLOT_FILE_1 = [aibagiunt fabstat = M;decow :. |
PLOT_FILE_? @ [stiag/nnt daistat = Append =
Linecolor 7 &
— " Diptions:
¥ Autofit Fiots
Hame Run1 ™ Auto place notes
= ] — j ¥ Use iepoit coloss:

6-95 Report [t

(7) ¥ Linecolor B4 % 2, Linestyle 24 2.
(8) 7£ Name —F* R ELAME Run 1.
(9) Hihi Apply #%4, Uih 1 Wikl 6-96 fiors.

Volume Pressure
BE«00T 0.0001225°
"""" = =1 D001z | = —Rn1]
g 00T T - I BOBOOMTST— ] T
B 4E+007H— et e Lt s s —————(— j T
z ™ 1 7 T e e e e e e et e s e 1
@ 3007 —|— | I 4 - ] @ oo
& 1 1 1 1 T 1 1 [ 000010751 4;'. - 1
g AT T, Bemes PN
< {E007—— A 11 Lopootozs{——+————+————, o ——
.............. e e e e e e e [ e e e
o S 975E-005
o 5 10 15 0 25 30 35 40 = 10 15 25 30 35 40
Time Time
Internal Energy dm/dt in
SARRY ] { 1 1 I I ' { 1 1 1 bl 4 " 4 4 4 4 + 4 e
28001 ———— [ — — ] 0omet—— e —— —Rwnt
3m T 1 . . ¥ . I 1 . L L I ¥ 1 1 300014- """"""""
e~
g:m e s L e i i ——— —
240000 ——F——+—+ T g‘:m
3 A 5 2 oo :
2500 _// 0.00024 | I I — —
. H 10 15 20 25 B 0 H 10 2 0 EEE
Time

6-96 HiZkiE N
(10) iR[9] Open Reports [, # PLOT FILE 1 &40 airbag\run2\[) SC{F abstat.
(11> A PLOT_FILE 1 ¥§4%, JFi&+¢ Autofill directory, U114 6-97 7.

LTI FLOT FILE 1 | & JFrcnmotnrabonin a 1 =] H,‘.‘"I‘J - :‘”“‘"
= | ol ety | e
T ;o | & Jetesnt ot I oo Layess
Linecoks 2 © Replace
Ll 2
= — ¥ iunoft Flots
= = I Ao place notes
bl Dl =] P Usemoon coker

6-97 Autofill directory Tfjt

(12> MHZIifE, Open Reports [ FIAMRAE K SCAFEE 4K H B 8T
(13) ¥ Linecolor 12244 3, Linestyle 554 1, Name Jj Run 2,
(14) 7F Mode #EIX H1, JEH Overlay HLik i
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(15) Huili Apply %41, B 1 a0l 6-98 Fiw.

Volume

Pressure

TEERELE

SEiEEE

0.000122

000012
go0001751—
= 00001154

5 0.00011251

@ o000
20.00010751

£ 00001051
0.0001025

0.0001 1=

20
Time

Internal Energy

4.75E-005

& 6-98

LI 1 s n

(16) DLy, [Fl—ANHrah R iy 2648 AR R g Bt 2, o ahamast th 4k 42 FRnr BAIX
Ay £k 3 Runl i£ & Run2.
(17) i Next Page %40 @3N 2, A PAA R RIS BASON TUm 2 FdheedsE 78

B, WK 6-99 s,

Kinetic Energy Internal Energy
- — TRni = — —Fun1
—rn2 o ———FRun2
N ik} I
I . {
|20 = I
' [ |
¢ 300

o £ ‘:f s

/| / gL

/ / & /
& / i
/ / - /
7 /
e | 100
» /
P 50 pn
g ] o >
5 2 = 35 4 10 1: A = 3‘5 4
Time Time
Kl 6-99 Wil 2 MhZkSm

R AT 1k & HyperView Player

ZR2ITAATT, B SEHR: H ok chap06 R(Y) airbag SCPFSRAN airbag.mvw SO I8 AR S

Jer

STEP
IZERE, EEEXMLERKIE

(1) J4%) MotionView, 7 File 3281 1%4#¢ Open—Session 4, 1 FF—4xif.
(2) IEFETAESCA I R IRBY S A airbag.mvw.
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MotionView & MotionSolve
- INEERCEL
(3) ek “$RC e, FEikshmE, Wikl 6-100 Frs.

|

of1

ot Preteren_ Appbcatons_Heky
B RA IR ¢ NUO BN R A eLPLALERD - a4 O O REE S S S PR

6 o Airbag 1 - Volume F.fchep08isirbaginanidipiot
1:Time = 20.966820

Frame 16

RERLAEE

4

1 AT A A
eSO R NICPLLELIYT L9 44™ 9 00000=—————um(

Tt T o] [ o) e [ oy el ==
™ s~ | | ]| s
;K g o = Foma  [Fras B
b3 e 3
Fz 7 imen P Z
" P |
Ll I Ao I I Usehacing b Disdere. I

K] 6-100 airbag &5 S 1

(4) #%EF¢ View—Toolbars—HyperWorks—Image Capture 174>, Jis)] Image Capture (Fn
AERRED T A%, W 6-101 iR,

(5) Hiil; Capture Graphic Area #%4H 2, #RHEIEX . " 1mage Capture L= J

(6) MAFAPkIE TR, JEIF T a4 graphics area. P 5P 5 &8 P By B

(7> P A% 308 JPEG. ‘ '

(8) Hiili Save ek, BAAPHEIA. A fRAg)G, fipay B 6101 Image Capture 1A
DU FAE— s g T RS H 2K .

(9) H.if; Capture Graphics Area Video #4188, =21 .

(10) EFAEETE, M4 1%3CfFk graphics_area_video.

(11) #ifi Save $%4, {RAFSCAT

(12D FhEifefidfa, P AT LS AT R Rk s s 76 i0 & a0 i S0

(13) Hiif; Capture Rectangular Area Video $24H 88, x4 X 38 py 1) 2 1]

(14) EPAAAERAE, 1% R dynamic_rect_video.

(15) Huidi Save %4, fRAF3CAHT

(16 A H Bl 2 B A BT DX H R AL

Q17D A R A SR 2 R TEAE I T sk il o

WRIS, AT TR A P 1R 50 1 5 A o

STEP
BEEESN, HHEMLIEEEH HTML SRR S

(1) #%&$¢ Preferences—Export Settings—JPEG 174, W& JPEG %X ik =40,
MK 6-102 Bz,
(2) W E JPEG quality (i) 4 99, Hidi OK #44H.
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HEERELE
(3) #%F¢ Preferences—Export Settings—H3D, ¥ & H3D RIS EL, WK 6-103
PR o

.
. 3
[J Export Settings H3D -
[ Compression Masimum % lass 0.01 %
[T &l models
[V Entity attributes
i [ Include masked elements
" [T Export Settings JPEG I l g ‘:“i"";“m l
esuls
JPEG quaity: [ 90 ' g :':n:“"b”'es
T 7
Low (small fle)  High (large file) l V' Preview image
ok | cemcel | q | 0K I Cancel |
K] 6-102 Export Settings JPEG 5 AE K 6-103 Export Settings H3D X iFHE

(4) #fiihiLH Export Settings H3D XJ{FHES ) Animation FI Results SYEHE, #R)5Hili
OK %4 .

(5) ¥EF& View— Browsers =~ HyperWorks — Session iy 4, Jii 54> 15 W % %%  ( Session
Browser), 1K 6-104 Fix,

(6) TE2hw i gerd () HyperView 4b45 1, 4% Publish Settings #ir 4.

(7) 1E Window description SUAHEH1 %1 A\ Displacement, 7E Format $7 413 ik $
H3D, #RJ5 i OK 424, sl 6-105 fis.

Session | Hesulls]

. . Sho . r
Session I IDI Layatll Publish Page ?itlel [Zl|enl| M q Publish Settings 52
B Slession a
CHAirbag Statisties-1 1 [H] ] =] ‘Window description: IDispIacernent J
HyperGiraph 2D 1 H Fomat: H3D -
----- HyperView 2 - I _I
~HyperGraph 2D 3 e
ok || concel |
Kl 6-104 ZiEHNE & 6-105 Publish Settings % i HE

(8) AT URHEE ST & 1 2 NN A, e T 5t e kg Lo 0 T3 g
X B A (H3D 1 AVD 5K 3 ff (JPEG. TIF, PNG 5 BMP #:) #ithi.

(9) |32 8%, JFAESE —/ HyperGraph2D 4457, #%#+% Publish Settings.

(10) fF Publish Settings XJi5HEH ] Window description SCASHER, #i A\ Volume, Jf{F
Format |7 413&Hik$E JPEG, SR J5 #.d5 OK 444,

(11) K, ¥ % 4 HyperGraph2D % ik & Energy, 5 5& i b SCh#% XK
PNG.,

(12) Hihy OK 4%, [MIBI4 1l v v gs
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MotionView & MotionSolve
| IEEREEL R
(13) BAIATIIA 1 A5 00fF) Publish ZEI0 CU gk, Wik 6-106 s,

Session ] Results ]

Session 1D | Layout Client L
B Session
B-Airbag Statistics-1 1 []
2 [
~HyperGraph 2D 3 I

%] 6-106 Session Browser

(14) i%#¢ File—~Publish—HTML 174, B %SGR N 48 Airbag.html [f] HTML 4k
A

STEP

OB $TFF Airbag.html T4

1) A8 BRI % 2% (4 Internet Explorer), FTITFUHLEIIRAE) Airbag.htm] S0, 4nf&
6-107 iR,

i & L MEJEY R b -
eome | eeo Ty — | ——— ]
Seasiom Airbag Statisties-1 I
» Mirbag Statistica—l
Airbag 1 - Volume
e T i — Loadease 1: Time = 20.989620
ST e Frame 18
i : 1Y T
& 0T e Arbaq 1 - Volume
w1 0 B N B W
Time
Valume
Energy
2! E=S=ET
-'! -
% t
f T % o B % %
Energy Airbag
-

6-107 Airbag.html #2534}

(2) BRI 28 Ao Mg st s, sabdlge, nI{EsAS T2 AT Ut .

(3) BT E H R4 H T2 E& D E 5, X5 B R12 Description H15E X
A2 o

(4) Hd i ERERAE SN Airbag BJ% 1, K JH 3 HyperView Player. H /- nl7E
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HELRRELE
HyperView Player H A7 — 4RI 1 36 7)) i 45 1L

(5) H iR B4 Volume % 1, D B8 E N 55— DUTH 7S 48 e

STEP

oVl il B2t H 45 RAY H3D 3¢t

(1) HEANT E 3 (1) HyperView St
(2) i%#¥ Preferences—Export Settings—H3D 774, & & H3D CFHiH 4.

(3) HUHEHE Results {7 (RGBT, LRI, R4 H3D S0fF, H3D R AR S AK
AR

(4) 1%&Ff File—Export—Model fiy4>, K H >4 H3D #3044

(5) FREGER TAEES, ¥ RAE A export_h3d_results.h3d.

(6) i%#¥ Start—All Programs— Altair HyperWorks 11.0—~HyperView Player 7%, JA3)
HyperView Player, Wi 6-108 .

(7) Hhy “SCUEINE” 24T, SRJE4TTT export_h3d_results.h3d S0, Wil 6-109 FioR.
R FIIFR H3D U &3 g5 R, A o Eg R,

| Time = 20999620
Frame 16

Y

L—x ¥ : x

L £ =[7:00000
ALGFEAGA Be-P:0Q TS I IO P

6-108 HyperView Player &2 S 1 ] 6-109 HyperView Player ZZ A\ 45 1

(8) [A[F|E 12, £F Export Settings H3D X 4G HE 1% 71 Results & HEHE

(9) Hiifi THAA Contour #2410, MAEKE 6-110 BT E, i Apply #%8l, Wor
ETEE SR AN R

Resukt type: _l

Selechon: Averaging method: Display oplions: Legend threshald: Fesult display controk
[oearmity B T | omke | [ | Mottt
™ Interpolate colors Clear Contour
|Maa | Resovedir I Vaision< [ 10 @) Cuie [ 0 =
Layers |—L|?v IAnalysisSystem v[ Erwelope race plot: Multipher: | 1
|Nur|e v| Show |so Value
T Use comer data m D=t I 0 Projection Rule...
s T Apohy i Edilegend. | | OueyResuls

& 6-110 Contour [HiHR

(10) #£#% File—Export—Model fir%>, it H3D SC2F, ok ECmg i b SO AN E] 2 Ak
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MotionView & MotionSolve

| IEEREEYED

REFUFENLI B IAE T 10t v S L7 B PR gt e vy 48, i il 5 5ok e v 7 R K
P25 Jah o G, 5 B 45 R 5 AL B AR R SOURE LB ok vl B 28 R AR .
MotionView i 5 K 45 5 A BE T H HyperView/HyperGraph, AMHET] PLSEIL 2 4K R 45 5))
T &M B RN E G, M H SR A RO, wih& M Besia . 45 R
MRS S5, HAE IR CE M A5 R TR S T o W T A5 i) AR ER
i AR DREN 5 N 45 G 077 R T 2 AR R G815 A )L S AL L)
e, MEIEEEN AT, — TRl Mgt X LD RE, o iss a2 T4
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TSR, BEAENFES], BT MRELGEEHTRAERIWIMARBED T,
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MotionView & MotionSolve

| IEEREEYED

MotionSolve H'[{Jf& &4 (Sensor) ThRET]H T # 4w PR, 3R A ml Lo
WO BCBEE, R EC A U BUIAS P SEER AN I SR A R A S B A A S AT R 0 P R
TR BT Bl

® ZETIfTEC. i, I A 4RO S T 2 TR PR PR R L A R AR AR T AR, Ik

fi ¥,
® SUBTEZ L. i, E; R A I A T e AH ELRERE A R 2 TR BE R, R
FERAETT, ol 07 DR G ISR AR AN, I s &5 SR 18] g DL 42l 43
ERRES DR

o UL fiEAINE. B, RGO E T, A AR R I BT RS A TR
A, WEMEN, WS E AT R BN — 2 — A 1) 118 Bl R AT 2L

® DRI FN R B, Al A A DB L R I 1, W R R 4
B, WZRAEREE, WK 7-1 P

{/\JL%

a) b)
Bl 7-1 Al A% RS LR AR B 4R G R
a) BERRIZER b) FefERIR

@11 | Eemm

A A M DU P S T e PR E S, XSS B mT USRI s T RS TR L g iE
oy, M B E AR, AR A

BEATEN S5, MotionSolve fEFREAN L 117 30 e ox iSO L R 4. 5 SRR TS
AJ LU A s o e Ry

P I A R AN 12 I SE1, R MotionSolve 23 347 BLL K LU i Ao Ik g i & 1)
RO 2o W R PR ANEEL), WX IR ARG FE ) HLAE SR ANHER . RIS A% kg
FAFRRBORVL, I 5] B bR O BLUF IRIE AL g R sl R 2 2228

I, MotionSolve S fERFAN I FUD R B AR AR KPIRAS, WA S T b 460k,
P AR T — LR FFARACIRZS . TP A7 ZEOC AR IR AR (M I DI e, T ] DEACTIVATE
iy A IR s LU AN PR LA A o

Oh2 | emsms

5T ARG A AP, T EHRE A B DU BoE % . AR E e, B
HAR D RS2 BOE 1 HARE, T LABEE 572 1] LB iR s il & (R 2l % . MotionSolve
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EEa
fe R g 5 A MIA

REAEREAN 7 HOD RS B B B 5 BOE 1 H AR - 22 H. XA 220000 IEHL

@13 ] e

MotionSolve SZFFLL R 3 FELI 74

® Signal is greater than VALUE — ERROR: ““i3{E N T (HFME-52) Wik f&ds.

® Signal is less than VALUE + ERROR: 4 ¥fii/NT CHAME+EZ) Wil &AL K2

® Abs(Signal) is less than or equal to VALUE + ERROR: 4 #U{EHN T (HAME-AZ)
A CHAME+ZE) Z IR Il A AL %25

MRS G s SRAT AT 55 7T 20 AU ARIEAT 55 RURFIRAT 55 K o ARTEAT 552 4R T (1732

£5%, 2 RHELRILK.

® Halt simulation: 2% H{}j EL,

® Restart simulation: ) s E.

® New output step: B & B %7 H 8B o

® Return to command file: SEEUCHT FI7 EAir 2o

FERATSS TR, 20 LU LK.

® Print to output: K25 Jir H B SRR

® Integration step size: L E ) #D K,

® New pivot sequence: HLfT 3 ZNFERE il (ETHEARRIERIIGOL T, T8 i RE P
AT WS

® Export state variable vector: i IRELERE .

® Evaluate expression: PEAl#RIA T H .

Y N \
W14 | ERESEEX

MotionView &85 )& SCn] ek Nk 0 SRS H .

(1) 3@ BU R AE—Rh 77 203t N Sensor [ :

® (£ Model Control T_H A~ Hit; Sensor #4162 -

® (ERAY I A ) Model {7 & A i, i%4% Add Control Entity— Sensor 4> .

(2) 7E5HY Add Sensor AT HE iR & A& G AR A R 44

(3) kN Sensor [fAR, WK 7-2 Fizs. Signal FrZH T 52 CREIAR W F0: 1K) el E ik

Ao KSR EL s, RIEMM T BE X 4 Foe 3O HEOTLURAR2 . s
LR 2T LUR H LR | S s T S5 i 2k S (1 YRSl e B, A HH R R R E
S ITE SIS AR R 4 3RIE ST LU IR AL S 4 i 1) i SR i bR B IE 3

Crm—

I L R User-defined properties

CompareTo Curve: Intsipolalion: _ Indepandent variable:
Response |Cu,\,a j| Curve lUnresd\-'ed IAKIMA =l

7-2  Sensor [
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SRR

(4) #N Compare To Ar%. LA T SUARIEKER M N 4514, Value A& s fis A 1
&, Error Jyfili /& BIME )25 %5 . Response if F -5 X il A& i 7,

(5) HE Response br%s. 1xbr%H T & & a8 il A 5 PATAES

7.2 {REMIK

MotionView $ZACKAFAENLIT, B TAEH Run [HIBRBCE KM SHSL, @nT LG 2
Ao PTRAR —RIKRMIES, FEOTEIRE, SRAFEGELL AR 2 58 MO AR Bk
S HE S — IR Y T2 — R A AL RS A LS & PR AT
LR RE R I OR0E B JEVE AN 7-3 Fos.  RRIAE TRE R s s .

<Deactivate
element type = "MOTION"
element id ="{the model.mot 2.idstring}"
/>
<Simulate
analysis_type = "Transient"
end_time ="5.0"
print_interval ="0.01"
/>
<Deactivate
element_type = "MOTION"
element id ="{the model.mot 0.idstring}"
/>
<Activate
element type = "MOTION"
element id ="{the model.mot 2.idstring}"
/>
<Simulate
analysis_type = "Transient"
end_time ="10.0"
print_interval ="0.01"
/>
<STOP/>
fi Az 2 11 F TR

WokE S 1 R e il

7-3 VR A
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RS HERK
HEA A 5 B DA R, BN EER PR S LnR .
® Hrilid 1. RAGETE SRR IK D) R £
® it 2. 18F) A AR I AR o B 1F .
® dnth 3. RAGKE QLIBGE IR Bl R 4L
® Hrilit 4. WUSE SRR IK D) R AL
® Kl 5. 18 B B T L e S 1R o
17 FLIAS g R R ARG T
(1) Activate (5D
Activate H T-HUE BB AT G, BOE R B AE a5 S0 B R o R —A
PGS o KRB TEE R

<Activate

element_type = "string"
element id = "integer"
/>

o, element_type ANFFEIEAIRIEA, K 7-1 & TN HEN R element_id 47
RSN G, T EB RN Sy, WX S5 w. B, CONPIR L
P IR -

® clement id ="301001"

—_n

® clement id = "{the _model.j 1.idstring}"

RT-1 AR E IR R

P N S P X% 4
"BEAM" P ST "FIELD" [7PAE S
"BUSH" LR BRI "FORCE" ECLPAIpAF L STH
"CONTACT" AR "FRICTION" JFERE D) T
"COUPLER" WELR "GEAR" WL
"CVCV" k-t 229 "GFORCE" ES=wilbi)
"CVSF" 2SN "GSE" RETTHE
"DIFF" (& wir "JOINT" 2Rl
"PTDCV" R TR "JPRIM" JEAR
"PTDSF" Pt S| ATEAP N "PTSF" H—IHZHR
"MATE" ]SO AR "NFORCE" % KAEH
"MFORCE" (S| "VTORQUE" S vl
"MOTION" Kz "PTCV" A2k
"SENSOR" IR "SPDP" PIERH e BT
"SFORCE" LIN=IDAL "TFSISO" LIYNC N E R M
"SFSE" TS PN "UCON" FP E e R
"VFORCE" KT "YFORCE" IRSTTFES

(2) Deactivate (ZH0).
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| R

Deactivate H T RABERI I B IS, RN Gt Ja 80 Bl B AN EATTE R
ZAn A5 Activate LS.

(3) Simulate (fjE).,

Simulate H 7€ X5 24 HHH X F:

<Simulate
analysis_type = "Static/Transient/Linear/StatictTransient/Static+Linear"
end_time ="real "

print_interval =" real "

print_increment= "integer "

num_steps = "integer "
print_array_id ="integer "
restart_array_id ="integer "

/>

Horf, analysis type H T-¥5E 7 IR, end time € XA HZ L [A]; print_interval f§
JE & R RIS ;. print_increment & A5 R4 A7 22, print_increment=1 F/RfE—
AHit, print_increment=n F7nEE n DRUMH - IREER; num_steps FaRi KHIAHD K
print_array_id T8 G E 5 I TE 2 K <5 restart_array_id FH T H € AR 485 3)
INEEFNEN

(4) Stop (& IFHE),

A B J 1) Stop fir % FH T2 14 .

@31 | mrrsLEmE

ARSI A 2] LU A
® S bRic s AR I R TR A ST O R A ] o o
® E N ARIEAR, TEPIAMPRIC R B L R E AN, WS e .
® i Templex - HAGIZE; H A,
TESR ) HFUATT, B 50K H % chap07 [ Sequential Simulation.mdl ST il 3 T4 S04k
Ferr,
STEP

01 RRelkzE N T =R R A=

(1) Frad— MotionView <1,

(2) fEbr#E T HA P H: Open Model R, B/ TR LR Open—Model i
4, FIIFLAESCHESE R 1Y) Sequential Simulation.mdl SCPF. 1ZA5EAY 45 Slider F1 Picker [f)
AN JUTAR . O TS8R T 5>, 0 EAER A P Q5. bRl SONR s, IR
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RS HERK
Templex Il @ ELEIAS . Slider-Picker #5441 1% 7-4 Fizs.

7-4  Slider-Picker #77
(3) FEARI A A 5 The Model, #%4% Add Constraint—Joint #y%, 7E Type HiL+£f
Translational Joint, 5 45@ (Label) 4 Slider Trans.

(4) 7£ Joint [+ 1% slider £ 4 Body 1, %+ Ground Body 1F >4 Body 2, f&5€ slider
cg M Origin, it slide end fiE Az VFRE W, il 7-5 IR,

« TN
B oo oo ] il
B INqumphm j Body2 | Ground Body

Orrigin: Alignment axis:

Foint Islider:g vl Foint Isidsand

K 7-5 Joint TR CFRED

(5) I Tk, AR ) — Bk . RIS AEL N [E 2 (fixed joint),
SEFREA picker rest fix.

(6) 1E Joint [k, EHE picker /E24 Body 1, #E$f Ground Body 24 Body 2, #&5&E
part fix 24 Origin, W& 7-6 PR

* M

Connectivity

| Fixed Joint -

INDn-wmpliant

Origin:

part fix

K 7-6 Joint TR C[EEE)

7E5EH T Slider #1 Ground Body 2 [W][E e 82 € S5, I8 T SRR e UM id 1,
XN BRIC 520 A S AR R A LR A GG, BAEWIIRIRAS FAES . 7505 HoR g ik
Firh, BEEXPA JUTRIFIXHES), FRid g Wil HE EA, EABEE, PARC A
2 TR) P R FOA T 2 oK Wl ity AT S P R 4L o B0 W AR B AE i . TR, RN
5E M IGIEAE MotionView FHRIH 5ER, 752 H Templex X H AT @ Lo
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| WSEEEEE R

(7) AEARERIR S H 45 5 The Model, 4% Add Reference Entity—Marker fiy%, oA
Marker $H1A, Frbrdi ) Marker Slider Track FIbRicsl, FFIZE 7-7 Fhosiy &5 &
Marker A5,

- _Properties [~ Floating marker Parent
EI -sluder
IDrlantMo owes j [OC] l
Origin: |2.‘ws T IZX Plane [+ I

& 7-7 Marker [tk GEEE T

(8) MMM 7, ETFR k) Marker Picker Track [Ikric A, FH4%K 7-8 FiRil N
HAR o Marker FH XS4,

= [ ]2z
ﬁ _Properies ™ Floating marker Parent
Body  |oicker
[O'Isnl bwo axes j _I[DC'I
Origin; T Mg - ¥ Flane [~
Foint | partix ~ B 0.000. 0.000. 1.000 - | CuDyDr '_1.ulm 0.000.0.000

& 7-8 Marker Ttk CEEE8)

(9) LEREAYI Sk 45 T The Model, 4% Add Control Entity—Sensor #ir4>, B{fE T.H
FErpfiihy Sensor #cilEm, A HBRIAPREE AR R 44, B — MBS

(10) 7E Signal —#4H1, K Sensor 287 ¥ & A %k 3 Expression 257,

(11) ¥43% Expression SCAKE )G, PaohidllA, ATk giiEss.

(12) b ET 7 55N, RIFHEA Motion 4525, il DM %4, I SCAHEK
H DM .

(13) #EA Properties #r2%, H.ii Markers 3CA4F3%, JEJF Marker Slider Track 2%, #RJ5
ol idstring K AN B SCAREH o

(14) Z5MHb, % Marker Picker Track (] idstring 8 I3 SCAMES, 523 Lk T .

‘DM({m_0.idstring},{m_1.idstring})"-

2R A m_0 A1 m_1 2[R, X BAE AR IC S g 5ok s HIARId . m_0 1
m_1 7 5lER IR (5) FBER (6) SRt s R =4 .

(15) Hifi OK 4%, IR [P A A .

(16) 7t Compare to —F%ff) Value F1IEA 0.0010, 7& Error —A2tiiA 0.0010, ¥
Respond if % &} Abs(Signal) is less than or equal to VALUE+ERROR,

(17) 7F Response —#=H1, #7F Return to Command File #£i .

FERMFRLAE T, n SRIA B AR Ak A A5, ISR r W7 [m ] 38 JALAS STAE

(18) LEREALM Y i 45 17 The Model, i%#% Add Constraint—Motion fiy4%, A T.H
F2r Motion #2281 Te, A HI BRI A bR Ly A8 44 B UK

(19> R 7-9 Fros )N 7€ LK) .
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[met_0 x|
E;::I:::iv” Define moﬁon:lﬂn jaint :J | Joint IlSIidsrT:ens Type: TranzJoint
Property: lDi'spIacern&nt ﬂ |TlanslationaIMotim j
I User-defined properties
[moto et I 2|
I:Dmacti-vi}' Define by: E xpression:
Properties IExpression jl STEPITIME.0.0.5.800)
7-9 Motion [k
STEP

02 & Templex TR, ZERMRCREZEIIEMEER

FEIX 2SR AE A ARIC S TR REPU E BE o IRBAEMIARIRAS AT R, =

HACH A bR sl B AR s R A2 04 0 I, 12807 B -

(1) FEARI A A7 5 The Model, 1%£#¢ Add General MDL Entity—Template 174>, 5{

1 L HAF A Template $2411{ }o
(2) 7F Label Héi A Fixed Joint Defn, )% 3l E 248,

(3) 7F Template [ 11 Type FHidEH, #E£FF Write text to solver input deck. i A LA

IR, FER SRR AAE

<Constraint_Joint

id ="5000"

type ="FIXED"
i_marker id ="{m_0.idstring}"
j_marker_id ="{m_1.idstring}"

/>

(4 FANsEA, IR AN Qs 7-10 Pros.

[imet_o x|

Properties

i Type: |\W|te texdt to solves input deck j Inesert <Cunent Sobver> - ﬁ F Ed .. I
<Constraint_Joint -
id ="5000"
type = "FIXED"
Umarker id =" 0.dsting)” -
: Ll_l
K 7-10 5 SOOI 5 2
STEP

OCR i%id Templex TH, EXFFIKERIZA

FEIX—20h, K2 SUPBUSR AR IAIAS -
® T Xt 45 RiiE K.

® (EWIUIRAS N, K Rc sl 2 18] R AL S B v A R RCIR A

® 1T 3.5s MBS HT .
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| R

® YPANFRIC S (Slider 1 Picker) FEAI, J8aE ML 24K

® % Picker FIl Ground 22 1] ) [ 72 5%

® KA AT RE AL AR T

® AT 5s MBI 1T

(1) AEAEAI S H 45 5 The Model, #%#% Add General MDL Entity—Template 174, 5{
e TR A 7 Template $41{ }, A HTER AR 5 A8 44 G AR

(2) 4f Template [+ 1) Type FHrFZH, %L Write text to solver command file,

(3) {1t Template 2w 1, 4L B

<ResOutput
plt_angle ="YAW_PITCH_ROLL"
/>
<ResOutput
mrf file ="TRUE"
>
<ResOutput
plt_file ="TRUE"
/>
<H3DOutput
switch_on ="TRUE"
increment ="1"
/>
<ResOutput
abf file ="TRUE"
/>
<Deactivate

element_type ="JOINT"
element id ="5000"

/>
<Simulate
analysis_type = "Transient"
end time ="3.5"
print_interval ="0.01"
/>
<Deactivate
element type = "JOINT"
element id ="{the modelj 1.idstring}"
/>
<Deactivate
element_type = "SENSOR"
element id ="{the model.sen_0.idstring}"
/>
<Activate

element type ="JOINT"
element id ="5000"
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/>
<Simulate

analysis_type = "Transient"

end_time ="5"

print_interval ="0.01"
/>
<Stop/>

STEP
BRI (T RF A

(1) Hi; Run $%41@, #EX Run [

(2) i+ Export MDL snapshot, R LRA7 A2 1% H 1) MDL #i7,
(3) Hiii Save As £411) “SCLFNIYE” $Z48, N SO A .

(4) {¥ Simulation Parameter #25, Hil5 2% 1EA] End Time & & 5, FFE X Print

Interval 24 0.01.

(5) #f Transient b2, FA15r25HY Intergrator type ¥ & &) DSTIFF,

(6) JR[A| Main #5%%, il Run $%40.

(7) Kfpsi WG, i Main #2841 Animate $H13E N HyperView J& Ab3 5 1 .
(8) Hiihi “FhEFH” FH@F “AF IR 1@, EEVMESPRE, WK 7-11

B

k4

= -

a)

b)

<)

711 HUIEshRE

a) WILAIZ]  b) Slider F Picker T4

A

)3.2 | BAFESIESE

ARG 2K S LU N2

® Vi Jf] Templex 1) A HEREER -

® i AR BEERAT I I AHE SRS

® G FHI A

Ay S A T B R AR ] 7-12 B

¢) Slider 1 Picker —#2i23))
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| EEREEY

7-12 AR

STEP

01 Relfedekigitid

(1) #Hrad— MotionView 21
(2) 7 Model-Reference 1. EH#2H1(f] Point #Z4HIQ 44, E#H Y Add Point or
Pointpair X} i HEH A F BRI bR 5 AR B 44 G148 5 AN U] AL, S ARBRINER 7-2 Flis.

RT-2 SR

E R 4 X Y z
Point 0 p O 0 0 0
Point 1 p_1 50 0 0
Point 2 p.2 100 0 0
Point 3 p.3 200 0 0
Point 4 p 4 300 0 0

(3) £ Model-Reference T HA“H[] Graphic #ZHI@AA T, EF#H ) Add Graphic or
GraphicPair %15 HE " Label CAHEH 1 A\ Ground, i [HHERIAMIASF 4, FRE Type N
Single. KKK Cylinder, i OK #5062 K .

(4) 7& Graphic [k, ¥E Connectivity #5345, Hili Body $&4H, 7EEITEX B4 Ak
brz, fREZEIERT MW ERIAS Ground Body, fi7E Origin Fll Direction 4372k Point 0 Fl
Point4, Wi 7-13 fizR.

Fr—

Connectivity Patent: Direction: Cylinder Graphic
Properties [Eo# [ Ground Bocy v| o
Visualization ot
Ongire:
Féink[[Fornt 0

K 7-13  Graphic itk U 4)

(5) #EA Graphic [H#zf#) Properties #7345, Ff Radius 1 152404 1.0.

Ground EIJEH T 5 b B & F AT AR 2 (R RAE SR A

(6) 7E Model-Reference 1. H A% f¥] Body %4l @ 4bAiii, 7E7H # Add Body or
BodyPair XJ THHEH ) Label SCAHE %y N\ suspender, i FERIANRIAZ R4, FR€ Type A
Single, H.ili OK %414 Mt .
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ERESHERA
(7) 7£ Body [, 3G Properties #3485, & SmAFENE, WK 7-14 Fros.

T

Propeities ™ Deformab Data Summary... I
CM Coordinates Inestia properties:

Inestia Coordsys | 1000 I | i

Bodytoulds.:ys | 1000 bz | 0

il Conons Mass | Tz | 000 bz | 0

7-14  Body Tk

(8) #EA CM Coordinates #7345, 75 Use center of mass coordinate system i%Ii, #55E
Origin >4 Point 1,

(9) 7 Model-Reference I HA“H (] Graphic %4114, ZF#H ) Add Graphic or
GraphicPair XiEHES ) Label SCAHKE 4 suspender, 1 HERINIAS A, $55E Type N
Single. KJERALN Cylinder, Hily OK #2414 it A1 K E .

(10) 7E Graphic TR, # Connectivity #5%%, i Body %40, 7ERIBX Hilib B
(6) GUEEMIFAT, F572 Origin M Direction 434 Point 0 F1 Point 2, #1&l 7-15 FizR.

X 1 |

Connectivity Parent: Direction: Cylinder Graphic
FPropeties  [TBady suspender v | it [oint 2
Wisualization Origin:

Point IF'o'n{D

€] 7-15 Graphic [tk CGEEE 10

(11) BN Graphic [H#R [ Properties #7245, K Radius 1&50Ch 5.0, BB AT EEM 41 /&
7-16 7R

Y
i .
X

7-16 AT

(12) 7E Model-Constraint - HA=H1#] Joint #%EH e 4047, 7EFHAY Add Joint or
JointPair X HHEH FHERIA bR A8 5 44, $i77E Type 4 Single. #2847 Revolute Joint,
Frh OK 4% B ER e 52

(13) LEF AR Joint AR H#0E Connectivity A7%%, H.ili Body 1 ¥4, 7EEIEX Hiid
ABR (6) QI MAT. #rdi Body 2, {EEIEX it Ground EIJE, BERHZETEARR KM, 45
JE Origin 24 Point 2, Y ERARLNTE M J7 04 Vector, HLEIBIX ()4 RALFR R 2 Hll. 58K
SE X[ Joint [HIAR W 7-17 7R

(14) ZERAIN S vh 45 5 The Model, ##%4% Add Control Entity—Sensor, m¢fE T H A%
Aiifi Sensor %418, AHEUARE 5L RS, Bl — M.

(15) 1% Signal —4=1, ¥4 Sensor (KRB A 1L Expression 2844,
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| IEEREEYED

C—T
Ci ol .
T IRevo‘Iute Joint j F
INnrrcomplan! Ll E;; Body
Onigin: Alignment axis:
S T [

& 7-17 Joint JfitK

(16) i A, He ATk g gs.
(17) BCFRET <7 #9W, SREHEAN Motion 3%, iy DX %4, I STAHER:

H DX BR%i.

(18) HEA Properties #5325, H.ii Bodies CIF3, JEFF suspender 2%, AR5 Hili Marker
CM idstring # AR INBISCAME . EZEF] Add SCAHES Marker g ‘5 5E b {E, X & F O H
IR G BAT 73 e =, 1%64% Tool—Check Model -4 RIVTJ 56 b G 4 5 1845 . e840
1A DX({b_0.cm.idstring})’, UIP 7-18 FizR.

|
Expression:

"DA{b_0emidsting)]

Fot | ek | [ Undo

Pruwlin] Moticnl F:noe] Geﬂud]

|b_0.cmidsting
[ Filter entities within valid scope

. [Mot Evaluated

_ea |

™ Evaluated

5§
1 label
—%g state
- # id
= # num
T idsting
=T rote
— A poink_mass
- # auto_color_index
|- %% diaw_graphic
— A wige_in_fit
- # shade_mode
= # wwe_mode
- # mass
Ei—? cg
= %% usecm
@ Ipef_ciigin
- %% uselpr
- A, Marker CM
T Ishel
% state
i de
#
# num
T B

=

7-18 A Gy

0K I
O |

(19) ¥ Compare to —#=f¢] Value "4 A\ 150.0, 7 Error —F:H %A 0.010. ¥ Respond
if % & & Signal is greater than VALUE -ERROR.
(20) 7F Response —#=H1, %+ Return to Command File.
QD) FERARIERES, i Rk BRI Bl A S AT, DUSK AR o 0 I ] 1 AR S A
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fe R g 5 A MIA

STEP

2 A Templex T E 813 EEHlnEsE |

FESER TR REAE A, i SRR 8 O FRId A PN FRad 070l B
B EIPIAS Body AHOCIEE, HAEWIUIRAES T IHFAL THEARE . A0 HRER SR, faE
XA Body [WAHXIZE), Arid Wil AR E S, EEIBEAE, PAFRC R A B les:
IR B O, AN T ASE P e e B AN AR . YRR, ISR Joint )8 VAR
MotionView Ft[H 5E %, 77 248 H Templex 3 Yo

(1) AERETI b 45 5 The Model, %% Add Reference Entity—Marker fiy4, oAl
Marker #%8HA0, Brdthndi ) Marker suspender [FJFRidsl, J4%E 7-19 ProsiIm A 45 &
Marker fHKXZHUE .

BT
Patent:
i B oo |

Originc IZAm - |zxpma -
S T e o
7-19  Marker it CGEEE 1D

) AF TR, ST FrBh Marker Ground MkRIc A, JHI%E 7-20 RN
7%, $8E Marker tHXS4L

[ X| |2
_Popetties [ Fioating markes Parent
Ground B
- . ID ient bwo anes j [Dl:]...

ZAxs D<Plane

O T e S
7-20 Marker [tk GBI 2)

(3) X AR FRIC s TR ST B o AT AR WU RS T 4 T~ R 330tk
A, M HACYPIANERE SRR S B AR TR 0 I, BEEE TS o AT ) SR
th45 i The Model, #£$¢ Add General MDL Entity— Template ¥4, e LA H A
Template $Z41{ } .

(4) 1¥ Label 1, %iA Revolute, 7£ Type FHrsl&£H, %+ Write text to solver input
deck. HALATICA, 0 Ekg A HNE T

<Constraint_Joint
id ="301003"
type ="REVOLUTE"
i marker_id ="{m_0.idstring}"
j_marker id ="{m_l.idstring}"
/>
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| WSEEECELEG

A RS F ARG SRS RS ARG, m 0 AT m 1 43RS (1) FEE (2) g
PIARIC SR 4

(5) HINSERESE, ZIR N K 7-21 Fis.

[iweco XA
% Type: IWr!e teat bo sohver mput deck j Ingeit I<Eu|enl Solver» - ﬁ FE®R .. |

<Constrant_Jont -
id =301 003"
lype = "REVOLUTE"
Lnakerd = *{n 0 cei)” -
4 »

K 7-21 AR

STEP
#8id Templex TR, EXFFIKERZA

X, B SUFFISRAR A

o & X EZH S 4 K.

® (EHIUAIRA T, BPANFRIC AU ) (P B Pe F e Eh IR

® AT Is BBk Hro

® PH/NBRIC AR, WO R

® %k suspender Fll Ground . [A] [ J5 6 BEFE 58 o

® KA DA TE NI RE AL KA L TT

® FHT 1s BT,

(1) LERRIR SR 4 5 The Model, %4 Add General MDL Entity—Template 4>, %
FELHA A A 7 Template 4280 { }, A FHBR AR5 A8 18 44 G g 07 BRI AR

(2) IR P E N Write text to solver command file.

(3) 7F Template 4R % 1, HALLFEA:

<H3DOutput
switch_on ="TRUE"
increment ="1"
start_time ="0."
end_time ="9999999."
format_option ="AUTO"
stress_option ="TENSOR"
strain_option ="TENSOR"
/>

<Param_Simulation
constr_tol ="1.0000E-10"
implicit_diff tol ~="1.0000E-06"
/>
<Param_Transient
integr tol ="0.0001"
integrator_type = "DSTIFF"
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h_max ="0.01"
h0_max ="0.001"

/>
<Deactivate
element type ="JOINT"
element_id ="301003"
/>
<Simulate
analysis_type = "Transient"
end_time ="1."
print_interval ="0.01"
/>
<Deactivate
element_type ="JOINT"
element id ="301001"
/>
<Deactivate
element_type ="SENSOR"
element id ="301001"
/>
<Activate
element_type ="JOINT"
element id ="301003"
/>
<Simulate
analysis_type = "Transient"
end_time ="1."
print_interval ="0.01"
/>
<Stop/>

STEP
B K RFHATE RE AL TR

(1) FERR MR T Form U2, iy Gravity, 7E9HHY Gravity TR &Y T
BRIy Jr 1y Jr T, Ay I 4 -9810.0.

(2) il Run $Z46H@, #F A Run (R,

(3) %+ Export MDL snapshot & EHE, PJLRAF 4 HT4 15 ) MDL F 5,

(4) Hidi Save As £ “SCAFNNE” e, i S 4 .

(5) f£ Simulation Parameter br%sH1, Hf i1 211} A] End Time #'& 4 5, Ff& X Print
Interval /3 0.01,

(6) 7f Transient bp25H1, A1 M Intergrator type % & A DSTIFF,

(7) i&[8] Main #5345, Hiil Run #2401,

(8) K45, Hiofi Main #5251 1{] Animate $%411F N\ HyperView Ji AL BE ST .
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| WSEEEEE R

(9) il “FhE R L@ “FILRR @, SENWEIIRE. B 722 B
T AT RIE s .

7-22  MFFEshE

MotionView i 5LIIA 7 2416 17— AN BN i 2 ) U Bl TR B I IAS, -
JUa ] MotionSolve % EWEBEE L KIS, MEBATO AT, SCBE AR
iz fe. XA — AN DAN D) TR AR AR S o 8 I AL RS WU IE SR K I
A B REI > Brf il g g 7Rl Re . A E I h e 4 N 45 7 AR A T
MotionView {Jj FJIA 5 AL &G 1AM i, MUSBeE 2 158 AR E a0 91405 5AT SN
WA T, IF HREMS ARSI TAE AN .
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| IEEREEYED

8.1 MRitH%E

Bt 7 BRI AR, TREIAT AR AL AL 071 TR SE ™ B 55, 1fnks
K 1B WS B e R —— A vt b PR BT R AT T i v R — A R
FONRINAAL, Bk B “RAUE” B4R e &I PETRER BINR ABOHE. BtEE
XS, AERZHGOLT, W] MG K E s MEDR R R -
EEEA, U BT AR G5 LU R PR > A2
® K5 SC PR U L K B R I GO Al AR AR I BRI R AR R B
HH AR A 4y MARAAT . H AR s BSOS BV RDEIT 75 5K (R e AR b B L A i 2

[A] (1) R B ik 3
© L IUE 2 MR AU A SRR B AR, WENES T E AT, SR H AR R B AR 2
I ARARL I L

G witzs

FEBVE I R PREATIEHE, I die 25 B S 1Y) 4% TN B 2 BORR T AR R A
ZH.

R R A e A b, (XA e — HUfsE Je, B sl s e 1. seflife
BV S UL I B BRI L R AR

BB BE T 3 1 AL S 50 B AR B AT BT S PR LA RS RORHI g 5 1 i
P ERFPESE . XS Hh, U AT DURSE Bk ZORFRA e 1y, sl A2 B AR, 1M
VT R, AR AR B R T E I SR, AR D s B v R AR v A T
Ak

FESChril i, BRI ORI B AR s O B R
Mt A i, WiRse M. R AR A

BO AR N B LA BTt BRI, iy n AN AR R IRRCY n BTt R, BeitAR
AT n SRR X = (X% X, %) o H BRI n>3 I, ARAE 15k
s B A REAR GO — MG n HERS AR S DO n AN AR BN ARBR ALK n 4
R A n gESCA R, R FRoR. WAL TR B A RS, AR n 4
Wk i, I E" 2R

@2 | st

UGBTI e A xi AREAEIG B 252 BLLE A PRI, IXLE PR A it
BOHAR GG B DARFA B0 R SR BRI, SOR 2T R

B AR ARG AU T LR RE LY R . I AL R TR B AR T U VG W AR,
HUBR BT AT RECE ) BN B A RS d N A SO BRIV 45 . A7 8B, ik
B RS, HUEEA LR MEREAHE TR R MU T APk e L 2R IBRGI A, =
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WU LR
PERIBREE . IR BRARBIARER (1) SRV 5

PROCAL BT I A R EOGH 7 —A SR, AR . A% FANA Rt —

RN

9,(X)<0 (u=1L2,---,m)
% 9,(X)=0 (U=1,2,---,m)
F h,(X)=0 (v=1,2,---, p<n)

X 3 MO AR B R S — B g, (X) <0, BIA —g,(X) <0 A JHSRACER
g,(X)=0; 1 h,(X)=0 ] N AZEXL R R Eh, (X) <0 Fl -h,(X) <0 kA, L
W p<n 19 SORSFR AR AEE BN TR B Bk b, — NS L 2i—
AR R, HAReR R —4E. Bt p=n, RIS R AR T2 T AR, B
SOEBA EbRE X . PRE,  HUREI p<n.

U225 8] TP 2 T A 20 A A IR DR A Al AT 8, T AT AR XU D FE A AT 8. A
et AT A AT Bt 7 A R AT IO T 5 T A A B vt 1) A
NEALRGFAT S BIRFAAAAE AT AT R FE A 4788

@13 BirEs

LETCLT AN 0] R RSB v 2% [R) BRAE LT AU I 8 R AT AT ey, AT I BT AT vt g S it
vt Rt B H E T N — VIR BB T Sk AN A U7 Sk, I —
AN ROETT R ARE . FEUCRTE T, SRR EER R RS2 1 RE ) AR B
THI SRS TR b i B v AR B 5 (bR e

DA R BT AR i B SRR AR R I OC R I R Uk ik, ST R By (B
B W—dHwit s, MRSt 7 5. XA REF Hbrk g, e bhst
Ak HAR R, DAEDRIIERT B AR AR, 42— @ MO R T S H LAVP et 77 #0055
PIECERIEI, — RN (OXO)=F (X, X5 X5, X, ) o

FEPAC BT, 25 548 H AR s B ME TS ‘};}3 f(X), FHHIRREEKEE N
max fX), T max f(X) Al —{(I;lli{lnl fOXO) &, K—RSE—5H leellizrnl f(X).

FETREBHLAL B, HEReR R ZAE, DR E A H AR K H bR ek
eSS R N>k S B TN i E 2 ha A V1 g it s S:  AVASO S R AN €O SE A B R TS S
FrZ2 HAREAL i)t .

8.2 MotionSolve Bt& HyperStudy #1T R ZER ML

@ HyperStudy & 4

HyperStudy & —#k CAE 5 FHlE st fifbs BEALERTE TR, EH PO FEAR
PAE R WA B LR 2 2 Rk 38 3E . HyperStudy 'S5 82 1fE HyperWorks #ET-&
1, 1 MotionView. HyperMesh %55 FH A2/ ] 4%\ HyperStudy, [F]i} HyperStudy nJ
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MotionView & MotionSolve
| IEEEEE G
LRGN IR P v (Bl JF 4 L 4 ¥t 28 & . HyperStudy  J5 A FRBEHER M T 45 3 W
TN B AT LA T AE, BB P MOR B AT SR R UE R Ak E oS
R 8 RS AR

1. It

DOE Uit vevt, i vh §EAS [ S5 4G BRI 5T B v A2 5 [A] 1 A8 A FH A et
AR RGEMERER N, L D SEPRREe L, R AN R ). TERA S KRS vt
AR A5 R A FEME P A I R n] LUK SRS B R IE PR b T2 %
f&WIJ7 1Mo HyperStudy AMH ] DM HITIE X ) DOE J5v2:, &3¢ F 5 L DOE J7ik.

2. JE{EMEREY

MR Vvt 7T 45 8, HyperStudy AT SRAG AR Ma WY i 5CT- B T2 H A B i
PAR PSRN S AT TR o i e R M VA9 U (/O i oY VAT T R ZA Ve SO K 2 (B
HEA KRG SKARTT R IE e BT BT AL B (2 G AN T ORI SR g i Rt b, T2
FeTi N ST 5 R AR SR (R [, AN B S s S AN S

3. LR

DA T T RSB R, DAL — @5 H Q0N IR E HAri R (/i
BB BOE D). FH] HyperStudy 1¥1a]) 3 R G0E LRITFSHL, MR IR 5 S rh S U
Ko SAE RN, PTS5390 58 SCA I AR B BRIEAT AT T I LS AR AL 51 4,
Vg SR st s S TR 7 AR NARAR T SR, AT UR S A SRR SO B IS U, SR
BORL, AR5 EEBERE— IR oS IR, AT S8 A3 & I06S 22 M A S it s 3E 47 2k
PEREHELAMEAAL AT, Wi 24300 KRG, SJEIBsl. THERARs) )5
(PSP E 2=y S LTF R

4. FENLIERRR

BEALIE 73 B FH IO — AN BEE A0 3 AN & BT A8 B IR S i Y R B LAkt H
TAMEVER T . HyperStudy R SRR DUESHATRENL 08T, JF B3Rt 7 2 Ml Tik. Bl
I3 BT TR FORTRA 1R SR g 45 51 DOE A 1 i 7 [T 553

JV: ] HyperStudy 5K RS ¥t BENLPERTTE. At Dhne, FPw] DL T LA RIS

® Rt KBt T BRI e

® JEA AR g R El R ] R R AR A

® LRI BT

y

(:)2.2| HyperStudy T {2

HyperStudy 5 [n] X228 i1 Study setup. DOE study. Approximation. Optimization study
A1 Stochastic study FiMEHAE K, WK 8-1 Prox. RF5l—A, AR SR G R 2) 5 hx
W G FHP N0, BN T PRI R A S, R EBER A T
YETE

HyperStudy 51 1 #- BEH W Dy e J TAERAERIR T o
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1.

ETEd
MU R

] Sesaiviy Sty devctony
& ¥ pox wtudy E
u

sty
[ Conirsiet varmians. I Butosave sty Ble in sy desctony

5%

L] % Optemication shedy

i

i
i

B |

i
i

il
I

Bewt > I
R

] 8-1 HyperStudy F3 /- Fitif f 3 ) AL

EXHRE

Study setup FHLH T2 X555, DOE study. Optimization study5Stochastic study#i
SRBF S 1 A BN o R, ARSI 4, 95T 885
FRARARLSE Lo Study setup FEH LT 25 BRALAL -

Create studies: QW5 -

Create models: Al AFFUARTY

Create design variables: A% 48 & .

Do nominal run: HEATHIRL FIHIAGTHE

Create responses: AR HILATHE 25 LA g B .

Link design variables: #7348 5 0] ¢ & 2,

Sensitivity: & SR (R R BRE, IXLL R (— BN RBUE) HHUC HyperStudy
A R TRE R R R, 37T REMAHTT (Wt SQP Ak H2).

Il 8-2 $fiik T Study setup B TAEURE

AETSES

[ EXBER | 4 tlgWA |
td

PR

| WA e--of  BAORMEER

[ BN Me-=d AR
TR

e ek it
WAL ST

8-2  Study setup FE [ TAERAE
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| R

7t HyperStudy ', 24K RGBIYBCE vk LU PR 75

(1) Template: ffi[] HyperStudy Fiti 344, 1§ ] HyperStudy f] Create Template T2 AR
P ASCIL A% X IR SCAF A BRSO, AR5 Templex T HL A% 1 T8 B AR SCAFH
A, FFORAE R SR I AS NS

(2) MotionView : fifi ij MotionView MDL %45 3 4, M HyperStudy @ Zit )
MotionView Ftifii/E3)), Ff HAMFUL RS MotionView ZELRFFFTIFIRAS . 8t MDL FEALHR
I AL & . MotionView A #1855 e MDL #E84 rp (1 40(E -4 tH R Al 2 S
AR, X HE AR SRS MotionSolve, Adams. Simpack. DADS. Abaqus. NASTRAN %%,
8-3 ik T {# Fi] Template F1 MotionView J5 2 BB IR K RFE. 2 8-1 #iiA T MotionView
MDL g SCArhn] H T8 Ot A2 & 1 24

JRGE SR A 4%

MY MD L ST

' b
-{-_-_-__ ‘ MotionView ‘:::-_}_i LN ‘
v v

SRAF AN SCAF RGN SCAF

a) b)

Kl 8-3 SRRSO
a) fiif Template b) {ifH MotionView

% 8-1 MotionView MDL #iE3CHH AT AT EXIKIT T EHSH

* % BIS G Eif T
£x,fy,f2/1.6x, Loy, Lf2/r.fx,r.fy,r.f2 YEH )
ActionOnlyForce (and Pair), tx,ty,tz/1tx, Lty Ltz/r.tx r.ty,r.tz TEF %R
ActionReactionForce (and Pair) LI RAEF
t/lt/rt SAER it
AdvancedJoint ic_x_disp/ic_y disp/ic_ z disp X/ylz BTG %
len/Llen/r.len 7K
E/LEXE SRR
G/L.G/.G BIYIBE
Area/l.area/r.area PRI
Ixx/LIxx/r.Ixx KT x Gz &
Beam (and Pair)
Tyy/Llyy/r.lyy KTy fhiL 21 &=
1z2/11zz/r 1zz KT z JiE et
asy/l.asy/r.asy y SHBY D) AR TEAS IE R AL
asz/l.asz/r.asz 7 BT YIS A IE R
ratio/l.ratio/r.ratio FHJE bt
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Mt
¢ 9)
PO 3 o A i
mass/l.mass/r.mass o
Body (and Pair) Ixx,lyy,lzz/lixx,Liyy,lizz/r.ixx,r.iyy,r.izz DI A 2 %
Ixy,lyz,Ixz/l Ixy,llyz L. Ixz/r.Ixy,r lyz,r.1xz DI AR AR
ctx,cty,ctz/l.ctx,lLety,lctz/r.ctx,r.cty,r.ctz xly/z fli#E s EH e
ex,cy,cz/l.ex,ley,l.ez/r.ex r.ey,r.cz xly/z §iF-shBH e
£x,fy, fz/1.fx,Lfy,L.fz/r.fx,r.fy,r.fz xly/z Vs i,
Bushing (and Pair)
ktx,kty ktz/Lktx,l.kty,L.ktz/r.ktx,r kty,r.ktz X/y/z 5L W
kx,ky,kz/1.kx,Lky,l.kz/r.kx,r.ky,r kz x/ylz iF-sh W
tx,ty,tz/1.tx,Lty,Ltz/r.tx,r.ty,r.tz XIy/z Fili s Piak
f1.6r.f DAL
CoilSpring (and Pair) k/1k/rk hrERIRE
VLVr1 B3 AT
radius Hefdorl Z b R AR AR
Contact(Type Point To Deformable stiffness PRI
SurfaceContact) damping Hefbpr e
penalty THAR A SIE T R0 R A
rest_coeff TRARE AL M R L
ratio R RIER AN B ) 17 7 EL
Coupler(and Pair)
ratiol, ratio2 F B DA 3 AN ZhE a7t
DataSet value Hd A KU
lambda_left/lambda_right URFE SRR I S s A
Deformable Curve
uspan e i 2k
Deformable Surface uspan/vspan B IA T TRV A o B e i
k NI FR(6 % 6)
c FHJBAEFE(6 % 6)
Field cratio FHJE L
f Tl 6x1)
length HHH 6% 1)
Joint (Type Screw) pitch BB IR Sk 2
Motion (and Pair) value/l.value/r.value 1BE IR
Point (and Pair) x,y,z/1.x,Ly,l.z/rx,ry,r.z JRRALY N
tho 2 R R L
E PR
G DALk
Polybeam oD 2 SRR /MR
D 2 SRR N 12
as PIAEIER T
cratio FHJe bt
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| EEREEY

¢9)
X% G G it I

SolverArray Value KA ESME
SolverVariable value KA AL F AR

ang/l.ang/r.ang 58 H LA
TorsionSpring (and Pair) ct/l.ctr.ct e

fULftr.ft FHEE T

kt/Lkt/r.kt NI
Vector (and Pair) x,y,2/1.x,Lyl.z/rx,ry,r.z i) i 3 ANl o

e R LRTRBD G, M RIS EL

2. DOE #i%%

DOE study 8] TR0 ¥ v A A AH ELAR ] A v A ionl R Ge
Bt A~ D R4k

® Create DOE study: /% DOE W75,

Controlled variables: & X mJ #1145 &,
Controlled interactions: & SU& 5 V& nf 5t A2 W A2 HAEH .
Controlled allocations: & S ] #Be v1 A8 5 R0 T AH P
Uncontrolled variables: & X A3 AL o

Uncontrolled interactions: & S &5 vHEAN AT ¥ ¥ 1148w (A A B AEH o
Uncontrolled allocations: & X AN ] 45 5 i+ 2% & (13056 B v+ JE RS

Select responses: L FEM LY .
Write/Execute runs: 136 Bt iH5
Extract responses: HEHUI Y 45 H
Post processing: R4 115 A0 EE

B 8-4 fifiik T TR 3 Tl B vk i) TARIRURE o
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WALt
3. IEfRE
AR A K4l DOE MIBEALIERT 745 REUEE . 2T i LU P BRA B
® Create approximation: A UL UL 1) B 2E A Y
® Input matrix: P AR IHELAHCEE R .
® Validation matrix: ‘F A IEREFE LA KRS R
® Build approximation: 4 & ITAIEIAL,
® Residuals: F&ZEXTLE .
® Trade-off: EAHIUTMALT AITHATSH %
® Anova: Jj %50 HT.
4. RALFRR
Optimization study F52 5k ] T8 1o R s IR SR s 0 A i ABAmg Sz T AT ORI 9o i i
DA AP BRZH
® Create optimization study: GIZALAFITRIA,
® Define design variables: & %1145 &,
® Constraints: & X Z1H.
® Objectives: & X HARKREL
® Post processing: PLAb&5 R Jm dbEE ,
Kl 8-5 $ifiik T HyperStudy ALK ARG -

e B S v
v

V v

N oamax ] [ mesn |

a) b)
8-5 HyperStudy MALAFFT I L 1E AR
a) fHERIRAERS b) A AT A Y T

5. BEAI*EAR

Stochastic study #5HR AT ALK A R 5K AR 2% 20 B sl ARl min S TSR TR AR AT 9T o 1Ak F LA
TR A

® Create stochastic study: ABEHLIERFAA

® Define random variables: & X FHIAE & .

® Define correlation: & S Fifi 1A% 8 [A] (R AH O &R

® Seclect responses: &M,

® Write/Execute runs: KA,
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® Post processing: FENLPEIFFT 45 R G AL .
[ 8-6 Hfiid T HyperStudy FENLIEREFT I TAERRE o

| mmex [WTT] awmaw gy, ommd kmmer
A 4

LA 2 T
B 5 3L v

v BRI 3 #
i B ; A 5 L
pix PR

BALIE
A 4

g €SI RO

a) b)
8-6 HyperStudy FEHLIERF L) TAERIFE
a) AFISRAFAS by AL AAnR N T

8.3 MotionSolve Bt & OptiStruct FH 1 TEHLR L

SRR AL AR A TS WO AR P U L8 T3 1, 3K LS MR (AN R S T T
AEahs Jr. JRAEAERUSEM TR, fE B4 K LA ARG, (RS M TR )
, SESA AL NI . SR AR 1 TR A R SR AT A R
BEOHT AN LRI, AP, B[P K Park - S A
0 I B A BT R 0l — AL SRR A BT ), AR R PR 25 A e 7 2 T
58 R VA B A B P PO SRAL BE o %0758 Aliair 1 5] OptiStruct. &5 R bAoA
i, REhSIL T 2K RGN AR AL

@31 BumsgEEA (ESD

SRR A BT 1 B AR S A AR RIROR I HLAE G S 3 Sh A Ok
AR R T Tt FEBIZSEAT &, PIARIUR W2 10— SRt s B e
RRIIAIRS . L, SIN—AERSEGT, RIS B N A I A RS 3 R ) A
ARSI AL AR, RV A A I S5 R B G | NS s . sk b, 4%
AR BUAT DA N TR 7R K2 TRESE e, SR AR A3y 2 AR T
FLESBE TN K AT B A T DL, WIF b RS T Do AEIXLEN IR, XL A
A (R R S EA R B XTSI & A DGR HAUE KN e DA, — B0 I S 46 2
BN AR B HAB LI VARSI R AR . — AR, W T S By s A WA
Wz . whIE % Kang BS X HEAT T RS, 4h ) TS50t 8 1WAl e SOFREHE 205
J RN P A
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MGt
AT E e MU RS, e, AR AT MR
AR, B NS A MR R, RR G A ik — Sl A e A5
— R AR«
B E 5 S, T B B SRR  A R . R IR, 22
AT A RINIE )7 T LA
M (b) 9(t)+K(b)y(t)
R, M (b) B FRARE, K (D) MR, (1)
(8-1) BImI7:

=r(t) 8-D
ARG, r(t) AEi T szAN ). 3

K (b)y(1) =r (1) M (b) 31 82>
WAL 2GR0, B AR BT £, Tl
fu =K (b) ()= r(t)-M () (1) (83

MR (8-3) ST LU I, A EA T L AN RIS R sk . PR, S
A RV A R OB AL, SN SN A T P PR (R L {5 T
M()()trﬁfm 7 DA AR T DU AT 7 TR o 335 B L S I

G R 2R 20 R L

S, KGR (8-3), S AE LA EN LT T 2 5 A RS,
B DL S M A BT TS R SRS . XA RER B, 8 A AT
AT TR LR . B, LT SR 530 A5 B R U B 5 3 7 1 2 A8 T
WL T A AR R A S S B A B S A AR AT, IFH L TR AL . Hef it
S5 LR A A B R LA B OB TS S LU T B OB . B2 TR A i
Sy B B LB A WD SR A

HAHL, A T B Y

Py =M (0)9(8) =1 (1)K (5) (1) (8-
2R O R b n e P2 1 5 e

-.\,1'3-2 ESL 'ﬁl:ﬂﬁ uu.*i

-

HUAT, AR A I ok i sl (8-1) RARK LB 15 u N %, S5 R0 A 8 Al Lo
TEHAT M 2 AR E) )27 J5 kA5
{feff (b)y, =r(t, =M (b)y, (U=12:.0)
Peg =M (b) 9, =r(t, }-K(b)y, U=12:-.0)
X, o ARFEITA) A, B ARS8 I H .
KEZBN A& A HINTE B, DA 2 O ) D3k N R 3 2P ) i n] 23 4
min ¢(b)
s.t. M(b)y, +K(b)y, =r(t,) (u=12,-,0) (8-6)
O (B, Yus ¥, ¥) <O (J=L2,,m; u=12,--,q)

(8-5)
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SRR
AR A5 R A BT S, AT — R A R A A8 B A AT i A ey W 0 A R AR B Rk
fig X (8-6), MIBNASLERIPLAL ] n] LUEAL A
min ¢(b)
st. K(b)y, =fe (U=12,-,0)

u (8-7)
M(b)YU:peq (U=1,2,---,Q)
gju(b yu’yUsyU)<O (j=l2---,m;u:1,2,-~,q)
H SR A BANE AT ) A A M A I SR
(D) WkwE P=0.b, =by
(2) #by AR (8-1) HHATHRA ST
(3D VSIS R A5 S A A
fq =K(b, )y, u=12,--,9)
o =K(b,) s
p:q :M(bp)yu (U=1,2,"',Q)
(4 #p=0, HIPE (5). #p>0, JEH
q
X[t (p) -t (p=1) <& (8-9)
BeAbsem. 12 (p) FeuNZl, 3 p ORI AoH S BT St
(5) R AR AR ]
mln(p( p+l)
s.t. K(b +1)zu =fy (U=12,-,0)
( p+1)au =p, (U=12,-.0) (8-10)
g (bp+1a u) 0 (j=1,2,"',m;U=1,2,“',Q)
bp+1kL <bp+1k p+1kU (k=1,2,---,n)

Ao, 2, e, SR AU ok At 5 A O A ) 7 B R A

(6) 4 p=p+1, 3] (2),

ERBE, W (3 ~ () BN, BB () ~ (6) MK TIMER, B
(5) 2 HIMCSRMARE F— B FF MR IG A CI R AR L% 1K A2 2 R AR S0 . VRS,
FUBBE () RS ARL, BAESE (3. (4) A (5) Kol d iAW R T
W R A2 R B R BT . BB (5) b R AR P R 2 R,
BRI 3 ARt (8100 MEAT 7. S50 kB A5 200 2 B kAR I y A 9 110 4K
B3 R I ST, S R 75 0 04T L A7 1 5 A A R e ) (.
ES A BB R IRFRAIT — IR 0T . 7E P BB BL AL b, R 4
T 10 B2 o B A B U b B R P A B, SR K, R A
SO P A5 M SR IR 3 W7 RO D T A G ED A5 WA 7«
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Mgt

R AN IIR[0, TIEEHUR o AN AL SRS AR S ARy g, Mt

ATAE R AW N BT Lo S qo XA SV — DA N AU B AR IR AR,
SRR LIRS, R KRS B LR S b i H

(3.3 | iR E X R

I FH A A AT HOR, MotionSolve (7 OptiStruct 1] S 244 22 40 i AR 140 M
LN 172177/ S AN S 2 VAN 7/ S AN AN I /1% S AN 2 7/ AN = R 2 PN/ S A @ R R T R e
AN S . AR, Bl HEhiiE . N AR, R DL AR AR AL RS A
A5t FH 22 M A7 A g 12 ) 75 2% R SR AR () JR) I R A A . 2 ARG BB 1 e L S AL S
NEAETL Cndn bt . BSR4 %) 1o L0, w Y i DRESPI .
DRESP2 Fl1 DRESP3 K Jiy & X, il 7“4 & i DESVAR. DVPREL1. DVPREL2,
DVMRELI. DVMREL2. DSHAPE, DTPL. DTPG. DSIZE HI DVGRID & X . £
DCONSTR. DCONADD #I DOBJREF | Jy & X o 25 ki Forb ¥y mp i o) 4§ ] DESOBJ .
DESSUB. DESGLB -~ JyEH,  H Aw ek & (e 5 o] 4 H MINMAX < e 2o

HEARAGEACE R, AMERIEAC R B HESLMAX . ESLSOPT. ESLSTOL¥EH|. 1
ESLMAXH T e KAMEFRIEARIREL, BRAMER 30. Wds e ESLMAX 4 0, BT
PetiE A, ESLSOPTH] TS LA B AN B I )20 . B R ZEHOL T, XY heRe g4
A # . ESLSOPTRIEE N 0 8¢ 1, JLrp 0 ForBUNIZIhAE, 1 Xz,
BRINEA 1o WD BRlch e S HPOE R (5) LR BRI, RS PRI i DD el &2
Bhe BFRIE BERAEHAE P ER (2) RUKG e NSRS B S5 BY Be o T BEAT I (R 28 Rk, 4%
NG B R 3 M L R R B 4 KB CPU I iE) . ESLSOPTISAESGT 5, I el 5
th ESLSTOL & A 45, 1% HBUETEEN 0~1.0 MFERE e, o, SEAALIEn
I, Wi ESLSTOL 25k 1.0, W 224K 772743 At v i e A7 ) Ta) 22 38 i3 AARARAE AR
Jikd. IREHYE, ESLSTOL /)N, ARALIFAIVEFEL D, (HUZH/INF) ESLSTOL, nffig 33Ukl
FEAREE S, M, QiR i ESLSTOL B (im0 /N T 10, A8 2 AKE) J3 24 041 h e B
) 10 ¥ HE AL RS . ESLSTOL ERiAE R 0.3,

PeAl R Ag o4 3845 LU 25 SRS

(1) .eslout: ZICASCAEL S 7O R B BT 24 A LA G R Cnz 5 #E
IR AR T0L . Z 50 TP 4 a3 WARFRIEARIRESE)

(2) _mbd #.h3d: Z_HEHISCHE T SRR IMEI R Z AR D 2 A d R . S5 RS0
S H3D &R SE Lk (PARAM,MBDH3D,MODAL), & Mi#. N Ll %A JBAS
Bo &3S A BSL AUk #r e, mlidid HyperView £ .

(3) _des #.h3d: 1% HEHISCAFRE T ESHIRIMEIR R VAR ESE . N HyperView 2
BITTH, nAgE N 2R

(4) _mbd_#.abf: 1% JEHISCHREE T SR AMEIR T NIAZ) ) B 2 5 R E
&, i H HyperGraph %75 .

AL, &% .desvar, prop. .grid. .fsthick Fll.oss S 4.
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| R
(D34 | ErevRmERL R &4

HEAT ESLARAUIN, 75 A VA SURA S A . TE2AE RGBS TN, FPEARFINIE
AR BRI, TR TR AT AERUT, X B TR S N S U P AN RIS A,
VRN I 6 MRIARES . DRI, TEE5H /M I 75 22 L PR rh AN AR 1) 6 AN
ks . IXHLRBRIFNER A HERS TN 6 A, WRATR T 2T 6 AN A, IR
LA RR ], 3 ESL ARAAMAEIR I EARRES BT e o i i R 45

TR SR, RS RRRIMEIA I EE 0 IRNIRIAL TP E . DRIk, W)
DA T 6 ANEHE GEEREE— N LRI WIS TSR0 1. &
ANATEIRIIE 0 YOERLIHTT SR IIA %, IMRE VR 6 A B EERBRE], A%AEish
B I B AR o SRR PRI T, B SR P Hr e T, M 1 IKTA
I, REATFRFRRFAT . IS AR 25 A2 L s AR R [ AN, iR
BRI EIAEL R i BB SSHTAREORT A8k, SXPIANR sEm n] Jid L vk Mb.

LBRFEEAR 6 MRS s 72 e — N1 st 6 AN I BE . JEFRLE 5 1Y i,
SRR FEANTE R N DRI e AR pi A N ) X, ARG SRR R . X
T, HEFEGE PRI N BT AT e B A BE (I B TC A g R i SRR TGRS,
R BER NI, W AR A GG RN e A AR i, IS A B i ] 5
—NR 3 AR A B (123). FANRPRAST B B (23) RS =AM R —
PETA M (3) RERFHAN 6 MRS, X 3 AN s I ZARE AR S ) X
B, SNPEEEAZIFUHRIRCR . 201 s, AR SPC. SPC1 i SPCADD K 15 X

Bl 8=7 iR T — AN B AN LI SEAR TR 2 S vk . B 8-8 \WoR T /NN R
S HINPIPN

Kl 8-8 PN RIS H K ) = [
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Kl 8-7 it A 55 B AR . B B R L TR T 2R [ A A BT
B 6 AN, oAb v DUE R ES S BRI 3 A Fah A B (123). B2 IiA-T3)
HHEE (23). E3 —ANEShEHE (3). 31X 3 AN AL THRHMERN SIX . fEi%pm g,
B Cl. C2. C3 8(#% D1. D2. D3, MhAkiEfCOBAZ S,

SE ST AR R I 4 DAL b (1) (07 B8 249 R0n] FH R BR 1) 2 1 AR ) B K AR
B ok LU 28 AR s (il 8-9 ) Uiilix—
L R SR, AT DA R A (L 8-102) QD)
s ) UL 8-10b) SRy AL W,  HIEX ST 2R
S AR B [v) St sl AR P B 1) d R M AR N o G R Ak )
RO T B LA R ity pet AT ity ot 2 TR A S s 0 BRI i a0 6 A Y H B0 i
X RS o AR, T A ) S8 T A RO A i R R ) 2 TR AR A R, T4 B
HR] AL 6 A I BEREE T X — AR RS o I AN BRI A o £ 2 T R AT, PR AR
I 7S AH A o SR A ) RN AN 2 2 R R AR Y, ) st b B KR RN, U A
IS 3L BRI P A — AN AT PR T 85

T T

a) b)
8-10 AR [l 2 hr & AR R ALY
a) ZedifE e b) e

K 8-9 ekl sE g

(D35 | HAIatER 5

AL RE Y, REMEH S 44 () S M ML DAL U I ORI T, O T ik e
LTI (VSR CPR Re P I P LTIV O S E SN I TR P DG E o BRSPS )
AV SRS AN, DARRAROE A AR SR A AR 27 T (B

A A7 T T T B v B o ABGE S BT IR TRl 0~1.0s0 17 3SR i v
HHEL I 22, AT T A5 B i 22

MBSIM 4 TRANS  END 1.0 NSTEPS 100

AR TRERFAL 1.0s A0 ELN RIS RS 100 2P0 R RHSRBBILS, mI3RAg 1
8-11 FORIN I IR JiRR: /£ 0~0.025 Fl 0.60~0.63s I ZI53 HIHIL T M54 CRBEMRD.
TH AL, LS 1 5 TR PRI, A7 EAEIX S T S 2 MG SR 2 )
ORBEMIN Jgltt,  HEIIXLER 2 05 5L HRTE CMBSIM Ry, 81 R Fiss:

$more time steps from 0.0 sec to 0.02 sec.

MBSIM 1 TRANS END 0.02 NSTEPS 200
+ VSTIFF
MBSIM 2 TRANS END 0.61 NSTEPS 200
+ VSTIFF
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| WSEEEEELE

$more time steps from 0.61 sec to 0.63 sec.

MBSIM 3 TRANS END 0.63 NSTEPS 200
+ VSTIFF
MBSIM 4 TRANS END 1.0 NSTEPS 100
$
MBSEQ 10 1 2 3 4
L] o (] [ [ 1) [ aF [ [

811 [ Fyu i A )
ik MBSIM £, 0~0.02s i1 0.60~0.63s (7 a) X [a] N 435152 LT 200 AMAF RS,
T, ARAER RIS TR (S SR, e b ey Ry, Sk, i 0 5
Z T EOD AT e 2 bR AG SR I, KA K3 s A AR L S

(D36 | BRRGRMEM L

OptiStruct N ESL FEARAMA N IR J) . ARTEAF LM N, 38 n] AR FE 22
RGNS B ME . BEEEL A e Y. LK i MBVAR & SCH 4 Frfri J3 F 2H 5 Ve
55 R N ) R ML TR (1) R G 20 i 8 ) R R G

® Hir: m/MUEEEZIR ).

® 2. Nj<AVFH.

® TLIL<AVHH.

® VA< AV

12650 1% 24, PRBODY. CMBUSH(M). CMBEAM(M). CMSPDP(M)/& 1tk LA
M ARPA T I G500 JEERE . SRR ] 5 S &R Gemi .. DVMBRLIL #il DVMBRL2 K )y
AT R4S B 5 PRBODY. CMBUSH(M). CMBEAM(M). CMSPDP(M)J& 1k .

1. XMERZITTE

ZAREN 17 R G2 A AR R g S e S TR SR I, SIS RS HyperStudy
FABho EHT, HETma N [T AR AN e AL BRAL S OB AL 1 AR B A ) R XX — )
OptiStruct KA 2 A& R 48 v H AR S I 7 V2R i v . AEOUARBERE T, i oG T Wi A4/
Tk AR B vt AR B 1) e AR SRy — Se i S R Rl Rt AR e, AR S AR IR b R R AR R A
TGN . PRk, BT AR R Ge e CT A ETAS K TR o2&, HT 24457
5 ZR R N ACAR Y 15 38 P I AR R A 2D f () v TR B AR oK IE . 3XFE,  OptiStruct
50 RT AAL B A B AR T T AR (1) R G 4 e AT A )
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2. BRI T EMKE

WHRA RGN T RVFEMGESE, 0 AR 08 55 0 14 B & — P S 1) 7
%o OptiStruct SCRENIPEAAFIZZ R FIEARIAL . 72 DVGRID R Jy s BRI =
I, FAORIELS) M EASIEIN RGN B BSOS R B, ek @l B8 S A )
RIES T RUE S, AR R, 8 M E AR T Hh AN A A, I AYE TR —
ANBIEAT,  XANE R FPRE R AL

3. BN ZFRFER K FHIRE

5 PRBODY. CMBUSH(M). CMBEAM(M). CMSPDP(M)/& ' <5 i A8 AN 45 5%
W LE RN, (N Jy . ASTBEE) R/, B4R 23540 MBDIS. MBVEL, MBACC. MBFRC
Hl MBEXPR %5 Z K5 )] 5 RG LN, SEMAARMBHRRE, WKE. IR, EEAH
PRy Al TINVAES A NS E2 0 VAL NG NP S ) AN I B S 2oy Al S VRS b 3 Vvl TS TR (2
LA, R AL D) BeRF A PR H -

NIAARER]IN & Xttt A8 s (iR, JBRE. Z5MyJEtEss) At 7 TYPE=PRBODY [
DVMBRLI1/2 #4855,

HAT, o RERRN LA, ] DRESP1 K H 5 LRGN, OptiStruct
PR T —ANETH, I THEHUAIRE . R s BN REL AR Ty e N ) KA /M R
L B /N AN SR TR BRI NR H AR 3, e R, SR AR e B A
SRFEI ZIH IR BkE, WA S A8 43 Ao 18 L 22 2 il

@ EERTR

ARSI LIV RTRIE RGN G, 0 I BRI ME 3 BrE FURAT BR B AR bR AR A AR
REMIsgmd, FZLAFRLLN A

® fiiJf] HyperStudy f1% DOE /3 HriZl,

® DOE 437,

® LT DOE 34 RGN i U7 B AT B AL

® R AL AL 25 0T EE

25 >2)ITUARRT, M OH 3% chap08 H &2 il hs.mdl Fl target toe.csv SCA42 T AE 442,

STEP

ONM ©1|72 DOE 4 #i&5

(1) FE—/ MotionView <=,

(2) #d T HAH ) Open Model %4 &, M TAE H 343 hs.mdl.

(3) AAEWHILLLOR M (toe-curve output request) ¥ &' o

AR e — AN SEEE B D) 22 T, O T R A s R . TR R A
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| WSEEEEE R

TR, bl W82 . P BB SR CE R View selected type, #AJ5 fidi T
HAA ) Output FAHRGY,  BI ATl g8 R4t il sk 2 AN %, BRSNS ot H i R 1
W 8-12 .

Ll
5 ]
FR - P [[S eOEEM 08 rBN S SETOO —PRHSSH s i ERIE
‘e + 5 F® X))
& [ e o ot ]

.I[w-:m -
P
> I
v [ 3

Kl 8-12 il sE e X

i 115K toe-curve 1 F2 ARRHITA, F3 AARAD Z mBkshiE.

(4) M Applications 732 .11k £ HyperStudy, /5 3)) HyperStudy .

(5) 7E Create studies (BT RIGHED Hits Add Study 3241 H L+ New.

(6) fHHIBRINAR B LA Je A4, Hiily OK 24

(7) {& Study directory (WFFTH ) ™, Hoy “SCHRE” 28leE, K30k H sk frfe
TAEH=x Y.

(8) Huihi Next 241 A A

(9) 7F Create models (@AY XJIHHEF #.d7 Add Model %41

(10) BRI %FE MotionView

(D) BZERAR AR

(12) iy OK 4241, wnlEl 8-13 .

Varname. T -
Lkl [wansbis nama}
[ v e+ =
Arbis tack:
[or_te_zveni_tmi =
Sobves
| e
]
Dssts Mokl
< pack Hear |

[§] 8-13 Create models X i5HE
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IEI, HyperStudy Fi K 7R T DL A AT45, Wil 8-12 s, Label #2381 Y
H MotionView 21 55— 0158 — % 1 ARk model 4 [FFAY, Analysis task 4228 B 1 FH 1)
M L2 an_ride event.fint, Solver £ 37~ HyperStudy i FH 10K fif #8 /& MotionSolve,

(13) #igl; Next #4133 N\ Create Design Variables (1] #1148 &) % .

(14) {F Create Design Variables % [+ #iil; Add Model Parameter (fIJ#FTSH) i
B, R AR B

(15) Wk 8-14 R, FEBRR R iEHER 8-2 o 24

-
[ Model Parameter Tree =|E | B
- B - - . .

Modet mi =] [fodel 4
3| ¥amame Hominal Yalue
|MODEL sy steering p inbiL2 2758 Add | Bemave
|l =] [Otr Berod bal ety
Ot tiesod bal jtheft-z
I tierod balHeft-y

. E-mplicit
right
e

L A Dt el Alr e bl

o o

Bl 8-14 BRI AL
# 82 Witt=E
System Point Coordinate Function
Frnt SLA susp(1 pc. LCA) Otrtierod balljt-left Y ik Add 4241
Frnt SLA susp(1 pc. LCA) Otrtierod balljt-left z i Add 41
Parallel Steering Inrtierod ball-left Y il Add %41
Parallel Steering Inrtierod ball-left z it Add $4

(16) Hiif; Done %41 .

A7) Aot EERE O, RAER 83 Bl ZRRE A BRI, Bk
TR DA AR, A B 2SR AR S — FIas A A A vt A

#*8-3 WRITTEIEER
Point Coordinate Lower Upper
Otrtierod balljt-left Y -571.15 -559.15
Otrtierod balljt-left Z 246.92 250.92
Inrtierod ball-left Y -221.9 -209.9
Inrtierod ball-left Z 274.86 278.86
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(18) i Next #4113t N\ Do nominal run (FJ4R1E47) % H.

(19) #£ Solver input file SCAHEFFA m_ 1,

(20) ¢ MotionSolve Hst 1F 4 Solver Execution Script CRAEFATIIA)

(21) #il; Write/Execute 14471 .

JEIY, MotionSolve R ik i & JG G K. ERMLFEH, A& HyperStudy 5
MotionView {55 5L & 11 FT P ¥

(22) KfpgiR )G, i Next #4241, K3 Create responses CEIEEMIN) & [,

(23) il Add Response #2401 G1 4N MV

(24) 485EWN 4 K Sum of Squared Error (iRZFJ7HD.

(25) BN =4 JF Ry OK 4241, BEET Expr Builder &b 17T HPIRZS o

(26) il Expr Builder #2411, #EA HyperStudy M W p& 545 % 1

AT T BN LT PR Y 5K B

® Uik E 1 (Vector 1): 7 [n] AR AR IRAT IR 77 G vh 0 F R A ith 25080

® I KH 2 (Vector 2): FiIH) H AR A FhER 0k

(27) Hidy Add #4510, BN & 1, B Vector resource file (MY 2% gy SCF) &
P4 T-mT FRAS

(28) Fphm B o S YE SO R “SCPRE Y e, JF N R <working directory>
\nom run\m 1\Fi%EFEm 1.abf, M} Type. Request DA Az Component 25 X 30K 4 i -

(29) 7f Type F$7313 % Ff Expressions.

(30) 7 Request 7413 H ik $E REQ/70000033 toe—curve.

(31) #FEIHE F2,

(32) #ist; Apply 44l

B, MSRAFAS IR () R A I S o i B Oc i 1, 45 R H ol A ith 2261
FaE I [ O B 26

(33) 7E Vectors (WA Fre&r sy Add $24.

(34) ZERBPWXAE O, o SO IR TAE A2 it FE target toe.
csv, it Load Data Vectors % ifAlE .

(35) 1F Load Data Vectors (FmBdmaR N XuEHE o [ < B E 2 Ab ik & Reference
file,

(36) Hiiti Open %41,

(37) 5%F Type 1 Request 435l & Unkown Al Block1 ANAF

(38) ik FEHEF 3k # Columnl

(39) Hifi Apply #4 .

(40D EM N BR EOR: Hp B R AL sum((v_1-v_2)"2), @il 8-15 FivR.

(41) b R pR K % 1P Y Evaluate expression (VEA) RIEHE, AR ERIAA
SEATIERf, BRI R IR [FIE Y & 16.2891,

(42) WU B R A ARG S, NSRS © 8 NWIAR IS AT Hh s D4 H g [ 2
¥, BUHEH Evaluate expression B i%EHE, iR [n[FRIAZ,
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HyperStudy - Response Expression Builder el
— Responze expression [ Sum of Squared Emor [1_1] ) oK
sum[y_1-v_2'2) n TI
|
4 »
[T Evaluate expression
Vectors | DesignVariabies | Responses | Exracts |
I Label I Varname Vaﬁu EELEE L
Vector 1 vl = |F:\d’)ap£8\tatgetﬁh:e.csv
v_2 " Salver output file & Reference fle
Type:
i =|
Request Fiter:
[Block 1 =8
onent: Fiker
[Cobumn 1 =
Cowl Pas:el Add Appl_vl
[7] 8] a]+] Rawe | sn| W] 7| Frea PSD Filter.
alslel-] x| v coc] exp| » IFeTl | IFRFI Fi..
123« (] 1] tan] too FFTE | FRFE | Funciions.
ol ] ~1/=]=a ‘window...| Hibert
- F
P 8-15 Wi 3 bR Kl e 7 11

(43) el OK %41, IR A [ B X e AE
(44) #il; Next #4240, #k X Link design variables (S TTHAE B,
VE: ST BB BT A AT A A B, ST AR S AT 0 D At

PRI B PRALA b7 BL A BEHLAE B

AR BRI R

(45) #gl; Next #4241, #EN Sensitivity CREE) %M.
(46) 7E File 3P 1% $% Save Current Study As (R4 HIAIZT R #4441
(47) 76 LAE H 8 b9t v &R/ 474 Setup.xml,

STEP
WA DOE #f33

(1) 7 Sensitivity % 191 5§17 Continue To %1 Jf:1%+% DOE Study.

(2) ¥ Add DOE Study %4 .

(3) 2B R bR I sy OK F2%4H
(4) #%F% DOE [¥] Controlled factors (R[4 [KT-) 25#Y°% Fractional Factorial.
(5) Aonplb T Bt B a4, Rtk Uncontrolled factors £ H1#%£ 4 None.

(6) B Next f#24.

MBIt

(7) ik Controlled variables (R85 ) XFiGHEH Design variables ¥~ 4 N iHAE &1y

A BETIRAS (P On 235 4 2 HR D

(8) Hiih Next 3#4H, HEA Controlled interactions (P TFASHAEH) SHEHE, W& 8-16
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| WEEEEE G
PR
AT AE AR HDAEHE P R BB AN [F) AR BRI A2 HAEH

File View Tools Utilites Help

%”?Eeﬂ ?

B

E & Study setup ~| | Interaction:
= Co |C1 |[C2 [C3
dv 1(C0) NN
dv 2(C1) F | F
dv 3(C2) 3
dv 4(C3)
B Zf, DOE study
[ Create DOE study |
&
B B9 Approximation
[ cCreate approximation
E Input matrix
[ Validation matrix All MNone I Flip |
[ Build approximation
gl R < Back Hest>
[ Trade-off -

816 B T AC I AR FIA T AE

(9 T A K RIERE LA SR s M A A AR . v All 38105 o
Ho R ERAZ AR

(10) #di Next 4%, #EX Controlled allocations X} 15 HE

(11) 7 Design #£HZEFE L16 BEitHEF.

Allocations sub—panel (it A8E AL AR Whon 1 vk 22 B AR 4 5o vt 50 B 1) 23 Fe 1
o BEANBCUHHERIR T AN KA P I 3ot AR A

(12) Huils Next 424

AINGIANZE AN 5 R T 1 5% 00, K] Uncontrolled variables. Uncontrolled interacti-ons
F1 Uncontrolled allocations & 3% K KA T HRAS, BEI 7 LR B85 42 Select responses
XS TEHE .

C13) BfTA 2 e B2 15 2 LG e () M

(14) Hiifi Next %41l

(15) 1E Write/Execute runs & HHUEEE 273 FC4F 1 VA8 R AE

(16) Hiif; Write 425 QR AR S A, Fiidi Execute $2] AT F SR AR AT IAIAS 3K
i bR G () SR A A i AN SCA

(17) Hiif; Write/Execute 425 FAARME . G AR5 H o 75 Ay B2 DAAS BB B A ST
PEATRAF B, Huihy Yes #4441 LR, MotionSolve J&i 3l SR AR

(18) KMFLAG, Hrili Next 424 .

(19) 7F Extract Responses (WM HEH0) X UEHES, AR ITA R4 3.

(20) g5 Extract 3240 .

I, HyperStudy H4 32 UTT A 1247 3RAF 1 NV AE o
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(21) #il; Next #4133 N Post processing (JaAbER) THINL, #11& 8-17 Fian.
Main Effects (F208 ) FREERF 7R #AN rf 44 5 ek wa 2 R 7R

File View Tools Utilities Help

CIEIEIE R

Bl & Study setup o
[ Create studies (W
[ Create models
[ Create design variable. Responees | Dv's | Main Effects
[ Do nominal run
[ Create responses
[ Link design variables
[ Sensitivity

= Ef, DOE study
[ Create DOE study | &
[ Controlled variablss ’7 sl e 16

Main Effects | Controlled Design Yariable Inlelact\unsl Uncontrolled Design Vaniable Interactions | Cross Interactions | Sensitivity Index | Fun Summary

hY
[ Controlled interactions I™ Curve legend 14
[ Controlied aliocations. o
[ Uncontrolled variables
Eu
[ Uncontrolied allocation:

[ Select responses < Baok

[ Write/Execute runs

M Exractresponses (N x|
| Post processing 62 Message: Extracting from run ( 1076 D, .. -
i 63 Message: Extracting from run 11-16 )
A it
= @ E||)p£ax|‘ma gk o 64 Message: Extracting from run ( 1Z7E D, .
S 65 H ge: Extracting from run ( 13716 )
E Input matrex 66 Hessage: Extracting from run ( Ldsis 0, .
[ Validation matrix 67 Message: Extracting from run 15-16 )
[ Build approximation 68 Hessage: Extracting from run ( AEsAE ..o [
3 Residuals -
E Trade-off || « 3

8-17 DOE —F 3w &

(22) i Controlled Design Variable Interaction (] #[K A8 HAEH) Fr&EIFERCA)E
A )5

(23) il DVs A%, JEFE— N HAEM, RJaWass HAEH k.

AR AR R AT HAEH M2 B T AN RIS U AR m O i Y ) AS HAE . an SRS £ A
T8, R AT BRI SEC RIS HARR .

(24) WP 8-18 AR E: C1 fI C3 Z [l fAIAS HLHh 2k

Fle View Tools Utiities Help

CIETEE:

ful
<3
P
g
-l
| »
n
=
=i

:Fh.nSuvmayI

i
|
i
|
2

4

&
fl

olo|R

b

n|® /0|8

B

%‘

T

Sum of Squared Error

:
‘g ]

5
2745 s 2155 276 2765 m 27s 2718 2785 2
I Nomalize Inr tierod balleft-z

: Eztracting

{ ]
B Vakdation matrix 63 Hessage: Extrecting from run { 11/16 )
i e 64 K . Extracting from run { 12716 ). .
) 65 Hessage: Extracting from rum ( 13716 ). ..
B Residual 66 Message: Extracting from run { 14-16 )
B Trade-off 67 Hesszage: Extracting from run 15716 )
H Anova 68 Hessage: Extracting from run ( 16-16 )
= i Optimization study
O create optimization stu ~ || « 3

8-18 s C1 Al C3 [A A K22 HAEH K
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| IEEREEYIE D

STEP
03 PP

(1) #f Study Setup P[] Sensitivity % I1H i Continue to %% JFi%EFE Approxim—

ation.

(2) Hiili Add 441G — MY,

(3) #f Add Approximation % I HH &P RIAR L2 S Moving Least Squares (#3h#¢/)s

R,
(4) Huidi OK #2401,
(5) gl Next #2433\ Input Matrix CHy NKEFE) SFEGHE.

(6) Hiifi Import Matrix, $XJ5 7t Import DOE % it OK #4411, %\ DOE BeitHi.
(7) B Next 2413 X\ Validation Matrix CSHFHFE) A iEHE
Fh; Import Matrix #4017 LA ANZGIFAEFE (Validation matrix), A AN FH 3634

(8) Hiili Next 144 .

(9) 1t Build approximation X[ i5HEH F5 @ T U FEECH 1, Wikl 8-19 iR,
HFAGI A AR KR 2, LA T U B EER A 1.

AT AR &, mtv] LA m B sl
(10) H.f5 Build 4240 AT bl

WERB SR T 2

o ¢ Study setup =

Approamations 5
gmm B Sum of Squared Enor Bosic | advanced|
Create modets
[ Create design variabie:
& Do nominal run Lz fi :l
B Create responses. Weighting funcion: [ Gaussian -]
M Link design variables.
& Senstivity Closeness of fit: |Hm .|
I
H ng‘“‘“’mﬁ Fiing qually crtenon: [R-Square |
& Controlled variables Fil parameter: O¢= |5l]]]J[ll] <=10

: Extracting from run 14716 ). ..

: Extracting from run 15716 J...

: Extracting from run 16716 Y. ..

: Added Approxzimation{ MLSM_1 (r la 1) ) = ( Moving Least
Squares )

: Approwimation { Moving Least added
: Validating import of input matriz for ( llI.SI{ 1 {xr 1a 1) )
: Walidation successful

Squares )
to response ( Sum of Squared Error (r

K 8-19  UTfLlAsEm ) 2 11
(11) i Next #8HHE N Residual (3% 2) HfiGHE.
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MR 1j|: it ‘Q it
B ZEAR S N T MR AR 2 A e AR 5 2 i 00 A 1 [l 0 g R R A 1D o B A2 ] ) 2
Fto BRZEE T LU Al R S AR 15 5 S PR AR 2 [ 22
(12) Hifi Next $%4, Trade—off X UFHEE 7R T U ALMB R v 3= 3508 5w .2 TR R DG &R
(13) Hi5f; 3-D plots 4728, PL=4ERLEIN 7 2R s RN SRR OC R, Wil 8-20 Fs.

File View Tools Utilites Help

HFW?H -

E ¢ studysetup | | [E- &proximations 20 plots 3D plets | Spreadshest
[ Create studies ] Sum of Sauared Enar |_
e s MLSHL1 S057E+00 \m tierod balHleft [.215 30000
[ Create design variable: 2.817E+01 i )_
[ Do nominal run 2 577EHI
[ Create responses. — 5 33RE401 I lerod balf |_275 BE000
[ Link design variables —2 096E-+11 ] &
B Senstiivity —1.8568+01

B T DOE stuy 1619801
[ Create DOE study 137
[ Controlled variables E1 138841
[ Controlled interactions & 944E400
[# Controlled allocations. ii
[Ef Uncentrolied variables
[EA Uncontrolled interactiol
[ Uncontrolied allocation
[ Select responses.  Plot Axes

[ Write/Execute runs XA [t tierod balljHefty v
[ Extract responses.
= Post processing VA5 [y tiorod ball fleftz |~

§Th S

=h-]
[ Create %) £
[ Input matrix Property | Value i s
[ Validation matrix Samples |10 H 1 fig,a ?cg_s *g‘\—‘\,\é"’{
[ Buid approximation View Single ~ Phoy, iy - o ot
[ Residuals Normalize |No B 2, ) &t N
i 3 o
AutoScale [Yes 1 | £3 bt Eefoul V‘Ewl

Bt Optimization study

[ Create optimization stu <Back

[E] Define design variable:

[ Constraints. #ix]
Il Objectives 66 Message: Extracting from run ( 1471E Yooo -
: 67 Message: Extracting from run ( 15/16 )...
[ Post processing 68 Message: Extracting from run ( 1616
E %4 Stochastic study 63 Message: idded Approximation{ MLSM_1 (r_la 1} ) - { Hoving Least Sguares )

[ Create stochastic stud 70 Message: Approxination ( Mowing Least Squares ) has been added to response ( Sum of Sguared Error (r_:

[l Define random varable || 71 M=ssage: ¥alidating import of input natrixz for ( HLSH 1 (r_la 1) )

[ Define corelation 72 Message: Validation successful. [

[ Select responses - S
< | n 3

5] 820 Trade—off =4E K]

(14) M File ZHrhik#$e Save Output Files

AN rFile Save Options g
2o

(15) 7F File Save Options H1i%&# DOE 3L aovm:::
PRI SRR 8. Save 4411, 4017 8-21

Data files (Main and Initial Effects, Run Summary)
IR

T

C8V file (Run Summary)

Approximation Files

J:jii{*q%{%ﬁﬁi,ﬁz H %*H}FLE@ j/fq:yé‘F ° g th:t:inZess(Anova, Regression, Residuals)

(16) 7E File Sk $f Save Current Study b S e
As 7%

_ NS \ Stochastic Files
A7) AETAEH P ORAF S HIWIST Study 1. T [WW fies
™ | Data files (Run and Statistical Summaries, PDF,CDF plots)
xml ° [~ |CSV files (Run and Statistical Summaries)
STEP Save | Cancel |

R IVEAY
ks 821 SCHHRAF IR L

(1) 7F Study Setup R[] Sensitivity 7 17 #.id7 Continue to %4 Ff1%4#¢ Optimization
Study, AT HTICE
(2) 7F Create Optimization study Xf 15 HEH #if; Add Optimization %4 .
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MotionView & MotionSolve
| EEEEEE G

(3) FEZ BRI B J A 5 44 9 ity OK 44l

(4) BEZBRNRAL SV Adaptive Response Surface Method (338 W I R 1V, Hids
Next %4l

(5) #f Define design variables [HI#, #IAIERITH IR E,

(6) MTHIRCRE B T AT B v v E AR 5 DA AAH AR 1 [ e K /M

(7) Hiihi Next $%4..

(8) ARHIHATHERRTAIL N, BT E Constraints X 1HHEH K] Next #ZH3EA
Objective X 1HHE, W& 8-22 fr.

(9) Hiid; Add Objective $%41 .

(10) FAZERINIbRE 5 AR 544, CoE e S 5 7= 78 i A

(1) ARGt B As 2 B /MU N e 50 (Y777 228D ISR S50 (WA $r
FFYH Z MARRED BeflLft

(12) Ko7 F-FfaIA Evaluate From (PBA5HAR) &N SOLVER,

File View Tools Utilities Help
éu [[% 01| 2
B ¢§ Study setup
[ Create studies
O Erns Goal [pinmize | Basic Parameters | Advanced Parameters | More Options |
[# Creale design variable| ‘
[ Do neminal run ‘

[ Create

B

- Define objecti - Dptimization option [ [4RSM) - Adaptive Response Surface Method |

| On |Lahe| |Vamame |Apply On | Evaluate from | e Vel
» | @ |Objective 1 [abj 1  Sum of Square [ SOLVER |

iterations 25
g \;nkdﬂasgn wvariables Absolute convergence | 0.001
ensilivi

& Z1 DOE study Relative convergence | 1.0%
[ Create DOE study Constraint violation tol. | 0.5%
[ Controled variables Design var convergence | 0.001
[ Controlled interactions Response surface SORS E
[ Controlied allocations
[ Uncontrolled variables
[ Uncontrolied interactiol
[ Uncontrolied allocation
[ Select responses
[ Write/Execute runs
[# Extract responses.
[# Post processing

[ B4 Approximation
[# Create approximation
[ Input matrix
[ Validation matrix
[ Build approximation

[ Residuals.

[ Trade-off

[ Anova

B ¥ Optimization study
[# Create optimization stu
g Define design variables Copy obiective...| [4dd Dbiecive...| Delete Dbiective
Constraints

[if Objectives.
T Launch Optimization:

= G, Stochastic study

[ Create stochastic stud ~ < Back Newt >

8-22 AL HbrE 1

(13) i & 1 n] DAV E e REAR DL SO SbRitE

(14) .5 Launch Optimization #2411, JTURPLALIEAR .

(15) B 33 MotionSolve HEAT K A%, Ak 515 HyperOpt JT46 5k H AR AUAE «

(16) AL G AT, Fidy Next #2481, BEANJGAEFN1EHE (Post processing).

(17) #il; Optimization Iteration History Plot (fUALIEACIREMIZR) Fr2%,

(18) 4Nl 8-23 Prur, GHTIHAC R T AFIEAE P HbrRE Al Bt 2w Ll
N [AZ Ak 0 . Optimization Iteration History Table (fUAbiZARFER) ULEBEA G R T L
R E .
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MLt

5 Steay veswp. | Tati]

st o e

B Cremte reagesans O L Corme |y | Rt

& 5, 00t wsacty @ Objecive 1

[ Delne comeiaten Pt Dt
O Swinct rmgmenen ¥ Curveligend [ oo

B
) Pout procesang. P Autcmatic il Reration
[-mp———.

8-23 bRt d

HERAREIF, 56 LIEMRIELR T B,
(19) 76 TAEH &P ORA7 4 ATFSTA Study 2.xmls

STEP
X4 b RS T 5 41 FE A

(1) Hii Add Page #2418, 754 A7 2 il oprgds— N .

(2) ¥R AR V)40 HyperView

(3) Hiil; Open Model #%4li&, 7t Load Model and Results [f 4% 42§ A\ <working directory>

\nom_run\m_1\m_1.h3d.

(4) Fl TR I R A ODFIERE “ PR AR .

(5) W45 1 1B N HFE P U148 % HyperGraph.,
(6) Hih T H A1 Build Plots %411 8¢.

(7) % Build Plots [t HH 8y “ SCfFi 57 42 20F W TAE M4 h %k £ target toe.csve

(8) XT X-axis, 1EFE:

Type = Unknown
Request = Block1
Component = Column 1

Type = Unknown
Request = Block1
Component = Column 2

(10> Huif; Apply #%4

(11) 7¢ Build Plots [t 8o “ bt ” i eS], hH 30 fh<working directory>\
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MotionView & MotionSolve

| WEEEEE G

nom_run\m_1\m_l.abf, X3CH VI T M 45 R .
(12) X} X-axis,

Type = Expressions
Request = REQ/70000033 toe—curve
Component = F2

(13) XT Y—axis, EFF:

Type = Expressions
Request = REQ/70000033 toe—curve
Component = F3

(14) md; Apply #%4 ..

(15) $%I8 k714 ) 30 <working directory>\optimization\opt_1\run6\m _1.abf 1] fth£& |4

Aol e sk A ] 8-24 Fongh iy, AFani st s a2k . 7eshm g 1 n] LLgk
ANAAR S B B A DA J5 BT R 2 1) 22 57

Transient : Time = 1.080000 Block 1 - Column 2
o
Frame 26 el = Block 1 - Calumn 2
’ \‘ === == REQT0000033 toe-curve - F3
& 60 il = == — REQU70000033 tog-curve - F3
\\ \
ORISR

40 \\

20 \\
c
H
2
£
5 I

20

I A
\\
40+ X
/ A
\\
B0
7 \
e 1
a0 /’ 1
2
Y\?/f .
100
s 125 1 075 -05 -025 025 05 075 i
Unknawn

e la- BEE < [MNEOXkIZ AP0 @ 00000 ©

Data e 2| [P chaptBtauspensiortaptimizatantopt T Tim 1 26 | heoy
Subcase: = x| Y Tope: Filter: li v Request Filker. li * Companent: Filer. li W B
X Type: | Expressions | |Marker Velocity -] & an F1 -

Request |- REQ/ 70000033 toe-curve [ i T 1 _:‘
Layout Uss cunient plot [~ ¥ Show legends _I Al None Fip _I Al None Fiip _I

8-24 ks R

(16) BATHSEZHA File—Save As— Session 174,
(17) $8EF RS TRERE AR
(18) Huili Save ¥4, fRAFZ1N.

42| ERER N

AR N ERISN ) F, B HE R . ISHLE 8-25 Fros, Hi
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WAL &It
T fef ] SR K P AR SAUFELL R N ,
® R4 MotionSolve %y A\ 45 HyperStudy F AR A o l
® i 'E > HyperStudy W 57455 .
® AT T
R IFURHT, M H K chap08 Hh 5] Pressure.mdl SCAF3 TAESC
e,

STEP
FXEY MotionSolve K fiZ 284 N\ 3T

14 HyperStudy B FAE F SR ARSI SO, X B S qd
FH MotionView Z& AN T AEH = I Pressure.mdl 344, #iHi Motion-
Solve Kfi##sH N4 Pressurexml, #XJ5 A4 Pressure.xml SR
# HyperStudy BHRCAT

(1) J33%)) MotionView,

(2) 4T7F Pressure.mdl 3CfF, EHEBAL IR B

(3) Palidm f240, 9 H Export Solver Deck X HHE o

(4) ey SO S, R T AR SO I IE LA Pressure.xml R AF KA SCAT

STEP

VB 61)3& HyperStudy 18R 3T 14

PP

8-25 K WA

(1) JA3) HyperStudy .

(2) J%E$% Utilities |32 L1 [f) Editor 4.

(3) 7E5 ) Editor & 1M, Hiii=E 1 File—Open iy

(4) {E#LH1 Open a file MFHET, BLEICIFFALY All File(*).

(5) EFIFATIF E2PAE U Pressure.xml U4

(6) 7F Edit N ik $e Find, &k fx_expression,

(7) ¥ fx_expression [ 500, JfAdi.

(8) frEHftl Ryt sg b 4% Create Design Variable 774>, U1Kl 8-26 i,
(9) {E#H 1) Design Variable Properties X UFHEF, 4 A LU A 2

Name: Force

Label: Force

Description: Property 1

Initial value: 500 (taken from the input deck)
Lower Bound: 200

Upper Bound: 800

Format: %3.1f

(10 #it OK #fll, 52 XRHAER N H L.
(11) 5 Show/Generate Templex %41 %, {F5Hi[] Generate temple file X} iHAE A Hd7
Yes, AIERAR SO,
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MotionView & MotionSolve

| IEEREEYIE D

File Edit Design View Preferences Window Help
De2-duive pboliesi(He o oiBine0
|Design Varia... & X kH Pressurexml
Variahlesl 397 type = "ForceOnly™
e 398 marker id = "30102050"
ol 309 ref marker id = "30101010"
400 fx expression =" -
401 fy:expression = mgn|'9 Undo e
402 fz expression — =0 [ EiE L
| 103 | /> %X cu it
| 404 <Post_Reguest R Cor J——
405 Ll =zl Iy Paste Cirl+v
|| 406 comment = "Ou
| 407 type = "MR] Delete Del
408 i marker id = "30 Delete All
| 409 j marker id = "30
| 410 ref marker id = "30 SEEEL] Eia
| 411 > Select Word Cirl+Space
| e <Posk Request .| @ Create Design Variable.. Cirl+ShifisR
| 413 id = "70| &  Create Multiple Design Variables _ Cirl+Shift=l
| 414 SOmMpen = e & Shape Template... Cirl+Shift+5
415 type = "MA =
| 416 i marker id = "30101040"
| 417 i _marker id = "30104060"
' 418 ref marker id = "30101010"
l a19 | />
420 <Post Graphic
421 id = "90000"
422 color = "158:200:-23"
423 type = "Frustum™
| 424 center marker id = "gS0000000"™
\ 425 top_radius = "5."
)| Create Design Variable. Sel (399, 28) to (399, 31) |Line= 400 Column= 29 |Saved |Re
I @ 0 00O

8-26 kiR

(12) A& BRI .

(13) Hiil; Save As F 4B AR (R 474 Pressure.tplo

(14) 1E# File—Quit 14>, XK Editor % 1.
STEP

(VER (§ ] TextView T EEFEHRCH

(1) J33)) MotionView,

(2) KN ATV TextView.

(3) M T HA:H i Open Document 424160, £+ I-4T FF Pressure.tpl A
(4) CH b, et AR g AR S 505 ) e X

{parameter(Force, "Force", 500, 200, 800) 'Property 1}

(5) ¥l Find #H€%, 780 fx_expression, 1] LIFEF fx_expression ¥ 5
k.

fx_expression = "{templex_on} {Force, %3.1f} {templex_off}"

(6) Hiii T HAF A [ Evaluation Mode Control #2415, MR SE0E ) we ik, 13 H
VIR EIRSEUE . expr F2424

fx_expression ="500.0"
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MBIt
STEP

had CIEFRES

(1) HEA HyperStudy.

(2) Hiili Add study %411

(3) JEF New, ULH5H Add Study XFiGHE,

(4 FHBARIbRE 554, il OK #%4l.

(5) P TAECA K,

(6) Huihi Next #% 43N Create models % [,

(7) Hiii Add model %4

(8) fHHERAIIbRE 525 & 44, Model type iL+£% Template, i OK %4, HH£EFIFR
HUBTE T — AN,

(9) Hiii Template file &b/ “SCHRN N #2481 &), EHIFFTIT Pressure.tpl A

(10) Hif; Next #%4, #EX Create design variables X 1 AE.

(1D #hserh A By R RRAE S 5124 200 £ 800.

(12) #il; Next #2401, 3t Do nominal run % 1, #11& 8-27 Fin.

Model Solver input file Solver execution script Solver input arguments
Maodel_1 Pressure.xml MotionSolve - standalone j Hile

8-27 Do nominal run %

(13) 7E Solver input Files SCAHEH1 4 A MotionSolve %ij A {4 Pressure.xml,
(14) 7F Solver execution script £~H11%4#¢ MotionSolve—standalone .

STEP
05 Eopciagct

(1) ¥l Write/Execute $%4, BATHIGTFH .

eI, TAESCAEE RB B — A% 0 nom_run/m_1 [ SCHESE, HIURTHELI 45 B0
UNESEL S

(2) Hif; Next %4, #EX Create responses % I .

STEP

06 Rclf=a1ulvi

(1) H.if; Add response %4

() WHBIAR S R4, Had OK #24.

(3) Hii Expr Builder #4, #EAFRIEAGdH 5 H .

(4) 7 Vectors b2 #ily Add 4241, Bk — S sy i) &

(5) Huif; Vector resource file b1 “SCAFNIE” $#EHEl, ERIFHTIT m_1 H3X T Pressure.
abf 3.
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MotionView & MotionSolve
| ISEEEEL R
(6) Wil 8-28 7w, & Vectorl A K5z

Type:

E‘Ji’t‘jﬁ?ﬁkfo IMarker Force LI
(7) %T—_E‘ Apply TQI‘EH, >|%i2ﬁ§iﬁ)\?%j$fﬁlziﬁo Request: Filker:
N o NN |REQ/70000000 Output O- [on Bo x| |
(8) BB, SiE N F LA max -
v \ N . N = , omponent: ilker:
(V_1)o ZEKIEAXFIRE TP AR R K T . [Fv E
(9) ¥% Evaluate expression JETR, XM [ ik
AT R BRI RAA OV s 1029.81, Pl 8-28 i SLI v )

(10) i OK 4%, IR[F] Create responses & [
(11) IR next & HIEEN Sensitivity % 1.
STEP

07 RyRi&S

(1) Hiif; Continue To #k A\ Optimization Study .

(2) 5 Add optimization #4241 .

(3) {FHEA IR SR 44, Fiids OK 444 .

(4) EF(ARSM) - Adaptive Response Surface Method {}: >4 Optimization Engine.
(5) Pal; Next #24M, #EN Design variables % 1, & &&= 1 E Lo
(6) Hili Next $%4H, Hf A Constraints % 1.

(7) Hili Next #%41, HEA Define objectives % 11, Wi 8-29 iR,

(8) #ail; Add Objective 14411

(9) fTHBOAM B brkEohr il 524, il OK #%4l.

(10) % & Goal & System Identification ( RZHFIR),

(11) &4 Targe Value 4 1500,

Define objective

Goal I Systemn |dentification j
On | Label Varname | Apply On Ewvaluate from Target Value
bk ¥ | Objective_1 | obj_1 Response_1 | SOLVER - 1500

829 & L HIREEEL

(12) #.il; Launch Optimization %4, & sEALRAE .
STEP

ll EEENKAE

(1) RfREEHR )G, 1F Post processing % 1171 #itli Optimization Iteration History Plot Fr%%,
EHEIERRE, Wl 8-30 Fin. Hidi Optimization Iteration History Table br&s, & 54Kk
Pt AR B DU AR, ] 8-31 Fros.

(2) MRHEARE IR, M ANECh 738.14N I, R WL AE IR 2 1500N,
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MG R

Outintosin lonaios Hits Pt | Tati]
Dplisiaation it ol e élr—\.mnﬂh.—mn\:ummmn Thepl_1hges Pleplot
[ty & Consh ]W | Rectl® 1500 5 i Objecinves and Constramts
- | 1450
@ Objective_L
1800
1350
1300
1250
1200
s
10
1050
Plot Diptions
F Curvelegerd [ Nomsize
' Automalic sepkol 3 Nesatson %
™ Overlay selected plots:
9 8-30 Optimization Iteration History Plot #5%5
mmmmmwmmmmw%tmewm%mmmmwhm|
TR Objective_1 Force | Response_1|
1  1029.8053 500.00000 1029.8053
2 11940701 582.50000 1194.0701
3  1179.1976 575.00000 1179.1976
4 13664841 669.87500 1366.4841
5 1499.9502 738.10010 1499,9502
6 1499.9502 73812543  1499.9502
7 1499.9502 73813819  1499.9502

8-31 Optimization Iteration History Table 5%

D43 | BENEHEIMLL

ARG R I LU A

® 757 i HyperMesh @Il i) 2 43)) ) 2 05 A 0 A A 7Y o

O KL AL A1 A Ry R A

® T A AREATIE, AL 2R 1 R AR AMIA AR
® |\ ] HyperView M TH01L 45 5 AbBE

AGR I A2 A B G (] 8-32 Fros o

AL ) B = R W AR TR

® HIREREL: (R RGHASEMr LT, SR KT e ME.

® il LW L.

® Vot AL AR A E] A

ARG IFUATT, M H % chap08 143 | Excavator MBD.hm SCAF3I T A SCF kb,

STEP
IBsh HyperMesh, &BUKRRERIEMR, FIREEXIH

(1) Ja33)) HyperMesh,
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MotionView & MotionSolve

| EEREEY

Kl 8-32  JHRHLIBAY

(2) 7E User Profiles H1i%&#% OptiStruct.

(3) Hiii OK %4

LL =085 ni)5, HyperMesh ¥47)4t 31 OptiStruct F545% .

(4) 7F File S H.Hh % $£% Open i 4.

(5) BEHCTAE H % ) HyperMesh (s 4 Excavator MBD.hm,

STEP

1£ Radioss FiE R BERAS S

(1) 1F Analysis W[ F, ¥ Radioss #%4 .

(2) 7£ export options HLi%E+% all.

(3) 7F run options HLi%#¥ analysis.

(4) 1E memory options HLi%FF memory default.

(5) Rt Save as #4411,

(6) RITHA 25 Fhr oo ke, AR RAE R excavator MBD_analysis.fem.
(7) ¥iidi Radioss 42241, JFaaKf# .

STEP

7 HyperView #1, #ITEZ R hENthaRELIE

(1) Radioss SKARSERUT, FHRMFEE .

(2) JRIAEAAZ K AF) Radioss U, Hiili HyperView %41, JHiz)) HyperView, #EAT45H
JEAb PR

(3) ¥4shmE KM% E J Set Transient Animation Mode@ - .

(4) Hidi “ZhEFs wHQ, WEZHYLEEEFE .

(5) <[] HyperView, J¥i&[F] HyperMesh FijAbHE F i .

STEP

RN TEARAR B AR ALy SRR AR EY

K, FAE HyperMesh HE SUIZR L AT ML . O T 58 adndMELL, 152k
ity BEREJRAT 2 AR RGN I AR (R W S AT A R AR S A
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Mgt

(1) 7¥ Analysis T F, #.i5 bodies 411

(2) #%FF update T,

(3) Xiti body=, #RJ5FiL+E Lower Arm.

(4) ¥t review #4171

T lEREE], KXY Lower Arm 4lfFmsitn. 5 type==, 1] LLF BIHRA )
PRBODY, RIZAIFANIMEAARIRL . 7o G EfEd, X NIPEARRIR 4 o S PR R

(5) it type=, %+ PFBODY,

(6) ¥ number of modes ¥ & & nmodes, FFHA 20, BRI AR ALy i 2 Mk Ao iy
I, SRIBUBLRLTY 20 Briias, il 8-33 P

€ create br.\dy . ]ﬁ M bodycolor |
& update type I FFBODY color
 parameters properties: free nodes:
pmés _] | 4 nodes | | TEVIEW
CMS Method: frequency upper bound: number of modes: card image
¢ |_Craig-Bampton | ¢ | upperbound defaut | ¢| nmodes= [ 20

8-33 bodies [

(7) Hiidi update 1241, RAEFH 7R “The body has been updated”, FK/RFAIZEAIL]
[DAsIp
(8) Hiili return %41 .

STEP

EXHRIMALITE S

(1) #f Analysis JU] , H.i7 optimization %41

(2) Hiif; topology %4 BE NP FMILAL HIAR

(3) Wik create br%s,

(4) 4f desvar=F“+H3H N L Arm Topology, Ji{% (Enter) F#HfiE .

(5) i Props f%4l, 765 ¥ 5 I IR AR AL ik rh A2 B AL 1 A1 0 Y. 1R b R R
lowerarm 1) J& V£ .

(6) 7ERMrr, %4 PSOLID.

(7) Hili Create %51, A FMUAL LTI AR,

(8) MWuiE parameter Fr%%5 .

(9) Hiii review 144 .

(10) #%&# L Arm_Toplogy.

(11 ¥ minmem off I YJ# 4 mindim, FFAEHEHIA 0.05.

(12) #.if5 update #%4l,

(13) Hili return $24H, [7]%] optimization [ .

STEP

TE XM [z

FEIXANEAC T B, g5 SO AW, FEH SR 15 SCH bR B, i AR L T3 3C
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MotionView & MotionSolve
| WSEEEEE L
WL,
(1) ¥ optimization [iH F, Hiili responses 1241l
(2) Hiidi response=, Ji4ii A\ Volfrac.
(3) 7F response type "% £ volumefrac.
(4) ¥t total Y]y by entity,
(5) ®iis props %4, 3% lowerarm,
(6) Hii return || 3] responses [HIH »
(7) Hil; Create 1441
(8) 1F response=—+F%H1, %A Comp.
(9) #f response type H', i%E+f compliance.
(10) ¥ by entity ¥4t 4 total .
(11) #.if; create #%4
(12) ® return %41, [F]3)] optimization [HIAR .

STEP

07 W EyRiAiaag 25

(1) Hii; obj reference %4

(2) ft dobjref=r1, i A\ Max_Comp.
(3) %+ pos reference, JFfHiA 1.0,

(4) ¥+ neg reference, JFHIA-1.0,
(5) H.il; Response $%4H, Ffik# Comp.
(6) ¥+ loadsteps 14y all,

(7) Hil; create %41l

(8) Hili return 4451, B IR .

STEP

08 W3 Q=LEts

ZARA ] R B b B EOR 7 55 A BT LT, e MG R R KL
(1) 4f optimization [HI#R T, &+ objective THIHR

(2) fE HAreREEEA Y, KRR E 4 minmax.

(3) Hiii dobjrefs $%4l, JfikH Max_Comp.

(4) Hih return %4, IR [7] objective [HIHR -

(5) il create %4 .

(6) Hii return 441, [P|3)] optimization [HIAR .

STEP

09 W38 aapaky
A DRI 29HRGAE e AR PN A (e o 22 TR AR L
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EXE3
Mgt
(1) ¥f optimization U{[H I, £+ dconstraints [HIH .
(2) 7E constraint=F*H, %A Vol_constr,
(3) %+ upper bound=#%, JFAEHPEIAN 0.5,
(4) 7F response="', EFE Volfrac,
(5) il create $%4 .
(6) Hili return 451, A2 2 HIR

STEP

10 QEECEETRSE

(1) #f File S H. R, %EH Save as.
(2) IEFETAERAT, IPBIIYLRAE A excavator MBD_Topology.hm.
(3) fRAESCA

STEP
(MWl ;%5 OptiStruct, KARIEEY

(1) 1F Analysis T F, #H.i; OptiStruct.

(2) ¥ export options ¥ & A all,

(3) 7F run options ', ##¥ optimization.

(4) #f memory options H', & memory default.

(5) Hiii Save as #4411,

(6) fETAEAIT, W4 4 excavator MBD_Topology.fem.

(7) Huil; Save $%4 ..

(8) Fiils OptiStruct #%41, JFURR A

AR AT K Aft T, K5 OptiStruct ) DOS SKAg2s SIS SRMAE Bl o SRARSE I
Jo s SRR TARE SIS AR e 45 RSt

STEP

Ll 7£ HyperView i T L4 R iE 4038

(1) EARAIEATERG, JCH] OptiStruct (1=K f# DOS % 1.

(2) 7E£J5t HyperMesh [1] OptiStruct UL, i HyperView #%4H, J5 24 J5 A A
(3) #Hiil; Close #4411, <M HyperView UL R 3 H (K15 B R .

(4 g Rt %<& 8-34 firon 7 B BB B G — P 4 R .

TEe®®
1 <]
%I Design j
% Outerloop 3 ||
Cluterloop 1
I:E Outerloop 2
E

[%] 8-34 Result Browser
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| ISEEREEEY
(5) #f HyperView [ HA%H, i iso #2410, HENSETHTHAR . Z AR T 24040
45 R IR BEER O3 o
(6) 1F Result Type "', %+ Element Densities(s).
(7) ity Apply 424, SoRPLAGIEALE, A% 20T
(8) 7E Current value #2#ii N\ 0.5, F14% (Enter) FAfIA, 38 L3 MAFE5H AR BEA KL
(9) &P Transparent &EHE, 7 W] WoR HAH BV RETIAME, Gl 8-35 k.

Kl 8-35 MAThAMEILE R

(D44 | mivisR R

AHTRE S ST AR 7

® {ii}{] HyperMesh #37.3% T ESL JiVE I 2 A& R Gea) )12 70 Hr KA.,
® i HyperView HRE1T 2 AR G5 J124 70 b KA B R Ja AE
AGR2 R AE IR G T 8-36 i

Kl 8-36 PUIZEATHLI
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) @A ] HyperMesh #:37.—/ N 24K RS ) )1 #UAETY, H- ] OptiStruct iﬁﬁ
JERARAL (Shape Optimization). Ak H kr k763 L N J'JQ’JFEE’J%#T BT T
TR VBEAHUGN 12 NTIRAR R . oA R IRENAE, 3y S0rad/sec. *%’*”ﬁﬂ%ﬁj
kg-N-cm-s.,

PUAL IR ) =B 5 R

® [Hbr: m/MUiiE.

® Uil A 3 ADRMIEFHIERA .

252 TFURRT, M H % chap08 & il 4bar design.hm O3 TAF SO,

STEP

Bzh HyperMesh, ERKAESRIEIR, FiXEURE T H

(1) )33} HyperMesh,

(2) 7F User Profiles /', 1£#¢ OptiStruct.

(3) Hiili OK 24

(4) LLE 3555, HyperMesh K414 5] OptiStruct 47 .
(5) 4f File FHrzeiirh, %+ Open iy,

(6) M IAFHZ %Pt 4bar design.hm A4

STEP
-.Create Load Collecton g == % |

EX IR

TERSR, BRI I e L B e K b, DK
BRELHH OCHE 7 MOTNG & Yo

(1) 7B S 1) AL B A o, 1B Create—
Load Collector #i7 % .

(2) {E# Y Create Load Collector X iHHE 145 &
HATEEM A FRA motion, {E Card image FHuFI|EHiE
¥ none, WK 8-37 iR,

(3) Hili Create %41, flgtafrde.

Marme: Imotion

I~ Same as IMBS|M1 j
Card image: Inone j
Color: | |

[ Card edit loadzollector upon creation
[¥ Close dialog upan creation

Create I

Cancel I

[%] 8-37 Create Load Collector %JiHHE

(4) M Preferences NS #irhiik#¢ Graphics, #EA KK LB E Hb, W& 8-38

I
" geometry lights: b flat
" mesh view simplification: A none
& graphics [~ simplify current comp
" menu config bitmap animation: b none
 colors result color type: o discrete contours
" page names geometry refinement  w level 1

¢ graphics files ply visualization thickness factor. | 1

[+ element handle [ thick mesh lines

[~ load handle [« thick 10 elements
[+ geom handle [~ 1D at Centroid

[ fixed points

[ coincident picking

[ template labels (type)

[“shink [~ 0.200 [Cretum ]

K 8-38 T B L h B THIAR
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| EEEEEE G

(5) & graphics FiE4%4, ¥ coincident picking &iEAE, ZIETH T BonEAH
X5

(6) Hili return 4451, IR [F] 3 AR .

(7) 4 Analysis TU[] [, #F¢ constraints.

(8) 1 nodes WUHHPRAT, Bk EIEX A EEM 5 KHOER A E . HERPE SR
GRS, X HLIERE S A EOEA AR 288 1 A, Wl 8-39 K.

8-39  IEHUT A

(9) Hiifi load types = %41, £+ MOTNG(V).

(10) ik dofe SILHE, & LIKANREL, 7 ELLEIERSE 2 HEH R -
(11) {£ dof6 SCAKE i 50.0, F RMihn T 50rad/s IR .

(12) BHEZ RPN ZLS S E 8-40 Firi A —3.

 create - | nodes 14| [ dofl = 0.000
 update dofz = | D 000 creata}ed‘ﬂ
size = 1.000 [~ dof3 L= D.oo0 reject
[ label constraints [~ dofd = 0.000
[dofs = | 0000
¢ | constant value | [ doff - 50.000
loadtypes=  [MOTNG (V) ~ retum |

% 8-40 constraints [fjHR

(13) Hiif; create #%4H, GJIKE).
(14) g return $244..

STEP

el 7EFENEY MBD TR, EFARZFHRIEHER

(1) 7 Analysis Tl F, H.ii loadsteps #%4 .

(2) Huili review A AT X T 0L (SUBCASED.,

(3) ZAEA 25 LT multi-body dynamics T3

(4) iE+p MOTION SEHE, &+ 25w ks, & 8-41 fox.
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(5) Hiid; update %40 .
name = ISUBCASE1 type: v| multi-body dynamics | create
edit
[~ SPC [v MBSIM | = 1 update
[~ MPC [~ MOTION - IE TN
[~ MLOAD [~ INVEL
[Cretum ]

841 loadsteps Jfiiti

(6) Hiily return $28H, 912 E AR

STEP
7£ Radioss B HEE!, HEITHASIHT

(1) 7£ Analysis TUJfi N, #iil; Radioss #%41 .

(2) 7E export options HLi%E#¥ all.

(3) 1E run options HL I analysis.

(4) 7F memory options H % F¢ memory default.

(5) Hiid Save as #4411 .

(6) fETHR A A SR, B ABALRAE N 4bar_design_analysis.fem.
(7) i Radioss $24, KAFHIAL,

STEP

£ HyperView f1, #HITZ KRR N FFITERFAIE

(1) {E Radioss SKAFL5 A5, RKMIRMEE .

(2) {E)5H A8 Radioss KAF UL, Hifi HyperView, #EAZHG BT,

(3) a3 HyperView J&, JCH# HH BIAE ELE H .

(4) 7f HyperView ', Hiii Contour 41 gll, A=K ER,

(5) 7F Result type FHisgrrh, &8N 45 R B8 (Element Stresses(2D&3D)(t)) .

(6) Hidi Apply #2240,

(7) Hiidi Edit Legend %41, 73 Edit Legend X UGAE HFe# B 4512574414 & Dynamic
Scale.

(8) i OK 4% iz [7] Contour [HIAR .

(9) i Page Window Layout #4111, K HyperView i HAii Jay o 5 )45 K P4
HEos.

(10) FfEITEXE 2, FHE0E.

(11) Hsly “Rdukde” f4 @, ¥ 24uiiib i HyperView $)# % HyperGraph 2D,

(12) i Window 1 (EJl HyperView % 1), B H 3405 .

(13) i T HFA ) Measures 1241 .

(14) ¥ Measure Group H', £ Dynamic MinMax Result &% HE
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| EEEEEE G
(15) %7 Max, JfH.1d7 Create Curves #4411 o
(16) e H¥) Create Curves X} i AEH0Kf Place on Y] 4 &y Existing Plot.
(17) ¥+ live link, Jf%&#F Window 2, i OK %4,
DL AR5 Window 1 1 Window 2 [F)5 R gh 5,
(18) Hify “ZhmAR” A0, BN BB X AEl 8-42 k.

Contour Plot Subcase 1 (SUBCASEN) : Time = 1.320000E-01 | sooo0 amic MinMax Result
Element Stresses (20 & 3D)ivonMises, Max) Frame 23 —_—

Analysis system

4 B1TE+03
[42B2E-ID3 S0000

3.747E+03
—3211E+03

2676E+03 40000

2141E+03

1.B06E+03

1.070E+03 20000

5.352E+02

0.000E+00
B Mo result
Local Max = 4 BI7E#G oy 20000
20 B5677 A . o
Lucall‘.1|n=l]lIﬂEmm'c Max. Value = 4816.967
20 65049 l ‘ ‘
v 10000
\ B ALy Al
|2 x v IVAIRNEVIAVA

o | Bs

842 AN R

(19) 7E File S E#E Save As—Report Template 174, FFRARAFIRIYIEL N Report
Template (*.tpl).

(20) %\ Stress Report.tpl, Jf:Fiil7 Save 44

(21) [B]%] HyperMesh JH J' ¥ 55% .

STEP
7 HyperMesh fi& & ESL i L 1& 80 R &4

PRk, BN H S BB 2R3 ) B AT a5 A e . O TSEIIX — H
bR, ESETFEAE HyperMesh 55N, XA 0S4 A3 T W o

(1) 7& HyperMesh T HA%th #iid; Load Collector #24H R, 33 A\ 28 fir A 1) 28RN G H THIAR o

(2) ¥F Create {351,

(3) 7t Name=3CAHEH 4t A BCFOROPTI.

(4) ¥ Load Z5#41))#e 4 No card image..

(5) il create #4441l

(6) Hifi return %51, [R12] 3 AR .

(7) 1F Analysis T F, #.i5 constraints 1241 .

(8) fEIX—3 i, FTELAEFTAXN SN 6 A H B IELR, IR AR
FINIMARS B RE B . 1EAE T dofl ~dofe SLIEME, 4nlE] 8-43 Flw.

(9) 7EBUE T coincident picking J&, nJ AR IS FLeh Bl Sl 5 UK B, B R M4
B rh TR LA R AL, DAMRIRIARIE . R A 1430 15 0 288 R AL 441, #fRES
dofl ~dof6 Ki%HE, FRELIHIEAN SPC, WlE] 8-43 k.
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Fi"icoprunan:

441

A

L.

ook R@E ¢
e @ Q@ P SO

Coese  v[ nodss |MJ Foon - |
" update v dof2 =N
size = 1.000 [vdofs = |
[ label constraints v dofd L=
v dofs L=
¢ | constantvalue | [ doté =
load types = SFC

K 8-43 LRy

(10) Btk create #2410

STEP

o|o|lo|e|alo

.ooo
.ooo

0oo

.ooo
.ooo
.00o

EXEd

MLt

Wl EUHRTEXMSEANESMTRS, BUCaRZEFETIZHREME

(1) 4f Analysis JUH] F, H.idi loadsteps %
(2) Hii review BA MATH HE LAY LA (SUBCASEL).
(3) M E 2 T multi-body dynamics 1.7,

(4) %rp SPC HiEHE, %+ BCFOROPT, %l 8-44 s,

name = [SUBCASE] type: w|  multi-body dynamics
[+ sPC o | E [~ MB3IM = 1
[~ MPC [+ MOTION - 12
[~ MLOAD [~ INVEL

%] 8-44 loadsteps [Hi#R

(5) Huil; update $% .
(6) Hiii return 4281, B2 3 AR

STEP

bl EXFRMARI TS

edit
update

fEZA A DS QUL RIS A & . KT T 8@ RIS A R E R, T
A=A HyperMorph ELEHBY SO . FEIX 47, RAENUE SCIARIL SN AR R (13 Atk F, Qe

RO B R
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| EEEEEE G

(1) #f Analysis [HI#Z F, %FF optimization [H R

(2) Hui; shape %40 .

(3) HE#Hf desvar BB vH AR &1 [HIAR -

(4) ¥t single desvar YJ#t k) multiple desvars, RILEARAL RS Hh il ] 2 i AR &

(5) Huiti shapes #%4H, FFIEFEIA KBRS L & .

(6) Higli return 424

(7) 7£ lower bound=3CAHEF 4 A~-1.0, 7E upper bound=3CAHEFHIA 1.2, Uil 8-45
FioR

&+ desvar shapes 14/ create
 export reject
inialvalue= [ 0.000 animate
lower bound = -7.000 v |  muliple desvars | _review |
& create upper bound = 1.200
C update 8| move limit default |
¢ no ddval | undo morphing | [Cretum ]|

8-45 Shapes [HitR

(8) Hiifi create $%4 .
BERF, EARABIS R IR ST T 12 AR e T
(9) Hiids return #4711, [F]% optimization [HIA .

STEP

09 BV

TR, TR U AR, —ASEED B AR BB s N, 55— NMetER
e Ap SINpL VAR

(1) 7£ optimization [HIH &, %+ responses [HIHK .

(2) Hiili response=, #ii A\ Mass.

(3) 1E T J7 ) response type "% $E mass, R[5 MY

(4) H.if create %4,

(5) 7£ response=3C AHEH#ii A\ Stress.

(6) 7E R J7¥] response type H1, iE+F¥ static stress.

(7) FEHICRAIN S props 1, #EFFRE N Middle. Left F1 Right [¥] &

(8) Hili return #4411

(9) AN 127y von mises, FK Y )47 B 45 %€ A both surfaces.

(10) *Hif; create #44H .

(11) ¥4t return #2241, [A]31] optimization [HIAR

STEP

10 Wrq=tbsg
FEAMABL Y, FARER BN e MU 5
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(1) 7F optimization [Hi# T, iEFF objective.
(2) ¥ Hbr R EEE AW E A min.
(3) #f response=" AHEHH, PE$E Mass.
(4) Hili create #4411 .
(5) Hifi return #2411, [1]%] optimization [fIfH .

STEP

11 W3 tvmEsE S St

TEAPRACKIL T, Bt AR FRITN. ) (von mises) /N T-H—BRAH.
(1) ¥f optimization [HIH I, #%E+¢ dconstraints [HIHR .

(2) Hiidi constraint=Ab [ SCAHE, Ji4i A\ Constraint

(3) #iil; upperbound=4%4 .

(4) ¥ upperbound=J5 i A 30000,

(5) i response={%4ll, JFEPEILATAIEE T Stress MRy .

(6) Hil; loadsteps %4l

(7) P40 SUBCASE 1 ¥ .00, FHEt select %4

(8) Hili create %4 .

(9) Bl return FHIP K, 12 3= IR

STEP

12 QEECEETRSE

(1) 1 File FHrsgHarp k¢ Save as s
(2) BRI B TAE SO, SN SCAE44 4bar_design_opt.hm.
(3) Huili Save #4411,

STEP
%32 OptiStruct T KIFIHE

(1) #f Analysis JUH] |, H.dd7 OptiStruct $%4

(2) ¥ export options ¥ & A all,

(3) 7F run options ', ##¥ optimization.

(4) #f memory options H', %t memory default.

(5) il save as #%4

(6) 1E TAESCHI T, Pt gt ok 4bar_design_opt.fem.

(7) i save 144 .

(8) Hil; OptiStruct 241, FFaHKAM#

AR AT K Aft i, 5 OptiStruct ) DOS SKAg2s ST AT SRS Ko SRARSE I
Jos AR P B CAE SO R AR o 45 SRS, b 4bar_design._user.eslout SCHHALE TAL
HIEARDI RIS o
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STEP

gl 7E HyperView #f, EFEHR—TERERMNE 2%

(1) SERCKA#S, JCH] OptiStruct (1) DOS SKAF UL, J[n%] HyperMesh Fif AbBEIRSE T,

(2) 1r OptiStruct [fIfi T, Hii HyperView 4241, #EAZ 5 A FE.

(3) fE File 52 #H1i%$% Open—Report Template 14>, 1 FH LRI ARA7 45 S5 A BRAAR .

(4) LRI HTRAEN Stress_report.tpl ik, Iy OK #24..

(5) 7F GRAPHIC FILE 1 1 RESULT FILE 1 v, &£ hiiibisfC4: S 4bar design
opt_mbd_0#.h3d 3Cff. o, U4 I#R R SRR B E P IEAR TGRS

(6) i Apply #%41, K3 H ] HyperView {7 S A2,

(7) ¥y Window 1, A HALFHOHIR A .

(8) 7F HyperView [ HA*H #i:; Contour %48,

(9) {1t Result Type "L+ Stress(t), i Apply #%4H.

(10D Hsly “hEfFE MO, AEWESSIE A, Wik 8-46 .

Contour Plot Transient : Time = 0.156000 | 35000 Dynamic MinMax Result
Stress(vonMises, Max) Frame 27
Analysis system
2912E+04
[2 589E+04
2. 265E+04 1 1
——1.942E+04 Zoien | |
—1.618E+04
1.294E+04 T T
9.703E+03 20000 1 1
6.47T3E+03
3.237E+03 I
1.496E+00 - T T
W Mo result ( | |
Local Max = 2. 912E+04
Flexbody/76 65684 65634 BA112. +10000 I !
Local Min = 1 496400 Dynamic Ma"-‘ﬁ-‘r\%rﬁ. iR afe = 1.406
Flexbody/7 B5112 T T T
f" 5000
f 7TV A AR
<z 0 \._./

8-46 ks R

STEP

Wl EEMRMRA B RERS

(1) 7t HyperView 1, Fridt—A 0t

(2) 7f HyperView T HA“H 1 #il5 Load Model 424, BEHUTAESCHEYE R4 % 4bar design
opt_des 0#.h3d K& 3 AF»

(3) iy Apply #:41..

(4 s “xPE” I, SR

(5) ¥ Result Type V)4t 4y Shape Change(v).

(6) ki Apply %4, AFMALSGRBEFIEAR, WilE 8-47 s,
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Shape Change(Mag)
Analysis system
BODE

EB 200E+00
2 BODE+00
—2.400E+00

2.000E+00
[ 1.600E+00

1.200E+00
6.000E-01
4 DODE-01

0.000E+00
M| o result
Local Max = 3 600E+00
Gnds 557
Local Min = 0.000E+00
Grids 143
Y

)
LB ¥

Kl 8-47 ARALJE HIEERTTEAR

WA T AE AL R A R S 2, — Pl AERI IR TS S0 B4 HT 5 TR v
W REAAERIET R, WIS EEE, BT Rl nid B A
AN AR AR SR A 53— PR AE IR A R B BRI 0 B e e DL s I B AR P BE . nsh
NG RETERER. RIS NS, X4 R0 M H MotionSolve 4t
DRext et 7 Ehmbieiat . BARRUL, X T RAHXITERESE, A4 MotionSolve HtA
HyperStudy [IOCALFR T 5, 6T 240t REadt, nT{# A MotionSolve B4 OptiStruct
IRAAR T % . ANTETR I T BN 415 N 256 10007 PR AR T IR e 7 S A3 A
NRES S vk, MG S e AT G, nOHUAAC BTG IR NN, GRS
T H S T SEBR TAE
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AETENZA MotionView & MotionSolve HIMIZHIERSHEINRE, WA TIRGIRGEE T
BRERAE, FH@ELLEREA T MotionSolve B S MEELS Simulink H{TH MRS R KBS
THERNEATRE, BIIASHNFES, FAPEBIRES RS Z YIRS REE IR TS
TFED T

AEBE QMR




E9E

MES ZREESHE

9.1 HI=HIRGFEE N

HEALGE U B R G e RE b, HUBR R R 2 ) R 55 BT T e — MR,
MR IR A U R GRS R S0 AT T B E . WRREG, Sndidd
HAEHL, TR R GRS H RGBS UK. Ui, SRR I, LA R R i 1
FEIMFZ 245 ARG TS, ARERHA TR R R XA REAMN IR 2% T
KEMATIW S, T HIEK T =5 & .

[ H MotionView & MotionSolve AUBRE IS 70T DIRE, MM TREITFNSE ) LRI Ap
GAEEENL IR — o AR, AR XU R SR i R AT R Z Wi, HARIA
PV HAR, RIGEATWERENL S S, WK, X TAEGIT 7 %, HUbkdss e
BB T BRI R BT ROR, R, B T R A, I Bl 3R
RYtRE.

1t MotionView & MotionSolve H (it T LLR 6 Fas il B 5 11772

(1) HRIFE RS XMl BRI E, e OB F=10*DV({m_0.idstring})
(47, BREEFERIIE . a5k 10 [MFJERA Sy P BT DUR ISR, thn DU s
JELeEn, WTLAE T STEP s&3icE X7 1T

(2) HrHE PR, W SFOSUB, FH P Al LA REP I =g Uil sems, Rk
e 55 ) B H I e SRR AR

(3) MotionView $#{E 14 T H B T # I, X R #E MotionSolve 12 LATH
S T RERTE L

(4) FHOREMFE. H P ar e SN, Wisgds . S, w2, MH Motion
Solve/Linear 73#T IR, #R)5 3 HIEA RGAT NPT ST AR FERE (SCFF Matlab #ifF
#6300 1Z TR B UL T DARI B8 = s K s il ds vt TR

(5) BeAiE . FIH MotionSolve H&ALH 5 A5 I FE P £k 4% 11, #& MotionView
HEEP TN RS, AR e rh @ s B R4, DiE R+ MotionSolve Sl
FEREATHE A e, L) SE AT B AT

(6) WHIRG PN BEHIAIER Y C B8 Fortran 1084, #A)5'% A %] MotionSolve 1
YER SCIRES T IXFEIAM 2L fH MotionSolve FRZM 8852 i, KO T V2% ot i
G T R KA —B0 R 5

EkJyiET, B 3 FiFH MotionView & MotionSolve BAEA & R SZEL, 5 3 FhasEss
ST SR AT ERRTTIE 20 6 ANAILA 4 BTk

i | MotionView & MotionSolve BEATHUMAE Hl RGe ik vh 225 A LU T 4 NP ER:

(1) AR ARG,

PRS2 Br RGN LR 2 PR 538 T e U R 480 124 0 AT

(2) i N/ i

Tl 2 MU R G0 H S N/ B, TR R SR ) R 2 IS — AN A el . X
B, WIANRRAH RAMEGIES, SHRENEIMHIMRGEsREFE L. REmAN/
B EE 9-1 s
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| IEEREEYIE D
(3) BPEHI RS ITHER .

FEHRARGTHERZ T MATLAB 2542 3K
P95 B RGEPERIE, HUBCR e o %

I R AN B

(4) ki,

& NS5, i MotionSolve BHKA

Simulink SR AU ) R G

MATLAB /&3 [ MathWorks 2v ] H SRR E A, 2 —F TRk Sdin]
AL s 50 B DL BBV B = R R SRR S A B 5 . MATLAB AR %2 T H
F, b Simulink THAFH T3S RGN H 57001, A% MATLAB 1 Simulink (/= A4
Mk, wTLL# i MATLAB %15,

92 E#&EIER

MotionSolve #E T DA RALRL s CHLFL B N B R4 (SISO) sk 2 N\ ZHith K48
(MIMO)., X8R g8 n] it FH 25 — 5 4 il 2 14 A\ 2] MotionSolve H .

% 91

PATHLAEA

2 il

MotionSolve =i Xt 5

PATHLAS S
IR ENC
il A5
A
9-1  AGth A/

Control_SISO-F %
N L s T
(SISO)

Control_SISO j& X T #1138 B 44«

Y(s) by+bs+..+b,s" .

G(s) =22

U) ay+as+...+a,;s"

A

u(t) ———

RAEA R
Xi(0)
X, (0)

X, (1)

— ¥

-1

FEHE T R N S RGRHEARM R % T0E T AR R RN ARG, W TR
feshds Cae T WURREENED . IRBIBREA R, meds) DURFEHlRs Cntb iR o Fedilas)
SERIG, WA TS SR I i AL pa KL GLrh it Zaul & e AR (0 MATLABD h5g o

Control_StateEqn —
E2UNEZ ity
0 (MIMO)

IR IR B G, TR 2 A S R g Sl . RGBSR o,
REEFAE x LU R y Rk Fr PR R ARl — RO I RE 3G it R th— RSB0 T E
o FEHET ZA LS RA A K

RELR:
uy (f) ——— X, () —— »1()
Uy (1) —— X, () —— »,(0)
u3 (2) X, (0 —— ;)

Control_StateEqn 45 LL N BEFIEZ
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M H R AR EE R

()
WRPREZ M IFIBAE XA LY KN RS
X =Ax+Bu
y=Cx+Du 92

YTl T EIHE

LINEAR
Control_StateEqn —
i@fﬁ@iﬁﬁ R (9-2) B AR LRGRA, B AR, 4 M A, B C. D
L 19 B B
A SVERRCIRAHE, B T RGN, WIRRLA o ARA, W 4 SRR
nxn, TARE A BNEIETTSE. B BRI AMERE, IR T HAK AGORE IR, R
BY m AN, W) B SRR nxm. C SERERRAIAENE, SRR T RO A
IS, WURRGTA p M, W C HBEAERON pxn. D SEFERR B RS, S HiA
T RGOS (0 BB, D SRR RON pxm
MR TR E XA 24 AR A R4
x = f(x,u,t) (x(t)) = xy)
USERSUB { y=g(x,u,t) o)

v fOF1 gObZiESE, W{EH] FORTRAN By C/C++5g SUSHH 2 FREF N3] Motion-
Solve H1

MotionView SZ#7 L XS A1, T RA @RI T B4 L IReink 9-2 P,

F 92 EHMRERTRRERINGE

A BUbRERVESAT T e
L VO
x HEN Solver Variable Tt PR RS A
[A1As] HEN Solver Array Tt (5P S
'abc’ it Solver String [ B4 R
% H#E Solver Differential Equation i B TR
- #EX Control SISO THHR )5l BN B HE A 328 bR B

(1) SR

Solver Variable [t H T SR gL =, WK 9-2 Fis.

Solver Variable H]-J- MotionSolve H1 52 :0. RHCIRASZ M E L. ARECLEN LLE RGH
FARAS %L, ] LS HAb A & Yo [AIt Solver Variable 7p APiFpssy, RT3
IR PRSI TH - TR SR 5. g 1 TR AR =1 e X, faaH
TR B E .

® KA R —FEMRIC, WHT&EMES (v X fiEP s A s, il

EERGH LWL PNE et e DI U F=8 e
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MotionView & MotionSolve

| ISR

R TIVIF E

Lloeitics [T User-defined properties

™ Initial conditiors: |

Type: Exprezzion:

IEHpression jl

9-2  Solver Variable [tk

® Solver Variable H -3¢ X Control Plantlnput. Control PlantOutput. Reference Array %5

BT E o
® W, AW Solver Variable 32 SLIKZNZ I, KA MotionSolve HJ BETCIASRIFIX
SHfiEt -

® JI /TR 7 (VARSUB) o] FH-T5& U U IARECIRAS,  RIDRAS UTERE SR s R 2
AN o ARTEORAE] P 725 o B A 15 SR A 5al S0 1 A B AR A
(2) KH.
R et PR B 4 J — S W R 1) — AT i A4 ) o Solver Array  THIAR T LR
=, WK 9-3 fis.

X a—— T

Pr i
operes Anaptype [Pactinpt  ¥] I Use in ineaization
1 I | Soveiadatle [Unesoved —toperd | Had s [2 B
2 7 | SciveiVeriable [Unesolved _ Dekte | I Use sampling time [ 0.0000

= Use offset time I 0.0000

K 9-3  Solver Array [t

R P R A R0, AT TERYERGTRE . AL 18 s BORE 1T 1L 72 pR BT 22 S
MotionView SCHFEL T 6 B2 & 57w 1) 1) i o
® IC: fitfi— & EHE, HT Control Stateeqn 1 Control SISO FLICHIAA A & X o
H Pl ] 1C SR i oot gt — R AV B s a1 - 7R
® X: fitft—ZH5%H, T Control StateEqn £ Control SISO ¥R AR NI E L.
® Y. fifi—&¥EHE, T Control StateEqn. Control SISO F1 Control PlantOutput £
JoH R 1 E o
® U:. fiffr—Z5EdE, HT Control StateEqn. Control SISO FlI Control PlantInput
TCHIANR B IE Lo R TCRAE IR — RV U SR AFAS L B i
® PlantInput: T2 XHU RGN, &8 L& RRM LIS .
® PlantOutput: & XA R G, J&E L& RR M LEST 5.
BT N/ G, AP el fE ] MotionSolve £ VE 4 At Dy e sk i X (9-2) ProRiif£k
PE ORERHEL RS
i
® IC Rl GTARAY ix[n], AR KRB AT SYSARY. ARRAY 1§
SYSFNC p&#(ii 1] o
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NI RGBS HE

® IC K nlE X— RIS R 3w T

® MotionView & MotionSolve 5 HoAth 4 il Fs 72 1] () B A 4 el i R AR 1 ST
RSB RV LR RN, ORI, 76w SN/ 3T kA
N FRPIR AR e S, TN/ IR S AR e — e RGBT R RS, Wik
PEMINLE T S AR R 05 N BN R G, i 2 2R S
BRI RN, EESEERT R, ORI,

(3) FiFH.

TR AL A B 0, 7T Solver String MM E X (MotionSolve 1

Xof N [ 4 o7 k) Reference String), U1K 9-4 7K.

e

Sting: |

Properties

& 9-4  Solver String [Hi

MotionSolve SCRFICRAC B 1A A7 4808, A2 n LAFT BN ASCIT 4. A7 844
WHT A R C4 . FE Bdntia bl DLL ZFRmifeit. 6 H e CREP, nf
{§i [} GTSTRG i H] Reference String & X 17 FF o

(4) oy Tk

Solver Differential Equation [HAR T 5.1 —B i TR (4 MotionSolve
[RI%T B A Control Diff), & 9-5 .

[aif_0 | v A

Froperties [~ User-defined properties
[ Static hold IC: I 0.0000
[ Implicit IC dat: | 0.0000
Y alue:
I\-’alue Linear jl 0.0000

9-5  Solver Differential Equation 4%

1) Control Diff J&—Fid FHHoC, W H TARURE MRS IHE S f s nl e
MUME 55, XU E Tl HIk e ot HIABORE S 4 1 oR 20 A a7 A 1 DL RGE 5 s i)
NS S5

2) Control_Diff FJLUEM ™ A& LIS ARE LRI E, BT LUE RGBT R R L,
HI vl IS H 2 - #27 DIFSUB SKHR, i 4% 1] i MotionSolve ik A1 ¢ .

3) MotionSolve SR & A Ba AP APSE R 353 7 FE

o Ay AL N Y =f(ut) o X, y WERERIEAR R o AR, 5

RYUREAM I ¢ ABOLAR R, — B, PSS T RE O+ (g/L)sin(0) =0, BJ
JEFIX—HKTiRE.
o LRI T REIE N F(9, yu,0) =0 o SN,y WREsRBIIAR R u I,
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MotionView & MotionSolve
| WSEEEEERs
5 RGUREAG: ¢ AWML, —BOARE . TR0’ () -y (0 + 1 + 1)y -
ry=0R1JgTiX—K5, EHELEENREY . TR TR, B
OF[oy A:%, FHTERAL Y HIMH.
4) 58 RSN ZEER LA SR AR B A8 SO0 I ] ) F 2 {E, MotionSolve [f] DIF(ID)
BREUT T IRBUIRAS A AR,  DIF1(ID) & EUH] T 3R BCIR A AR 5 50 1IN ) (1 3 20 fi
5) R oy TR, A% B4 H] Control_StateEqe #17t .
(5) S N\ P L A% 32 pR
Control SISO [fiAR ] T 7E SCEAm AN F i AR IE R K, W&l 9-6 Fro. ARk e T —
ARG AN I R R

s xlvlAl

Properties Denominators: I™ Static hold
Input
= N T —
s I © peete | |s P[0 _ Deee |
2 & ] 0 2 [0 I 0
Froperies I~ Initial condiions: [
Input ,
Type: Expression:

| Expression j |

% 9-6 Control SISO T

£t Properties $125%[1) Numerators FI1 Denominators 3T [X 1] 52 A% BR B 4> T 50 FER
£, Input AR TE UM E . HIEIRTS T (9-1) Prosifkid ik £ M A u. Motion-
Solve 2SS [ B4 W sl N S — i s ARBOT R4, Wl (9-2) o, X HL u Fl y
YA .

Control_SISO Z&/MEHHIC, fEZFRIRGETAARIMIN . ] LUAL 8 R Hr) % e
XANBFRGE . MRS RGN T

® PID [ Al a4 .

WHs . A3 AL RS
— W AR HLIT.
] A T GRS

® [k,

TERFSHAER AR, RGURARFE 1 is_static_hold DR .

4 is_static_hold = "TRUE"I, WIAKMITLET 0 IN %], WIRGORALREF IC KEARE M)
WIIREANZ . WASKRIF TG T30 )20 205, RGO OREF BN 5 27 73 W fi Jo IS 220 1) &5 21
ANAZ . IGI Control SISO HE SUIRA M T FEF AL A x(t%) = x*, Hrp x* %8 TE9RG0R
DORFEREDER, (- PAT eSS, REREX TR SEH AR 0, A
u B AR . ARG EEHEAT AN 12 0 AT, B An g b LIRS 0 o

*4 is_static_hold = "FALSE"IF, REUREAFRIFAL, &b KL H A RS
BRI AL . SRR N TR A EAETRS T, RGCRAS KT IR 1) 3 4R
0, fiif3 Control_SISO #4f Jy—ACKOT FE. BLINAE D JTFEAR A Ax+ Bu=0 . H-Po 4T
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MES ZREESHE
I, FA u B RGBSR, DIRASEEA. DIZ B3R D5 R AR 24 B (A
u R RGORE . XML T EF SRS DT85 A0S, REUIRE KT Sy
0, DAl AT LAORIE J& 8- K3 15 70 At o

€31 | BERBRGHEM T

AspiE it s e - iR RS (LB 97 T ¢ —ongm K 10N/
) A4 MotionView & MotionSolve H* [ 14 23 J7 ——] *
i Mk R G 7 FERME 3 bR B A 7 1

FASE R )8 - Ui RGN ) TR 5
mi+ck+ke— f=0 (9-4)
by x WITBAERE, m 7 YvcR, k sRENIEE, ¢ sRsEELe, fON T BURZ I E )
AP m=1kg, k=10N/m, c=2Ns/m, f=10N, 555 8- R geah st i 54
X+2x+10x-10=0 (9-5)
KSR e - R Ges)) g 2 7 R HEAT R b A e, T A3 B SRS B - R G AR i R

K 9-7 SR JE-TUR RS

X 1 1

G = —_= = —
(5) F k+es+ms® 10+2s+s° (9-6)
M2t R e,
X = Ax+ Bu (-1
y=Cx+Du

Hx, My =% WS R GRS AR, WS S B e - i R G ah ) 22y RE e b D 2k

ARG TR
Y (0 1\ x) (0, (0 1)x) (0
5) \<kim =ctm\x, ) \1/m T=110 2 x ) 1o 08

NS RO T R A e RO et R 8 T R T VA AT SR B JE - i R GiBh )
I3

1. MaAEAZE

5 e S BH JE - i R G EUA R A . MotionView & MotionSolve 37 #F—F oy 77 e
(PR S Sk A, DR R ok il T AR REBY . a4k, BOIRESZE B AR E N x,(0)=0,
x,(0)=0, HILIF I REEEEBILN .



MotionView & MotionSolve

| EEREEY

%(0)=0, x,(0)=0
m=1k=10,c=2, f =10

STEP

01 RilfEN2 ki

(1) Ji3) MotionView, #Fri—i <1k,

(9-9)

(2) MIGH 3 S H A 5 Model, Jf#%#% Add Control Entity—Solver Variable (a¥A5 5 T

HREA R 15Hle ).

(3) Y Add Solver Variable STiHAES, $8EFREA m.

(4) BN RS, WK 9-8 Fin.
(5) i OK #%4.

(6) 1F Solver Variable [HI#% ] Properties #3251, LA IA N Linear, Fi5 2 8UEH N

1.0, @il 9-9 .

"I Add SolverVariable L= |
Parent ‘Mndal

Label: Im
Variabi: [s_0
Type:

& Single D

s [o0 x|
Mot [Literal): Properties ™ Userdefined properies
\ﬂ Llj [~ Initial conditions:

Type: Walue:
oK | Cancel | Apply | ILmaar jl 1.0000

P 9-8 Add Solver Variable %} {5 9-9  Solver Variable JfiHR

(7)) BEE FRPE, e XRGERE =10, =2, <10,

STEP

il EXWA IR

(1) MIH 3 YR 45 5 Model,  F:3%4% Add Control Entity— Solver Differential Equation

CHlfr i THAH ) R R” 155D,

(2) fEFH ) Add SolverDiff X iFHEH, FRERB A x1.

3 HHEIAAZ RS, WK 9-10 Fias.
(4) Hiil; OK %4 ..

(5) QE— MR x2 I Jr R, AR A4 T ORI .

(6) LEIUH M b b ity x1, HEAGIIM 7RI .

() Bh5 7 R &y Value Expression, U11&] 9-11 T/,

(8) FuiliieHlll ], HEASRILIGiE G 1AL
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Q@ ~dd SolverDiff [

Parent I Model

Labet [l

Vasicble: [0

Type:
& Singe
€ Pai
Mok [Literal)

’ e

0K | cancad | ey |

K 9-10 Add SolverDiff Xf1iiHE

Properties

9-11

M H R AR EE R

EE— P
[~ Userdefined properties

[~ Gtatic hold (53 | 0.0000
™ Implicit ICdet: | 0.0000

Expresszion:
IVaIue Expression j I

Solver Differential Equation [t

(9) HEHE 9-12, AIEMS J7HE DIF({diff 1.id}) . 6@ seEen i Evaluated #2414 2%

AT P

r
U Expression Builder ()

Erpression:

DIF({dF_T.idl}

Font | Apply | Unda |

Properties l Iation l Force l General ]

[ait_1.ia

a0ionz Add
¥ Filter entities within valid scope
ERLE ;I
T label
%(state
# L1
# num
T idstring
T nate LI
7 g g + Fange... sin In ,rn" Freq PSS Filker...
a8 |8 | - ® | v | cos | oesp | Bx| FFTI [FRFI Fit
4 1 2 3 Ll [ ] tan | log { FFTO FRF 0 |Funchions..
+ |0 4 a2 T | alea 1| Window... | Hilbert
L —_—— = — — = — 4
N \ - .
Bl9-12 ik iAo il A

(10) fpey OK 4%, i/ FA A DAL 2 7 RE TR o
(1) \EBE (60 ~ (10), B Moy ik, &ikzy

*—{sv_l.value.lin}/{sv_0.value.lin} *DIF({diff 0.id})—{sv_2.value.lin}/{sv_0.value.lin}
*DIF({diff 1.id}) +{sv_3.value.lin}/{sv_0.value.lin}’

STEP

03 W Bte: ik

(1) AT HFH ) Output 241 & .
(2) {E3fH ) Add Output X 5 AE H 5 BRIA B AR -5 AR 5 44 ) e — AN H i K
(3) 7E Output [HIAR oK far H 1 Sk 2584 ¥ &k Expressions.

(4) Wk F2, iiied|s), BEAFRIE XG0 TEHE .
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MotionView & MotionSolve

| EEREEY

(5) 5 sk 2k DIF({diff 0.id})'. HFIARKHH x1RE.

STEP

04 W9 208wk

(1) i Save #%4H1&, PRAFEIALN Spring_Diff.mdl,
(2) s THAH ) Run 24069, #E\ Run [HIHR .

(3) #EA Simulation Parameter #1258, ¥4 End time &% N 5, A HBGAEE .

(4) R[H] Main 4345, Hdy “ SO 18]
(5) o TAESCfYe, B {474 Spring_ Diff.xml.,
(6) Huili Run 424, SRMRFAY,

2. RBEREAE
STEP

01 Wbt E--DN-T kgt et

(1) Ji3) MotionView, #Fri— <1k,

(2) MIGH S H A 5 Model, Jf#%#E Add Control Entity—ControlSISO (a4 5 T4

FErR “ N AR PR H L D

(3) e ) Add ControlSTSO X HiHEH, A TR IA KRR A f A% gt — M s R £

(4) N ControlSISO H K .

(5) % Properties Fr2%, & ALHRESE, WK 9-13 Prox. GUESEER, Hd

Append FH AT H I H .

ET—

Properties

Denominators:
Irput
= ln O/ _fopend | Gy __fopend_|
Delete : W |—2 Delete |
e | |
9-13  ControlSISO Tk (Properties Fr%5)
X HLE AR IS R ECh
X 1 1
Gs)=== =
(5) F  k+cs+ms® 10+2s+s°
(6) HEN Input 25, & i ANEHJy Linear,
(7)) FREMANEN 10, WK 9-14 FiR.
Isiso_D ﬁlﬂﬁ|
iect s [ Iritial conditions:l
Input
Type: Walue:
[Linear -l 10.0000

9-14  ControlSISO TH#% (Input #R25)

™ Static hold

(9-10)



HIEH R R EESHE
X e X ARG AR NI 10N,
STEP

02 W3 ifix

(1) A THRFAH ) Output $24 {5 -

(2) {EFHY Add Output X TEHEH AT ER A A bl 55 A2 A% B — M

(3) {E Output [HIFR K4 H i SR R A Expression.

(4) W F2, Hali| pftcll, HENFRIAA G 20 AE

(5) & XHHiE R £IAERX N {siso 0.OUTPUT} . &iA TR 40 X IR
STEP

03 RN DNh

(1) Hil; Save %@, RAFHHY )y Spring_ Transfer.mdl.

(2) s T HA ) Run 424168, #E Run [HHR.

(3) #EA Simulation Parameter #1285, ¥4 End time &% & N 5, H4AMHBGAEE .
(4) I&[H] Main #3%, i “SCHRRNE” $eHE]

(5) g LA e, KA RAE  Spring Transfer.xml.

(6) Hili Run $%4H, SKARBIAL.

3. BMARZAIRAE

STEP
01 Bad'& -5

KB FAE RGN, x (ENRG R, IR T e LM RS E KRB

0 1 0

A:Lm QJ,B=L)OEEQ%*%%§§%X§%WAO

(1) J33) MotionView, #FE—A <1k,

(2> MIH 3 558 F 45 Model, #%£4% Add Control Entity—Solver Variable (&7t T H

By kg m” ).

(3) e %) Add Solver Variable XiHHEST, F&5E b5 A fo

4 FTHEIANZ RS

(5) i OK %4l

(6) FEKfARZSLF AR Properties Fr25H, LA EIAY Linear, FHFREHUEN 10,
STEP

Wl EXFRGREEMARE

(1) MI5H 3 58 45 5 Model, #£#% Add Control Entity—Solver Array (mlf5 i T 24
R SRR AR R e
(2) e %) Add Solver Array SHEHET, FE&hrdh U.



MotionView & MotionSolve
| WSEEEEE L
(3) BN EL .
(4) 7t Solver Array [HIHR[¥] Properties $r25H, ¥4 Array type ¥ & 4 U, 1 9-15 Fios.

x|yl
Array tupe: IU j

1 [~ Solverarable ||f Append ”'l_
Delete |

Properties

9-15 Solver Array AR

(5) Hih SolverVariable #2481, 1E+% FAE XIRKARA AL & fo 1z H T .
(6) Bt — Ml X 1) Solver Array.
(7) 1 Solver Array [HI#R 1] Properties k32571, Ff Array type W&l X &K EHTEX

STEP
X e R R AN

H A, MotionView ANSZHFFEFEX RIGEREL,  KRUTE T g K as Sofh. AL sk
W LR QU RS, SRS A T g
(1) H.if; Export Solver Deck %4l % o
(2) fEHfH ) Export Solver Deck X iEHEH fuily “SCHFRINE” %41, 7w TAEMEE.
(3) AR AE N Spring_Linear.xml,
(4) A H SOG4 #5347 JF Spring_Linear.xml.
(5) fEfT247</Model>ij & SCH HHFE A
<Reference Matrix
id = lll"
nrow =""
ncol ="2"
isSparse = "FALSE"
isRowOrder =“TRUE"
nval ="16">
0 1
-10 -2
</Reference Matrix>

(6) JESHBHIF B

<Reference Matrix

ld =m
nrow =m"
ncol ="



isSparse= "FALSE"

isRowOrder ="TRUE"
nval ="g">
0 1
</Reference_Matrix>
(7 % SCIRETT e
<Control_StateEqn
id ="301001"
type ="LINEAR"
x_solver array id  ="30100200"
u_solver array id ="30100100"
a matrix_id ="1"
b_matrix_id ="
/>
(8) fRAFMRY,

STEP

04 @335k ER0N

(1) JB3h MotionSolve.

(2) k3 FPARA71 Spring_Linear.xml SC1F.

(3) Huili Run #4248, SRFRELY,

STEP
S EESR

(1) JA 3l HyperGraph.

M H R AR EE R

(2) Hidi Data file £40 “SCHFNNE” 14 E], 2\ Spring Diff.abf X, & X2 Hilih

2, W& 9-16 fs.

Diata file: Eﬂél F:hehap034Spring_Diff.abf

Subcase:

j Apply i

* Type: = Time

% Request: =

% Component{=-

(K I

Layout: Use curtent plat

9-16 Build plots [H# (F A Spring_Diff.abf SCfF)

(3) iy T H A Define plot ##%4]2 .

(4) K hgk L5k Spring Diff, 11K 9-17 Fik.

(5) it Build Plots #4411 8¢, 3\ Build Plots [Hifi .

(6) Hiif; Data file F4[f) “SCAFRIN” $44E], 4N Spring_
Transfer.abf X, & IR a1l 9-18 Frow.

(7) ¥ ik 4 FR1E 240K Spring_Transfer .

¥ Curve: ISpring_DifI

S pring_Diff

Cut |Copy Pastal Add

& 9-17 Define plot [HI#R
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MotionView & MotionSolve
| ISEEEEL R

Daafie Ejﬂﬁmsmnm.aﬁ
Subcase: =

X Typex = Time
X Requet [
# Component} =]

Lapout [use cument piot

(I [ I

9-18 Build plots Jfiifi (% A Spring Transfer.abf 3 {4)

(8) ZfLlih, #H N Spring Linar.abf CfF. 2z, & 9-19 Fir.

naangz'jﬂr-\dw\smumw =] [ A §
Subcase: - | ¥ Type Filer Fhrl ¥ Compenent: Filer ™ Frevion
- i & iy 5012011 Biiastaceie ocensicmentiaiitsne e
XRee [} 5 A0 0

% 2 B |

Lapout [ e cumers: ot ] O F stomkegnt J I J I J

5 9-19 Build plots [Hi#R (# A Spring_Linar.abf {4

(9) Kt L FRIESCH Spring_Linear,

(10) BEhFETEX 2 & 9-20 Fras. AILUEH 3 Bk g At m, RI7Hd/e s
TVER PR AR T 1mo 3238 AT AR QI 05 B Je - i RGBS, SR T
e gl A o

REQ/70000000 Output 0 - F2

Spring_Diff
—— Sl _IEmEiEy
1.27 = === Spring_Linear
1
o
_E 0.57
o
o
o
i
] 06
0.4
0.29
0 T T T T T T T T T
a 05 1 & 2 25 3 35 4 4.5 5

Tirna

9-20 thZkxftt

CORPIR- PN-VE4 e TN

B MR RGN TRRAEAFAE N A TS O, 0 450 R o i 7 s e R
TE— A RE IR #EHIRZEIHEEI B 9-21 R
XAERIRGAT 2 M) PLA2H] (Ogata, 1995), HAZHITFE N
G ( §)= K,s+K

9-11)
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M H R AR EE R

N(s)

Qis) + E(s) T6) 4/ ! Qs)
‘—Q— Ge(s) s

9-21 Her il R HIHER

AWK 7R WA AE MotionView HHEEV IXAS N LIRS T RSB, F7E MotionSolve
TSR AR S50 FFUATT, 1450 H 3% chap09 R rotor.mdl SCAESHIE TAE SR,

STEP
E——

(1) 33 MotionView,
(2) BUCTAE B3 TR rotor.mdl
(3) BRI E T 40 rotor [JUITAE, Lol i — AN e shal S k4 . # 3 E|
WY Z BT N INRARGARE, (E¥ahRE] Bisin T RHE . AR b [ I 5 4 4
K, HTAER SRR R, AR e 1 IR RS s A R
STEP

Wl ASEEERMKERSY

(1) ZE30H 3 5 45 5 MBD Model, #£4% Add Control Entity—Solver Variable, Ay
i+ Solver Variable 4@ .

(2) {E5fH ) Add SolverVariable Xfi&HEHT, ¥ Label M4 Reference Speed.

(3) REFHAREA N sv_0,

(4) Huidi OK 444

(5) VEiEH N 3rad/s, 1F Type £21kF% Linear, Jf4iA 3.

STEP
DN Rn—A SISO =l 28

AW RIS IN—A SISO #&iil#. X H M AN i s hl sy, LA i
WP 2, b oA HIER IR S R, S 7 A R . s TR
IS H Kp=1, K=10, {EMALDC TS, AT LR o

(1) 7ET5H 3 Sk b 47 il MBD Model, 3% Add Control Entity—Control SISO, B{fF 1.
AA2d 45 Control SISO 41 ik,

(2) {E3fH ) Add Control i HE 44 FHER NI bRidl AR 44 .

(3) Hi OK 44l

(4) Huifi Properties 525 .

(5) 7F Numerators #:7 #.if; Append, & SALIHERED T

(6) 7EAZ 1 RN 10, 7EA% s oA 1.

(7) ZEfLlih, 7E Denominators £ #.i5 Append, & X ALiH £ 5 B),
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MotionView & MotionSolve
| ISEEEEL R
(8) FERET AN 0, 7EFEs RN 1o

e QR R 0 G (5) = 210

S
(9) W& Input k125, 1E Type HiLEHE Expression, I A\ LLFRIA:

~WZ({b_0.cm.idstring})+{sv_0.value.lin}"

STEP
PR AN R4E

X0, R IR I — AN

(1) AEX0H W %A H 4 5 MBD Model, #%4% Add Force Entity—Force, 4 i T HA%H
i) Force 2=,

(2) EH Y Add Force or ForcePair 31 HE 1% B #5244 control,

(3) BN R4S, il OK $&4l.

(4) 7 Connectivity [fI#H [{] Force |$751|FHi%E+¢ Action reaction, fF Properties |
1|2 Hh % £ Rotational .

(5) 1F Action force on &b, X{il; Bodyl #%4ll, F11%#% rotor.

(6) 1F Reaction force on 4, X{ili Body2 #%41, JFi%#¢ Ground Body.

(7) 1F Apply force at &b, XUil7 Point 1 #2411, JFi%#¢ Point 0.

(8) 7E Local ref.frame &b, XUifi Ref Marker #4411, i%#% Global Frame, 1/l 9-22 ii7R.

CO——T P

Connectivit:
- s Force: IActian reaction j Action force on: Body 1 |ldol
Rot Properties :
Propetties: IH et j Reaction force on: Body 2 |Ground Body
Apply force at: Paint 1 ||P0inl 1]
I Userdefined properties
Tl Ll iimes Local ref. frame: Ref tarker I|Global Frame

%] 9-22 Force [fi# (control)

(9) Wi Rot Properties F5%%, K TX A TY #BE A 0.
(10) 7€ TZ FHrp|F kPt Expression, 4 {siso 0.OUTPUT}®

STEP

Ul € XAz I B HIE K

(1) AT H W S H A 5 Model, #%£4% Add General MDL Entity—Output fiy4, oA
Outputs T4 1t o

(2) 7E3 ) Add Output XEHEH, 152 b5k Control Force,

(3) {FHEARA RS, Hdi OK #4411,

(4) %K 9-23 ProsNg, & it 24,
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M H R AR EE TR

a—
; I Force j - | Force | control
IEntit_l,l j Fief Marker ||Global Frame IBoth j

9-23  Output [ (control)

(1) 7E File S HL.Hh % £ Save As—Model 74, JiAEAEHY g rotor_control.mdl.,
() fE T AP Rd@¥%H, HE Run [k,

(3) 7F Sim Type Ri%#f Transient, Jf45 € 44 rotor_control.xml,

(4) ¢ Simulation Parameters #7325 % End Time X & 4 25,

(5) [ Main #5325, JfHddi Run 424

(6) KRAFLEAH G, R[5 Run [,

(7) ¥ Plot, WGt 2, JfHEAN HyperGraph L.

(8) A&l 9-24 i+ Z Bl ik Lt k.

Data fler Eﬂﬂ Fhehap03hwotor_conirol abf

Subcasr = 7| ¥ Type

¥ Type: = Time | [Bocy =

= = <] |ouiSate j

= ot = = |Makes Dispiscement i

Lapout Juse cument piot =l [0 F Showlegends Al hoe | P || a | W | Fe |

& 9-24 Build Plots [t (Z %l 82 k)

(9 B DA R E A .
(100 BoE% 1 3, FU1H A HyperGraph Ftif
(1) FRIEE 9-25 2l J i 2k

Data file: Eﬂ;-\rmﬁ‘mn_rm abi - ]_I"‘W
Subcase. | v T s | ¥ Reguest Frer | ¥ Comporsent Firer | I Previ
# Type: = Time =| [CriState I Fic 0/ 70000004 Control Frece- [on rotoe] ™ =)
M Flequest [ - REQ/ 7000005 Control Fosce- [on Ground Body) ™
- = T
KCcﬂm!eniI? =]
Laout IU:c curment plot -

A L | A | Wee | me |
& 9-25 Build Plots [t (i h4:)
(12) & 9-26 7] LLFE 4 14F 3rad/s K N @5 .
BN, R Tmiis), FEEH R A TEERH . XK e LK E A ) .
STEP

07 B3&/k

(D BEREH 1,
(2) {E5 H ¥ Y 4 MBD Model, %4 Add Force Entity—Force 74, A7 TH
FAr ) Foree $2¢411=1.



MotionView & MotionSolve
| IEEREEYIE D

REQ/70000002 Vel (on rotor) - WZ
a5\ : —1 REGUT0000002 Vel (on redor) - WE
JiR}
STy
=3 11 .
. - A~
EA) - - N
S
24 M
Ziaf
of
I
ALy
25 E 3 It 125 15 s @ zs
Time
REQ/70000004 Control Force- (on -1Z
124 1 1 || e REGHTI000004 Corired Firce (o ridor) - T2
olf\ ! e e s
<o |
8
<, n e e
@ ¥ LA
|
|§ r e e o e e s s e s s s
of h /
4 =i
¥ b p Ly,
| 5
25 5 75 1 125 15 175 x ns 25
Time

9-26 HrisnsiR

(3) fEFH ) Add Force or ForcePair X 1 AE 711 52 Fr il 4y disturbance.

(4) MHIERAAR 4, Had OK 4424,

(5) {E Connectivity [ ') Force ~HI3FRHLLFE Action reaction, fE Properties |
1) ik % Rotational ,

(6) 7F Action force on &b, XUifi Bodyl %4, Ffi%+¢ rotor,

(7) 7F Reaction force on 4, X{if; Body2 %%, Jfi%$#¢ Ground Body.

(8) 7 Apply force at &b, X5 Point 1 #%4, JFi%FE Point 0.

(9) 7F Local ref.frame &b, X{ii Ref Marker %%, #%$¢ Global Frame, #1P 9-27 fi7~.

e x|

Connectivi
| A ::: “T'u Force: IAction reaction j Action force ary Baody 1 Ilrutot
ot Properties
Properties: IFlDtatiunal ﬂ Reaction force on: Body 2 ||Ground Body
r Apply force at: Point 1 IlP‘unt 0
User-defined rties
I™ Use explicit mzr;.grs Local ref. frame: Ref Marker |Global Frame

9-27 Force [k (disturbance)

(10) % Rot Properties %5, ¥ TX I TY #0E K 0.
(11) fETZ F, %+ Expression, FFHiA
*3*STEP(time,12,0,12.1,1)*STEP(time,12.2,1,12.3,0)

STEP

08 W3 E kil hi PR

ig{:

(1) 7EI0 H 3 Y 45 & MBD Model, ¢ Add General MDL Entity—Output 1y 4>,
4t Outputs FEH -
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Mz s AR HE
(2) 43 Add Output XFiGHEH, W ERE A disturbance Force,
(3) fFHEARAZ RS, Hd OK #4411,
(4) % 9-28 Prosi N, & it 24,

= x| 4| 74
beopestics Imea j = Force disturbance
[Enty ] | Pefbisker | GhbalFrame [Bath -

9-28 Output AR (disturbance Force)

STEP
09 Pty

(1) 4 File & i%$E Save As—~Model 4, FAAEAEAL A rotor control disturbance.
mdl,

(2) fETHA M@, YA Run [fifk.

(3) #£ Sim Type Fi%#¥ Transient, F¥§8 ¢ X4 rotor_control_disturbance.xml.,

(4) ¥'& Simulation Parameters #5325 [] End Time 4 25.

(5) [H]3] Main #5325, i Run $24, SKAREA

(6) Kffdid)n, Hdid N 2.

(7> M5 E 9-29 2 a1 Z s th k.

Datafie: ISP ichontotor cortil diusbancecti =] o]
Subcase: =] ¥ Te Filer ¥ Request Flecl ¥ Component: Filer I Fred
Ripe:  Tims = [Bosy P FE R 70000002 V- for rolce |
X Request [ | g o
= = — | Maskes Displacement v
= T - |
lbett Az =l [] ¥ Shomlegends = A | N o | A | N | o |

& 9-29 Build Plots AR (Z il fA 380 thk)

(8) Huhidi 1 3,
(9) MY 9-30 232 P sl 74 Sk ih 2k

Deta e ] B \chopdiuntoe_control dshubance skt B
Subcase: — LYI}D&: Rﬂili‘(“m ml—‘f'l:uw ﬁatl—rw
HType: i | D siaie ] ™ =]
[Engme o} | iy EEEMM T [“"ﬁ[“'“ il

& o | = | |reC P kot =

Lot [use curent pot I o s B a | tee | A |~ A | wee | B |-

i 9-30  Build Plots [fif (#7512
(10) A1 9-31 LI Pah 10 i 2k .

Data e [F] B Frichapl9teotor_contiol dishsbance.abf Flioo |
Subeas= = sy I k= nu| ¥ Componerk: Filer. I' s
Kl =Time | [cnl St J "REQ,7D000004 Corrol Farce- jon fotar] m
:&I: I; j :xeeh:iy = :I-E:T':::::::-_'- L n Il:.:r

Lo [use curent ot I [ P Showlegends ] | Home | me || | toee | me ||

P4 9-31 Build Plots [tk (3) S5 HhEL)
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MotionView & MotionSolve
- INEERCEL
A1) W& 9-32 AT LLE T2 2B R, e hI s Ve RARERIK 21 3rad/s fIFR

SERBIIRES .

REQ/70000002 Vel- {on rotor) - WZ

N

T —
—— ||
—_—

75 75 o 25 15 75w ms %
Time

REQ/70000004 Control Force- (on rotor) - TZ

Control Force- (onrotor) - T2

— e RECUTO000004 Control Force. (on rotor) - T

Foece- (on rotee) - TZ

!
I\
':' \ {%%gﬂ

4 % A" —1 1 1
. i i i
- 25 75 10 125 15 175 ] 25 25
Time

Bl 9-32  PRshfE T K iz sh gk

€)33] mEBRRGEHS

ATRBIRER T B R RIS T . VERERG M A S B RG UL R I
MRS A5 BRGNS R R, R, DBk i, R b o i
U IS0 T IE SR SRS AR . V2R AR G 9-33 Pl

9-33 KEBRARS

BT CHUMCR GRS, R QIR RS SRR RA BN S HERBRMSHEAR
MBS, It MR RGE A IRAF A RO FEAR BBEAT LA, WS L & i th 4%
o EHIRGHERWIE 9-34 PR, Ge(S)FERZHA LRI DO)RNIETESHER
Gipii, RS R AR VORI SRS PG iR RS s
RAS)RARSHNATT; RVSERSHEHEIL T ENS)An NN #E S5 5550
F5Z7E s E2(S) AR R WS 5 5 BB HIEAS 5 2 22 YU(S)RonF il fa 7 5
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M H R AR EE R
51, Y2SHRE ISR 2.

Rd(S) +‘é E1(S) YI(S) D(S)
Ry(S EXS) Ge(S) Bus Suspension
7 CP >

Y2(S) model V(S)
5 il s R A 1 R KA

9-34 GRS

Xx=Ax+ Bu
{ (9-12)

y=Cx+Du

A, A IRSHERE, B B ANHRE, C fthAFE, D b B R B .
g T AR R A A
A=[00;00], B=[10;01], C=[100;020], D =[10000 0;020000],

u= [ R, AR R ], y = [t ) (NI, i)y (BJED ]
TEARZG A, #H RGN AL D PRI BRI R, HE5SHEMBEREERF
ST, MR, WhEhlE Y, S RGN B e MGG R, RIER
TEARG A, K LUF N2
® /I MotionView @G KB REZAs) ¥ A, il MotionSolve Y
Control_Stateeqn Element £ 7 P& R HI T RE, X 2R RGEHAT A, JRIIEAT 5
4R,
® it MotionSolve XML #4574, ¥ Control Plantinput FI Control Plantoutput <
B, ONIBCET B A S A A
® - Simulink Hxf 5 il S A AL AT IR K
® DHATHRAE, 511 MotionSolve N B A% Hil LAY (1) o 545 AT XS EL
1. BB RGIEE

STEP

il CELAS

(1) J23)) MotionView.

(2) A TRAAH Point %410

(3) 43 H¥) Add Point or PointPair X 1EHEH, 15 & FrA road cg.

(4 {FHEARA RS, Hdi OK #4411,

(5) £ Point [IA A, & %A AERR - (0,0,0).

(6) K, & XHRAEY suspension cg K155, ZEMRIAAFR A (0,0,0.1); Hrk bus cg )
s A EARR A (0,0,0.2).



MotionView & MotionSolve

| IEEREEYIE D

STEP

elBEPIREIRES

(D A THAAAH ) Body #41&

(2) {EFH ) Add Body or Bodypair X} iHHEH, ¥ & b5 4 road dummy .
(3) HHEARAR RS, o OK 42411, A7 ke LM 4 .

(4) 7¥ Body [k, #EN Properties Fr%s, HAEE 9-35 & XAASHL,

[o.0 x| [
M [~ Deformable
CM Coordinates Inetia properties:

Inertia Coordzys Jutse: | 1e-009  xy: | 1]
Body Coordsys Iyy: I 1e-009 vz I il

Initial Conditions
Mass: | 1 lzz | Te-009 vz | 0

Kl 9-35 Body [fifR (road dummy)

(5) ik CM Coordinates %5, 7% Use center of mass coordinate systems i&TH, W& {4
JitCr My road_cg.
(6> FALlHh, & SUbREA suspension [ JLATAA, MR K] 9-36 & XA AV B 1 E

R 7|5
M [~ Defarmable
Ch Coordinates Inertia properties:
Inertia Coardsys (s | 32e-007 I 0
Bodp Cacrdsys lyy: | 326007 Iz | 0
Initial Conditions
Mass: | 320 lzz | 326007 Iyz | i

9-36 Body [} (suspension)

(7) # N CM Coordinates #5325, #7% Use center of mass coordinate systems #ET0, % & 4

JFTCr g suspension_cg.
(8) B, & ARk bus (JLATAAR, ARHEIE 9-37 & Sz ki ML s i 24

®

ol I

P"JDL I Deformahle
CM Coordinates Inertia properties:

Inettia Coardsys e | 250008 lu | 0
BodpCoordsps | 25006 Iz | 0
Initial Conditions

Mass: | 2500 lzz: | 25e 006 lyz | 0

K 9-37 Body [Hi#R (bus)

(9) # A CM Coordinates #1325, #7% Use center of mass coordinate systems #ET0, % & 4
Ji/Lr A bus_cgo
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M H R AR EE R

STEP
e

(D A THAAH ) Graphic #41 @ .

(2) {E3H ) Add Graphic XHEHEH, B E RN road.

(3) AN RS, WEEIEFRAN Box.

(4) i OK $¢511, Qg REAOLES THI A4 I HE

(5) 7 Graphic [HIHH, #EA Connectivity k125, HEHEE 9-38 5& LB RIBN %

ETa— P

Connechivity .
- Type: IEenter j Box Graphic
Froperties
TR Parent:
Yizualization

Body ||road dummy IDrient hwio awes j
Origir: IZ Atz - IZX Plare L
Paint ||rc|ad_c:g v | Paint |suspension_cg hd | Wector |Glohal><

K] 9-38  Graphic Jfi#i Connectivity 5% (road)

(6) I Properties 545, 4K 9-39 & L EITE S,

Igra_D ﬁlilﬁ”_
% Length *: I—MDDD

Properties

Yizualization Lenathr: 0.2000
Length & I 0.0100

¥ taterial inside

K 9-39  Graphic [fi# Properties $r%5 (road)

(7) 25, BUEFRE Y suspension [ EIJE, ¥ & FEZAY ) Cylinder.
(8) 7£ Graphic Mt H, #EA Connectivity 155, RIEE 9-40 & LTI FRBENT 5

Connectivity Parent: Diirection: Cylinder Graphic
Froperties Bady ||suspensi0n vl Yector ||GIObaIZ
Yizualization o

Origin;

Faint || sUzpension_cg

9-40 Graphic [I#t Connectivity 525 (suspension)
(9) HE Properties 5%, MK 9-41 & LETE S

(10D Kb, QUEEFREY bus KL, WEEIEIA Cylinder.
(11) 7% Graphic [I#H, #EA Connectivity #r%5, HRHE K] 9-42 5 SLEITE RN 4



MotionView & MotionSolve

| ISR

P XA

Connectivity

Length - 0.0300 Fadiuz 1: 00200
Properties I J I I
VisUslization Offset: | 00150 Rradius 2[00 D200
Cap: IEap both ends j
¥ b aterial inzide
9-41 Graphic [fii#i Properties $2% (suspension)
[or2 e 1
Connectivity Parent; Direction; Cylinder Graphic
Froperties Body ||bus - | ‘Yectar ||I3IobaIZ
Yigualization

Origir:

Pairt || bus_cg

9-42  Graphic [k Connectivity ¥5%5 (bus)

(12) A Properties #3455, MK 9-43 & XETEZ4L.

Connectivity

Length - 00100 Fadius 1: 0.0200

Froperties I J I I

Wisualization Uffsst: I 0.0000 Radius 2. _
Cap: ICap bath ends j

V¥ Material inside

9-43  Graphic [fi#% Properties k5% (bus)

STEP
R

(1) A THAEA ) Spring Damper 1441 &

(2) 3R Add SpringDamper or SpringDamperPair X ififEH, W& & brii A road
suspension.

(3) fFHEAN AR RS, WEREIAN Coil Spring CHi{HIRHE)

(4) Hifi OK 444

(5) 1t Spring Damper [fifi ", #EA Connectivity br%5, H¥ I 9-44 & L EH 2 #IG
(R ICHRXS B o

(6) It Properties 325, R K 9-45 & NI JE S5

(7) 25, BUZEFRR) suspension bus (K3, W& B if#SEM L Coil Spring (7
P
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M H R AR EE TR

rra—— D

IEoiISpring j Body 1 ||road dummy

C tivity

Properties

Body 2 || suspension
Preload —_— .
Measure between points:

Pairit 1: Pairt 2: e A z MAG:

Paint ||road_cg Pairt ||suspension_cg I UI UI 0.1 I 0.1

& 9-44  Spring Damper [fi#}z Connectivity $3%% (road_suspension)

™ User-defined properties

o x|l

Connechivity

Type: Yalug:
Sl [K Linear =l E0000000.0000
Preload Value:

[ Linear ~| 150200000

% 9-45 Spring Damper [fij# Properties 2% (road suspension)
pring p p _susp!

(8) £ Spring Damper [Hi# 1, HEA Connectivity #5345, 4K 9-46 & X E I <EL
P

FER—TIT

C ivit
- = IEoiISpring j Body 1 | suspension
Froperties Bad
o
Preload | EEZ | L

Measure between points:

Paint 1: Paint 2: e W Z MAG:

Paint ||suspensiun_cg Paint ||bUS_CQ I o I DI 01 I 0.1

K 9-46 Spring Damper [fi#i Connectivity 5% (suspension_bus)
(9) #E N Properties Fr%5, HIHE ] 9-47 & RSN EEFH e 4L
o xlvlA

I™ Userdefined properties

Connectivity Type: W alue:
Properties  [ilinews | 50000000000

Preload Walue:
IC Lingar jl 350.0000

K 9-47 Spring Damper [fi#i Properties 5% (suspension_bus)

STEP

05 REETIah?

(D i THAF=H ) Graphic $4H@ .

(2) 7E7 1 #) Add Graphic or GraphicPair X} iEHEF, BB Fri 4 Spring road suspension.
) HHEIANA RS, REEITERIN Spring,

(4) Hiifi OK 24l
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MotionView & MotionSolve

| IEEREEYIE D

(5) {E Graphic [l #, HEA Connectivity Fr%s, M 9-48 & LIS G o

b x|l
Connectivity

—————————— Paent. SpringDamper |road_suspensi0n Spring Graphic
Properties
Wisualization Faoint 1: ~ Paint ||r0ad_cg
Paint 2 Faint ||suspension_cg

9-48  Graphic [fI#% Connectivity k7% (Spring_road_suspension)

(6) kA Properties b4, & 9-49 & LEJEANES L.

Exa— T

C tivit

Sllieant Radius: | 0.0100
Properties

T—— Coils: | 10.0000
isualization

9-49  Graphic [HI#R Properties 5% (Spring_road_suspension)
(7) KA, BIEFRGEN Spring_suspension bus [{EIE, & EEZA K Spring.
(8) £ Graphic [HIHRH, HEA Connectivity #5725, HRHEE 9-50 & LTI N .
X x| v A
Connectivity

- Parert;  SpringD amper ||3u3pen3ign_hu3

Properties

Yizualization Faint 1: ~ Paint ||SUSDEnSiDﬂ_DQ
Paint 22 Paint ||I:uus_u:g

Spring Graphic

9-50 Graphic [I# Connectivity #:%5 (Spring_suspension_bus)

(9) BN Properties Fra8, MRIEIE 9-51 & LFHFEEIEIIMNESHL

pr xlvlAl

C tivi
ornEctivity Aadie | s
Properhies
"Wisualization Coils: I 10.0000
9-51

Graphic [#R Properties 7545 (Spring_suspension_bus)
STEP

06 Ralf=xop el

(1) A THALH) Joint $241 o8 .

(2) {EFH ) Add Joint or JointPair X} iHHES, ¢ 'E Ar@ 4 road ground.
340



HIEH R R EESHE
(3) WHBIAAE R4, W KEIEIETY Y Translational Joint CEREED
(4) Hidi OK 44l
(5) {E Joint [, #EA Connectivity b4, Kl 9-52 & AR HI RIS S

T

Connectivity

T ITransIatiDnaIJoint j Bode 1 | road dummy
rtial Conditions
INDn-compIiant j Body 2 | Ground Body
Orrigin: Aligrrent axiz:

Paint |road_c:g v| eotar |GlobaIZ

/g 9-52  Joint itk Connectivity #74% (road_ground)

(6) FfiHh, AIEFRA suspension_ground [~V
(7) 1£ Joint iy, HEA Connectivity 545, MR4EIE 9-53 & BRI %

ER— T

Connectivity

= = ITransIationaI Jaint j Body 1 | suzpension
Initial Conditions
INDn-compIiant j Body 2 | Ground Body
Origir: Alignment asis:

Pint ||suspension_c:g vl Wector |GI0baIZ

K] 9-53  Joint [fi#i Connectivity #72% (suspension_ground)

(8) FfiHh, AIEFREA bus_ground [P Hl .
(9) 7t Joint [fiARH, HEA Connectivity b2, HRHEE 9-54 & SR RN 5

ER—

Connectivity

ITransIationaIJoint j Body 1 |bus
Imitial Conditions
INon-cnmpliant j Body 2 | Ground Body
Crigire Alignment axiz:

Paitt ||bus_c:g V| Wector |GI0baIZ

9-54 Joint [H#R Connectivity %% (bus_ground)

STEP

07 malfeeitvEaES

(1) A7 T HAAH ) Motion #2411 Jre.

(2) 7E#H 1) Add Motion or MotionPair X 1HE T, i FHERIAMAREFIAZ H 4, Hdi OK
AL

(3) {E Motion [, #EA Connectivity 545, HRHE K 9-55 & LIKB I A G o
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MotionView & MotionSolve
| ISEEREEL R
Era—

Connectivity i . . . ;
————— [Define motion: IDn joirt j Jaint ||r0ad_gmund Type: Tranaloint
Propertiez
Property: IDispIacement j ITransIationaIMotion j

[T User-defined properties
K 9-55 Motion [z Connectivity HRr2E

(4) 3N Properties Fr%%, & YK AIN Expression, & X Kzl o N “sin(2*pi*
TIME)*0.05"

STEP

08 Relf=ihps

(D A THEAH T Output $241 8 -

(2) 7eif %) Add Output XfEHES, W EFREA original_disp_vel.

(3) {FHEVARAZ R4, Hdi OK #44.

(4) 7 Output AR, BihrH25AY ¥ E &y Expressions.

(5) i F2 AMSCAHE, i\ DZ({b_2.cm.idstring},{b 0.cm.idstring})-0.2", %t} bus
45 road Z [ IFAHXIAL RS

(6) iy F3 AR SCAHE, %N VZ({b_2.cm.idstring},{b_0.cm.idstring})', i bus 5
road Z [A] (I AF T B o

STEP
VCN 9 E T EINE

(1) BT TR YA Form SCEk, iy Gravity, HEANTE ) BCE IR
(2) ¥4 Gravity ti On Pk Off, <M1 J ¥ & AR -
(3) AT AR 30 WA FR K Units 300, 33 N B 514 B THI AR
(4)  LENGTH %% 4 METER, AhfA25,
TR HI RGN mkg-s—N.
STEP

10 Pkl

(1D A THP N RE@$4, JEA Run k.

(2) 7E Sim Type |, IEFF Transient, Jf47 € 144 bus_suspension_original.xml.

(3) ¥ Export MDL snapshot 33, KRR A RA7 Ay .md] #2014

(4) 7f Simulation Parameters #1%% I ) End Time ', %A\ 5.

(5) [A]3] Main #5325, JfHddi Run 4247

(6) ¥iifi Animate #5401, HEA HyperView, B&EVIELERLIEH RS,

(7) H.5 Plot %4, 1N HyperGraph. 1%H&E 9-56 43 7l4%H) bus A%} road [¥IA7F%5 FliE
JEML, SR 9-57 Pis.
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M R AR EE (TR

MIEEEF:WW.@&W criginal bt B |
Suboase: i =] ¥ Type: Flul 'f Requast n.,| ¥ Component: nul W
G i) T =l [eowy riiiiiiiiiiiiiii Fi E
XReguest = -
= |ﬂmn F3

Ce — E F4 |

osrs Use cument piot =l [ F showtegends ;l A | e | e | -] O I L
a)

5 p— il Ll
Kipe T =] [Bosy
XRequest | B
= — | System
= -] Fa |
Loyoukt Use curerk plat EiREE | A | Hoee | e | -] A | N | B | -]

b)
K 9-56 Build Plots [

a) bus A%t road (A7 FE 1114 b) bus A% road (1738 )5 2%

Transient : Time = 3350000

- o

Z
\';L\j/}(
REQ/70000000 original_disp_vel - F2
_JII - criginal_gisp_vel - F2
M LT T TR EY — onignal_disp_vel . F3
l BRI g P F AR A ey T e
LT LTS T Al I LYRTRY NI LR
2 o A AT LR ) AT LA AT TN
i T Ui S H L Ll
H it
g. u N LT
5 LA NI {111 | TR I AL LT A AL AT
W T ST g My 1
PP T Livinin | ET I A Y ARV NI DY
I HPAREINIT NI [ JLALI A ERARARALE M
|8 BN AL LALNL Uk
E 05 1 15 25 3 35 4 45
Time

Bl9-57 {4

F K 9-57 nJ LI F bus 7E road MIESZBUMIER T30, # FREBWRIMHEHRS, Wiz
PR
2. 7 MotionSolve 6| Z{=HI RgHEH

STEP

01 Ralf=@:2 ki

(1) JR[AIE 1 [ MotionView #Lfi .
(2) AT ERET) Solver Variable $44f# .

(3) FE3H ) Add Solver Variable X {EHEH, B E bl disp_bus_road.
(4) AHIEARAR 4, Hadi OK 4424
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MotionView & MotionSolve
B S a
(5) 4f Solver Variable [HIHH, Kf K fift s 25 & 257 % & b Expression,
(6) HHSCAKE, N DZ({b_2.cm.idstring},{b_0.cm.idstring})-0.2",
(7) Zith, AEFRRA vel bus road [sK A2 AE &
(8) & SR HAE N VZ({b_2.cm.idstring},{b_0.cm.idstring}) .
STEP

2l EXFEGZREERARE

(1) A T HAH T Solver Array 42411 0

(2) {EBH ) Add Solver Array XfiEHES, FREFRE K U

(3) BN TS .

(4) 4f Solver Array [H 4% f¥] Properties br25H, H4 Array type & A4 U.

(5) Hiii SolverVariable %41, #E+#¢ 20 @ KR fift#448 & disp_bus_road.

(6) Hiili Append %4, Hihn—A kffasiem, HE 1%L RN vel bus_road, Il 9-58
F7R o

Fr—— T
Properties
———————— Amap ype I U -

1 [ SolverVaniable ||disp_bus_load Append |1
2 [ SolverVariable ||Ve|_bug_[oad Delete |

K 9-58 Solver Array [fHfx (U)

() Bt M4 X (1) Solver Array

(8) 1F Solver Array [HIHR[¥] Properties b2 7, Kf Array type BB M Xo KB TE X

(9) Frgt— M40 Y ¥ Solver Array

(10> {E Solver Array [Hi#f[#] Properties br%H1, K Array type W& Yo 1ZK&EMN TE
PELRINE

(11) Frdt—"Mzdig ok IC 1) Solver Array .

(12) #f Solver Array [fIH 1] Properties Fr25H, Kt Array type W& N IC. Z& s TE
XAJAERAS o

(13) #EA Values #7325, M0 Edit 2670, 2y Append #4188 IN— MBI H, &
SCANHHMERA 0, Wik 9-59 FivR.

STEP

03 W3ty

(D A THEAP R Sy d =
(2) {EFH ) Add Force or ForcePair Xf iFHEH, 554514 bus_suspension 1.
(3) {FHEARNAZSES, Hdi OK #44, Bl ).
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[ x|~
Properties Data source: IVaIues ~| Datapontvalues: | g [~
fvaluest o800 i |

Values

= Append | W Edit
f= Insert

Cut

Coj

Paste

[=2N=]

il

[ 9-59  Solver Array [k (IC)
(4) 7t Force [M#R 1) Connectivity Fr2&Hr, HHEIE 9-60 Frxif) N 25 X maEn %o
Ifrc_D ﬁlﬂﬁl

Connectivity

= Force: Ihctinn reaction j Action force an: Body 1 |bus
Tranz Properties : -
Properties: ILine of &ction Translational j Reaction force on: Eody 2 |suspensmn
First location: Paint 1 |bus_c:g
[~ User-defined properties i : :
Second location: Paint 2 |suspen3|0n_cg

P 9-60 Force [fitik (bus suspension 1)

(5) HE Trans Properties br%%, H4JjAYAE N Expression, Jfit X1 sREEFIEAAN
““1*ARYVAL({sa_2.id},1) ",

(6) AL, & AR bus_suspension 2 (1) 7], MRHEE] 9-61 Fronit N AE T maER 4.
Ifr-:_1 EI il ﬁl

Connectivity

: Farce: IAction reaction j Action force on; Body 1 |bus
Tranz Properties : -
Properties: ILine of &ction Translational j Reaction force on: Body 2 |SUSPEHS'°n
First location: Paint 1 |bu&_cg
[~ User-defined properties | : g
Second location: Paint 2 |suspen3|on_cg

K 9-61 Force [k (bus_suspension 2)
(7) #EN Trans Properties Hr%%, K JJ2RABEE N Expression, Jfi& X1 sEFRIEAN
—1*ARYVAL({sa_2.id},2) .
STEP

badl EX &R G E LFER

FIAT, MotionView ANSREFEFEXS G AL, PRI 44 T8 g4 SR A ds SCPF . AD %%
¥ EIRGIE IR G, ARG AT g

(1) 7E File ZHik$f Save As—Model 174, 74745544 bus_suspension_motionsolve.mdl.

(2) Hiifi Export Solver Deck %4l % .

(3) 7ESLH Y Export Solver Deck XHAE, Foay “SCARRIN” 128, 45E TIE#RIE.

(4) #H A bus suspension_motionsolve.xml,
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| WSEEEEE L
(5) fHHCAYm%E 2%+ IT bus_suspension motionsolve.xml.,
(6) e 2AT</Model>Hi & SUHHUHIE 4.

<Reference Matrix

id ="1"
nrow ="
ncol =m"
isSparse ="FALSE"
isRowOrder ="TRUE"
nval ="16">

0 0

0 0

</Reference_Matrix>
(7 3 SCHHEFE B.

<Reference Matrix

id =""
nrow ="
ncol =m"
isSparse ="FALSE"
isRowOrder ="TRUE"
nval ="8">

1 0

0 1

</Reference Matrix>
(8) & X HHMFE Co

<Reference Matrix

id ="3"
nrow ="
ncol =m"
isSparse ="FALSE"
isRowOrder ="TRUE"
nval ="1">

10 0

0 20

</Reference Matrix>
(9 & HEGHEE D,

<Reference Matrix

id ="4"
nrow ="
ncol =m"
isSparse ="FALSE"
isRowOrder ="TRUE"
nval ="1">
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10000 0
0 20000

</Reference Matrix>

(10) 52 LR F.

<Control_StateEqn

id ="301001"

type ="LINEAR"
x_solver array id  ="30100200"
y_solver array id  ="30100300"
u_solver array id ="30100100"
ic_solver array id ="30100400"
a matrix_id ="1"
b_matrix_id ="
¢ matrix_id ="3"
d_matrix_id ="4"

/>

(D) BHCRERE S K EEEO 2.

<Reference Array

id ="30100200"
label ="X"
type ="X"
num_element =""
/>
<Reference Array
id ="30100300"
label ="Y"
type ="Y"
num_element =""
/>
(12) PRAFEAY,

STEP

05 [PLEEtd

(1) JB3h MotionSolve.

(2) Hiili Input file()F=[H “SCHRNE” #HlES, F1IT FALRAF) bus_suspension_motionsolve.

xml A4,

(3) i Run #%4H, KARFHIAL.

(4) iR[°] MotionView JL[, i Page Window Layout #2411, % 2475 A i % & A E-
(5) BmE 4, K1 4 V)3 HyperGraph 27 .

(6) Kl 9-62 21l MotionSolve #51ill RGEA/EH T bus AHXT road {7 FE FIIHE S 2k .
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- INEERCEL
T LLEH, EERIRGEMER Y, 1.25s Jo b RS0 A4 e shng ok .

Transient - Time = 2000000

- o
-
=
j=

;‘IJ )
N\

REQ/70000000 original_disp_vel- F2

e s REQ/70000000 original_disp_vel - F2
it s 1 ——ifaﬂamum:vu-:y-:.::
T T e e ::i‘_ﬁ _—
e T L T T P U O
H L H | : %!ill IJI. ’:l &Il ! ] 1 l}g'. 1
& (M FRTH] U i [ WY LA AT sortyy
Sl TV AR VT A ek TR T 18 L LR e
st e R |
(8 19 1 ALALAR I s
0s 1 1?5 25 3 35 H 45 = 05 1 15 2 2 35 a5
A IERES I A ([ NOXI AL TR @ 00000 ©
Datarie: BRG] \chapd9ibus_suspension motinsalve ot o[t |
Subosse: = =] e R [ YReest Fiec [ | Y Compenen: 2 .
— |_E — o[ o .
L3 o | [Syatem Fi |
Lapout: |use cureet plot >l [ F Showlegends || A | Woee | mo || a | e | me ||

K] 9-62 MotionSolve ¥4l {17 B 45 5
R OREEA Simulink Wit EHI RS, HEATEECS 5 50T .
3. EBtA Simulink &5 &4

STEP
01 BER e

WA (17 LTI i 2 AT A2 & L SEHLAE Matlab Simulink #if ] MotionSolve KA1 .
(1) BCEPAT AR ) SKAR AR AT SO TAE H 3k
NUSOL_DLL,_DIR=<installation directory>\hwsolvers\bin\<platform>
X H <installation directory>>k) HyperWorks 5¢3% 2435615, <platform> Ky 3R AFA, Wl
win32 4§ 32-bit Windows Jit, win64 35 64-bit Windows it »

i o, f& Windows 64-bit #: {/E R 4t i & NUSOL_DLL_DIR=E:\AltairHW11.0\
hwsolvers\bin\win64 .

(2) BEEIETAREAR [FVF AT,

RADFLEX PATH =<installation directory>\hwsolvers\bin\<platform>
PATH =<installation directory>\hwsolvers\bin\<platform>;%PATH%

7E: HyperWorks T /E#42 L4t PATH & .
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STEP

il EXFEGTE

(1) [F]#] MotionView FL1H .

(2) AT B AL Solver Variable $%4% ,

(3) ZE#H¥) Add Solver Variable XfiEHEH, 1% & #5824 FZ disp bus road.

(4) fHEANRES, Hd OK %4, ks,

(5) #f Solver Variable [HIAH, Kf K fift s 25 & 257 ¥ & b Expression,

(6) HiSCAME, fii N\ SFORCE({frc_0.id},{0},{4},{0})".

SFORCE H TR [alita i J14E, W%k SFORCE (id, jflag, comp, RM). LM, id 4
TG G5 jflag fHo4 0 8% 1, 43 HIERZRIR AR GAE AN T FRid 8L T brid s comp
TR 1~8, 1. 2. 3. 4050 & ). XS, YL Z By s, 5. 6. 7 AN
8 Ml i X fhoriE. Y floriE R Z BiorE ) IR RM RS H AR R, RM=0
B, RRSEHEEJFRIER.

(7) KB, AIEEFRA vel bus road KR fif#s A5 &,

(8) & Sz 28 5 (8 k" SFORCE({frc_1.id},{0},{4},{0}) .

STEP

I EXIEFI RGN ELRE

(1) eI H MM A Solver Array SCfF2, EFE Delete iy 4, MIBR CAIEN RE0IR
AEBMAKRS. XHHE A/ T80k F Simulink 1945 5

(2) A THAEAH ) Solver Array 124 0 .

(3) {E3fH ) Add Solver Array XJUFHE, #5454 Plantlnput.

(4) AR B4, Hoh OK #%4l, S HI RSN R,

(5) 7F Solver Array [f#[¥] Properties #3251, Kf Array type 1% & 4 Plant Input.

(6) i Append %41, 31—~ SolverVariable.

(7) Hih SolverVariable #4%H, 4Kl 9-63 i SURAFAHI A .

er—— Y

Properties

Array type: Plant Input w| I Usein linearization
1 [T Solverariable ||F2_disp_bus_|oad Append | 1 Hold arder: |2 -
2 [T Solverariable |||2_vel_bus_mad Delete | ™ Use sampling timel 0.0000

™ Use offsettime | 0.0000

9-63  Solver Array [fi#% (Plantlnput)

(8) ZFAtth, AIEAREI4 K PlantOutput %

(9) 4f Solver Array [H# ) Properties hr25H, 4 Array type 1% & 4 Plant Output,
(10> il Append #%4, 34 /in—A> SolverVariable.

(11) #id; SolverVariable 1%L, A& 9-64 & SRk &k i .
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| ISR

[s2 2[4
Properties
Aray type: Plant Dutput ~| T Usein lincarization
1 [C  Soletarable |‘d\sp_bus_road ﬂl U Hold order. 2 B
2 [T Solvervariable |‘va|_bus_road &I I™" Use sampling time 0.o000
™ Uss offset time 0.0000
9-64 Solver Array [fj# (Plant Output)
STEP
52
&= 11

1) FT T30 H 3 YA oh ff) Force SCF3%, #iili bus_suspension 1, #EA Force TR

(2) #EN Trans Properties #1345, A] LLE 3| Expression 4H 4 4¢7~ “Error Evaluating”.
T 28 30 0 e X A R A N O BB T, 0B xCHAS BUAH Y. (56 53
Ko NIRHE S5 R

(3) Hili Expression &b [FSCAKE, i\ —1*PINVAL({sa_0.id},1) .

PINVAL ﬁﬁ?i.@ﬁﬁ%éﬁiﬁ)\iﬁﬁ’]ﬁ, FoRR% O PINVALG, comp). i, id 4
FEHIRG NI, comp TR, iRV E POUVAL(, comp), POUVAL
FH a0 [l 1 2R G HA FR G A

(4) 2Rfelib, #cham H ) %k bus_suspension 2, #E A Trans Properties F1%5 .

(5) Hif; Expression AL SCAKHE, #% bus suspension 2 [k A& 5k —-1*PINVAL
({sa_0.id},2)".

ATLLE R, YuiRIA Pl 2 ERR I .

STEP

KIEREE

A EL,  Simulink LA S—Function [f17E31H ] MotionSolve sRARHIIK RZEAHAL ., 752
M XML ST B R G i gas s, A MRF SUHEMHIRR G tiE 5 . A
st XML AR, SRS SR ZAA, $RIX MRF 3.

(1) 7F File 2P IE$E Save As—=Model 174>, J347#% %) bus_suspension_simulink.mdl.

(2) B THAEP @38, #EA Run k.

(3) 7F Sim Type F, i%£#¥ Transient, J¥§5 & 4 bus_suspension_simulink.xml.,

(4) 7F Simulation Parameters #5325 [*) End Time ', FijA 5.

(5) [A12] Main #5325, i Run $ZHH KA.

WIS TAE S N4 i MRE. H3D. ABF 254% 20 1) 45 S0 )

STEP

EXIZFI R LR

(1) J33) Matlab,
(2) ##% File—Set Path 74, ZEFHIH) Set Path XEHEH B Add Folder 3440, iE+%
TAEMAE .
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(3) Hiili Save 4%4H, F TAEBRAEINAZ] Matlab T #4201
(4) Hiili Close #%Hl, <[] Set Path X 1HAE.
(5) i&[n] Matlab = %L1, o Current Folder 4b[¥) Browse for folder 4%4f[«] .
(6) 7E ) Select a new folder XFAEHIESE TAESCAT I, s OK H4H ¢ HHZAHGAE .
IS Matlab 3= Z4 1 A ) Current folder #4455 on TAE SCE S p f) BT SCA
(7) Hiids Simulink #2247 &, A\ Simulink 5 .
(8) Hiili New Model #4101, Hridt— Simulink $i%,
(9) % Simulink #2H &5, WHE 9-65 fi7r.

x=Ax+Bu |
- y=Cx+Du systen.l {Oim)
State-Space S-Function
To Workspace To Workspacel
Scope Scopel
@ simout2
Clock To Workspace2

K] 9-65 Simulink #=HI R (A

(10) XWil; State—Space, M4 9-66 15 ik ik ik H S5

(11) Xk S-Functionl, 31} Function Block Parameters X iGHE

(12) ¥4 S—function name 154 4 mscosim.

(13) 7E S—function parameter L AHEH A : 'bus suspension simulink.xml', 'bus_suspension
simulink.mrf,", #1& 9-67 Fi7x.

(14) #.55 OK #%4l, ¢ Function Block Parameters X i HE

A R GHEE A, BT RIB N R A4

(15) Xiti To Workspace, 4 Variable name &4} Pin,

(16) Hiifi Scope ElFr THIZFR, HHAEZHCH Scope_Pln.

(17) Xiti To Workspace 1, ¥ Variable name %54 POut.

(18) Hiili Scopel Kb R4, HIHABHC A Scope_Pout.,

(19) Xt To Workspace 2, ¥4 Variable name 1554 Time.

B e e R R G 9-68 Fivk.

(20) Huifi Save {241 E, KA LA 4 BusSuspension.mdl.

VER, Simulink BRI SCPERGY A thoh.mdl, 15 MotionView AR, &k, CUBHLILES
ARG E X 5E e, BT RATICS KA

STEP

07 RES=g)p=t
(1) ff Simulink #7 ¥LH % $ Simulation — configuration parameters iy 4, 3t
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- W EEECESE
Configuration parameter | iHAE

[ ® Function Block Parameters: State-Space - ‘
State Space # Function Block Parameters: S-Functionl &J
i SFanction
ol User-definable block. Blocks can be written in C, MATLAB
Parameters (Lewel-1), and Fortran and must conform to S—function
A standards. The wariables t, x, u, and flag are
0o 00l automatically passed to the S-function by Simulink. You

can specify additional parameters in the ’S-function

2 parameters’ field. If the S-function block requires
[10:01] additional source files for building generated code,

- specify the filenames in the 'S—function modules’ field.
. Enter the filenames only: do not use extensions or full
(10 0: 0 20] pathnames, e.g., enter 'src srcl’, not “src.c srel.c’.

D:
(10000 0: 0 200000 Parameters

Initial conditions: S—function name: mscosim [*]

S-function parameters: 'bus_suspension_simulink.xml’,  bu
Absolute tolerance:

auto S-function modules: "’ '

State Name: (e.g., "position’)

- 1 | h
") i (tancaies) (sisins) (15017 (i) (wencede) (wticlpa) [ 402y |

K 9-66 ALiiREI K E & 9-67 Function Block Parameters X % HE
x=Ax+Bu P
™ly=Cx+Du msc051Tn <031t1)
State-Space S-Function
To Workspace To Workspacel
Scope Pin Scopel_POut
@ Time
Clock To Workspace2

1 9-68  Simulink #iHl RS ()

(2) #EN Solver 528, #4 Stop time 1&5CH 5.

(3) KRR ISRV E A Variable-step, JT1EFE odeds KA#ES

(4) BLE Max step size 25 0.01, {REFIBSEALE, W 9-69 Fizx.

(5) i OK #24Hl, fRAF¥E IR Configuration parameter X 1HHE .

(6) Hiifi Save &M, TRAFHIL.

(7) Huid; Start simulation $%241 b, SKARFAY,

(8) K& )G, Xkt Scope #%4, AIAAEEHRGMAMLE S, WK 9-70 Jrs.

STEP

Wl L4 MotionSolve B RRERSHKSHELER

(1) iR[9] HyperView, G 11 4.,
(2) FHE 9-71 L2lEA 5 5irh Simulink #55 REEAEH T bus AHXT road (1475 Fid
HIESH
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HLHAZ

- Simulation time

Start time: 0.0/ | Stop time: 5

- Solver options

o [ — - (cisis i rines )

Mzx step size: 0.01 Relative tolerance: le—3

Min step size: auto | dbsolute tolerance: auto
e TR |

Fumber of consecutive min steps:

- Tesking and sample time options
Taskinz mods for periodic sample times: (Ao -]
I Automatically handle rate transition for data transfer

[E] Higher priority value indicates higher task priority

-~ Iero options
Sere-crossine conteol: (oSl Scorstin: (O]
Tine tolerance: 10+128reps Signal threshold: [mte S|

Humber of consecutive zero crossings: 1000

ot ] (el [Belnn] [ 21y |

& 9-69 Configuration parameter X 15 HE

e
: .
T T T T T T T o T T T T T T T T T
| 2000 ar |4
0 f : 0
0 nis 1 [ zis i 3;5 0 4;5 o " s P R BT
o [T offset O

a)

9-70 FEIRGA A A AR
a) S b) WAES

Transient : Time = 1
Frama 110

T

x
REQ/70000000 original_disp_vel- F2
i3 I _dhap_vel - F2
N — _bp_vel - F3

= REQITOO000CE) origid _chsp_vel - F2

- =
=
=
=
—

!“ == n IGO0 orghel_isp_vei - F3

-mli

Tiena
e RS TR NOKIN EPRe® 000000

25 s s 0% 15

Subease:

[0 - T [ re———] B
: : -

¥ Tyos: Fibar | F Requmat: Fiter. ¥ Companent Fiber:

Lot Jse cuament pict

[ F Shologmss O I | 4| e | W ||

%] 9-71 MotionSolve ST 4T HL.45
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B S a

1] 9-71 n] LUF H A 7 V3R A5 1 45 R — 3

VE: BT EE, N3k bus_suspension_simulink.mrf 1 bus_suspension_simulink.log %
Wk, Bk, 22flihekns, $7IFR 4593042 bus_suspension_simulink.mrf,

(3) EF File—Save—Session fir %, AN HIRAEA — A1l S0

(4) 3k&#% File—Exit, EHFEF.

XS E A HU R 40, MotionView & MotionSolve #1E T Wi vk 7 5. X1
i R P SRS, AT A 0 S B LB IR S, ARG IR e AT I 3 X TR
A I skems, AT SR = Bl Simulink),  SEIUER JUHLH RS BT AR # ] 2L
Jr#1 T MotionView & MotionSolve & Bl FICHIFEALIfE, JFE LB Hlid 1 iX e
ICHE T . MR S 2 e AR B a2 WU AR SEg B 0 50 SN A A
B I LA A SEBr TAE AR ] -
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AEBFENEWAMESHTES Durability Director FNERTE, BIRESHERMA. S
KRB, ZURGRIVREFOMRENEXEANR, &EBIIEFIREA T Durability
Director =M RRIEE AL, BILAZNZES, TLURNT BT A EDTHEARD
12, RIBLBRFE ZATARLE BT A E T

AEB RN




MotionView & MotionSolve

| IEEREEYED

10.1 MAMES R

WGl 50%~90 % (1 45 K4 R S00R T G KA TRE AP 1) o 5 R, AP Vvl 75 2 DTG R 0% 5
VBRI % I8 s G5 e S B TR R e 20, D B — AN R 55 ik 40 i
H. Durability Director jt— /MO FRAFES I SRR APES TR T, ERE S
AR A 02 ) 5 T £ 4 S5 314 FE . Durability Director 1055 3 FhbrdE MR, XELimfs
ik HyperWorks A1) 55— 2K i Process Manager HEATZZVE #, 7 mT DA 75 245 24
ORI TAERAE . B 10-1 FiR T — g8 (i Ak 0B AR R

DUTY (Ti%) MBD (£ {k Z408h h2 o) FATIGUE (3555 5#7) POST (Z50/aU0br)
Measured Component _
Loads - Loading -
(MRS (RHRBHE) ]
Load Locations & Componant
Orientations o Stress State
(BRI 1) FE (filc) (AR HRE)

N

10-1 SR AN 0BT TAR iR

IR BT M INAE 2 AR R GE L3 LN, SRAREL S AN K 2 1A R SeR i nT R A5
e 2 AT s SRR EEEA I IR ENZF AR RIS, TS g i B A 5
B 1 TOL AT BRTTHY I N AR s AR5 K 22 ARl 0 2 3 W A5 AT A 28 AN B 7 47 I
WAL ANE BT R A, TR IIT7 A5 s VA RAEE ] 5 AL PE4s HyperView o
HH.

SERCX PR ZEAMLL N e AR

® T LU N E 2 1A R G sl BRTCAEAY 1 (IR Ay e b 8 A R B R K AT

o LT X ELIE .

® SEILE XN Z B Iy

® S HE MM BT,

® AT AN HT IR RS AL

i AN S H S R AR T A4 RS BN ) FO PR ATV R IO PR RE o T AR 20 A T Fot
G TARAEE R IOFAT A i o SRR AR A e Re t AR e v BT TR0, 2T Bk A
BAERSE . M ANVE DN ZEaE B WIF AT R IS . H AR AR BROCHE . T
AAMESS AR M D6 2 %045 . Durability Director 4 & BlLIX S8 5 31 [ 2 58 145 Fh 40 Mt
f£55.

i ANE S TR 7 ARG B 1 T LR SE (il 22 AR Wi I H B34 A H AR A
M, AT IV HAR AT LN RS, it AR H 8 119l H AR A
RIA3 i o
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i A 53 4
M APE W RE AR B T 2 A0 TR 2 AN U TR AT, A E Sz A i R b mT g
AT EA R ke
® NI A AL
® AN[AIERT T MIHHE AL AL o
® FrE TARRRENIE o
® i AL E R AR E o
® SRR LA, S E AN R B AR SR
® UMM HAT 5L
® {7 HUNEN N ANE BT
® Libithr.
® LE T

M)11] wezeiy

Durability Director #J%J- HyperWorks Process Manager HE42” =, Process Manager /&
— R AT S B A, T AR TAEAE e Lo A% TH, nl{E HyperWorks
B P a3 AN St A v LR P2 S B B4 4 M B . Durability Director JF i Y 22 )
ftf‘btf::

(1) Bk,

® K. AT 2R %0 WEAE T S5 F AL

® S BRI AL T o

© AT RAFA o

(2) ZFZ M.

® RPC. DAC. CSV,

® RADIOSS. NASTRAN,

® MotionSolve. ADAMS.

(3) JAHHEER B 3.

® Fio bRk,

® SNTE. HCRINARITT S

® PBS R,

(4 it IR E s TR,

XA R 3 ) 2 AT 1) SRS AN ARAE I ORAE T 20 g R B A v, it T
DA B

® Jiid T BT

® A MR AR T4 R A JA 40

® i TR AL R

® Jini 1AMV BUR AR S it o

® {5 AL,
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| SRR

S

M)12| mEmtERE

i AN 537 ) 3 75 LU 3 A R A AN SO

® fEIR LULCM: SZFF RPC. DAC. CSV LU MBS CGE XAEZ AR Tl A%k
A

® AR S1% M Y EF MotionView & MotionSolve (10.0 ik &z L4 ). ADAMS.,

® TRt #r: SHF HyperMesh (10.0 hix & L ). RADIOSS (10.0 iR & LA F).
NASTRAN.

® it A1k Hr: RADIOSS (10.0 i /2 LA |-). FEfatigue 7.

® (EMVERAZ 5 BIEIE: SCHF PBS (10.1 flR&% A ).

W HTARAFZ bR, HyperWorks11.0 fiit [ Durability Director i& A& 1FE X & A, FTLL

AN ERL T 10.0 JRAS.

S

A)1.3| HHBEMIER S KR

J% | Durability Director 4T 2P Fiiif A1 20 #1522 DL R B 5 553 -

® G AR MR .

® Jif AN ZIZR Y HAr A

® L AKE ) F TR

® JERIAG (k).

® HAirEAA R,

® I RLIE S TS 4L

SR E 55 A AR s B SRR M R0 T AR, AR5 AN ) % T 2508 2 2
ZARE) ) FRI P b BRI 118 L, 555 H AR 2R 2 I8 S B0 St n 48 211 4L
BRI b, BT R A L AR G- SRR I — AR CARAIE 7 B4 AT e ] AR M

i N B AT . AR BRI, e e DA SRR R I . IR LSRR
CSV. RSP Ml DAC — MR, 1XLEH¥i/E 12 N\ Durability Director Ji& n] HEAT /546 5 i
AEEE . AR X Se s Sy H AR 2R 2 A T 00

TS B[] A 415 EH — 2R A1 A A R R 220 A i F W o A AN 48 ARG FR B0k A
R SCAE (DCY) B RAFAEFR 2 1) TAE 45 (Master_Solution) 1. I W] 3 FH i A1
RTINS dr b AT DO BRI T B AR - 75 iy 2 AT BN ) -3 43 BT SR T 24
(751 K2 BPRAE LI 55 0 AT F8 A ()% 55 48K IR 31 2mm ()N )

ZARE) I EH T IR G TERE . SR AT LN 2 R IR 5 BlE H2 ik A
Wb 2N R GEW NELD K E BN A2 A ook, N 244380 ) 240
FLUAE A B RN DR ARG (WRBIE ARG, R B n 28 2 f
RE GRHERAEEERI G AT 2RSS 1% 00 LIRS H bR AR 52 2 A
XA, FEA TR HARGMNREEE . ZRRGBA T H MotionView
BN XSRS, @30T 8 MotionView () MDL #5714, [ 4& N T Motion
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i A ME 5 47
View MEBAR, E5 BRI G 2R 1T LA A 3h5¢ 8. i el SR EE s AR
ADAMS (1] ADM B 23l 58 AT .

FERNIIAR G AL T 2 Ge e S5 & sl B0 37 1R e e Fillik vk, &5 2448 ) 24
RUST TP R B AE DA 7] RGE I v LLE o X, @ UT 61 MotionView £ 37 2 SOl
RE B IRILRAT S MDL B8, B RIIINR & P LR SRS R R e B ATk, an
ZEPEAARN PID 45 48 SRS 7] % o

M)1.4| iRz

AR PTRAZ BIA M TN, AT LUE R ATF/PBS $248 SIe FE it 4R . H RTIT A
TERRAT ThRE CLSeN T Fe KPR E 5 & TAE. Durability Director SZHF/ENV AT K 45 AL B,
[Fi) o 38 S e T AR R o AT M R VMRS R 25 S5 T g

PBS Works (AN AHEARFRAEMV ) 2 — K 2 e A0 e P v S AR A 1 0 A O B e A
TRV AR AR IT S0 13, A5 P AR 3. TN PBS V1] i
bR AT s 5, I ASBELE 24T Durability Director (A1 5L 2223

ATF (O FFEPEERHEZD) J&— TSl 2 ALE A PBS Professional A2 H.[F Web JIR 5%,
I H] AIF, W] M\ HyperWorks {55 5 FHES P Hh S A2 7.

Durability Director 753 10.1 iiiA M LL_E) PBS. %, PBS e Fluefiit 4R EIf
1 IT 30067 o 2

YENV AT TR T
(D) E TAERPIAIUE B ik £E Set Preferences Hr2%, Uik 10-2 s,
[ @ Durability Director | ]

Durability Director I Froject Type ] Define Project I Set Freference ]

ocess Lemolate, {tl?‘_'-__"
ess template. tellS 3
C:faltairl0 O/he/orofiles/ durabilitv/Frocess temolate, £cl/5 .3

Data Management |Lacal I'F:f |
SCHEDULER PREFERENCE |

[atch Submiziga | Local ﬁ—

A 2=

102 Durability Director [ Set Preference #5245

(2) 7F Job Scheduler Preference | i%#% Local 5% PBS.

® Local K/RTEAMTFHEALFHEAE .

® PBS FoR{Eim Tt HARR B T AR AR ot EAE L.
(3) WnRLESE PBS, RGUK I St SARE, Wil 10-3 P,
©® A IR G SR AR I U EAH DG B R W Ty Yes 4%
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MotionView & MotionSolve
| WSEEECEEGS

® ARV AT A e B e e i B SR AR I i No $2 4

(4) EXFSCImbR, AR athhl 44 LR s IRgsd il th R0 ) 4 5045
H, H PRl 1T 501 oe BB VRS SR i 10-4 FoR.

l Login ] Submit_Job ]

| Conputer Name |[DUO-FC
Vrl to PBS Serv|
User Name Ilmr
FPassword '

Log
@ Would like to update the preferences from FES
10-3  Durability Director {5 B3R~ A G HE 104 THEAEREESKIAR

(5) B8RS, Set Preference b2 tn&l 10-5 Fin.
® 1 Solver Preference ¥ AJ 45 & SR 4% Sz HRRAS o
© AT EEAE A AL AR, DI 3 v SR AR 2 A8 T A ) 1) 52 AT o

Dusakity Diector | ProisctTyps || Defne Priect | SetPrference |

AL
ARTE TR
LA

R AR 2R PRI EahE TR R A

Kl 10-5 SRARGSUE

21| pans

Durability Director & i FE i F
(1) 4TJT MotionView F£5*, #RJ5 M Directors |32 ¥ rp % £ Durability Director, #fi
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EIEl
[
K 10-6 Fion.

Propect | Model |
—_—

10-6 Durability Director /3 53 .

(2) {E5f ¥ Project and Solutions XJiHHEH, W LAEFEHN A A W H slof gt —
AIH .
® Create New: I THik —ANIiH . HHI"7E Project Type b riluffififihe, 447
] B4 FH 7 7 Projects and Solutions Menu A5 ER-F8 52 FH 2 I B 3 T4 .
® Load Existing: M T#ACHIIH, R4 CAHIHERS N HriieE, RGN
Define Project ZZ NI H .

)22 smEmA

TG HTIRAEZ BT, 77 A R IFAa I H 4858 — A TAEBR AT WA IS Y E T
PEERAR, T H oAk R v AR s i) oK s il eI o i 1) S 2600

(1) 7£ Durability Director [ =i % Create New, Fiidt—IiH .

(2) TE3ENIH Project Type bR LR VRS, Wikl 10-7 . e, H$
i Next &8 3E NN —Fr%E,

DUTY MEBED FATIGUE ___POST
FRTR AR N
Measured Component
“ II I Loads F Loading E
@ Flon 1) Load FE Componant
Locations & Stress State
Orientations. V
MID FATIGUE ___POST
Measured Modal .
ww. M' E '
€ Flow 2
F':;;M’ Strain | Stress
V r ntation Mode Shapes

FATIGUE

C Flow 3 I
K 10-7 i APES TR

(3) £ Define Project #3251, 52 L NB N %

® Project Name: & I H 4 FK, ZFRPA VA 58 .

® Project Date: T H JT REMINIA] . 1% [A]AR 4 4 i RGeS H] SIS
® Project Engineer: i H 4157 N#EA o AR Gk - 4 BBhIHS .
® Project Description: i H ik
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MotionView & MotionSolve
| R

® Solution Directory: [T & T- T H LVE%1%,

PR SEH G, il Next JAHEN N —Fr%%.

(4) Set Preference Fr%5 W7~ T 241750 H I8 TAEM AR LA SO B kI, T H TAE S LA
SRR AT AT AE MR BB D AR AR AR T . SRARAS . E 5 BE DL R A b4 A8 1 1k 1l
I -

1) HALPR B IR E

B AL P LTI B AU FE Duty Cycle. MBD processor & FE Preprocessor [ 15 iE 5 X,
Wk 10-8 iz

PRE-PROCESSOR FREFERENCE
DOMATH PREFERENCE | NORKTNG DIRECTORY

Duty Cycle RSP |F:¢ =3
r.IBI] Preprocessor MotionView o
IFE Preprocessor HvoerMesh F:¢ _r_—‘ﬂ

10-8  Hir b 1 R TR A O

@© Duty Cycle: SEAHEFF ] AN Eds (BB MRy A7 B Bl 444D
g,

B NEARE T LR 2 s, RO T O R B, X BEH RSP. DAC, CSV Al MBS
GE XAEZ AR L) PRI, 75 Duty Cycle F2AT LU E A BE (192570 DL K %5k
PEAEAH M BEAT o

TS EEHE N A iR, i B SRR RS R e i, atv_01.dac
M1 atv_22.dac Fiiid T AHIES — A4 1A 22 (IRAEHE atv. CSV CfEE DAC SCf-HAIX A
A, 1T RSP SCAFMIFE—AN SO AL 5 T 2N s iE 2

@ MBD Preprocessor: MotionView H T84 2 ARG DL SRR . 2 A2 H Tk
B AT 22 ARSI R AL I (1) S e A%

@ FE Preprocessor: HyperMesh H T FRICHY (P17 5 A0 B %4 F T B A PROCH Y
(AF R 12

2) RAZ IR E

Durability Director SZHFifif Ak 73T 2 AU ) 2 AR Ad A% o 1242 T e sk 2 3L
WA, i 10-9 Pros.

SOLYER PREFERENCE

DOMATH | PREFERENCE | SCRIPT PATH
MED Solwer [MotionSolve wl|C:faltairld. O/hw/orofiles/durabilitv/Process temolate. tcl{S .5
FE Solwer Optistruct _3 C:faltairl0 O/hw/orofiles/durabilitv/Frocess template. tcli’s_g
Fatigue Solwer Optistruct «|IC:/altairlD. O/hwiorofiles/durabilitv/Process template. tcl/S A

10-9 SR s LB E & 1

® MBD Solver: 7 MotionSolve il ADAMS. 4uiERIA tel A T JH 5l MotionSolve .
® FE Solver: 3 #F OptiStruct /1 NASTRAN, ZRAKA##S 4 OptiStruct.

® Fatigue Solver: 7 §F OptiStruct 3% 77 K iR TN GEFN nCode [1] FEfatigue .

3) B B I

Heln B TR R W 10-10 FoR.
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EEES
CEXEZ Y

Data Management |Local IF:H‘ P |

K 10-10  Zdl s sy e ik &

4) ARMPFEAT LI BL
Mt ANE 38T 1] 2 3045 PBS EATARNLIHEL, e M ik SRR kg s, funlsl 10-11
I

I ; SCHEDVLER PREFERENCE |
[Batch Submission  |Local =l |

K 10-11 1R 3Ras sk s &

23| esmAHA

O H BB T

(1) £ Durability Director [fi#k_I #.7 Load Existing #%4l

(2) {E#ENIP Project Type #n%5 HH PG CUAT I H I AEH 123 B

(3) Hi5 Next #%41, #EA Define Project #5%5. 7£ Durability Project File £4% £ &5 i H
f%cdE o (XML A%3X). Durability Solution Files #2411 T- ¥ 2\ B A I H I FT A 18 5 45
RO B s CATIH BB E SR br. B, 7E 10-12 Hik$E Master Solution A A
O H BT Soff, 34 Create Solutions AR O A 0 H 1915 & & SUH 0 #7 -

[ @ Durabilty Director [BE|

Durability Director | Projuct Type | Dafine Project | Set Prafersncs |

ct File | P /bikn_demo/Dur abili ty_Froject. sl

rerability Analysis Flee -3 DUTY:WED: FE: FATIGUE
[Valid File = F-\bike_dems\Dursbility Froject. xnl is o valid Dursbility Director Preject file
ALL the detsils are defined in the Project %al, resdy for Finger Printing
-
[ E
i Cancal < Back Load |

10-12 B0 H s NG
(4) & )E, ¥ Load I #NEs .

10.3 tnEILERTE
@31 -

Wik — LK 10-13) BUE AR T2 A3 ) AR I8, R DN
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MotionView & MotionSolve

| WSEEEEE R

B ZARE) )R, SKRAEIFHRIH bR FAAEN s S R rh AR 2 ) #ifir s SRJ51E HyperMesh
HERON B RS A IAT BRTCAERY, AR AR 2480 ) 2 B e ) e A, AT 7 28
DUAT BRTCOI AT ARAFAR N RN IR B RIS H AR AR 24880 5 27 03 At b A 2 1R 28y DA S AT
BT TOL T N A5 RTINS AL 34T, 0445 R AE HyperView HH 2

"-D FATIGUE POST
Component
w—‘ Foadine m i ;
@ Flow 1 FE Componant

l.m:lham & —— Stress State

Orientations V
—

10-13 i APE MR —

B BB AME S BT RE— IR Tl 2R i BRI S . A R ok
R DA S AN [ R Kt DGR IR i STV

1. GIEHRHTEIR (Generate Duty Cycle)

i AN 23 B 75 2 8 A TAE R SR FR e X B, m] DU FH 287 ﬁ*ﬁ TR BN
Bt 3G R . A GIE FE v E Specify Duty Cycle [HIMRSER, N IR %R K8 o

(D) SHrEt— M EdE (Specify Duty Cycle) .

1) 7t Specify Duty Cycle [fiffe b iy “SCHRE” e, $5a Maiai o 20 & AfE
fif#Ae, Wik 10-14 .

Duty Cyele Create Nex | 3] g
Channel File Format Icgv ,_ﬂl
Frav I
Create New |c;m._ﬂ-xmaflmu_somiow'nuty_ml._:.muu.smumq_m; = Launch | Delete | I Het
Signal Units I-llli-eﬂlsecond ﬂlkilon’oﬂ
|

P4 10-14  Specify Duty Cycle [t
2) s Launch 34, $7FF Schedule Create ¥ iEHE, Ui 10-15 Fizs.
[@riiice [l THREATET TR, ==

Tnfs Paned | Seluct Fide | Craste Duty Cyele | Disslay Duty Crele |

cycle is defined as a combi of multiple events of different loading conditions.

In this panel user would deﬁne Duty Cycle via the “Duty Cycle Synthesizer”. A Duty j

1. For a parucuh: evem the user selects a representative channel and the Duty Cycle
izes all the channels for that event using the
dard test ch ‘| | defined below.

2. The signal channel format handled are *.dac* csv (custom} -
3. In case the events are model lysi MBS model file
*mdl. User can add the *.mdl ﬁl.e nmud uf!he above. In this scenario all the
o inout data and analvsis parameters must be defined within the MBS ||ﬂ
4 *
I
Cancel Hext > I

10-15 Schedule Create S5 HE
Info Panel FRA5EAIZ0 TEAE D BE I ] LERAIA, 37w H P i i AR s Ehc s R 4 ik
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it A5 4
Tk,
3) Hifi Next %4t Select File %5,
Select File b2 WoR T MG ST FR A4S, 1%45 EAE Specify Duty Cycle [l
BohdRE, HAATES. WMARSRE T AR Lo, SRR ARfER AR BLAH
Jf5 ¥ 7R 7E Duty Cycle Log X4, 1Kl 10-16 7.

@ Schedule Create ) E B N -

Info Panel | Select File | Create Duty Cyele | Display Duty Cyele |

Duty Cycle Load existing éI

Select File  |c:/s1a_ flex/sla/Naster_Solution/Duty_cycle result_files/sla_sanple_iutycycle. doy =
File ——— gravelstop_:xcsv File Found

Duty Cyels Log [Buty Cycle ——— sls_ssaple_dutyeycls, dey | ‘|
[Channel

Duty Cycle === sla_ssmple_dutycycle. dey
[Channel File ——— pothele_:xecsv File Found

gl 3

Cancel Back < | rm)jll

& 10-16  Schedule Create %} iHHE Select File Fr2s

4) i Next #%4H, #FEA Create Duty Cycle ##%%, 1 10-17 Prrn. {Eixbr2s T Hd
Add Event {41 In# s scf4. %1+ CSV Fl DAC XA, #EFFHhE—A otk BAFE
Hughng— M da 30k X RSP A MDL SCF, @i st Bk #e e ST R
B A7 B AN A . PRI IE R Y S R e

. ==

Info Panel I Select File I Create Duty Cycle I Dixplay Duty Cycle ]

Events

Add Event | Remove Event |

| [T C W - W O |- I - O L L |

kil 1|

Cancel Back ¢ | Creste |

10-17  Schedule Create %J Ui HE[¥] Create Duty Cycle ¥r%%
® BRI R SO AUORRE B F3 Bk B b SR A P P R0 T 0 20 £
5,
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MotionView & MotionSolve
| WSEEECEEGS

® i R MERR I TG R AR o

® RSP §"J@ 4% 4 MTS %irth RPC I 3L A

® DAC ¥ 44 A 22 P R A v 5l R AR SIS H]

(2) & MG

1) #uili Next %413t N Display Duty Cycle ##25, Wil 10-18 Fizn. X HUK LAERKITE
B RO PIIEER T

, _
@smtecens

Info Panel | Select File | Create Duty Cycle | Displey Duty Cycle |
Schedule File  [c:/s1a £l ex/sla/Master_Solution/Duty_cycle result_files/sla swmple_dutycycle dey

’iml. Hame lgravelstop
¥

armat esv
ﬁo of Channels 4

et Tater stz |

Cancel Back < | Close |

K 10-18  &F MG

2) Hii Channels 4241 A8 AN SO R I IR PP 471 o

3) i Close #4H CH] Schedule Create % 1EHE .

2. BIEEBEHFEHHA (Generate Component Loads)

ST NS BARRA I 2 RS e, PR T R G B %
B TR S 5 s AR RSO A, SRR ColEiESds (B A%, 18R aiohn s
B> g BB R ARG & o PRASSRAFT S5 I T Ok A v AL EGE I PBS $40 3
THEAERE . T 0w H bR 0] DO RF L0 B i i Sk B B8 AC4h R g as . oh, 2ARKRAAE
RIGSEAB AT K E

FE T AR EARR R 5 A A8 g

(1) ZARBI B E AR (Setup System Model).

IS FH T THIAR T i NN iy 22 50 g 27 A5 (SCHF ADAMS ADM #5714, MotionView MDL
BT,

1) Bl “SCHRIINE” d] S R B 2 AR ) SR SO

2) Hi; Load Model ¥4 IL4 A\F4HT MotionView <=1E, WK 10-19 fin. 78
MotionView H1 A& HOR Y ol 2 A T (5 L. Model Info #%41H T- A E i8¢ XA4E Meta File
I NIEAETN

3) "l Apply #%4H, #EN Setup Test Rig Model [H#

(2) & RS #iY (Setup Test Rig Model).
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i A ME 5 47

Test Rig [T TINEMNR GHA, K 10-20 Fron. SRR BT T 5 I 22 A4

B, DRI T SRS ) SE G = a3 A 58 . Test Rig MG RFEEE A e X

MRR G BERAE N I 2 AR IR & BRI DU AR S 28 . AR & DL T 44t
() = 1A) D) R = [ B AR P I 2R R e -

S et et el el e e e T

Frowet | Model  ProcesMansge | | i Tofl
teEBa2|!RS mMAR

Lowd tamplate: [Durability Biractor =

Status | Process Flow J=

@ Duabiky Smulation Fiocess
EMar Defre Progct
B Prowct Seup
Bl Conss lerabion: Tesspiate
B Genersie Duty Cycle
| B SpeciyDuyCycke
EHar Generste Component Loads
BT Sehup Syshem Model
B Sehu Test Rig Model
+0  Assign Channels
| +0O  Peguest Dupuas
O Sobewt Cormmands
| =0 Test MBD Setup
Gk Generss Unit Losd Response
| O SewpFE Model
|+ UniLoad Cisstion
| O TestFE Sens
Bl Estimate Lie Of Comporenis

z
]
O Vinskoe Uri Losd 1 X
| O Coeste Resut Subeet

L] [y Mot ot =]
Closs
6l-] GH|@ @@@| o/ ¥ ioeBe|FOF0OHN B/ L LN O VHE xmi% 4| FoOmERE0EE (]
ED Modal Tesl soTToNVIEY |
File format | =
D Nedad File ¥ens [0 fo10 flaxiabimedelfiles/ele_Elax.adl 3 _Lood Nodil | [ Belota Model | | Model Ints |
Bedal Units
Ready

10-19 AN LR

Prowet | Model Processanager | 1of1
PrBE® 1RO BAN

Lowd tanplate: [Durbility_Dirsctor

Statis | Process Flow
Bl Dudedty Sedsbon Frocess
EHie Define Propct

¥ ||l

[ FPromct Setup
B Cieaie lberstion Template
EHEr Generste Duty Cicle
| @ Speciy DuyCycle
EHEr Gewwrste Component Loads
| Sewo System Moded

| O TestMED Sehgp

B Genersie Urd Load Response
| +0O SenpFE Model

| =0 UnilLosd Cisstion

| O TesFE Setun
B@ Estmale Life Of Components
| PO Veuskoe Urk Load

+O  Cieste Fesul Subsel
L L Cassde b abariad Gat :l

Cless

§- sH|& #a@ao s tiveits Ot 00N B/ FLN O 0EE rmd /

UED Nodsl Tesl BOTIONYIEY I
File format Eﬂnlinﬁn)

180 Nodel File ¥ane [T Aan/abimedel filan/test g ol 3 Lewd Test Big | islete Tost Big Test Big Info |

Chack Fodel Lamnch I

K 10-20 AP A ALY
DA 5 AT T e AR P () ) ) SR N 288 3 P BT 1)
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MotionView & MotionSolve
| WSEEEEE R

Fiids Test Rig Info $ZAH4 3 IR S UG B, WBUh2ERL, Jrim) . 4ais. FFELI(a),
B, WK 10-21 Frn. XESZRFEG O A Fuss) (. . s
I BN -

1021 LA ER

Fuili Apply #%41HE N Assign Channels THIFR .

e MWK BRI 5 75 Z8H Tool/Check Model T HL A0 K G AR 4L 15 7= i 22 AR5
SETTIEMER:, WA IEMIZES:, nilt MotionView S Fahdwi. 24k R O T
SRR/ ES MR G teah, H TR A 2 SR G R,

(3) FRTHhimiE (Assign Channels) .

[ H] Assign Channels [HIAR 1]k 22 BRI . 0% Assign Channels 1] 45 £ ¢
fF (DAC. RSP 5 CSV) ff: i), 1M Assign Analysis ][] MotionView 73 # L &L b it
Jilio Assign Channels [HIH 1P 10-22 s

Duty Cycle Name |c:/51a_flex/s1a/Master_Solution/Duty_cycle_result_files/sla_sanple_dutycy E
Apply
Test-Rig File Name IC:fslq_ﬂuﬁl’n'b&oddﬁhﬂ’tl:t_ri;. mndl Tl
v I
Channel File Format |Cs\( Ty
Azzign Channels I i‘ Launch I

K 10-22  Assign Channels [Hi#R

1% Assign Channels Ji, H.ifi Launch #2430 AL & 3 ARk Assign Channels %
M, 4l 10-23 7~ . master event LI T AE Generate Duty Cycle THIHR A 52 XTI
i# 1 motions I forces FR%F, RS SO I IR SN A B AT U 5 MotionView #iHh )
€ SCIRTBIR B RN 3 AT P DG o
B Bt ot [pwimr 3]

panelinfs ] metions I Earces I

In this panel the user must iate ch s from a parti event to defined motion or
force in the MBS model. The assign channel panel automatically recognizes the
equivalent channels from the other defined events in the duty cycle and creates a map.
This map would be then used by the “Tast MBD Semup”™ to create individual MBS
solution for each event defined.

The automatic event channel mapping is shown with the help of an example below.

Consider three events containing two channels each

Evut Belgian_01.dac Belgian_02.dac
Event 2 GravelStop_01.dac GravelStop_02.dac
Event 3 RailCross_01.dac RailCross_02.dac =
4 | ;IJ
I
J |

10-23  Assign Channels % [
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it A5 4

WK 1024 Fi7s, £E motions 1Y, forces #nZE N, oAl A# Al MotionView iy 42 FLIN A

(1) 3R B /48 AT I AT N 8 20 AR R B A4 0k o R TRDm] AT BB 0 77 1m) o A sC b g nageing 1) 55 %
P E, A THR e SR SChEE . FRE e, il OK $ll RAF s B I FIR iz s H o

Select Master Event I‘“‘“i“"’ =l

punalinge ] motions l ferces ]

K 10-24 B EMIEE

PR P ENIE EEE L motions ARA5HEE B2 ARBIIARNIER, Bl EH] forces
PR E . IXEAHRE ELOU RIS, o TR AR R A X SR e

FE AT, TOES T 90IE, HP T ORRE E L0 R 15 Sl iE Rk R 21k R 4
R O R R S B AR i) 1. Assign Channel [HI#R 23 M4 Duty Cycle H5E SHAS T
SR A5 0 18 52 G BEEE/E . Test MBD Setup AR I L6 G 45 T 2 143
DGR, DA 3 AN, RN OO S I ANEE ], SRR AR WIE 10-1 iR

#£10-1 IR5®EER

Event 1 Belgian 01.dac Belgian 02.dac
Event 2 GravelStop_01.dac GravelStop_02.dac
Event 3 RailCross_01.dac RailCross_02.dac

D P HfRE K 10-2 s iEE B

*10-2 EEBERFESR

MODEL.mot_0 Belgian_01.dac

MODEL.mot_1 Belgian_02.dac

2) AR FRAENRIEE (Standard Test channel) iy 4 M0, Assign Channel map [5G
% 10-3 HIEIAE.

#*10-3 TR5EEXEK

MODElL.mot 0 Belgian 01.dac GravelStop 01.dac RailCross _01.dac

MODEL.mot_1 Belgian_02.dac GravelStop_02.dac RailCross_02.dac
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| WSEEEEE R

XFT- CSV il RSP A B S, SRR 2 88k, A PRuE A B R AEAT
ANIA) 0T )38 0 5 i 4 B Y R — 2

(4) %%t (Request Outputs).

PRFAFLLR S AR R, AR T JE SR AR A F B SR

Define Conponent for Fatigue Analysis/Load Duputs

Aply |
Frav I
Hext. I

10-25 Request Outputs [

AAREREL R T

1) {t Request Outputs [fii#k _F[¥) BODY %1, i Body 4% 0 %1% 1 »

2) FE5 BB T 1 BRAE TR X R B AR A

3) 7 REF MARKER %1, #iif; Ref Marker {#&#IEFESH bR R (GO T AEH 42 )5
LY DN

4) {f CREATE REQUEST 41|, ¥.ifi Create Request $241$248 45 Bt 54

(5) k8 1225k fifZ40 (Solver Commands).

Solver Commands TR (ML 10-26) 1] & L ZAKZ) )24 B KRS H L g Hh SCpFR
Y, % Use Predefined Solver and Analysis Settings #6205 n] L4 ] MotionView A#74 i 5 A
KIGSH G E . WA ZIIRE, WA E 78 5% MotionView A5 Hr (141
KICHE.

Vse Fredefined Selver and Analysis Settings [N

lm

= hoply |
frev |

Next

10-26  Solver Commands TR

(6) 24K )1 AR ¥ (Test MBD Setup ).
Test MBD Setup [fifie (WKl 10-27) H T4t 24450 ) #8SfF (it Export Deck
D SR (i Run Analysis 24D

MED Model Tool " MOTIORVIEY g
A
File format [RDL ot tionvi o) LT
MED Solutions Path IC:fsla_ﬂ.exfsla;"Masler_SulutiMBD_malysis_resnlt_Eiles = La’ Export Deck I | Bun Ana” — I
by |

[ 10-27 Test MBD Setup [Hi#t

3. BIEBAIHTNELN (Generate Unit Load Response)
O 3t BT B AT i 2 ) R TR 22 AR50 0 2 40 Wi AR 2152 38 ) ey S 31 AT BR e
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it A5 4

B b A SEEN BRI A RO, SRS R 2 K30 ) SRR v bR 24 (1) 4
R BT G oA 3RS (1) A 42 B3 Ay ) TR) D R S 3 BROCAR Y | AR, A AN Z)
HI A AT R ) o W AR R AER RE I DRIk, 3 BLAS R PR a8y 7 v CRIMRE FH S 28 17 X
AR B far (B N 2 2T B oA B BB D BT 10 (A IRTH A 2 B2 0, I
I3 BT I RE R BB R e AR D o 8 I O 0 0 2 M 2 0l v AR A48 AT )R] D R B %
I ZI R R AR o

VT A A A N33 B[R] D R R A AN 5T 4l R P [ A e 1) 37 A 28

(1) HRICHAEE (Setup FE Model).

A7 PR TR B B R R

D sy “SCfR i 4 SR B R A IR okiAY, Setup FE Model [HIAR Q1] 10-28
FioR o

FE Model Tool HTPERNESH | =
File format s | sty |
FE Nodel File Bane  [o:/ol0 flex/amodel filex/sla_flex_Loft fon 3 _Losd Modsl | Delete Modsl :rT.:i
Nodaliliits |milline wl|second =[fxilogra v|

|

K 10-28 Setup FE Model [fii

2) Hiii Load Model ¥4, #AAGRIOHA, & 10-29 Fizs. 7E Model Units ££§5 ¢
15 R TR ) BT

b

1029 HRRIOHETRIHN

3) fhh, Wi Apply #%413E A Unit Load Creation [fi#R
(2) B HA7 a7 (Unit Load Creation).
7 Unit Load Creation [fifi (WLE 10-30) " nJ LK B bRZATAE 2 AR S) ) A5 b (1) 124
P EAT LR A 2R B DR OCTR BI HAT PROTH A b . SRIREEEN IS, BRI BB e A BT
AH N PRI B AL B A 80y LA A AL 5 B 28y TR B8mr 4 S A PR TAR AR 1) 5 S
TR F EH D REAFRE 1 T
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| IEEREEYED

et File [ L =
Aaply
NED COMPONENTS | FE_BODEL | _mAr TOLERARCE | MED_WARKEE | FE_FRANE |_mar Loams unnrl.uﬂ o
Bady  Jior contral w|sis flex 1aft fem ol 0 01 Baf Wurker JP1ebal Frams =l Svateas [faebal Frase _ Bap lowis | Wy info | —
x
_ talp
l ol |

10-30 Unit Load Creation [t

MBD Component | -1-4& & Z443)) J1 2% 3 B AL i) H R 245

FE Model ] T-4& & A B o b ) B AR 4F.

Map Tolerance FH T~ i& SUBEY OCIRIN RIS &R A5 22

MBD reference frame/marker FH T-455¢ H s AL 2 A8 125 3 WA i R S5 A bR 2R
FE reference frame ] T4 5& H b ZAEAT ROTHR AL P I 25 A0 FR 2R

Map Info A5 RIBAE Bl H.ili Map Info #%4f, 7E3H ) Load Map Info % 1", Node
Details A% (ML 10-31) 0] &5 AH G 2 4450 J) S AL p 54 BR oA Y Y fUf5
Ko TMHTEE ) T8 S E /R TE Loadcases #5%8, 411 10-32 iR,

Load Map Info

Paneiirko | Node detis | Losdcaces

° Load Map Info

%EEE%EEEEE%EE\

:

1

B 10-31 A S5 i 6 10-32 AU T 005 &

TE I SCHRERAE T, AR A REAN IE 42 i (RS B el BET 8 — A PR 8 fr k.
W, HAREM BT 6 MERR, WA AILET 36 MNRATEfT L (6X6=36). HLfL
AT EAT LU fiw 44 00«

BATEREAI = [T SR PR LR _FIZ R iR gm 511 H ]

(3) AMRICIRABIAYEE (Test FE Setup).

TR BEE 5E R G BIATHE Test FE Setup [HiAR (L 10-33) AT KgAK, 5
i “ICHFDINEAS 7 SR SR ST I A4 K S PR A7 8 17. Export Deck % 4H H -4 th sk i 3C
4, Run Analysis $% 840G KA A AT KM

FE Model Tool HYPERNESH | )=
[ &

File format IUptistruct ﬁl

FE Model File Neme 0721, flex/=1a/Master_Solution/FE_snalysis_rasult_files/sla_flex Left oa | Export Dack| fun Andlysis vt
I

P4 10-33  Test FE Setup iRk
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i A M5 7
4. BiEMHHE®ITM (Estimate Life of Components)
Bl 10-34 Hifiid T 1t AVE S BT Re o

HRITHRY

PRI T
i

S/N. E/N%F#7 Far Pl

Lk h

10-34 i APES BT RE

JUFTHE BEAR AR50, EARGURAR R B AR 20 A B oA S i fr o Lol Nk )5
WTERAF I 45 5 o ORI 55 Bl Fa RO G PR B mr B . o %S n] (i SN B EN 4k
o GREAT IR H bR A AR Z B 1%, ASTRRER th 24630 71 22 0 e As A E L AE B bx
A e DR

IR 3 WA A AR AME AT B A PR R ) A . X HLA R A, B
R NgE, AESWATRAR— M. WA TEEIRERZ, A%
PRI . AHERRIEGT IR S SRR SS . IR Es, MREEE T 10%(1 AR
BN R ZE T RE SN 0.5~2 5 SE PR AR R ZE o

W, ST 2 R R DX BTG T AR T X BTG o 3R PR A Z A ) W AR
AR D) 1 B A i N DX 3K R A AT A 3 B N G i N ) B TR, R
I 7 TR AR R iy 19 55 A A R R AR

(1) BH AL O T4 R (Visualize Unit Load).

Visualize Unit Load [z (UL 10-35) HT-# % Generate Unit Load Response fixbkH 52
SCHT AL Aar T AT F o N FRHER J5 AL EE T H HyperView 1] LIAH H bR ZA11E #4728
FAEF N AL RS RN ) 25 B o AR B 3R A e e 5 25 8L, i hid Bf% Load
result $%EH VT LL H B4k

FPost Analysis Teol HYPERVIER l
File format Iﬂph struct

Hodel File Hane |C:/ska_Elex/sla/Master Selution/FE_snalysis_result_files/Ler control « o

B kkk.

Busult File Fune [c7sta_Lex/sla/Mastor_Solution/FE_snalysis_resalt_files/Lar control & o | Load Result | [Delste Result | fst Rexult Typef

10-35 Visualize Unit Load T

(2) Bz L4 (Create Result Subset).

Creat Entity Subset [ (WL 10-36) T3 FBEA TR AME M I G

(3) Akl 4E (Create Material Subset).

1t Create Entity Subset [fifi FZEFEM) HARZAT EN )5 R HIHT N A B ICRARYE 24 PR
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| WSEEEEELE
HBWHR BRI e . X200 X e j oA 8 SURP R RIALIN 444

Create Entity Subset

Rezult Type IStress

Ivonhlises VI

| 10

/] 10-36 Create Entity Subset [fit

Analysis Type I T8 @M AMEHTZA (SN W S5 dvek EN NAZ %1y ). Material
properties 51 FH T3 SCMBHIIT ANE 3 B AH G o AU TIURE ARG 126 R 1 3 B SR B4R HYAH V1
V%%, Machine Conditions #I|H 748/ FFRMPIRA, WRMEDGHERE . KRBT LL K
TR A . FATHIR PRS2 i 45 IR K, 75 24T 40k 4%

(4) B4 (Create Load Subset).,

Create Load Subset [HIHCKF 25K B ABARI . 24680 125793 B LLEAT BRIC /0 A IR A DG 2
W, QU AME NSO FERE A, el “SCan N R |l B i S A kA U E
SRIERIASCA o T AR 23 AT SR A 2 K A I e Pk B I B BRIER 5 e A7 Y28 fr T30, A RN H B
RN IR

VLIRS 22 PR3 ) 2 50 BT 19 22 30 T8 00 D R SCAF 6 30 e e — R I Te) DO R ST 1, A 72
SR 10-4 (R4 .

*10-4 ZUEFNFESADEBERIEREX4maRN

AN RE) 1A o e G RSO i HLA I Te) PO RESCAF

MotionSolve: *.PLT N . I ; g 1 oy
Adams: *REQ [CALAAFRTFI 2 AR o (R R 5] [ FH S 5]

SR I TR PR SO L) Preference HIBRFETE U ANE S HRAFESATIR, WAL 10-5 P,
#10-5 HIRITHHTRIH AR E A2 ST R A )

B BERCEE N %/ "
OptiStruct * ASC %30 185 TABLEFAT. FATLOAD. FATSEQ. FATEVNT k&
Fe-Fatigue R7 * DAC e

ARG 553 W 4 SO BT R 050 B &5 R SCPE ) 18 Bl et SR AL i 22 ),
% 10-6 7.

% 10-6 LHEREEHRGEAN

A BROTGE A £ i 44 K [V R 5 _[ZR R TR _FIZ ARG 51 H
ZARR GG R 2 )«
MotionSolve : * PLT [SEAEIF B FRIF[Z AR R G VA% 510 A HHIE]
Adams: * REQ
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EEl
it A5 4
(5) KfEZH % E (Solver Parameters)
Solver Parameters [HIfR (WL 10-37) H T EM AR ES T HAT, %k
Y HF Stress-Life Al Strain-Life P21 AE /34

Analysis Type |sr =

Stress Conbinatien I.Uml.llﬂmll: - Mean Stress Correction |GOODMAN - hpply I
Prav

FEA Stress Unit uEA v|  Eainflor Type |smss = Ceeer |
Hext I

Gate I 0.0 Certainty of Survival I 0.5

10-37 Solver Parameters TR

TR B S HA AT .

Stress Combination Method: S-N 773k H BEACBR IR 7, PRI AEAN I 220 (1) N ) 3 oA
PRSI T — AN U S, 5 SN MEAR Y . IR SR 2 RN & 9T ik,
ERIN 7L MAXPRINC (£t K ENJ3). 3%, MAXPRINC I T Math A kL, M
VONMISES CRIEWTN ) HITWITER

FEA Stress Unit: JH#, S-N £kl MPa 7. PRIUKIR AN 737 2 18] 75 2R R OC23
BTN ) 25 A3 3 5 SN 2 AH— S B b IXFLSZ 8 MPAL PA. PSI FI KSI DU
LR

Gate: IS BR/MER (Pl OB R AP £R A SRAFIM T, 1P 10-38 BT,

5] I
5 »
4 i ran
J et !\ %’a‘e 7
o 2 LY I& Z
% 1 L - \\ 7
= o LY 7
= 7
- \
2 N 7
-3 \\ Il
4 ¥
5 r
o 1 2 &) 4 5 ] 7
K Axis
7 T
B A ,ﬁ
5 § Gate 'Jll‘ a
4 .
. : _—1\ !‘( ale I/
= L /
= 1 A Y 7
— i
o LY
A Y 7
-1 AN
-2 N7
E v
-4 -
1] 1 2 3 ) 4 5 B 7
X Axis

K 10-38  FARARI L ab P

FEE BRI, Qi RAR B R 22 oL/ A B AR de KRR, A2 AR AR et ks
MAREANEIE £ R (H2, FEA RN B A RSN R sy MARA S R 2 R oK. 1
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| R

wr, g EESET R, SR —ANEE R B 4 R 5 Rk LR, s EE () 1
i i 1R 2 R R BT ok DULR IR0 38 [R) IR AHAL G &R

Mean Stress Correction: ~FIJN JJEIEREL . WH, S-N M st 2 FIEH ik
BogRAS . Fa b, TSN AR IRES AN O] B SEILA FIPE I a1y . RN 0 A A
PERESZAR R . ey s e e, R P A H A R e S ) P AR AR S5 R PN )
A& IE B2 2% LR AR 2125 3 7 0T 1k 23 AT R 52 0

ik D P FH T 45 o BT I8 AG BRI 1R S ) R AR P35 N AN [R5 5 DR IR 2R e 1%
Kb Gerber 281 Goodman 25 5 Tl 52 “1- Y4 N, 7 14 5400

Gerber: Se=Sa/[1 —(Sm/ Su)2]

Goodman: Se=Sa/(l —Sm/Su)

N SjE: R=Smin/Smax=(Sm—-Sa)/(Sm+ Sa)

J JlE{E: Sa=SR/2

XL, Se 22 JAEM MBS TS, A TFI4N ) Sm RN J3vE R SR N
#H T

Certainty of Survival: AEfFZHRT S-N L0 Aii . w il SEPERT 2 m AR5

(6) Tif APE/ M1 E (Test Fatigue Setup).

i A 2 B B 7 A5 e o e WD AT E R AR BE . W] Test Fatigue Setup [fI#R
(LB 10-39) n) iy SR AR SCAF N B AT KA o AR SRABLRAT KA SO )08 SUATR], an S
1%4% FE-Fatigue R7 SRS, AWRERE A € AR BRI BN ToLaNE— AN sk g
SCPFs iRk #E RADIOSS sKifftes, Aumkets it — MU S BEH A O R ST

Post Amalysis Tool HTPERVIEY | =
1; I

File format |0pti struct e
Prov I
Fatigue File Nane [e-7s2a_ereas=La/Master_Solution/FAT_snalysis_result_£iles/Ler control (3 gf| Bsport Deck | [Kun Anelysis Fext |
_tae |

P4 10-39  Test Fatigue Setup [

5. EFEMHLER (Visualize Damage)

Visualize Damage BEHdE AT DL TAE:

® WABA 5 e R .

® {7 HyperView & 1B /REA 85 gl 1

® LUt IR TTERE I DPIR K

® - PowerPoint H G i AMESM AT R A5 R

(1) &FHwE (Visualize Life Plots) .

Visualize Life Plots [fi#i 1] LAZ AR 53745 R BEN XIS, B SO AR g5 R
SRR AR O A SN BIA N T HES . Bt Load Result #4242 AT, Set Result Type %41
F TR Mg 45 A A 45 B o AR %R b, HyperView M43 ThaE Crakifn &, WK%
Hl. PR BGRERSE) AR . b, EEXEOR 4 AE .

(2) eGP (Create Damage Plot) .
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it A5 4
Create Damage Plot [fifit (WLl 10-40) HI TG orik DRIk KT & Lot 208 5
Bl K it . Hudi Display Damage Plot #4412 /s i 4)

Create Entity Subset

iﬁﬁ" Result Type In-“.
Hiil; Display Damage Plot #4401 J5 st — M & 45 T [oaneee |
MIRZERIHE . 35— M2/ Damage Fractions, U1Kl | Display Damags Plot |

10-41 JizRe IXBUR DLORR 1T 20 s 25 Lol i3 ok
. BN DutyCycle Plots, #i1l& 10-42 R, i%
FRA SBAEH B R AR AT T R4S, & LU N S KIS e R e i bn s e 3
e LU AR 4R, sl 10-43 P,

|t
Duange_Practions | Dutyrele Flots | Subess 25 Ourabidity Numaer_FATSEQ craralsten) | Subesse 20 ursbility Wasager_FATSH potbate) | | 33

1040 Create Damage Plot iR

[

10-41 Display Damage for Events [i 4% [} Damage Fractions Fr%5

Dunage For Events
uange Fracticas | DutsCrets Plots | Subesss 25 urabiliey Munncer FATSQ_cravedstop) | Sebease 28 Berability Nesager PATSE pathale) | 4l3]

Schedale File o/ sde A/l Wlister Selatisa/Tuty. yelepasilt files/slosmpledutyeycle. by

10-42 Display Damage for Events [fi#i - ) DutyCycle Plots Fr%5

| Dasage For Evasts ) l
| DasagsFractisas | DutyCrels_Flsts | Subeass 25 Marability Nenager FATSE) gravelstop) | Scbcurs 28 Gurebility unager_PATSER yothelsd | a13]

g 10-43 Display Damage for Events [ -1 4% L0 940 45 %
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| R

(3) iRk (Generate Report) o

Generate Report [fifi (UL 10-44) H TG i) PowerPoint # & . Hifi View Report
F v AR B AR A

Eeport Generation Tool MYPTOOL I
File format |m

Repart File Hune [e-7sTa L ex/s1a/Master_Selution/POST_snalysis_result_files/Froject vbs o3 | Create Repart | | View Report |

1

4 10-44 Generate Report TR

@ miE=

WA LK 10-45) o SR H T3 2 443 ) 2B A a8, H AR Z AL
FHEAERIE 28 XA 2 AR, Sl IR IR AR RS TR B bR R RARE, AR
S S G BN E] B AR A R b, XS R AT 57 0 hr s i e RS e b
FEAE HyperView H5¢ .

DUTY MBD FATIGUE POST
Measured Modal .
o ] |
(v Flow 2i
""""""""" FE F'g':sm Y Strain / Stress

V Representation Mode Shapes

Kl 10-45 Wi AR Arini i —

e R AR A 21T AVE DT IRFE PR T8 AR5 Sl BRIt G . AR ot
R R AN RIS ) 54l DGR (R T vk

1. B HFHIEIR (Generate Duty Cycle)

i 23 AT 5 B SCFRAE TAR M AR . XL, DT AT, A S8R slnidt B
By G AR . A B FE AT AE Specify Duty Cycle Hi#R SR, ke —AHIH.

2. I B#HEM4HET (Generate Component Loads)

IR HFT T — MU AR R 2 AR ) 2R, P T B S A, 1%
BRI TS0 S = ARG PR, AR ER Ll (BT AR, MR
I EEER S B RARE & o PR SRART 55 I n] LA T LEGE . PBS #2648 2715
ETE. HRC HAR AR 0T LUK T B B AT i 18R B SR A 4Rk as . Ak, ZACRRES SRR
SRV EARAE AT 50 56 o

R AFE AT MR G WEE . 45 R 2R3l R I S
J ARSI AR S N RIS, BE S R — A

3. BEEEHEHITE (Estimate Life of Components)

H bR A 25 i VA B 8 B4 i LU A G . 45 el . MR
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[V SEZ X )
L BATERAIE . SRFSHOE S AT RCE Sy, BRI S iR — A A
4. BERIGLER (Visualize Damage)
BB 4 R RN 50T 45 . QI HyperView & B R Z -84 5k A iy
SR SRR TR PR B RIZE PowerPoint A EE AVESS BT MRS SN A, K
IR T AR — A

WA= CILE 10-46) B e HA vl BN H T4 R oA 20 i 2ty ol 0 5 s A 28 fr 1000
€ S BRTOATY . EAT H ARSI SR 2T LA BRI/ T, ARG 6 eIl A FH 234 1%
HEAT H AR ZA IO AT o 23 HT 45 R % 5 A FEAE HyperView H5¢ i

DUTY FE FATIGUE POST I

| N e |- S

Kl 10-46 T ANE M HIRRE =

B N RN A ANE DT RRE = I Tl 2R BRI & . AR ok
R DL RAN [ ) 5 QIR R e vy T e

1. BIEHRZTEIR (Generate Duty Cycle)

iif A3 W 75 B e SO TAEM AR . X B, T DU far s ALFS S R s 5
B G G aR G IR . AN FE nT 7E Specify Duty Cycle [HiMR 5, 5 iRFE—H[H .

2. BIEBAIHMEIEE (Generate Unit Load Response)

W% 534 SCEE QA SR BAG P SEE N2 (BT B %) WLl 21 H AR 4 (1) BT
B b o % B E AT

(1) HRRICHMBEE (Setup FE Model).

7t Setup FE Model [fi#i i 4E H b 21 BT, ifi Load Model #2481 # A o

IREN AT B O Y A5 T SR B 28 A T, AR e 2 i 4 34 LR ST
MR g« PRl Apply $%4113E N\ Unit Load Creation [fIR .

(2) A7 # 7 (Unit Load Creation),

Unit Load Creation [fi#itH] T~ 47 B 7o K oqr THLIERE.  bE—fB NI FR TR
AT eSS R far BH P Ay B USRI R R B A ey, XA S, e DA %
THIRR PRI+ o

1 #.id; FE MODEL #(#) R, By o b4 FROTh .

2) Hiili Select Fatigue Subcases $&4H, Kot &ATIERER 11, W 10-47 Frs.

3) LEHRH PR IR B L PR R T . AR TP e SR B B T, T
HIEAREB

(3) AMRITIABIAY L E (Test FE Setup).

WABCETEEEIAEEN Test FE Setup [HIBGEATKARAS KA Fy “SCHRX” 241
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| WSEEECESIE

|15 2 RSO A FR S AR A7 1%2. Export Deck 424 T4yt SR i SC £, Run Analysis #2411

VU SR AR AR BT SR A

Qusciowsome TN W o
: I : H

10-47  FAiriEFE a1

3. BZEHE®ITM (Estimate Life of Components)

H s 20 77 fi PEA BT 45 A BT T A e R A R 4 AR oo 0. pMRHER)
L BN KRESHORE S A TR E S . BREBGT ARG SR — AN A,
A LA 23 1 15 B R S AR —AH A o

BATEEAIE TR

(1) Create Load Subset [ (UL 10-48) FF IR B fr Lo HT -5 0300 A B
JHIE . T s B AR S R T M g S5k H T Specify Duty Cycle 5l
Test FE Setup 5. WIGLIX R EE AN AAAE,  TIRE 2[R3R R IR T AR H B Bk o

Daty Solutien|C:/control_sra_dsno/Master_Solution/Duty_cycle result_files/swple_duty_c ;2 = |
HED Selution [C:/control _urn_demo/Master_Solution/NED_snalysis_result_files/Selutions 1 [ %l
FE Selution [C:/control_urn_demo/Master_Solution/FE_snalysis_result_files/ctrlern. fon (o st |
CAE Duty Cycle | Symthasize

[%] 10-48 Create Load Subset [

(2) Hiifi Synthesize $EHUATHAE CIE, LI KESH Synthesize Fatigue Duty Cycle %11,
Map_Log_Details #5%5 %75 T e £ 1A FRITEA L A7 B0 24 44 Pk S Hdl 3 2 10 S 1B H &
(WK 10-49), VAT FRTCEA A TR A 44 IARAE R T A BisE R OIBeRAS . (I 10-50),

Mapped Event Ia;uu-n ..... vl
. |
Map_Log Details | cirlars_fam I
Mop Log [Body/Coaponent Hame  ——- ctrlarn_fes -]
Event Bame - Igtuwrnevent
MED Fesult File (sarf or #plt) ==== [C:/control_sra_deno/Master_Solution/Duty_cycle_resalt_files/ /Sig

nalCharmels/1g_;xesv

Body/Coapenent Name === ctrlarn_fes
Event Name ==== Jgturnevent

MED Fesult File (sacf or spli) ——- (C:/centrol_urm_deme/Master_Solution/Duty_cycle_result_files/. /Sig
nalChannel /3 xeav 1

10-49 Map Log Details ¥5%2%
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CEXEZ Y

10-50  Hodha RIARE
4. EERGLER (Visualize Damage)
BG4 AP SRR AL S A HT s B )% HyperView T 1 Bon AR5 5 75 iy
GEHL L SRR BT TR R A DRIR B AITE PowerPoint IR ANE /> HT MG IR SN A, %
157 85 & WARFSES W e E i

M)a.1] BTERF AT

AR5 2K 24 2] N H Durability Director:

® WE T,

® & L MEAEI .

® WNZAREN )RR 5 45

® Ji5E AEITIE .

® JiE A Rl L RIS

© LA HAT L O AT Bt PR ORI o

o HEMENE .

® ST AR S HOT AT A 734 o
® G R A IR

ESR S ITAATT, B H =% chapl10 [ Bike /3281 TAE (AR

STEP
e Ao TERESIRET B HIEm

(1) Hig—/> MotionView 231 .
(2) M Directors 1% £ Durability Director, Ul
Kl 10-51 17 T —
SN, 3y Durability Director Xf1&HE, il& 10-52 K 10-51 @& AL 4T &
PR o




MotionView & MotionSolve

| IEEREEYED

r - i
@ Durability Director - E T Y s
Dursbility Director | Project Type | Define Projact | Set Preference |
= =

ouTY MBD POST

Measured | Companent

I mﬁ‘| F Loading”|
Load Locations & Companant
Griaration e Strens State

Commonly observed durability process offers unique challenges hke data flow and [
interaction between various groups. Hyp ks Durability lation Manager
adch\-susmqy of these challenges. lelwlmznlgcslhecm chnallllryl:rmessfmm

1 loads to predicting fatigue on indivi in the system. |=|
4] | ¢

cuca ot Boining | ot |
¥ 10-52 Durability Director %} iFHE
(3) ik Durability Director Fr%%5,
(4) Hiif; Create New $%4l, HFradt—" Mg AVESHTI0H .
(5) NI, A9k $E Flow 1 (DUTY — MBD - FE — FATIGUE — POST), 11
&l 10-53 7R

HBD FATIGUE POST

e I =~ R
% Flew 1 FE Componant
Lnu!lnml Stress State

[y

10-53 T AT HTifE—
(6) Hy Next ¥4, HENT—5LH.

STEP
KENEHEESEIAEIR

(1) 7¥ Project Name SCASHE % NI H 44 FK bike_demo.
(2) 1¥ Project Description SCAHEH 4 AJit H 7]/ Bike durability: Analysis of the bike
frame,

(3) 7£ Solution Directory &b 5l “ UYL $08] @ F7 e TAERAS, Wil 10-54 s
[T R—— —

Darability Director I Froject Type ] Define Froject ] Set Preference ]

Tke_demc ﬁl

| o doffike durability! Analysis of the bike framd

ution 'ir--lna* F:/chaplO

= ==
LH_ Cancel | <Back | Wext> |

10-54 Define Project Fr%:
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i A5 47
e BSR4 FR P A RV S 258
(4) i Next 4424
(5) 1t PRE-PROCESSOR PREFERENCE #* ] Duty Cycle Tii4b %% PREFERENCE
CSV, 4l 10-55 iz,

PRE-FROCESSOR FREFERENCE | =
DOMATH PREFERENCE WORKING DIRECTORY T

Dty Cyecle CsvY =||F:/chanl0

MED Preprocessor . F:/chanlD P
F:/chaolO 4

RENCE =

FE Preprocessor

SCRIFT FATH

10-55 % '& Duty Cycle {254

(6) 7t Duty Cycle Ik £ T/ESCHEY2 N 1) Bike\dutvevcelefiles H 3%,

(7) 1¥ MBD Preprocessor Jjii%k £ T/ SC 43 T 1) Bike\mbdmodelfiles H 5% .
(8) 7E FE Preprocessor JUk£f T /E S 1) Bike\femodelfiles H 3% .

(O g ETEE, WE 10-56 Jis.

FPRE-PROCESSOR PREFERENCE

DOMATH | DIRECTORY
uty C}'cr |csv F:/chaol0/Bike/ dutvevclefiles
BD Preprocessor MotionView F:/chavl0/Bike/mbdnodelfiles =3
FE Freprocessor HvoerMesh F:/chavlO/Bike/femodelfiles _,s"i

Kl 10-56  wEICIFERAE

(10> Hif; Launch #2411, BCHPREAE S HT 206 000 W85 X 330 #k Process Manager #7225
(11> & 10-57 iR, f& Project Setup [HIFRIXIHCKs Wor B e SUMITH R8T H ]
N5 TSR .

Project & Solution Create New $ g
s | Apply I
roject Hame bike_demo
= Frev |
Project ”emilﬂimhike durability: Analysis of the bike frame Haxt |
Solution Folder IF:,’cha@lU _a Set ?re!erencel
Help |

10-57 Project Setup [tk

(12) Hiy Apply #HHBEAN T — AR

&1 Durability Director [R]— NI, A& B W48 IR AH AT B 25 FH 3 0 A) S Al
ke PR IG, B 5 NE O WERIE—DIRR e, Wa) 5L (0 X .
STEP

03 WB8nk 1A

A0 BR B i KA R ANE S BT R B G . ARG A AN B 3 AN T ViR
Tt EEE T YU T,

(1) VR0 /A) 5 WoR{E Specify Duty Cycle fj. ffiith Duty Cycle [H#% ¥ & 4 Create
New
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MotionView & MotionSolve
B S a

(2) JtH} Channel File Format ¥ & & CSV.,

(3) 7 Create New AbHuehy “SCAFXIE” $64 @, %\ bike sample dutycycle, 114 10-58
PR o

@ Create Duty Cydle
{R7F7E O): | B Duty_cyele_resuls_files 3 +« B 5 B
&8 = | Em e
| C
MR W Ibike_smple_dnty\cycle| | #EE) I
BB M [son File @ acp = I

10-58 B S ARG RSO

(4 ly “fRAF” $dll, RAEHE ) a1
(5) Hifi Launch #4481, A 2 588G 2 i o

(6) Huili IR Next #%4ll, HEA Create Duty Cycle b2,
(7) il Add Event %4, M TR B ik$E Time Series, 411 10-59 Frs.
(8) e SR TR HE I ££ gravelstop_01.csve.
(9) H3f; Open #54, HAHH

_T_im:.sle.rie-s -
(10) 7E Description £ N\ gravelstop. Duty Cycle |
(11) .5 Add Event 4%%H, i%+¥ Time Series.
(12) FEFH ST I HE L +E highway_01.csve 10-59 e SR A IRAL

(13) Hii; Open #4H .
(14) #£ Description £ F % A\ highway .
(15) #.:fi Add Event #%41l, i%#+¢ Time Series.
(16) L3 H I ST HE R ILHE pothole 01.csve.
(17) ®.if5 Open #%4.
(18) 7£ Description £ 4 A\ pothole.
& GEEe R, AR A AR a1 10-60 P .
e o e e =

Info Fanel ] Select File I Craats Duty Cyels ] Pisplay Duty Cycle ]

Events

JITY S N

10-60 52 LA



it A5 4
(19) Hif; Create #%4H, fitH Durability Director X 1fHE, 475 H P e M AT S A6 FA 4L
P55k (Duty Cycle Synthesized).
(20) Hifi OK %4
PER, XPEHEF R 3 4> Time Series &4% .
(21) Hi5h Close #4%#l
(22) Hifi Apply #HHEN T —1HHR

STEP
SRl HNZREN N FEE RN SRR
LB BT 2 RS AR SRR, B R 8 R ] i Check Model 2

(1> 4Nl 10-61 Ji7w, 1t Setup System Model [HIFRH fiay “SCPRMINAS " #4641, %45 H
ATZH 7Y two_wheeler bike rel path.mdl.

MED Model Tool MOTIONYIEW I
File format |MDLfMotion\fiw) Joply

|m

Frev |
WBD Model File Name |r-fch.pmim.f-u.od.lﬁlemwo wheeler_bike_rel_path. mdl 3 | Load Model |
= - — - - Next |
Model Units Imillime lJIsel:nnd jlkilograllj
Help |

K 10-61 Setup System Model [Hj#x

(2) Hifi Load Model %41, ¥ HATZEREAIEN T MotionView 2316

(3) Hiihy Apply #%4, HEANT—THIHR.

4 iy “serbaas” 2ilE, R G4 two wheeler rig_bistop.mdl.
(5) Hiili Open %41 .

(6) Hiihi Load Test Rig %4, HANMRGHAL, 20T ARG R

(7) i Close %4,

(8) Hiif; Check Model Abff) Launch 540 A AR Y ,

(9) iy Apply FZEHEAN T —THIHR

STEP

Sl 5 S BB AR RIE

AP BRI BRI LU 5, 1E ok 24880 ) 2B e -
(1) md #4240, %EFE Assign Channels, 1P 10-62 7~

Tuty Cycle Hame II’:fchqplDf'bi]m_dwoﬂh:hr_Solutiom’DnI.y_eych_rc:ult_ﬁlu!’bikt_snplt_d EI

Apply |
Test-Rig File Hame IFZ;'rchaplUﬂﬁlnefllnhndg].fi1es;‘rtwo_wheeler_ri&bistop.ndl

FPrev |
Channel File Format sy

Hext |
Aszign I’.‘hmel:] e] Launch I

EEEE

Kl 10-62  FiE HdlaidiE e
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MotionView & MotionSolve
_____WSEEETEEY
(2) Hiil; Launch %4, 3 Assign Channels % I,
(3) Hifi motions Fr%%.,
(4) 1F Select Master Event |73 P %k $¢ gravelstop.
(5) FE55—1T Select channel Zbi%Ff gravelstop 01.csve
(6) FE5 AT Select channel Abi%Ff gravelstop 02.csvo
et e ot AN Kl 10-63 s

Select Master Event I‘r“,]_s[w =

punalings || motiens || forces |

K 10-63 e A E
(7) Hiili OK %4514 Assign Channels 7 1.
(8) Hihi Apply FHHEN T —THIAR .

STEP

B EESRMY, ERBSEIHHITEZ AR NFEST

(1) 7£ BODY %I #.i5 Body %41l
(2) Wk 10-64 P, ERTEX $i AT 448 (frame), F7EIXFAEN N ANE BT
HARZAT:

Kl 10-64  fie i i

(3) Hiidi REF MARKER (Default CM Marker) %1 ] RefMarker #41l, 7FKIEX % £
4 JAAFR % (Global Frame).

(4) 7f CREATE REQUEST %1/ #.; Create Request, 3! “Request Output Created” 13 /&
FERHE

(5) i OK %4 .

(6) i Apply 41,

(7) W 10-65 fiz~, £ OTHER PARAMETERS 41/(] Simulation Type #7413 rhik$%
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it A5 #7
Transient, 7¢ End time SCASHE %N 1.2,

Use Pradefined Selver and Analysis Settings [T

Kl 10-65 BENTHESH

(8) 7f Transient 41i%#¢ VSTIFF F-43 %%,

(9) Hiidi Apply #%40..

(10) il Run Analysis %411 .

UCINy, AT YRR T00 Sl i T 00 LA S u i TOL 2468 ) 22 . e i e Be
Ja, KH2EH.

(1) Hif5 Apply #2413 N —HIH

STEP

q = EELRARTOH

AN HARZA AT PR CR I I 4 2 A85)) ) 27 W S RASH R A8 ar U 2145 PR TSR |
(1) W& 10-66 iz, £ Setup FE model MR _F ey “Sefbia” #4led, v+ A47
LA B JCHR 7Y bike frame.fem,

FE Model Teoel HYPEEMESH EI
File foraat [pptistruce | [ hesly |
FE Model File Nane  [¢:/chap10/Bike/fanodelfiles/bike_frame. fan ' | Load Hodel | _%J]
Rodslitonte fpilline [fsecont =[fkilogra =]

Help I

K] 10-66 Setup FE model [H

(2) Hiii Open #%4..
(3) Hiii Load Model 2412 NABERL, Wik 10-67 fir.

K 10-67 AL R



MotionView & MotionSolve
| WSEEECEEGS
(4) i Apply #cfl, N T —THHR.
(5) 7£ FEMODEL 4, i NHEHIEFE bike frame.fem.
(6) i Maps Loads $%4, G A8 AL 41
(7) H.ifi Map info %4 0] LA H #ifar {5 K., Node details {7r T #far N4 &,
Loadcases 27 H i LG 1 28ty Q1) 2 (1) 1450
(8) il Apply FHHIHE N BTG/ HT HIHR -
(9) Hifi Run Analysis %8 3EAT 547 B TOLAT. SKRARZS S OG22 1
(10> #uif; Apply $Z4HEN N —THIHR
STEP

B REkEGT iR S BT TR

R, BAGBRITHIT AR, B B LTI AL T .

(1) #¥ Visualize Unit Load Tfiitk 5.7 Load Result #4143 NAT IR IGO0 AT 455, %45 ks
BRI A,

(2) il Apply #%4, HENT—THIHR.

(3) 1F Create Entity Subset [fi#i_"#fii\ Result Type & vonMises, 10 fQFEIEFEN ) Hc K
(1) 10 A FRTTREAT I ANES3HT o

(4) iy Apply #28H, Af LER R BN = L sl 10-68 Fios.

Contour Plot SUBCASE 1 = durdir__1_rev bet fi_F70000001X - Simulation 1
StressivonMises, Max) Frame 4

Anlygis gysfem
By
——} 953E:D
33 EE
B EﬁE:D2
LSRG
Max 2 2 944501
Shelf 57835

Min = 1.465E-16 _
Shell 56068 -

K 10-68 4R R HTIY ) < ]

STEP

Sl EEMRIEN

(1) ¥ MATERIAL PROPERTY 4% #ith Material Database #%24[, # RS BE 1,
WK 10-69 Firs.
(2) 5 Save #%4ll, JCPIZE D, HHELAKE .,
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it A5 4
(3) ¥ Machining Conditions 1 ¥.:f; Machining Conditions #%4fl, #fH A RN T4 &
I, W 10-70 Fios.

Material Data
—Define SN curve:

Material Heme: Im
Tield Strength (NFa): |—u.u
Mtimate Tensile Strength MFa): [+EUJB
Stress Range Interception (Fa): [m
First Fatigue Strength Exponent: Im
Ho. of eyclez at tranzition point: Im
Second Fatigus Strangth Brponant: | 0.0
Fatigue Linit Fa): [T g
Standard Error of log¥): I—u.l

@ Enter Material Machining Conditions.

Material Machining Data i

Define SN curve corrections:

Layer of stress results in shell .1-4!0131’ -

Surface finish:

Surface treatment:

Fatigue Strength Reduction Factor Cﬂ)l 2.0

Save

K 10-69  MPRME & L 10-70  FPEHHLIN TA5 B % 1

(4) Huih; Save #2241, KPIZE L, fFHEOARE .
(5) Huih Apply $%HIBEN T —HHR .

STEP

lfe oS

AP BN g B B By U OIS I8 1) 2 AR AT 3R A () 8T D R

(D SFEAIGIME R 2830 )22 KR 45 AT BRIC /W 45 R CASENAH B (147 &

(2) i Synthesize <4, SCIRAAT I FEBIBEA 404 Lok, HEISS, 58 Synthesize
Fatigue Duty Cycle % I, 418 10-71 Froro

Happed Event ||..¢n...y vl

Map_Log Details ] bike_frame_fen I

Bep Log [body/Componeat Hme  — — bk frfe Al
vant
I.'BD Rts\ﬂ.t File (wmrf or ¥plt) — F: r’chwlﬁfbth _demo/Master_Solution/NBD_snalysis_
files/Solutions/pothele/pothele.

gaiﬂt;-wmm Hwma —— \uko fra-n _fem

vent,

HED Result File (bmrf or *Plt) ] ! r’chwmﬂnh _demo/Master_Solution/NBD_snalysis_
result_files/Solutions/gravelstop/gravelstop. plt

Body/Component Hame  ==== bike_frame_fem
Event Hame =

— hi ghway
I.'B:I] Result File (fmrf or *plt) === F:/chapl0/bike_deno/Master_Solution/NBD_snalysis_
esult_files/Solutions/hi ghoray/hi ghoray. plt

- 5

o« |

] 10-71  Synthesize Fatigue Duty Cycle % 1

(3) Hiifi bike frame fem F5r%5.
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MotionView & MotionSolve

| WSEEEEE R
(4) BHSRAWUR THUAHIR ST
(5) Huh OK %4l
(6) il Apply FHHLHEN T —NHIAR

STEP

i NEKRBSY, HITHAMSINRE

(1) F BRI AVE T S5
(2) i Apply #EHHEN T — AR .
(3) i Run Analysis #%4, BEATTT AL BT
(4) KRfgp s, K2 E .
(5) Huili Apply #HIHEN T — AR .
STEP

il EEHGE

AL B A HASE R AP AT as R A L ogh S oA — ik PRk, sk
WAL T R K, PR TIARR RN ¥ocdm s DL (4 .
(1) 1 Visualize Life Plot [HH " Bith Load Result $%4H, 38 H 5 VUANE L13F A Enk s

(2) Huih Apply #%41EE N Create Damage Plot [HIHR .
(3) Hif; Display Damage Plot %4, 3t Display Damage for Events %1, IF] 10-72
JioR e BEAN TOLIA R BB S s e DRIR

Damage For Events
Damage_Fractions I DutyCycle_Flots I Subeaze 25 (Dursbility_Manager FATSEQ_gravelstop) ] Subcase 28 U)ul 4

gravelstop

/] 10-72 Display Damage for Events % 1 (Damage Fractions #72%)

(4) IWPBIRIE AT LA H, Bkl T (gravelstop) *f HARZ B0 K, YRR
T, T e T T H 5 B S
(5) il DutyCycle Plots #5%%, Uil 10-73 Frzx. BLERRE CLRAS B B m i 15
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EEES
CEXEZ Y
S, BCHLA DU BB B LU0 4 5

Dasuge For Events
Danags_Fractions ] DutyCycle_Flsts ] Subcase 25 (urability_Manager FATSER_gravelstop) ] Subcase 26 mu—.miu_lmJnxl Alx

Sehadule File 7. /chuplOfbike_demo/Master_Solution/Duty_cyele_result_files/bike_ssmple_dutyeycle. dey

K 10-73 Display Damage for Events % 1 (DutyCycle Plots $r%5%)

(6) Hihi OK F44l.
(7) i Apply #41, HEN T —NHR .

STEP

13 EeFpEids

7t Generate Report item [HIHZ 5 Create Report %40, H#56Ia & LR34 45 R 11
PowerPoint 3 14,

STEP

iall EEER

L) it A3 A B 4 RSB 5 N TARBR AR SO . B R TARBAT 0T A 507 ) 3 vh 2
ili Define Project SCF3, £ Ff Project Setup #E AT H 15 & THIH »

(2) Hiil; Set Preference %411

(3) FEFR AT ke Set Preference #7455, TARMAEHR /7t DATA MANAGEMENT
PREFERENCE #%.

(4) fd¥n FIR TAE4E, FTJT bike demo U2, fE Master Solution SCHFJE N rJLIE R 7
Mt REH I 5 AT 3CF: Duty cycle result files. FAT analysis result files. FE_ analysis
Result_files, MBD analysis_result files A1 POST analysis_result files.

(5) #E A POST analysis_result files Xk, wJ LG R i DB Al ) PowerPoint U

(6) KHICAF,

STEP

il RTFFAK AW A S e

(1) iR ANE WAt RE R TR AT R 111 Close 4% 4L, S HATIR AL HTiiRE o

(2) AEFH IR BT 1) 5o G AE R Ll Yes 424

(3) FEFL IS PRAF I BT IRRE o P Bty Save 28 AZARAERE M A AH A5 R LA
PMI S ORAF 21 AR H A2
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MotionView & MotionSolve

| IEEEEE G
(4) BEIRPRESR R —ANEr e 1, BN SORAE I SO
(5) Hidi Yes #81, G AVESM T 17)

ADa2| ERRIESH

ARG K5 2 LU A 7R

® U TR

® it A

® U E 2 AAS) ) R SR E I IE .
® A R S BRI S A
°
°
°

B AL o
ErE MR E S A AT AR
P AVED TS KAk
TESR 2 ITURTET, B H 3% chapl0 ) Door_Slam U2 TARH4E,

STEP
e At i TERESIRET B HiEm

(1) Fradt—A> MotionView 21

(2) M Directors 3Z Hi-p % $¢ Durability Director, 3 Durability Director X} 1

(3) Wi Durability Director Fr%5 .

(4) Hif Create New %41, Hrgt— N APESHTI0H o

(5) WP, ABILESE Flow 2 (DUTY — MDB — FATIGUE — POST), 1]
10-74 7.

DUTY MEBD FATIGUE POST
Measured Modal 4
Load States
= Flow2 1
FE | Plentedy Strain / Stress
! Representation Mode Shapes

K 10-74 it AP TR —
(6) Fiihi Next %4, HENTF—5LH,

STEP
RETEER SR

(1) f£ Project Name SCAHE 1§ A1t H 44 FK door_slam_demo.

(2) ¥f Project Description 3 ASHEHH i AJii H {5/ Durability Analysis of a door due to slam.
(3) 7E Solution Directory At Huf “ TR ” 1241 & Frw TAEMAR, Wil 10-75 s,
e BRARFSC R A RR A R
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CEXEZ Y

Tharability Director I Project Type I Define Froject I Set Preference I

roject Hame Jdoor_slen_demo ﬂ
-aject Date
roject | sbility Analysiz of a deor due to slen|

|-l.mn mm«,ir:fch.pw =
‘ 51

Concel | CBack | [ Wext> |

K 10-75 THEE

(4) i Next 4424
(5) 1t PRE-PROCESSOR PREFERENCE #* I f#] Duty Cycle T4k %% PREFERENCE
MBS, UiE 10-76 Fizr.

PRE_PROCESSOR PREFERENCE

] DOMAIH PREFERENCE WORKING DIRECTORY
muty Cycle MES F:/chanlO
MED Preprocessor DAC  ||F: /chaplD

=
FE FPreprocessor = F:/chapl0 _3
T wamivw ¥ T —————
Bl 10-76  FipAREE LI E

(6) 7f Duty Cycle Ik £ T /ESCEJ2 R Door_Slam H 5% .

(7) £ MBD Preprocessor J1E#¢ T AF 34432 R ¥ Door Slam\mbdmodelfiles [ 5%

(8) 7f PREFERENCE F*i%#% FE-Fatigue R7.

(9) M “SCHYE” $o4 &, 83 FE-Fatigue (¥R 04T 304

(10> #its Launch #2481, H47E 723 16 30 W2 X I8N 2% Process Manager Fr%5 .

(11> 7EF& 10-77 Jizsi Project Setup [HIFRIX I, K¢ on B e UWITH A FR. 1 H &)
N5 TR B

Froject & Solution Create Hew |ﬂ E
| hpply |
Froject Hame Idnor slam_demo f
= Frev |
Project Deseription IDmrahility hnalysis of s deor due to slam Fext |
Solution Folder |!:fch-p1tl o Bet Prefurmel
_tr |

10-77  Project Setup [t

(12) Hi; Apply $HIBEN S —THAR .
STEP

03 WrBtank 17

A B B KB ANE S Mo e (K 283 o 3K HL K B3R ok B T 2 AR B
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MotionView & MotionSolve
B S a
(1) VEEFHO/AS BoRAE Specify Duty Cycle Fi. il Duty Cycle [Hi# % & 4 Create New.
(2) BB Channel File Format % & 5 MBS,
(3) 7 Create New Abfpii “SCRMYE” $641@, %\ door_slam_dutycycle, 415 10-78
PR o

{R7F7E (0): Ii Duty_cyecle result_files Iﬂ - E *

s | exEm.

RHESRESIRNSL

SZFF-S(I'J 8 Ido or_slam_dutycycle|
{RTFEAIM): [SCH File (. dey)

Kl 10-78  FARAEIA B 1

(4 ks “RAF” $dll, TRAEBa M AR S

(5) #uifi Launch #41, )& ) SO0 0 2 AR o

(6) i X Next #4l, 1A Create Duty Cycle #7455

(7) Hiii Add Event 4%, M N3¢ rik+t MBS Events, 41/ 10-79 Firs.

Info Fanal | Select Fida | Croste Duty Cyele | Displey Duty cyeta |

Eventz

hdd Ev it

—_gﬂ

K 10-79  FeaE SR gAY

(8) FEFH I SCAFREHEF IEFE door_closure_from B47.mdl,
(9) Hiii Open #2411, A .
(10) 1 Description £ 4 A\ doorslamlow, #11& 10-80 fi7x.

(@ Schedule Create
Info Panel | Select File | Creste Duty Cycle | Display Duty Cycle |
Events
Add Event I Eemove Event |
=
orsl or _closure_fr def_ans 0 alysis
kil 0|
Cucel | Back ¢ | Create |

10-80 & XA FAEH
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i A TS
(11) ik Create %41, ##iH Durability Director X[ 1HHE, $enH P& IEAT BRI
PRI (Duty Cycle Synthesized).
(12) Hili OK %41
SEIS, MBS TOUERAE ST a1, Wik 10-81 s,

Info Panel I Salact File I Create Duty Cycle l Display Duty Cycle ]

Schedule File  [F:/chapi0/door_slen_demo/Master Solution/Duty_cycle result_files/door_slan_dutyeyele dey |

Cancel Back < | Close |

10-81  FEAEARE A

(13) #Hiil; Close #4411, 2%/ Durability Director % iFAlE.
(14) Hil; Apply #Z8IHEN S —THAR .

STEP
NS 63 NSRBI £ 15

AL B BNG TR Z ARSI 2B . BRI E B, Btz bkl .
P 58 P] B Check Model Zhigf £ .

(1) {E Setup System Model [HiH iy “SCPRUNE” Hed @, W4T TS IIIEIR door
closure from B47.mdl, #1l& 10-82 .

MED Model Tool _ mOTIONVIEY | . =
File format [moL e tionvien) ._‘:—:’l
MED Model File Hume IF:,"chplD!lloor_Sl.-hbhoMfilo:!door_clonrq_frn _BAT. ndl 3 | Losd Model | Delete Model || Model Tnfo | :TI
Wodel Units [rittine =lfsecond =Jfritears =]

10-82  Setup System Model [t

(2) H.i5 Load Model 4241, 15251 1 BN AL 2N 24 B MotionView 215,

(3) Hih; Apply #%41, SEN TR

(4 AEIEA MR GBI, ¥ Apply #%41, 3 Test rig has not been selected would
like to continue X[ TEHE, i Yes A HEN T —THIHR

(5) Hifi Close #%4H, JCPABIAYAS A7 EAIHAE .

(6) Hili Apply FZEHEAN T —THIHR
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MotionView & MotionSolve

| I EREEEY G
STEP

Sl 5 S BRI R RIE

(1) Huidy s $AEH Assign Analysis, T 10-83 ffi7N.

Duty Cycle Hame Il"ffchaplﬂfdonr_slan_demoflaster_Snlntion.’]July_cycle_result_Eilesfdnor_slal ,§]
e T o | T
est=Rig File Name
Frev I
Channel File Format MES Fext
I ex I

Assign Analysis |ﬂ Launch I

Help
K 10-83 455 Bl i A

(2) Hiidi Launch #%4, 47T Assign Events % [
(3) Hiihi Analysis F2%, X B IHEH—ATH doorslamlow, 41/ 10-84 7R,

r
@ Assign Events =l
pr—
Asgociate an Event to a Analyszis
panelinfo ] analysis l
r@ Hame Analysiz Hame :‘-I
dvorslamlon MODEL. ania O =]
I
4| 1K1
= ]

g 10-84 Assign Events i

(4) 7£ Analysis Name 4bi%4# MODEL.ana 0.
(5) Hih Ok #4411 1] Assign Events % I .
(6) Hihi Apply FZHIEAN T — TR

STEP

BEGREL, BRKESYEFHTZERHNZELN

(1) 7 BODY %1 #.; Body %41l

(2) il 10-85 fiw, EEJEXHE4] (Car Door), 8% ZFAEAT AL i)
HbrEA.

(3) #.ii REF MARKER (Default CM Marker) 41 1] RefMarker #%4l, KX IEE
4 JaAkbr & (Global Fram).
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CEXEZ Y

K 10-85 =1 PABIHLIL 2 A

(4) Y& CREATE REQUEST %I i i; Create Request %4, 7t “Request Output
Created” {5 S~

(5) il OK #%4, SCHHRNAE,

(6) il Apply &5, #ENT—THHR.

(7) FEMHIMAE L3005 Use Predefined Solver and Analysis Settings 0 .

(8) Huili Apply 424, HEN N —IHHR.

(9) Hiii Run Analysis $%4, SKAFIZAT,

(10) RfksEEIm, KA.

(11> ihy Apply #88EN ~ —THIAR .

STEP

Ul EER BT LRABRITONER

AL RGIRN ARG 12T a5 5, IR R4 S el AT AME 3T
(1) 7E Visualize Unit Load iR, . Load Result $H1ZN AT a7 T H0A FRIC/ 4T 45
Feo G5 R BoRAESE AN, Wikl 10-86 Frs.

Mndel infr FchapiMiinar_Slarimhdmedaliissimetm_danr_fles Kid

Hesult: FichapTthUoor_Slamimbdmodettiesimetro_door_flex hdd
CMS FlaxBody - Undaformed Modsl Frams
Frame 1

31

750

Corise et FichapiDdoor_slam_demoiMaster_SaolutiorAMBD _analysis_result_fies\Solutionshd. ..

StrensipenFnas Matoor_sdam_demoiMaster_SolutionMED_anslysis_resuit_files\Salutionsidoors

Transient t - Time = 0.000000
Frame 1

Local Max = 0.000E+)0
Flextbdy/30103 4367

caf Whn = 0.000E+00
FlExtiady/30103 4387

K 10-86  ZEITHIRIT/HHTes
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MotionView & MotionSolve
| R

(2) Hifi Apply FHHHEN T —NHIAR

(3) #f Create Entity Subset [HI#%, #fii\ Result Type 4 vonMises, 10 FRELEN J1H K
() 10 A FRITREAT I AL HT o

(4) i Apply #5H, #ENT—THHR.

STEP

Sl EEMRIEN

(D) WT4T1EME, 78 MATERIAL PROPERTY #% ' fids Material Database 424, Mt
AR B .

(2) Hiili Save $Z4H, AFFBIN R E I OCHE .

(3) Huihy Apply 4ZHIEBEN T —HIHR -

STEP

Sl CIEHEE

AL RN AT FRATARAS Y 7 5 AH B RS 2 5 DR 1 () R IR
(1) Huds CAE Duty Cycle [HIFR ) Synthesize $%41l, 7 Synthesize Fatigue Duty Cycle % [,
(2) Hiili MODEL b_1 #5238, A CORIBHIRAY ) 5 fr gl o0, ik 10-87 fis.

@ Synthesize Faigue Duty Cyce =

Mapped Evant [4,5r51anlox -

Map_Log Details I MODEL_b_1 l

e o
FlexbodyCar Door_30103QnT F:/chapl0/door slam demo/Master Solution/MED analvsisz result file o

FlexbodyCar Door ﬁ'.."ehanlﬂf door slam demo/Master Solution/MBD analwsiz result file_J
FlaxbodyCar Door_301050nd lF:r‘chman’ door slam demo/Master Sclution/MBD analwsiz result file ol
FlexbodyCar Door_30103Qm10 lP:FchwlDa’ door slam demofMaster Solution/MED analvsisz result file o
FlexbodyCar Door 1 ﬁ.."ehanlﬂ:‘ door slam demo/Master Solution/MED analwsiz result file .|
FlaxbodyCar Door_301030m12 lF:r‘chuDlEl.-’ door slam demo/Master Sclution/MBD analwsiz result file ol
FlexbodyCar Door_30103Qm13 lF'FchwlOa’ door slam demofMaster Solution/MED analvsis result file ol
FlexbodyCar Door, 4 ﬁ_."chanltl,‘ door slam demo/Master Solution/MBD analvsis result file .
FlaxbodyCar Door_30103Qml5  |F /chaolD/door slem demo/Master Solution/MBD analvzis result file -l

FlexbodyCar Door_30103Qm16 lF'J’chwlDa’ door slam demo/Master SolutiondMBD analvsis result file -]
FlexbodyCar Door, T ﬁ:."chanltl." door slam demo/Master Solution/MBD analvsiz result file »)
FlexbodyCar Door 301030m18 I—F:fchanlﬂr’ door slan demo/Master Solution/MBD analvsiz result file )
FlexbodyCar Door_30103Qm19 lF'J’chwlDa’ door slam demo/Master SolutiondMBD analvsis result file =]

Al oI

(1]:4 I

Kl 10-87 BRI 75 55 BAALAT T LRI B

(3) #il; OK ¥4, F<HiZE .
(4) Hidi Apply FEIHEN N —THIR

STEP

Nl EEKESY, #HITHAESNEE

(D AEHIBRIN I AV 3T S5
(2) Hiily Apply #HIEN N IR

398



it A5 4
(3) #f Test Fatigue Setup [H#, i Run Analysis %4, BT AT o
(4) KRfgpA A s, KAl .
(5) i Apply #EHHEN T — iR .
STEP

11 EedaEids

7t Generate Report item [fiH 7 Create Report %40, ¥ 6)@ L& ik
PowerPoint S £

TN

STEP

il EEHR

U it A3 AT B 4 RSB 5 N TARBR AR SO . B R TARBAT 0l A 5317 ) 3 vh
i Define Project A3, 1E+#% Project Setup #F A I H ¥ & [HIH

(2) Hiili Set Preference 441

(3) EFRH A P $e Set Preference #7325, TAFMAK W n{E DATA MANAGEMENT
PREFERENCE #%,

(4) MR Lk TAEMAE, $TIF door_slam_demo M A4-3J%, {F Master Solution SCAFJE ]
IRt R R 62 4 A7 30fF3: Duty cycle result files. FAT analysis result files.
MBD _analysis_result files 1 POST analysis result files.

(5) A POST analysis_result_files S, nJLIE 2| Fk BB a1 ) PowerPoint SCff:

(6) KA.

STEP

il REFFKAM A S M E S

(1) iR ANE WAt RE R TR AT R 111 Close 4% 4L, S HATIR AL HTiiRE o

(2) AEFH IR BT 1) P o G AE P Ll Yes 424

(3) fEFL A PRAF I BT IRE B P Bty Save $28H. AZARAERE M AR AH A5 R LA
PMI SR A7 21 AR A2

(4) BEmPR Bt —ANE e 1, A EORAF S0

(5) Huili Yes fc8Hl, P ANE 7 AT 1A) T

)4.3] THHIBH AL

AL ST U 2
® S X AR

o S UHAATIF.

© AT RIEHII T SRR T T
© KIS R T
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MotionView & MotionSolve
| WSEEEEE R
® i X AVES S S EOTF AT AL 5347
o G4 BRI A Rk
FESR T UaHT, =il H 3% chapl0 [ Control Arm SCAJ2 3 TR 2.

STEP
e At TIERESIRET B HiEm

(1) Frgdt—A> MotionView £

(2) M Directors 3Z Hi-p % $¢ Durability Director, 3} Durability Director X} 1

(3) Wi Durability Director Fr%5 .

(4) "5 Create New %4, #Hrgt— /Mg AL HTI0H o

(5) EH— DOV, A% Flow 3 (DUTY - FE - FATIGUE — POST), 1[4 10-88

_|

FoR e
[ DUTY FE FATIGUE POST
o e N o | < §

K 10-88 i AME/ MU E —
(6) Hif; Next %4, HENF—FH,

STEP
WED BERSEOME

(1) 1¥ Project Name SCASHE -y A3l H 44 FK control arm_demo.
(2) 1¥ Project Description S AHE H 4 ATt H i 41 Durability Analysis of the control arm.
(3) 7£ Solution Directory &b 5Ly “SCHXIE” fedl = fqw TAERAE, WK 10-89 s,

Durability Director ] Froject Type ] Define Froject I Set Freference ]

roject Hame jcontrol_arm_demo g

-oject Date

roject ineer
roject Deseriptioflursbility Analysis of the control arm|

olution Direct onil’ :fchapl0 ﬁ
Rai| 2l -
Cancel I < Back I Hext > |

K 10-89 IHHASHE

T ARSI ARRP A RV
(4) #il; Next #40..
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it A5 4
(5) 1t PRE-PROCESSOR PREFERENCE #* Ff#] Duty Cycle T4k % PREFERENCE
CSV.
(6) 7E Duty Cycle Wik $e T4 3013 R ) Control_Arm\dutycyclefiles H 3% .
(7) {E FE Preprocessor i $ T{F LI 1) Control_Arm\femodelfiles H 3.
(8) BRAEBLE A, Wk 10-90 Frr.

PRE-PROCESSOR PREFEREHCE
DOMATH PREFERENCE WOREING DIRECTORY
uty Cyele csy F:/chaol0/Control Arm/dutvevelefiles _,__'ﬂ
BD Freprocessor MotionView F:/chanlD =
E Freprocessor HvperMesh F:/chaol0/Control Arm/femodelfiles [ =

¥ 10-90 FrAbEE EIEDR E
(9) Hiii Launch #2411, WEAE 0216 1) W 45 X 38 N2k Process Manager #1125 o

(10> K 10-91 iR, 7 Project Setup [HIMR X Hs o B2 I H Z 8K 1 H T
5 TR .

Project & Sclution Create New |ﬂ g|
Froject Ni I =
roject Hame control_arm_demo .
—ATm_ Frev |
Project Description IDur;bi].ity Analysis of the control arm M
Solution Folder Il‘:;’chq}lﬂ = MI
|

10-91 Project Setup [fi#%
(11> i Apply $&£HHEN N — IR

STEP

03 BBt ank=1I:EAN

(1) IR0/ onte Specify Duty Cycle Rif. #ifith Duty Cycle [RifR % 'E 4 Create New.

(2) I Channel File Format % & & CSV.

(3) 7t Create New Abfiiy “3CAFXI” %4l &, %A sample duty cycle, WIf¥ 10-92
R

1RIFIE (@) | ﬁ Duty_cycle_result_files

& - | ByEw ,
SRS IR,

 —— — 3

ifE Ismple_duty_r.‘ycle. dey | | {377 (5) I

RTF2EIT): |SCK File (& dey)

K 10-92 AR BIE A I
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MotionView & MotionSolve

| WSEEEEE R
(4) By “ORAF” HM, PRAEBT I SR A SO
(5) Huthi Launch %41, i3 2l 0 #3008 PR 0 22 AR
(6) M PHIX Next #4411, 3t Create Duty Cycle #5345,
(7) i Add Event #%411, M FH3c i+ Time Series, 15 10-93 IR,
(8) e () SCAERT TR HE I +E 3g_01.csve
(9) Hiii Open #2411, BN .

(10) 7F Description #* i A\ 3gturnevent. —
(11) FEUH Add Event #4241, 4% Time Series., i |
(12) LEFH ) SO TR HEF % £ 1g 01.csve K 10-93  $&5E AR IEErsm

(13) His Open %41l
( 14) {t Description £~ i A\ 1gturnevent.
N sE R AR WK 10-94 FroR.

Infs Panel ] Select File ] Create Duty Cycle l Dizplay Duty Cyecle ]
Events
Add Event | Remove Event |
im 181 = g
[lgturnevent F: f&llrlﬂffonu'ﬂ‘_ xesv [FineSeries [ F
Kl 313
Cancal Back ¢ [ Create |

Kl 10-94 5 XA

(15) #ail; Create #4241, i} Durability Director XJiHHE, $E7nH AT A H IR S
P LB (Duty Cycle Synthesized)

(16) il OK 441, XFRHET /R4 Time Series £ A% .

(17) Hiiki Close %4, KM% M.

i, HyperGraph % 11 HVKf i 7s 3gturnevent 2k .

(18) Huili Apply $ZHIHEN N —THi# .

STEP
Sl X EARTEE

AP BN H AR AT A BRICEEAY, I 28 5 A A 5 HEAT SR AT Tl At ARUAE
BT A T8 R A B AT T 00 o

(1) 5] 10-95 Prosiiifi B SO fdl &, dEfeEhlE AR ctrlarm. fem,

(2) Hii Open #%4.
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i A1 5 4
FE Model Tool HYPERNESH I g
File format |0plistruct M
FE Nodel File Fane  [F:/chap10/Control_rn/fenodelfiles/ctrlarm. fon [ | Load Model I ,B%I
Hodel Units millime w|lsecond w||kilogra w
fmitine =] z)Jitograx] .
i 10-95 Setup FE Model [Hi#x
(3) Hiili Load Model #ZH AR, U1 10-96 FT7R.
b 3g_01.csv
— g2 cav
55 | |
o il 4 N |
[ L
- DISPLAYED EVENT : 3gturnevent
<
B LY S I L R '
5 .&%-_I"JHH-I-I-IEI-I!I!I%..
e v ARAR
i BNII:
02 04 K::is 08 12
K 10-96 Nl
(4) i Apply #8, SENF—THHR.
STEP
B (R LRSREGRTINSH
(1) WP 10-97 Fi7R, 1 FE MODEL A4 F 473 b i £ Ctrlarm.fem.
clilarm fem - \ seberis Glohdr eI E'ES
il |

10-97 Unit load creation T

(2) 7£ DEFINE LOADCOLS #~#.if5 Select Fatigue Subcases %41

(3D JGISg8 HR R 1 Sl s 2 i PR TR ) TOUE S, A TR GE, W
K 10-98 fiR.

(4) i OK %4

(5) iy Apply 4%4H, kA Test FE Setup [fifi.

(6) H.i; Run Analysis 424, AT 5478040 LA BRICHT

(7D Grhroc e a5k Ml f 2 1H o

(8) Huili Apply $ZHIHEN T —HAR .
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MotionView & MotionSolve

| IEEREEYED

'.smicl.mdsaepwo =@ = [
fartical (= 3
[praking I~
kil I |3 |
I R

K 10-98 ik ees

STEP
o <EXHHIES BT TR
R ARBEBAA TN ER, I H P TT R AT ANE AT o

(1) 7E Visualize Unit Load [H R 875 Load Result 32404k N\ BT 25707 T2 BT 45 5,
eIk, Mg R BN SE =ANE L, Wl 10-99 Fiow.

30 oteav
3002 cav
6000+ T

QUK T ([ fhLL Bkl i
_”Wﬂ““TJWWﬁ“W
|

DISPLAYED EVENT : 3gturnevent [J8 I ‘
|

|1|' il.!||llll'|l
|

Y Axis

0z o oe [ 12 0 3

Kl 10-99  BRAZHRAT TO0orH 45 4

(2) Huili Apply $ZHIHEN T —THAR .
(3) 4 10-100 ffi7n, fE Create Entity Subset [IARAfIA4LE 2K K vonMises, I Hf5
SEHLITTNMECN 100 B R R IE RN ) K 10 AN

Create Entity Subset

TEHEAT IR A TE ST o et T
. . . . es L tress
(4) il Apply FZHIHEN T —IHHR, iRl N — 0
AP 8 | 10
STEP [¥] 10-100 Create Entity Subset [HIHR

07 W &vrsi=gks

(1) %/J PSOLID 2, 7 MATERIAL PROPERTY #*t#i}; Material Database 1%4f,
HARME B, Wil 10-101 fros,
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i A5 47
(2) ¥4 Fatigue Limit (MPa) &4 190,
(3) ¥t Standard Error of log (N) &4 0.05,
(4) Hidi Save 1241l KM E HIFRAF R BCE .
(5) {E Machining Conditions £ #.if; Machining Conditions 42411, #8HFHEWLIN A &
W, K 10-102 iz,

ro Enter Material Data B = = &
Material Data I
—Define SN curve:
Material Name: |F¢rron§ Est Qr
r v
Yield Strength (MPa): | 0.0 I @ Enter Material Machining Conditions
Vltinate Tensile Strength (MFa): | 600.0 | Material Machining Data ]
‘ Stress Range Interception (MPa): | 2722.69 Define SN curve corrections:————
LR Lo TR Ll I 0. 133858 Layer of stress results in shell olu'IWDRS'l' vl
No. of cycles at transition point: | LEHOO8
Surface finish: IFDRG! vl
Second Fatigue Strength Exponent: | 0.0
Surface treatment: |S:HDTPEE]1 vl
Fatigue Limit (0Fa): I 190
Standard Error of LogD): I—OEH I Fatigue Strength Reduction Factor (Ki)l 2.0
‘I Save | Sawve J
— ———— a JJ
Kl 10-101 #EMEEE QD 10-102  FPERLIN AR B & H

(6) {t Surface finish £:1£$ FORGE (i),

(7) & Surface treatment £t SHOTPEEN (Wi#.).
(8) Hili Save #%4l, XPZE NIHRAFE BRI E .
(9) % T PSOLID 5, HH FiR#HE.

(10> #uif; Apply $Z41HEN N —THIHR

STEP

08 [RfEETats

AL BER BEAEIR 5 FAr 8aT LOLEEAT K. 3g 01 Al 1g_01 55 Subcase 1 JGHE, 3g 02
F11g_02 5 Subcase2 Ik,

(1) #:l; Synthesize 12411 .

(2) #E5#H iY Synthesize Fatigue Duty Cycle % 117 Hiidi Ctrlarm fem Fr%%, 4118 10-103
FioR

S [E=xlt=n ==
Maped Bt oo o

Wap_Lag Details ] ctrlon_fum ]

[ 10-103 3gturnevent [ .{}5CHE
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MotionView & MotionSolve

| R
(3) HHIAFFE Y T (Mapped Event) A4 3gturnevent.
(4) %}F SUBCASEL, fF Associated Channel %% 3g 01 csv.asc.
(5) %}F SUBCASE2, fF Associated Channel %% 3g 02 csv.asc.
(6) 1%+ lgturnevent {F AU T4, WK 10-104 s,

@ Synthesize Fatigue Duty Cycle ===~
Bapped Bvust || glurnevent -

Wap_Log Datails | ctrlars_fen ]

K 10-104  1gturnevent I ek

(7) X}F SUBCASEL, fF Associated Channel Hi%$#¢ 1g 01 csv.asc.
(8) X} SUBCASE2, fFf Associated Channel %% 1g 02 csv.asc.
(9) i OK $#%4H

(10) il Apply #2241, SENT TR

STEP
RERMBE, HTHALSTIRE

(1) AR BRI AL S S5, WilE 10-105 Frs.

Analysiz Type |Sll EI
Stress Combination ItthodIMM(PMN'C - Mean Stress Correction IGJDDIMN - Apply |
Prev
FEA Stress Unit MPA A Rainflow Type LOAD - _I
Hext I
Gate I 0.0 Certainty of Survival I 0.5
ECE

10-105  fif A AT B 50 S 3 1

(2) iy Apply 3403k N\ Test Fatigue Setup [fiki, 41 10-106 .

(3) i Run Analysis #%4l, AT AL 7o

Post Analysiz Teol HIPEEVIEY I 5
File format [rtimmet ] oy |

Fatigue File Name

Frev
I!'.'fch\plﬂfcontrnl_m_dnnnflnl!r _Solution/FAT_analysis_result_files/c ﬁ _ﬂ Export Deck Ran Analysis | Faxt |

|

10-106 Test Fatigue Setup [HIHR

(4) Kfpsiw)g, RHmAE .,
(5) 5 Apply $Z4ILEN T —THIHR
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i A% 53 47
STEP

Bl EEHRGER

AL B AT HASEA R AP AT g R A L ogh S oA — ik PRk, sk
PHE T 2 R, P HE TOARR. SR ) Hotdm s DL 5
(1) tn 10-107 fir7s, {F Visualize Life Plot M 27 Load Result $2411 .

Fost Analysis Tool HYPEEYIEY I g
File format IOplislruct ‘&I
i Frev
Model File Hame IF'r’chw|ﬂi'control_m_duwrlﬂtur_Solutionf?lf_\nalyxil_runlt_filulc_ﬂ Hext I
Result File Name Il’:}ch‘pw!control_u-_dmo.r‘l“tgr_Solu!,iom‘FlT_mtlysis_utull_filc;fc = | Load Result I Delete Result ] tet Result Trwl
N

10-107 Visualize Life Plot Jfij4ix

BERT, 53 B DUAN B 119 1 sl g i 46 3
(2) Hiidi Apply #2533k N\ Create Damage Plot [Hi#R, 1P 10-108 fT7R.

Create Entity Subset
Apply

eV

Result Type I]]u aze

Damage
I g Hext

Display Damage Flot I

e k.

i 10-108 Create Damage Plot [t

(3) H.ii Display Damage Plot {4, #f i Display Damage for Events % 1, &/ LI
TR BB R URIRIE b, anE] 10-109 fFrox.

r hl
@ Display Damage for Events E@g

Damage For Events
Damage_Fractions ] DutyCycle_Flots I Subcaze 3 l]Jn'n'bility_lu\u;lrjk‘l‘m_lgturnz 4| >|
3gtumevent
Tgtumevent
0K |

 10-109 Display Damage for Events % Il
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MotionView & MotionSolve

| IEEREEYED

(4) MWUPIREITTRAEH, I a5k B T 3gturnevent T4,
(5) ®#.i; DutyCycle Plots #n%%, BLIIH LRSI X Boniifnfs S, Wik 10-110

BT

Damage For Events

n-m_;rmtim] n-t:Cyd.e_rleu] Subcase 3 (Durability_Manager_FATSEQ_! gturnevent) ] Subcase 4 cwl K1)

Schedule File I!' 1/ chapl0f control_sre_demo/Master_Solution/Duty_cycle_result_files/sample_duty_cycle. ¢

t Hame Eﬂm‘. vent Name glurnevent
ubcase Nama Bubcase 4 (Durabil case Hame Eubcase 3 Durabil
iu Stress Elea idﬁm Fn Stress Elem iiﬁﬁ!

Panage Value [I.417E-05 [Damage Value 0. DODE+00

/] 10-110 DutyCycle Plots Hr4

(6) il OK #%4H.
(7) ®ifi Apply #%41, SEN T AN .

STEP

{E Generate Report item [ *idi Create Report 4241, MIPE LS Bk s 45 B i

11 EREiES
PowerPoint 314,
STEP

12 EaEspetess

if A 53 i P A7 45 RS04 5N TAEBRAR SO R .
BE TAEBSAR 50 Hr In 2 P i Define Project SCAF
J&, EFE Project Setup BEALIH B E IR, 41/ 10-111
FizR

(1) #1515 Set Preference #¢4, W& 10-112 fros.

E-@ Durability Simulation Process
@ Define Project
. & Project Setup
E-@ Create Iteration Template
E-@ Generate Duty Cycle
. B Specify Duty Cycle

10-111 2 #7 i) SRR

Froject & Solution Create Hew e E
[ teply |
Froject Hame Icontrnl arm_demo
_arm_ Prev

Project Description I]Jurn'bility Analysiz of the control arm

Solution Folder I!: /chapl0

ﬁ. Fet Prefwnm:ol

10-112  Project Setup [tk

il

(2) 7SR RS PP+ Set Preference #1155, TAFIKAEH WondE DATA MANAGEMENT
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it A5 4

PREFERENCE #%,

(3) W4 LR TAEM4%, 41T control arm demo (A3, 7F Master Solution ({432 F
Al LAE RN AT R AU ) 4 AT SCf3%: Duty cycle result files. FAT analysis_result files.
FE analysis Result files il POST analysis result files.

(4) #EX POST analysis_result files X432, W] LUE 3 L DR A7) PowerPoint S04

(5) KM

STEP

il REFFIXATAMES HES

(1) R ANE WAt RE R TR AT R 111 Close 4% 4L, S HATIR AL HTiiRE o

(2) AEFH IR BT 1) 5o G AR P Ll Yes 4% 4L

(3) FEFL S PRAF I BT IRE B P Bty Save 208 AZARAERE M A AH A5 R LA
PMI SR A7 2 AR H A2

(4) BERPREFH —ANBT e 1, B E ORI ST

(5) Hi Yes #28Hl, SCHIT ANE T 10T o

10.5 /&

N CAE HARBATE MM A AT, IR 450 LI R4 R EREA AN ik
KRR AR RGBS 1T BT ST TAESREEES . WS AR S s 4,
ZAR RGN I 2 AT B W A i AME AT T 00 i ) S RIS R A T i — SRR
SRUCT OB, InacA IR oCHA L it APEVHEE AN A 45 RS Ab B . HyperWorks TS0 1 A
By, X GERE T T RE . T8I 2 R R AR A EIAEE MotionView. 17 FRIGHT AL
HIRES HyperMesh. 1K R 455 124K i #% MotionSolve (ERILAN) . i A Mk 23 H7 SR i 2%
RADIOSS (E{ILAh) A 2535 kb BIEAEE HyperView & HyperGraph [FIJC4E4ERE,  TFR MM A
PE53 117 F Durability Director, SEZIL T 45 HIN AME M TR L. 1% SHEAE 3 FPordTim
B, EH TR G AEES RN A5 S 7 X ERid T 3 Fhordrinfs
MAE Tk, MG S s AR G, 26 AME T IR NI, BERE LR At &
T M T3 Bs AR
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B 3%

Mk A MotionSolve & %i AR

T A-1 FFEHRE (Math Functions)

PRI B s 2 R Th fe
ABS (X) IR[AIIE S x L E
ACOS (x) IR [EIFITE A x (1 AR LA
AINT (x) SREIFIER X W4/ 7 T EGEE, W AINT (-3.7) =-3, AINT (3.7) =3
ANINT (x) IRIAIZFRIE T X X E R 75 [ B, W ANINT<-3.7>=-4, ANINT<3.7>=4
ASIN (x) IR F AT X RS IE %A
ATAN () IR [EIFITEA x (1 ROEVIE
ATAN2 (xy) IRFIZRIE )y 1R IEIME
COS (x) IRIRIFIEF x FRTZE
COSH (x) JRAIFET x Xt R 5% AE
DIM (xy) IREIFITEAX x Fly (IEZEME, B DIM (x,y) =max (0, x-y)
EXP (x) JRMAIFIET X [FEEREL
LOG (x) B [EIFRIE S x 1 B AR XU
LOGI10 (x) JRAIFET x LA 10 SR # s
MOD (x,y) IRMIFER x Bk y JE A%
5 B
SIGN (x,y) SIGN (xy) =ABS (x) , y=0
SIGN (xy) =-ABS (x) , y<0
SIN (x) R [EIFRIES x [ IETZE
SINH (x) IR AR x X E 5% AR
SQRT (x) IR ARG IR X FE R
TAN (x) IR [EIFIEA x IEYIE
TANH (x) R [EIFRIE S x R E DI
IRAIFE x Ay U E R KRk
MAX (xy) MAX (Xy) =X, X=y
MAX (xy) =y, x>y
IRAIFE x Ay e R MR
MIN (x,y) MIN (Xy) =X, X<y
MIN (xy) =Yy, x>y
RA-2 BESTESZRH (Constants and Variables)
TIME JB ]2 (145 BL T i)
IR ES T 7 EEAY, N T IA A R EHEL E W
1 RoRissh %43 Hr (Kinematics)
2 R (Reserved)
3 KRWIUE AT (Initial conditions)
MODE 4 JRE 15 (Dynamics)
5 FoR 1% 0T (Statics)
6 FRUEFHEHT (Quasi-Statics)
7 FoR T (LinearAnalysis)
PI R[N R o {E
DTOR W AR IS TR AL, 5T /180
RTOD PR ARG Al F A MR AR L, 45T 180/ 1




MotionView & MotionSolve

| IEEREEYED

€9
BRI 3 RO oh fig
IF RREUE—/ AR AL, R IFHEARYE R 45 :
IF (EXPRI:EXPR2,EXPR3, R R 1<<0, MR [EFIAR, 2 HfE
EXPR4) R EEX 1=0, WIRERIER 3 MHE
IR RIEA 1>0, WRPIFRE 4 1E

£ A-3 [IFBFKE (Displacement Functions)

BRI 3 RO fig

RIPBFIC A AR AL 3 RIS SRR R R K Y X BT T i, FerPbRic s

DX 310 | R, RS RO, P, WA A R

BY (oK SRR AT bRa A TR LA R K 10 Y LR JoThaia s
- | W, RS RO, S, WA R

07 (LK SR AT RRIE A J TG REA R A K 10 Z T Se i

| NAHEE, JEWASE AN, FARIRE, AT 2R R

DM (1, IR [ARRE R T S HRIE R 3 ] R

PR | IR 3 10 X SR, Jebmical 3 N rrikTi, RS

AX D e, N A A

AY (LD SRIFTRRIC T | ARARCAT 3 10 Y BRBEREIAE, Hrbhric s J W lids, #Adk
’ e, M A R

Az (LD SEIThRaS | RUERaE 3 10 2 Herem e, Johhridm 3 Jyalie, EoAd

SE, WA 2R A b

JRMEIFRIE | ADEARIC AL I 1 X Bl R, Hohbsid A0 J ik, AR
AXU (1, SE, MMEM AR ER. L5 AX (0, O R HAET: WA mERT—RM, W
AX LTSRS BE, T AXU N 0 FRah T4

REBRICE T AR 3 1Y BRERIO AR, HoP bR 3 RIS, ARER
AYU (1,3 SE, WA RARbR R HE AY (1, 3) sREOCONTE T W R T, )
AY JESE SRR, 1T AYU W0 JFaRTHEE

SEIIRAE A | ARRAC A I 10 Z BIREEIATE, JoT e I B ds, A3k
AZU (LD & W ARAER. L5 AZ (1, ) REKAET: MR T, AZ
S EORERE AL, T AZU M 0 FFE 6

I 321 TEREUT, JRIIbRCA | AR 3 AR AR, Fobsid il J

YAW (D) TS, FoAdER, WA AR
PITCH (1.3 F 321 BRELGRE, ARIBIERIC A | ARAARIC A 3 BES AN, HoPRid A J
’ DRIR, FARAEE, W AR A bR R
ROLL (L. TR 321 BEFENT, IR[PIARIC AT | AIRARIC A 3 BIEE = ANER AR, o bRid e J
’ ORET, AR, W4 RAR R
PSI (1) J B8 313 BEREIUY, ARMEFRC A | AR AT J ISR — AN e M, Hopbrid et J
’ NATHES, AARTEE, WA AR AARR R
THETA (1.3 F 313 BREERE, ARIBIERIC S | ARNARIC A 3 BES —ANTREE AL, HoPARid A J
’ DRIR, FARAEE, W AR A bR R
PHI (1) TR 313 BEFENT, IR[PIARIC AT | AIXARIC T 3 BIEE = AN AR, o bRid e J

AR, FEARSRE, WA 2R AR R

R Al i s AL 1% 4% (Sensor_Proximity) BUME . id oIl s AL 28 05 5
comp FHUETEF 1~8, SHUH & SCarT:

LIRMEIFPRAS (1 R, 0 FARBEfD

pR AN

3R [EIEE 1 il i) X A by

4RI 1 POl S Y A bR

5RIFIEE 1 ol s i) Z Ak

6 IR MIETE 2 Hhfdlt £ X A AR

7RI 2 IO S Y A bR

8 IR EJE 2 il i) Z Aebs

PROXIMITY (id, comp)

INCANG (I,J, KD TR MTBRIC AR FERIC R D L S hRd A I FIERIC R K RELE 2 8] (1) H
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B 3%

R A-4 FEEZFE (Velocity Functions)

PR B 2 O T he
VX (LK L IRIARRIC A | S hRIc s I AN TAAR R L IRk B K i 2 AE AR R K (1) X 47 R (R 4)
P i, HrPbRid T L WARE, G 3 NSRRI, FiARRE, WA R R
VY (L1K L IR s | ShRie s I AR FARAR R L S R R AR R K1Y S5 1m0 (1) 43
T tg, HrPRRIC AT L RE, T3 NSRRI, PR, RS R R
VZ (L1K L SRIABRC A | Shric s I HIRFTARRR R L LI Rt 2= ARR R K 1 Z 37 Tl 4y
T o, ForPbRid T L WA, G 3 NSRRI, FEARYRE, WA )RR R
VM 1, SRATFRC s | ShRI0 AL 3 2 Ta) (R AT ) 2 3 1
WX (13K JR[AIARIC A | A FRIC AL AR R B AR AR R K 1) X 7 M o &, Hepgs
o i | R, RN SR, AR, WA )RR R
WY (13K IR[AIFRIC R T AIXARIE AT I A R R A AR R K Y #irmisr s, Hrbbs
> il | IR, JGPIANS RN TEDL, FoRYeE, WA RAAAR R
WZ (13K IRAIFRC A | AISARIE AT I I AT R 2/ AR R K ) Z il o, orbbs
> A | WIFERE, WSS TEI, FARTRE, WA R AR R
WM (I,d) SR[AIRIC S | Shiic A 3 22 1) AR A Tk
VR (1,3, K) FRIFIFRAC S | 5FR0 s I AEARFR &R K RIARH 3
£ A5 HNIEREFRE (Acceleration Functions)
PR BA% 2 O Th R

ACCX (I, J,K, L)

RPBRCA | EARICAT I MR TR R L BRI R O AEARRR AR KB X 7 10 )
oy, JLPbRICs IIRE, Ja 3 NSRRI, FORTEE, W2 RAs &

ACCY (1,J,K, L)

IRIEBFIC A T SRR AL I AR TARRR R L LRI R i AR R 2R K Y 7 Tl
S, Phridsi | WAUEE, Ja 3 MSRENEN, FORIRE, WA ARMARR

ACCZ (1,J3,K, L)

RIEFRIC AL | SR I AT TA8b5 R L IEGEBE A 22 e AR R K 1K) Z Bl Tl )53
i, e bRds IAEE, J5 3 NSRRI, FORIEE, WA 4R AR R

ACCM (I, SRIEBFRAC A | SHRAT A 3 22 18] R 2 g g
WDTX (1.3 K> IRFIBRAC A | R RRIC A 3 A E B A ZE e A bR 2R K X by ot 234, o
o brid g | HE, JEMANS R IRI, FAE, W 4Rk R
WDTY (1.3 K> IRMIFRIE S | A RRIE S I AR R B A E AR R K Y Sl g 4 e, b
e A | MARE, EWNASEN AR, ARIEE, W AR bR R
WDTZ (1.3.K) IRMIFRIC s | ARRRIC s I (IR R B AR AR R K [0 Z floT i ar , Horbse
T i | MAHRE, EWNASEN R, EREE, W AR R
WDTM (1, ) R ETRRAC L SRR A 3 ) (R X A
£ A-6 SR HTEE (Generic Force Functions)
PR R A% 2 RO oh R
FX (1.J.K) IR A RLERRC A | ERARIC S | R I Z A& AEAsbs & K I X 7o, 3t
> PR EANS RO ATRIN, ERIEE, W AR R
FY (1 3.K) IR[EEFAERRC S | ERARIT S | AT 2 & e AR 2R K 0 Y 7o, 3
> PR EANSEON AR, RIEE, W AR bR R
FZ (1.3.K) SRMEIWEFIEARC AL | _EARIE A0 L R0 3 Z 18I AR R K 1 Z Fr sy, M
o PR EANSEOATERI, ERIEE, W AR R
FM (1,9 JRIEIEFIERRE A | L fbsac s 1 RN Z | E
TX (11 K> IR FEFIAEARAC A | E AT S | R0 3 Z IR e A bR R K [ X 5 24,
o LS =S RN AR, FRIRE, W 4R bR R
Y (1K) SRMIEFIEARC AL | LRI A0 L R0 3 Z 8IS IAAE AR R K [ Y TR &,
o WP =ASEN T, HRIEE, WA R R
TZ (L1.K) SRIEWERERRC AL | ERRIC A0 L R I Z & AR R K K Z D7 sy,
> PR EANSEO ATRIN, FRIEE, WA AR R
™ (1,3 IRMIEFIAERRIE s | L fbsac s LR Z Il &
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| EEREEY

RA-7T ARE

# (Element-Specific Reaction Force Functions)

L

BEAM (id, jflag, comp, RM)

IR AR e E LR R B 4. id SRR R 0S5 jflag FoRaE i1
R (0 Fobric i 1, 1 Ropkrid s 1) 5 RM RRBH AR R, WiekiseE, e
A JRARREZR: comp [WEUE G 1~8, FEUE & R :

LRI

2 IR[BIE I1E 52 & RM (1 X il By i

3IRMEA NS %R RM [ X i B &

4 IRFIG HTESH R RM (1 X il 14

5 IR[EIG Sk

6 RGNS 2% 2 RM (1 X il (174 5

7R IHAES % R RM ) Xl L4 i

8 IR[HIE NHALSH R RM 1 X 3l EI¥ o =

BUSH (id, jflag, comp, RM)

R[S TR RIFER A E SR s, 7775 BEAM 24U

FIELD (id, jflag, comp, RM)

R [n13% 73 e ERIFERAE LSRR s, 7775 BEAM 24U

FRICTION (id, comp)

RIEEERE Sy o id ROREERE ) BotSn S comp FOBUESEM N 1~18, &% (M
B X

1~3 43 53R 0] R 3 AR TR BIARAT 25 3 B X Y Z =AMl 5 ) _E 4 4

4~6 53 WIR [ EEBE I AEAE AR BIFRC & I M XS Yo Z =AMl 7 1) B2

7~9 SRS R EAE A REIRRIT A I (X Yo Z =AMy ) Rl

10~12 53 5RR M) B R B ARFEIRRC A I B XS Yy Z =i R

13~15 53 BRI B2 AR LRI I (0 Xo Y Z =AM 5 ) B oy

16~ 18 43 BRI B A EAE LI AREIRRC A5 I (0 XL Y Z =AMl 5 1) B A4y

GFORCE (id, jflag, comp, RM)

(Al 3 ATFRAA IR 3 AT A S AR EE LRI 8O, T
5 BEAM 1Ll

NFORCE (id, jflag, comp, RM)

R [E—AN2 A E R e F S DR B, AT BEAM 24U

SFORCE (id, jflag, comp, RM)

R [ELRANME Ryt e R BB R K s, 1775 BEAM 24U

SPDP (id, jflag, comp, RM)

R [AFREE LR JE I EIFER A LB R K s, 177755 BEAM 24U

VFORCE (id, jflag, comp, RM)

(8l 3 AT A AEITER F LS DR DB, AEJ57AS BEAM 44U

VTORQ (id, jflag, comp, RM)

AR [B] 3 A5 LA D FEAE FIAERE LS DR I SR, AR 7 BEAM 261U

RA-8 RN

% (Element-Specific Reaction Force Functions)

BRI AR A 2

B e

JOINT (id,jflag, comp, RM)

R BIZ R R B . id FORAHREGg S jflag FORBHTERINIE (0 %
AARIEA T, 1 FIRARid s D s RM RRSHIANER, WARTEE, WM SRR
s comp [MIUEGHEA 1~8, SEEE X

LRI T

2 IR[EIE JI1ES7% & RM (1) Xl By

3IRMEIANAESH R RM (Y i B2

4IRBIGIIESH% R RM 1 Z 4 Eor &

5 IREIG SsE

6 IR[AIE IR/ S2% Z RM (1 X il (143 4

7IRBIE IS R RM WY 4l B 5=

8 IR[HIE NHAESH 2 RM (A Z 4l By &

JPRIM (id,jflag, comp, RM)

IR PIEEA L AR _L R S s, A U555 JOINT 4L

MOTION (id,jflag, comp, RM)

R [RIIE) A B, A7 %5 JOINT 24480

PTCV (id,jflag, comp, RM)

R (Al -2 R D BT, A TrAS JOINT 2640

CVCV (id,jflag, comp, RM)

[~ R LB BRI JOINT 2648

PTSF (id,jflag, comp, RM)

TR [A] iR RN BOHE, A A JOINT 244

CVSF (id,jflag, comp, RM)

AR [Pl R B0, TS JOINT 2440

SFSF (id,jflag, comp, RM)

AR AT b R D B, A TrAS JOINT 2640
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B 3%

(8

BRI BB H 2

M T RE

COUPLER (id,jflag, comp, RM)

R [ARE £3 _EREER SO, R R BLUE SO ZRE] 4 MRICRER 3 AN
& 6 AMbid R IIZFN R, UL jflag B TEHA 0~5. Horh, 0 #1120
S ANLREERIBRC S VAT I 2 A0 3 3RS AR BRI L R s 4
S 3 ARER S = AN ZRE]_ BRI LA ). RSP 2 8 5 JOINT K48,

CONTACT (id,jflag, comp, RM)

R [ EAR L A A R ey s, A7 5 JOINT 2648l

R A9 HIRETEEHRL (Data Elements)

BRI

VARVAL (id)

R FPRASAZ BT, id FRS R RS

ARYVAL (id, comp)

JRIAI s BTG E 43 1 (E, id RORK RIS, comp FIRI i

DIF (id) R [Efh 5y T REAS R BN, id BT T e
DIFI (id) RS T REASRIME, id FoRMOY TR

SENVAL (id)

R[PSS A IME, id Ronfl/asdm 5

PINVAL (id, comp)

WRPEASERUE SHIRE R, id 2R AR Ie S, comp FoRIM kg S

POUVAL (id, comp)

IRV AR U S h R R, id st R Ca S, comp 4r B

#£ A-10 #HEZRE (nterpolation Functions)

B OH O e

CUBSPL (x,z,id) 8% (x,0,id, n)

PRAEZ RS RBURE . x FoR IR IER— IS Ak, 2 FORSE A Ak (]
), PR AN id NPT S n AN R AT 0 1 Bk 2,
DPPFTRAGY . OO =YY, AN ASRACAEN, %S R

CURVE (alpha, iord, comp, id)

B FEARAGI BN 7 32 3. M, alpha ASZARE; iord JAAMEEL, RIHE 0L 1
B2, SRR R MG s comp IR XY B8R Z o)
id FIRHE A i 5

AKISPL (x,zid) 3% (x,0,id, n)

A Akima A HEIAE, {77755 CUBSPL 24480

LINSPL (x,z,id) 8% (x,0,id, n)

LML, fEJ77A S CUBSPL 24480

QUISPL (x,z,id) % (x,0,id,n)

TLURFE S R BURAE, {E] 775 CUBSPL 245l

R A-11 BREZE (General Functions)

PRSI X B D e
BISTOP(X, X, X;,K, €, Cpyy, d) RO (K RERE )
IMPACT(X, X, XK, €,Cp,,d) ML, A 2R A 4

CHEBY!(X, X;,Cy G- C50)

&[] Chebyshev £ WAESRE £ X ALHIME. JEr, x WgsrAz s,
B, C,Chen Gy NE IR

Xo ST B i

FORCOS(X, Xy @,Cy.Cys-vsCsg)

R[N L R Z AR E R x AR, Jerh, X ORISTAR R, X ST AL E
B, 0 RMBR, Cp.Che Gy AN ALK

FORSIN(X, Xy, ®,Cy,Cy,...,C50)

IR EUE I IERL AR m x AWM. Jorh, x ORMONTAREE,  Xo SO AR R
i, O RMBE, Cy,Cp,...,Cy LA REL

HAVSIN(X, Xo, ¥ ¢ » X %)

B[] HAVSIN pRHEARE s x ALK y fH. e, x RMSZAR R, (%, Yo) AHEAGTH,
(X, ¥) hZabql

POLY (X, X5Cp, G55 C30)

IR FIARE 2 B E R x A e, x O ar AR &,
Cy»Cys--5C3p /J%lﬁlfﬁ%%(

Xo AT AR R B

SHF(X, Xy, A, @,9,Y)

R e BERRE AT X ALROME. o, x RMOIAREE, X SEASL AR
ARIRME, @ R, ¢ RUGHIA, y 2R RECHESE, mEoE SOy
SHF =Asin (o(X — X,) — @)ty
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MotionView & MotionSolve

| IEEREEYED

(2
A 3 R BN IE —AMERRR AL, For, x ORASIARE, (X, Vo) YU R
STEP(X, Xy, Y o %> Y1) O yy) Bk, JUEAE 0~ X INZh Yo » 75 X INZII (B 2y, &
JERFFAAE

A 5 R BN IE —AMERR AL, Hodr, x BASTAREL, (X, Vo) HREHAR
(%, y)) LR
SWEEP(X, A, X, f,X;, fi,dx) Fayts AR M L FLASUA £ P33 96 1) 1 5% bR £
KE (id) RPNV ARSI RE, id 2P 5

STEP5(X, Xy, Y, % Y1)

T A-12 ZFMHIKEE (Flexible Body Constants)

FXFREQ IR TSR, F T e Ptk
FXMODE TR EIZRPEAR TS AL o B Bk =t

MR B EREESHEE

1. BERKREREEERBRAR
(1) WESHBEAGEEE LR, B E AR5 7 KB AR E SO
By JBATE SO RAE, AR E S B-1 Fios.

1 Error: Unknown symbol BLAHNK

Error resoluing reference MODEL.frc_@.origin.
2 Error: Unknown symbol BLANK

Error resolving reference MODEL.mot 8.jt.
3 Error: Unknown symbol BLANK

Error resolving reference MODEL.j_3.align_pt1.

B-1 W WMREER

SRS 0 R A R TV AR R A (5 T X R B TR RR R BN R TR, B 2R AT DA 78
SEHE. B, KT Error 1, FEURAR A A E CEAT AR, BEAN force [HINL, 41K B-2 fr
7N, FLLEF] Apply force at 4b 27l Unresolved. Hiili Point #2281, 7 &I X k£ 2 I

F i), MotionView i1 (5 B AL BRI WK B-1 iR,

x| vIA]
l:onneclw — Force: |Action only j| Action force on: - barl

Trans Properties
Properties: I Translational ﬂ|

Apply force at: - Unresalved

[T User-defined properties
[T Use explicit rr;rripels Local ref. frame: _|Gtobd Frame

% B-2 force TR
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%= B-1 MotionView $&iR{5 8 & SREI

B 3%

o E R [T TR RS
MODEL.m_0.origin B Frid mUE
Fric i (Marker) A —
MODEL.m_0.body Frid KON LA 7
MODEL.gra_0.body SEANIIRCIEES
MODEL.gra_0.origin I (Graphic) 15} B J5 st
MODEL.gra_0.align_ptl EIIE J5 1)
MODEL,j_0.origin ELLR G A
MODEL.j 0.b1 ) BRI LT 1
B (Joint) S —
MODEL.j_0.b2 BRI AT 14 2
MODEL,j_0.align_ptl B TT )
MODEL.mot_0.jt %% (Motion) i IRE I
MODEL.c 0.1 ] A EISRIEL 1
M4 (Coupler) =i= ———
MODEL.c_0.j2 G R RIRER 2
MODEL.gear 0.j1 A FERIDCIREL 1
MODEL.gear 0.j2 B VR RIDGIBEER 2
WA (Gear) © —
MODEL.gear_0.origin PRI A
MODEL.gear_0.align_ptl1 VRIS )
MODEL.aj 0.crv el o %

- el I,
MODEL.3j_0.b1 ( Advanced Toint) ® TIPS P RIS
MODEL.aj_0.origin TR AR
MODEL.frc_0.origin o 1 H R

#faf (Force) —'|
MODEL.frc_0.b1 Bt /E LA A
MODEL.bsh_0.origin A
MODEL.bsh_0.b1 ¥4 (Bushing) (] WERPILT 1
MODEL.bsh_0.b2 EIESS N IRLIEE
MODEL.fld_0.b1 PPN TIREEL!
MODEL.fld_0.b2 Y71 (Field) ) 77 KRB LA 4 2
MODEL.fld_0.origin W35

MODEL.sd 0.pl

MODEL.sd 0.p2

FRSERHJE FGH £ 1

FRHBEJE TPt R 2

MODEL.sd_0.b1 (;if:%iij) = S HEBELE B TR I LA s 1
MODEL.sd_0.b2 PRI B P C ORI LA A 2
MODEL.sd_0.len B ENEL TERS
MODEL.bm_0.originl Fevii i 1
MODEL.bm_0.origin2 P ¢ G 2
MODEL.bm_0.b1 (Beam) PRI 1
MODEL.bm_0.b2 BRI LA 44 2
MODEL.pbm_0.pt0 A P EZ P

(Polybeam) £ B 2

MODEL.pbm_0.pt1
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MotionView & MotionSolve

| IEEREEYED

¢:9)
R E B [T TR Bk I
MODEL.con_0.bl Hefud LA 1
$efil (Contact) ﬂ
MODEL.con_0.b2 Hefub LA 44 2

(2) iR AF IR SR, S HILnE B-3 Bt
ERROR: not well-formed (invalid token) at line 230

ERROR: Error encountered in processing xml input file!
FIB-3 s

AP 2HS i) S (R R 7 0 AR R AR B xml SCPRRHAEAT (LI B-4), R fiAT

I SCERF I E,  FEAE MotionView AR HEIE (LK B-5).

228 <Constraint Joint
229 id = "301003"

|230 type = "REVOLUTEA |
231 i marker id = "30102020"
232 j marker id = "30101040"
233 />
234 [ </Model>

B-4 xml SCPER AT

OOHAE 067 K BIFN ST FOO ~OPHSSN v & »RILBTE

o XA
L) Type: [\Wike tent 10 vcbren rent deck - et [<CunertSchver | i‘J FE& .
| eCanstraien_Joir ﬂ
P ey
[ = "REVOLUTE®
Umake d = E0002000° =
Ly of

B-5 AR EALE

(3) M RIEA G0 @R IA XIS, HIW Error Evaluating (1) n] @, 411% B-6 fi7r.
i P i i d s e W TN DIV

“ fﬁt% o l?(?%%%ﬁﬁ$ﬁ-{b£iiﬁ)\@i E@E\%@ I User-defined properties
HINET. H4h, MotionView i F {5 FR 24 e 7 it Expression:
%, WAL the modelb 0.cm.idstring % JLf  JEwesson =] Enor Evaluating

b 0 FLOAERIFRIC R, HIERIEIFTE Templex

K B-6 FrnRilNiRE R

TCEERE,  DRLHAE T I A AT A R B A i A

“{

YRS, e R R FTR: DX ({the_model.b_0.cm.idstring})

(4) SRRt RE, BN KRR BB B-7 FioR.

SEESRBARAIRE, SRIGAEREE IR, AR T LR T BRI Bk rik.

® Rl AT e . WEBRSHITHBRZE, BIOPKESHWN &G BT RUERU>
HREAR .

® RfFIEFEF, (i E A KARNBUN e /MBS K h_min, TR+ E. Bt
i, S h_min, A] g R AR ARSI T
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B 3%

ERROR: At time=3.543E+00 the integrator failed to proceed.

——————————— Possible C
{1) The integration has become unstable. Tighten (decrease) :i_ntegr_tol, h_max,

or both in Param Transient can help stabilize the integration. If the simmlation
contains distinctive phases, use multiple Simulate, each with its

lown proper integrator parameter setting, to selectively tighten the tolerance
during the period where instability is encountered.

(2) If the simulation was terminated because stepsize has diminished consistently
below h min, reduce h min in Param Transient to force integration to continue.

(3) Non-physical inertia properties, such as mass=100 Eg and Ixx=Tyy=Izz=1 Kg*mm"2,
or extremely small inertia on a part with an unconstrained degree of freedom.

Make sure the modeling data, in particular the part inertia and the gravity, are
specified in proper u.nitd consistent with the units given in Param Unit element.
(4) Beam, flexible body goea out of linear range, bushing has large rotation along
more than one axis, curve goes out of its interpolation range, higher-pair joint
lgoes out of the range of U or V, etc. Make sure fundamental modeling assumptions,
such as rigid contact assumption used in Force Contact, are not vioclated.

(5) Motion displacement defined using LINSPL, AKISPL in dynamic analysis, or as a
function of model states (DX, VX etc), as well as forces defined as a function of
lother forcea, can cause hard convergence and integrator failure. Avoid these
modeling practices wherever possible.

B-7 BN RS S

® (i IARYISEBR M S . (W] mass=100kg, Ixx=Tyy=lz=lkg mm’) BR7E [ ik
e T —AMERE AN RS MBI, R ERE A

1000 0 0
mass=lkg, Inertia=| 0 1000 0 |kg-mm’
0 0 1000

R n] DS A0 BTG DABIN RS L, KT 3 AR Al RS, kak, mrL
{ERWEA RIS R O (R4, AERZIIMA AT FH ] e )5 TCA PRI N AR B R A koK

© IR TR R B AR T LR MRV L AP PI AN E A LA B2 R
KR CORT10° Dy Mg TR {EL T LA il 2 R 2R st i v 7 iy i A5

® fiiJf] LINSPL. AKISPL pf¥{eiii i RA DX, VX 255 XA IR S DL K 22 HoAh %
Ao 72 ST ART 404 ] B BCHAC Sl I X B A o3 AR A

2. YREIRCIR

(1) AR B N R CL R LA

® GBI, NBEDHINS LN, HEH XN LR AT, KA S A LR
PR, IR TR AT AR By M R IR R R

® TR ORI ANAT 5 BN, DRI IR BT 12 IA SR A48 3ot Bl )L mT e
It HL B st AR R ) . BT ihZeadi e, ST CUBSPL 0%, i
AKIMA 53, PG ZE AR ih 2 —f — i SRR 2 .

©® PUMIEBRARI NAG 5 s fs DRI oSSR B I g A FH T R 08

® R IR B (W) U B AR AR T n s B — 3. i, B R S 2 dh T
AR, B AT BRI SN AR 00 SR P A2, SRS IH SRR )
A AR

©® U RAF IR LIRS, KA B AL B 4 R DA AE /e r % (tH PARAM_TRANSIENT
FES) o FAUHh, AR BEIKS), SRARES B A BRI T 4 RS AR iR % . X
T BT BB A SRR AR (1) JRi R
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MotionView & MotionSolve
SRR
® T RGN I NTHT, BSERHHATIZE S oM. IIAE B 2% 4 B vl LA E RGN %
FAACGR R IER . AW, A THATEE T, 7520 —Llm i 210
® LRBIh Z RN, KRR EEH 2 RARMTEOLN, SRR TR AT .
® AWM T MR IER . BRI T N, T RE B [ R A R E L R
T ALK T7 1] 6
o LiilE IS, FKIEXANNEE, MR RE, W 5*time .
® ifijd MotionView 2L ELIRE (BUIAGOLT, AR AR HEE, w i
H. Tools—Options—check model—Degrees of Freedom iy &84T 1% &) R XTHAIH H
t A TR AT o
(2) 1Ly ing @ Je AR PR T 1
HIMRRGEA G R, B R) () 2 R SR A BB AN B AR i R ) L, 3 A
MotionView FFEFE P2 B0 & WIS . EILSEAEE Y, b TR — AN MR R 293 R
o MIRFEMZ R MEFERE, ATEFHNANG IS T THEERSE R . /e MotionView
o, AN RIS T S AN EHEE, W R AN e m BRI P AR, SRR AR T
N AL RIASE IS RGEMAFI ARG B B SRS, S AG IR N2
WITRES AN OB U 2 R TR A OCI o
XFPTURRIN N RGAEHINTT R M AR, iR RGBT R e . 1E
XFELL T, MotionSolve HR#E F S LI I, Xk £ 1 RGEHATA LR B B R
B AITORIE R G v] LLIE E 2 . HIX M BB E B BT R T FA B A 20, i
FANLIRPFRE R, AR R RA LR IR E D 0, B RGErh AR Ly A AL v] e 25
HEAD BRI Sy 8y e BRI, n SR BRSO SEBR AT R s g, ATl AR
77 AL sk 2 5 )
O SIIEREL UK LIRUE RGEA AL LA B, n] DA £ D i AR ok
PELAH
® MM NG (k& 3245 HUREIAERZA .
® KEBGER I U AR AR . RIS TINE Z I E R, W BRIUAR B K
FpuRZI)
3. RES AT EITEMGRE PR LB S ZE
MotionView BEATH S NI, S #F CATIA. HyperMesh, JT. NASTRAN. RadiossBulk.
Parasolid. Pro/E. SolidWorks. STEP. UG A% 2 AL S () o & Rl 2 468 45 51 E 8 vk
B, X+ Abaqus. ACIS. Ansys. DXF. DXF. HyperMeshAscii. Ideas. IGES/IGS. LS-
Dyna. Madymo. Marc. Pamcrash2G. PDGS. Permas. RadiossBulk. VDAFS #% A SO
H ek A A RETHE ISR SRS .
WG P AR T NI A R AS Je — SRR s A5 R, Al DUR Ak Al e S B
® NI T LITEAY, S5 N HyperMesh J¥4H 6k szik, SRIG{#£47 4 HyperMesh [
HM #% 032, 4 A\ MotionView
® Xf TAPRICHIAY, BN R SR AR S HCRAR A 3N HyperMesh, SR H Tools—
Convert, FifAYFA Jy RadiossBulk #%: SCAFI-{RAFE A HyperMesh ) HM %23
4, T\ MotionView.
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B 3%

R NI, AT LAAE ] HyperMesh K38 FIX AL KA -8 ) B — N LR, iR S
ot Firh, TR — A MotionView W JE R — AMMIE . IXRE, BERT LAl 4545
Ak,  SCRT LAY /D [# s @ Ad . HyperMesh &5 MotionView  HH A5 78S 21 44 % W 5% & Ul
K B-8 Jf .

[ g, Assembly Hierarchy = . (%] Madel_** O
i Cad (3 B 5 [ Mie g
-} | Bodies [13)
@ Companent(12 Ground B 30101
g B8 arm_control_coupler 1T [l & GroundBody a
o B bucket 2 O @y arm_control_coupler 0102 O
'j H contol_bucket_coupler 3 [ Q _SL“ppmt 3003 @
ﬂ H Lower_Am = Q ||':nrl'|ls 30104 [
g B8 lowercontroll 5 O % Egldz : 331 g: =
g @8 lowercontrol2 6 O TR a8
-j H — W G contral_bucket_coupler 07 @
-j = ontioll 8 0 G Lower_Arm 30108 O
-j @ uppercontil2 I m G lowercontroll 30108
suppot 10 G lowercontrol2 0110 m
-j 2] o 1 H G upperarm o
-j e :l ids 13 = G uppercantroll 30112 O
E! @ Erjotfﬁ UE; = P G uppercontrol2 0113 g
&) | DataSets (2)
o ‘* Load Collector [4] £ Markers (1)
EH r*p Load Step (1) 1 e Drints (191
a) b)

< B-8  REALZH S G AR

a) HyperMesh £ 5% b) MotionView #5784 31 S 44

4. FEfE)EE R EHALETTE

AR T A P A 249 TR RT DA SE N B S b S R 2 A R S Is Bl IR A . AR, SRR i S s
B, ERARIOE R W I8 OR R S AR A, T3 SORAR R AR 532
SR AR TR IR B2 Pon. 3R B-3 FIH T HHIMEMAR RS HEH, &K B4 ST
MBI R N R RS

& B-2 JEMhEIRE R IER TR

m % i P TT R

NI E K H_MAX

Wik E N3

NSRS

r)a!c NERITE A H_MAX
T NE T R

BBy 502

PR3 Tl 2R

W R

R T BH JE R At i BH 8

il ABAM B33

TR AR 2B 73 I A SRR LR SV DA e S RS i
B A TR ) Lﬁéﬁhggfﬁﬂiﬁ& W AR T, FEAIkE )7 17 n[ 48] HyperMesh ] normals




MotionView & MotionSolve

| SRR

#B-3 ERAMHKERNSEE

L2 /-1 PZ A /-2
Brass 0.30 Iron 0.67
Bronze 0.52 Ivory 0.78
Copper 0.22 Lead 0.16
Cork 0.60 Maple 0.65
Elm 0.48 Rubber 0.75
Glass 0.96 Steel 0.90
*B-4 ERMBTEHEMFGTHEZERNSEE
MoK o1 MoH 2 TR O B
T R Rl TR TSl
Aluminum Aluminum 1.05~1.35 14 0.3
Aluminum Mild Steel 0.61 0.47
Brake Material Cast Iron 0.4
Brake Material Cast Iron (Wet) 0.2
Brass Cast Iron 03
Brick Wood 0.6
Bronze Cast Iron 0.22
Bronze Steel 0.16
Cadmium Cadmium 0.5 0.05
Cadmium Mild Steel 0.46
Cast Iron Cast Iron 1.1 0.15 0.07
Cast Iron Oak 0.49 0.075
Chromium Chromium 0.41 0.34
Copper Cast Iron 1.05 0.29
Copper Copper 1.0 0.08
Copper Mild Steel 0.53 0.36 0.18
Copper Steel 0.8
Copper Steel (304 stainless) 0.23 0.21
Copper-Lead Alloy Steel 0.22
Diamond Diamond 0.1 0.05~0.1
Diamond Metal 0.1~0.15 0.1
Glass Glass 09~1.0 0.4 0.1~0.6 | 0.09~0.12
Glass Metal 0.5~0.7 02~0.3
Glass Nickel 0.78 0.56
Graphite Graphite 0.1 0.1
Graphite Steel 0.1 0.1
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LA MR 2 T OB WO R R
R B R P TH B PR
Graphite (In vacuum) Graphite (In vacuum) 0.5~0.8
Hard Carbon Hard Carbon 0.16 0.12~0.14
Hard Carbon Steel 0.14 0.11~0.14
Iron Iron 1.0 0.15~0.2
Lead Cast Iron 0.43
Lead Steel 14
Leather Wood 0.3~0.4
Leather Metal (Clean) 0.6 0.2
Leather Metal (Wet) 0.4
Leather Oak (Parallel grain) 0.61 0.52
Magnesium Magnesium 0.6 0.08
Nickel Nickel 0.7~1.1 0.53 0.28 0.12
Nickel Mild Steel 0.64; 0.178
Nylon Nylon 0.15~0.25
Oak Oak (parallel grain) 0.62 0.48
Oak Oak (cross grain) 0.54 0.32 0.072
Platinum Platinum 1.2 0.25
Plexiglas Plexiglas 0.8 0.8
Plexiglas Steel 0.4~0.5 0.4~0.5
Polystyrene Polystyrene 0.5 0.5
Polystyrene Steel 0.3~0.35 0.3~0.35
Polythene Steel 0.2 0.2
Rubber Asphalt (Dry) 0.5~0.8
Rubber Asphalt (Wet) 0.25~0.75
Rubber Concrete (Dry) 0.6~0.85
Rubber Concrete (Wet) 0.45~0.75
Sapphire Sapphire 0.2 0.2
Silver Silver 14 0.55
Sintered Bronze Steel 0.13
Solids Rubber 1.0~4.0
Steel Aluminum Bros 0.45
Steel Brass 0.35 0.19
Steel (Mild) Brass 0.51 0.44
Steel (Mild) Cast Iron 0.23 0.183 0.133
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LA MR 2 T OB W PE B
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Steel Cast Iron 0.4 0.21
Steel Copper Lead Alloy 0.22 0.16 0.145
Steel (Hard) Graphite 0.21 0.09
Steel Graphite 0.1 0.1
Steel (Mild) Lead 0.95 0.95 0.5 0.3
Steel (Mild) Phos. Bros 0.34 0.173
Steel Phos Bros 0.35
Steel (Hard) Polythened 0.2 0.2
Steel (Hard) Polystyrene 0.3~0.35 0.3~0.35
Steel (Mild) Steel (Mild) 0.74 0.57 0.09~0.19
Steel (Mild) Steel (Mild) 0.62
Steel (Hard) Steel (Hard) 0.78 0.42 0.05~0.11 | 0.029~0.12
Steel Zinc (Plated on steel) 0.5 0.45 -
Teflon Steel 0.04 0.04 0.04
Teflon Teflon 0.04 0.04 0.04
Tin Cast Iron 0.32
Titanium Alloy Ti-6Al-4V (Grade 5) Aluminum Alloy 6061-T6 0.41 0.38
Titanium Alloy Ti-6Al-4V (Grade 5) Tita“i“’(néﬁlc‘l’g ST)i'éAl"W 0.36 0.30
Titanium Alloy Ti-6Al-4V (Grade 5) Bronze 0.36 0.27
Tungsten Carbide Tungsten Carbide 0.2~0.25 0.12
Tungsten Carbide Steel 0.4~0.6 0.08~0.2
Tungsten Carbide Copper 0.35
Tungsten Carbide Iron 0.8
Wood Wood (clean) 0.25~0.5
Wood Wood (Wet) 0.2
Wood Metals (Clean) 0.2~0.6
Wood Metals (Wet) 0.2
Wood Brick 0.6
Wood Concrete 0.62
Zinc Zinc 0.6 0.04
Zinc Cast Iron 0.85 0.21

5. (KRR KR IR X
KT RNEARE R — 224 23 3R 0
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(1) BIEEZEEARRS, $8 58 M S s AN E R, 5 WK IS vt S B e AR DG, i
79K AR R

(2) X TREARLREVEACUL, (BT (1) S5 A8 A% I o AN TR 220

(3) AT A 2 75 o E 2 A R T Al i S s A RS

(4) TEZARB )50 BTy, AT AT AR o DRI R 0 3 A5 FRUR m DA i SR A Ak
Ry, AHE G R R P AR AR, AR AR S b TARIRES, RO I AT
(1) E R DAY D AR A S

(5) MU/ ZEPEAR I RIAE, G S A I v] LS5 L&A F Fi e B 0/ AR R L FR e B
A5 BETBCRE AUA B A PLOTEL 856 BLAGE B IG I J57

(6) A FZIEARR, ZEHOR B B oAb LI BT 5 BT I R 48 5 1 B — 3
WiE B-9 .

D | [E] [G] [NU] [RHO] [A] [TREF] [GE]
MAT 1 12 1e+05 [0 300 se-06
[ST] [SC] [SS]
MASS FORCE LENGTH TIME
DT I UNITS 1 KG | N | mm | 5 |
a)
] | [E] [G] [ML] [RHO] [A] [TREF] [GE]
MAT 1 1]z 17e+08 [ o.300 [F 9e-09
[ST] [SC] [ss]
MASS FORCE LENGTH TIME
DT I UNITS 1 MGG | ™ | MM | s |

b)
B B-9 A Y
a) KG-N-MM-S  b) MMG-N-MM-S

6. SaleIRREIES X

MotionView $24t T RIZIR: S-2kml (PTCV) HZk-2kml (CVCV). PRLZRHS
B PP 2R A, X Eh R — ORI R ER I . SRR ER it gk, T
WML = Y @ AR A 50 AR RR A A5 SRS, X AR P T k. N TH
PLAe UL B-10) Rt B % 7 v AR A A

(D) $ LB G N HyperMesh, $REIRFEICABPR LA . fHH Geom—line edit
—compine 74, ECEE LIPTH ML A I —5 Mgk, Bl —4Eseik, & IFR %R sk
WK B-11 iR

O

¥ hd
{ i‘
——x x
FIB-10 g =4 KIB-11 (e
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(2) f#H] Geom—nodes—Extract on line 174>, {EFELIHIZE FEIEE 100 M55, &l B-12
Pise BOERIT R Z, UGtk th 2B i ah #2 )5 .

B-12  "WEeECER Lk

(3) #ili Export Solver deck 4% 4w, 55 CH28%A % OptiStruct. ik 4 Standard
format, JFFHRE SCATFIRAFERALRF HARTE AN cam.fem A

(4) AFH UG 2T IT LDARAA) cam.fem SCIHF, Wil B-13 Fion. K AL bR £ LA
HIHAT S I E] Excel 2 Ag, a1l B-14 Jios.

$$ GRID Data i -53. 9306| 25. 51545 0
zim 1 58.930625.515450.0 J 6. 64231 27, 98363 0
GRID 2 -56.642327.983630.0 S —54. 1914 30. 22807 0
GRID 3 -54.191430.228070.0 N 51, 56846 32, 27052 0
GRID 4 -51.564632.270520.0
GRID 5 _48.778634.105240.0 A —45. 7786 34. 10524 0
GRID 6 ~45.867735.722520.0 S —45. 8ATT| 35. 727252 0
GRID 7 -42.852437.128090.0 > 850437 12809 0
L —-68. 4858 8. 064145 0
GRID 94 —68.48586.0641450.0 SEN —67. 3485(11. 18818 0
GRID g5 -67.348511.188180.0 N 6. 0274 14. 28036 0
GRID 96 ~66.022414.280360.0
GRID 97 -64.530617.260450.0 N —-64. 5306[17. 26045 0
GRID 98 -62.852720.146020.0 —62. 8527/ 20. 14602 0
GRID 99 -60.973 22.926460.0
GRID 100 _58.930625.515450.0 —B0. 973 22. 32646 0
§§ N —55. 9306 25, 51545 0
$$ SPOINT Data
& B-13 cam.fem A4 ALK B-14 Excel 4% i ABKR

(5) BHAREN cam.csv 0.
(6) #IFF MotionView, Hiii Curve #%5 J€ .
(7) {£ Curve [ EE MEEAN 2D Cartesian, Hiii “ SO0 ﬁ’c%ﬂﬁ, T
cam.csv A4, F85E x Hll compent 4 Columnl, #55€ y %l compent 2y Column2.
(8) Hiili Show Curve %41, UGHNALFEERIE B-15 s,
e A FH B 5 v A DA S
® S ReMl B A, Gt FR e thZh Closed curve. WIS Mg AL P, i
MG IR 2, )RR e 2 I SO ) AR Y ] DA S0 8 H ith £ iy s i S
® i FH 2k th AN RO ARBR a8 SR R AR AT
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B-15 U iehe )i

® fifi/i] MotionView @I mimIN, 8 E SUEFIRIARICAL. X, dridm—Jrmi gt
LRI LATAR, 53— J7 T SCh 2 i 2

7. BEtIERBMEBRAE

(1) Jet s HI TGP JE A RIS T . SRR IO SR A s 4/ 7 SLD A LU B2
RN . 5356, ToRJEHei A sy BATI AL 7w LGB A b i 4 R
TN/ NEIBRE , AR BEAE 1%, IXFERIBH e AL A msR iR o

(2) ST HICRH JE ) bt iR A

(3) WEGAF AT if 2R ARESE AT, RO ANES: BT R T BRI R IR AUE
PRI, A dse KA LD A DA B AR 23 1l R B MR S 3 o

(4) FFEPICFRVFAE DA By BRI AR . AERAE R T— a2k b B AL
FEIT, D) bbb A 1 4 R R A R

8. i#1T HyperStudy fLiL 5 #iEt, R7FRY XML XHTTEEEFTH

fii 138 1 MotionView Applications | 43¢ 5147 JT () HyperStudy {RA7 AR, i S AR
[ #7701 I+ HyperStudy, #AJi5i%+% File—Open study iy Bl A] 41 JF CARAE1K) XML FE7

9. BX&1AER, MotionSolve A= BaifIE H3D. PLT LIK ABF 25530, a4 gk
IRIGIX LT

WA Bk IS, T mspost.exe T HIRMG k& e ff. BfEdfiun -

(1) 55 DOS &1, i ed fir &b N TAESCAF .

(2) BN LU fir 2 KA AR .

<installdirectory>\hwsolvers\bin\win64\mspost.exe A.xmlA.mrfA.h3d
KT MotionSolve %t S LA LK AR AT EEE 22 MotionSolve 7EZH5 1) :

User's Guide >MotionSolve> Running MotionSolve
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10. anfayliid) e EX S THE

(1) BESRGEIER TAE. BEEUIEAT, NI Al SRS R G LRIE S AN R AL 2 I
FIRAg v SRAF U0 FC 5 R

(2) FENE R BEEUTER, NARUE & SRAFAS S AL Ecs RS b, 5 W05 2o
AT 5 sk R . 0%, G MotionSolve AL (5 5/E R Sinmulink (K4
G Ch R S EE 1), WFRFZELRIER H MotionSolve 118 A f 2 R . 31712
S MrH, MotionSolve 2RA1 ] DSTIFF 13 (Index 3) BVESRMAFIAL, ZEEAATH IR 2
i, IV R A 4 R RS« AH R, DSTIFF SI2 BEg T i 2= 4], it
T A R 18R B

(3) REM i B WA O B RE W, AT 2 Bk i as e KR DK, 1K
BB, AT RAFRE /A E KRR A s an RAIASBRIUR SR Ak, W A] A B4R
fE s IR N B, A PRI 7o ool HLA B, W, ANIELL LSRR 2R A

(4) Fy N RAEE IR . RS Ui ELd FE, MotionSolve ¥ fid 45 #5184 vt Control
Plantlnput A1 Control PlantOutput [f] hold order Z ¥ fffi i #EAT 45 R AN 8 & N 46 11 .
hold_order AIMU{E 2y 0 1 F1 2, 3%, W NAEFM . HT AWHTHEH hold_order 1711
PErm g ARG, ARG 20 5 2 b 21, S s e (s ik SeIERm . H T4k
FhTEEL) hold_order W H 23X &5 FRG I S R GUAGE M A= — s 5mi, DR Ay A S0 7 ZEAR 4
SRARFRAF A (T SEPINME . T B +E 1 8 2 VRN AMEFER) hold_order I3 28 4t i i,
B, WA EARPRGZAEA 0 8% 1, LA m RGekaae .
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