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ABSTRACT

ABSTRACT

Cross wedge rolling technology is one kind highly effective, low
consumption new process, as a part of current advanced technique of
manufacture. With the development in past years, practice and experiment
technology of cross wedge rolling has been to a high level. Yet the
deforming mechanism of cross wedge rolling is quite complicated, with
multitudinous factors affecting, there are still questions in theory to need
discussing and researching further. Fortunately, technology of finite
element simulation can help to resolving these problems. However,
application of the technology used in simulating deformation of cross
wedge rolling is too short in this field. The axis components formed by
cross wedge rolling researched by traditional experimental methods. So
the finite element method and the analysis of the axis components in cross
wedge rolling means much to Cross wedge rolling.

First, rolling principles and theories of Cross wedge rolling are analyzed,
and conducted in-depth study. A number of key conclusions drawn :
Rolling metal flow law , the major flaws of Rolling, Pathogenesis of
center porosity and rolling end-concave heart and so on . Lay the
foundation for the quality of parts. And then mold design is carried out

under the principle of cross wedge rolling. Come to the general principles
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and methods of various process parameters. This approach carried out for
the cross wedge rolling devices designed. Finally, Based on the
above-mentioned work, achieved the Rolling forming process, Rolling
stress field and strain field, data simulation and emulation of mold design
and manufacture. Finite Element Modeling of cross wedge rolling are
proved Feasible and practical which are proposed before.

It is a new technology which is used to form axis components. The
numerical simulation of axis class components in cross wedge rolling
plastic forming need to modeling first, after induced into
ANSYS/LS-DYNA, we may define the unit type, the real constant, the
material model, and so on produce the roller and the work piece by the
duplication and migration .After meshing the model, it will produce a
finite element model, then definite the contact, definite the restraint,
definite the load, hypothesis solution parameter and solve at last. After
completing the solution, we can examines the result with the
LS-PREPOST procedure and observe rolling distortion process, the stress,
the dynamic change of strain field and the concave heart flaw and so on. It
can provide a useful tool for model design, quality checking and so on .
Keywords: the finite analysis; plastic making; Model design, numerical

simulation
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RAKREZEUTHEEALRE: 4<B<12° .

(2)  FxHF

BB R R EAE R, FERvHREELERR, N4
A Fy5E KL XA & SLAE B J) P, B AR iR B A

2P, < 1 rd’o
4

B P<-§%§% (3-2)

¥ o —4HEMERFRE S .

MEXPATUES: 5406 AREERILEERL SHEE, L4
REQNM, FERETHRHAa IR, o ABRBERMH. LETHKSEEL
BAH, BHENANER, WIBANREPIEE. SRIEY, BEA LB
K, BRERMBMES L, TR AEETEER =,

() Bkt
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R KA 10 X

BB, dTERARGTHNINEEENI A, SNALE, HLETF
HEHRERIIRE. KERMERAEA: Hiln, BREBREELRESFRA/N
B EEGS, BERMAEMS, BRGEET R, ENEBEMNOB~4ER
Rify. HERfEFER, HERMEENTK, BRERT RRR, OWARN M,
HEEERER RN, LR EIETRFLANNEREZTE, XEPAHF
Hr.

BR B BR MR LA DU R e R AR5, B AE R v AR R BT & B
MR R, DURMIHIERTRGES.

3.2 IZSHHMME

(—) WHEREEREy
W8 Ry R LA AT AR E LR EAR S5 AT AR e, B0

2 42 2
y=2"5 4o ‘zdl -1-|% (3-3)
S, d, d,

A d,—HMAEAER: 4 —HMAEER.
BB —RIETER Ry — BN T 7% BUE SR IEs,

RIENGEE BN FRE. MRMAMTRZEMEERK, WERERy KT

75%, —CKRER—HBEER ERRENLS, NBRBEALFNESZ/NT
5% WIRBEFEKRT 1550077 ENMFERT, BRAREHER (BRER

WA HEB LRI R v KT 75%,
MEARHBEEy, G LRRNERPMIRER S KA.
B, BB ERAFIRNEREEy h: w=50% 60% 7EIXMEHE KK

W4 ZE, "LLEBRBEKREREALE.
() HiFAa
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R —
BTE SRR y YA o REBEEARTFANREE. BEANIZRIT

SR —. BIUA o MELGFRIBERE R0 BAEE. URAMENSNERFE
EHEWM. —BERT, o AKX, RELMEE, BATEHE, EPORE
FEE. REBRESLR, BEMa KEEUTEEALRE

1 <a<3¥
W2y ARE, RERa MiZEBEAFANSE. —By 8K, 855

AR S EE, TARZRETORE, o NEFR/ME.
% 3-1 WA RS REAMRR

WHEWAEE v /% 80~70 70~60 60~50 <50
BRfBal() 18~24 22~33 26~32 >28
(=) BRAB

R%Ef pERFEAa—F, REBHEARTTRER. BEANIZRI
¥ RIA LIELAERIERE K. BAR R BB EFURABIENENER

AEENZW. —BFLT, pABK, EEFGBE BHEIHE, HLHE
NEHERM, BPO5HM0EFSE. REERELR, BREAKRSEUTERH
Pz
4<p<12

ATROEROKEE, EEARVNEAFREMS TR EERRE KK B
. WTHWHERy HREM FRIEMELBEER, —HRELE:

2 wOTORE, PLZERB/NG BE, BNAS AT 2 w35k, H%
HHER p1E, BUNES LR,

R3-2 WHNEEEREANRXA
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IR KFR 2078

WrEKAEE v % 80~70 70~60 60~50 50~40 <40

% B1() 4~8 5~9 7~12 5~9 <8

mEEH, X TERREZNME, UATE EFERREEFLHMBRNEIE
BEEW, LHB/NERNAY, BTRER, BHEE, EEFREANNZ
EEB/MIBE.

3.3 HHEEFIt

THAELEEE (W 3-1 Ffiz)

#30

B 3-1 BHEM TR
(1) EEAEHRTHE
1. AR
WEZHSMERTHIEEBRERY, BEARTHRZ¢=40m, BRMARTH
T4 BRERA EMIG I 2o, FRFEEDIREL, SN 4m MIRE.
2. BHKESHBHHE
(1) HEEER,

B ¢,=d,=40mm
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HEE WAL

(2) BEBKEIL

L0=K+2AL
S,

0

Z
=4 +2AL
24%2

4

332x100

s +2x2=72. 06m

I

(2) BRARBRIt
1 #&BER
REERRTETATERRTRUARK AL, B
dan = dnkD (3_4)
L, =Lk, (3-5)
RANEER:
d, = dk,=33%1. 01=33. 33mn

1, = Ik, =72. 06%1. 015=73. 14mm

2. REAMBXRERS
BAREXHBERTB{ESBERTHE. HMARTERSEER
8. BRARTARSERZFKERLAIGIN Imm 5Bk 5 H 5B
(3) HAFLBK

1 BB R (Wl 3-2 FizR)
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IR KR A8

d a
{- ’d!
(N1
AN
§121)1234
* Poiia j—
| !
By @
R TR ¢
T =0
[0

B 3-2 iR EE
2. ttEHWHK SRy, ¥iika. B

W e w=§§i=us%

WREFAREEEREATNREAMKRER, W
B=7";: a=30"
3. fLBLM R
wENH W B KER D, =608mm, HE R ELHE 442 R=304mm
1) BARKERE LA
L, =h cotacot B

=(£°2;dlKD +d)cotacot

40;33ﬂin+ncm3Wcm7°

=(
=63. 97mm

Ko AR E R, X6 =1mn



F-E SRR

4 = 360L, _a50%63. 97/2%3. 14%617=5. 94°
27R

2) BAREBEKESEOA

L, =0.57d,=0. 5%3. 14%33=51. 84mm

4, = S7.296-%—=57. 296+451. 84/617=4. 81°

1

3 REBRKERE LA

1
L= EL' cot
= 63. 9T*cot7°=260. 5mm

¢ = 57.296—;—3—=57. 296%260. 5/617=49. 1°

4) REREBERKERRLA
L, =0.57d, =0. 5+3. 14¥33=51. 84mn

é, =57.296%l“—=57. 296*51. 84/617=9.77°

4. LMkt E

r°3
Sy =(Z5~r+—L)—— (3-6)
0 3’,12 0

S, =(r,—n)cote, 3-D
S, S HETNEF L2

2
X =(S,+8,)-X, -2 y2 10 2

/Y3
1
n 37'12

Y=Xcotf
Z=rn+X tanx

5. RIEEMIFEHH
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WZR KRR AR5

T=27 R tan f=2%3. 14%617/2%tan 7" =237. 88mm

6. BEFLEARERE

W\

LU

& 3-3
3.4 NG

B TR ik J%, 7EM SOLID EDGE 3K{FE#dmt I T — Ml
M, BAEERARFEEENRERK LA —ERE, BEXELRREBRENE
ik, MEEHLGERAKR, HEHTEMTE. ERFRNERaEL, 2
RBENFZBRBIITTREMREROERIRR, L THKH SOLID EDGE 5 ANSYS
IR . EMRRT RSN RBE BRI BA R T HER R T K/
FNETRZ—, ENELBEKBMRTER T B i BE 154
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FE BHTHAHRITON
FNE PBEHTHREIRITSH
4.1 ANSYS10. 0/LS-DYNA ByE A iR

4.1.1 ANSYS 7t43

ANSYS - REESH . Witk. Hip. By, EamTF—HOXEERER
TS BER ERRMFRITHTRG AT Z—HRE ANSYS FFR, EhE
5ZHCAD 80, TR ML ZEMZT R, W Pro/Engineer, NASTRAN, Alogor,
I—DEAS, AutoCAD %%, RGP CAD TRZ—.

ANSYS R THKA4-ER—/NE R RTEHENEIERF, TRARK
R, Wk, BN, BB RRESEE. FiErNATFUT IR
ZHR KELL. EYEE. HR. 5. BFFM. ERNKR. MBERZ.
B g .

ANSYS BB AL TR R 0T

& SR
& G HES
+ SRS
& BHES
& BT
& HRELH T
& TS
< BT
¢ EHST

KU EER/E=ATS: GTAEER, St B G L B R,

R EAERBH T — MR LAEER MBS TR, A E
EHRTHE,;

ANSYS AT R BRI ERA RV AR LTHRBEMMERIS .
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(—) LHEH

ANSYS FEFFIREGt T PR EEHE: AT TS ERMA L. BT T#T
SRR, AP EX—MERMERAET, WK . BE, BAET, BFN
B3E HKHME., LAXEA. APAARSEAETEENELAMER, W
THMBEMERURZERR R EE. TREFETETERBEE LR
B, AFPYRERGREERAEGEEE, NN “BEEL” — LA,
ANS YS FRF R T BMA U RIEH, WWAM. M5, A3, 28, HENES.
FEOIER B oA RIRY, X4, . 4. ETHA/REE SEmOHLT RN EE
TEg. ANSYS PRt THeky. ZEM. JEHe. Bah. IERE Nk EaE
TTHIThEE. MEINEIShEEE AE RN, Y%, @il 5 ekt £ s R,
L E5HMESHETEE. BEEAER. ATRERIMNESKRY. B3 #
T k. BREE EEATEARER, B ABRREIE TR EAERE, B
RPEREXKER, RERKBHXNE. B, 4.

(Z) FkElS

ANSYS FRFFR 4t T FERE. BMEMXT CAD HAHAT & RIS BIThEE. B
R MR T iE: BRI RERIZ. Bl "M EENRSY. EHMNE
RIS AT — AN PR E MR — DN ZE M. BRI RIS AV PR LATRR
SRR RIS, RE EBRSEMLTREMPEIES, ERBERME.
ANSYS FEFPH) B HFRS R BT AE R 4R AN, AT ERAMAEERY, #%
T AP &5 BRI GR G AT H B0 & 5053 AR AN DL AC T R BIBRA . B 1&E
REPRE RIS REER T BFUREFMHHLBERLLE, AP B EF B34
BRITME, 7. HiTRENEERE, REEFEXMERD, BRI
H. EHRENERIRE, EERE KRTHF € XHESUEE P EXBRER
¥,

ST EERABE LB IETEREMT. FREMTREE LS
W) A HES . BEGMT. EFHMHT. EEMTURSYEZOEE S
B, AERE MR RMEEER, BHREE T RIS EES s

ERBERRTETELERUBASELER. BEER. REER. HTR
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EUNE YEPETAT IR LT

BER AR ER. BRREEWE R (TEIASGHNE) SEEFXER
R, BAktESRUER,. &R BRI,

4.1.2 LS-DYNA f+4B

LS-DYNA RittF FH/REZHEHEXZI N ANEF, RBENELHANES
MREEE, FIEERBEM G, g ERMENNTENE. BENER
BB FRE M b d a8, FRTUREER. RERRERERE. £18
RSB AT A BREN SRR SERMTERMIEL T 1 E M
CEA:H

1 J. 0. Hallquist EREFREREIDINA BFRFIFEANAR EXG B TEF
HARENERER, REMIEEREEF (BFEARBEREF) HEMR
#. 1988 4 J. 0. Hallquist €& LSTC A5, #H LS-DYNA BFRFI, HF 1997
% LS-DYNA2D, LS-DYNA3D. LS-TOPAZ2D. LS-TOPAZ3D ZREF&K— I HiEa,
FR A LS-DYNA. PC AR (¥ il J& AL 22 SR ETA /3 5] i) FEMB, %7 FF & 95 &b B % LS-POST.
LS-DYNA I BEHT AR A & 2001 4F 5 F#EH #7 960 AR o

LS-DYNA F2FF 960 R ThAEF 2 LA AELYE (KALB. KESHFIRNZE).
MEHEHEL (140 ZFPPE S AR ikl I 1 (50 £ F ). B L Lagrange
HiEhE, #KF ALE M Euler Hik; UBARMAE, FABAKMINEE: UL
Bt hE, FERSH. RIE-GUREIIEE: UEKUINTAE, HERH
N HThaE (ansh 14 B i TR A7 v BRI AR e R A AL S BB AR
RAMESSHEREHITERETRTEF.

H A LS-DYNA 727 G FFRERT, XTE BTSRRI R0 B o] LUR SF b g R UA b
8. X TFELERRETE, KA LS-DYN MERTEMTEAGT N THEMN
A

& OB KBRS .

¢ WUEESS B RENRERET RSN EEN L.
¢ AT UG =SSN R R, T LA LS B i A SRR HE R IR
%.
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Wi 2R K2R 4 iR X

> AFEMHHTEES, HEROTERMEL.
< WA B AT R BRI SR, R R A .

4.2 1RERELELHI AR

BBRALR —Frast. EF. REREMEATHRES LE. R, £
AT BIE T A AR -

4.2.1 J3%1 ANSYN/LS-DYNA

fE ANSYN Launcher H M (W B 3-1 Frx ), #% #F ANSYN
Mechanical /LS-DYNACLER) , SREHRE T/EH X ARIEME R, A E:\El kit
\cwr, FHHIATLIESL cwr, 37 Run #%8, BNa]i#E A ANSYS/LS-DYNA B A1 .

! € mine hos [Proflie ** Laat ANSYS Foury * PR

B 4-1 J33h ANSYS/LS-DYNA
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FIUE PRV RO -

4.2.2 SAEE

TR RTE SOLID EDGE H58rk, FdATiRAF1t.

£ SOLID EDGE k{28547 8, 1L+ PAROSOLID KEIICHF; 7E ANSYS
1 File>Import>PARA =+« 74, & cwr.x-t UM, Bdi 0K FANER. BT
KRB GEORE, ERBEHEDMITFHZ—, THK. EF Main Menuw
Preprocessor>Model ing>Operate>Scaled>Volumes ¥4, i%& Picked A11>0k, ZEXT
EHEFHIA 1000 FHBAES (K 4-2). ARmOMNBETEE, BIOIAEX
THESHREARI#ITSEORE, IO EVISITI ], ZEMEREL AR
NI HT. ¥%#F Main Menu> Preprocessor>Modeling>Delete> Volume Only

1 Main Menu)> Preprocessor>Modeling>Delete>Area and Below #4 5 {4 I B
TCHIMIER .

I4Y Scale Volumes

[VLSCALE] Scale Yolumes
A%, RY,RZ Scale Factors - Ilm | Imm | IICIZO I
- in the active coordinate system
KINC Keypoint incrament
NOELEM Items to be scaled m—;;;—;ﬁr—--_g
IMOVE Existing volumes will be Moved -
oK apply | carcel | velp |
B 4-2 BREK

4.2.3 EXBEITHEE. HEH. HEHER

RAE TAFEsk, L THEKHA SHELL163 52870, #L44WI5%A SOLID164 L4k
BT, FIRPETRE R —F MESH200 lUifE# s, EAHTRE, BESZMHX
H 8 HEEA R, TV TR .

(—) SwERA@m. AT EALKEMIyAE, LN Main Menu
>Preferences 4, ZEMKIERLAEXEHEPEH LS-DYNA Explicit, #f
OK #gik (A& 4-3 Fias).

31



L AR KB 22 i 3L
et —————————————— ——

TaY Preferences for GUIFiltering

[KEYW ][ [PMETH] Prefersnces for GUT Fitarng
Indendual disccings) ta shos in the GLIT
7 Strcturs
~ Thermal
I ANSYS Fhad
bt IF o nchacdal dscplines are selected they will 8l show,
Discone opbons
h-Method
peMethod Sruct.
* LSOV Eaplat
=3 Cancel Help

B 4-3 TIEETE T E AT IEHE

(=) EXH oHEM, EF Main Menud> Preprocessor>Element Type >Add/
Edit /Delete #r4, ZEMHXHEHE (B 4-4 FR) 4% Add---. . #5401, sk
RIFESHEHE . X FHERM B TREE Library of Element Type 14 5i%#
LS-DYNA Explicit, Thin Shell163 7y, Hiii Apply $%#I1BI B[ 55K Shell163
FHRTCHIE SN, IXHZIHERER D2 X HICHKE! (Defined Element Types) &
WL Lk R8T, FIFERTLASE X SOLIDI64 SE4A 8 TA0 MESH200 PYi4 ¥ 8t

TEREF B TTARILUG, T FHEXT MESH200 PUiATE S THITIRE . £ TTHRAY
SHEHES, & 552k & MESH200 DU 5578, SR /5 Hi it Options---$4&H1, 38 tH MESH200
VAR BTG TRTIEAE, e TR TSR FIEHE KI>QUAD 4-NODE, #X)s i
OK 4%41, SERXT MESH200 P TR R E, BJa ¥ Close $L4LIR ¥ 7T
E X KEIHEE (nf 4-5 FiR).

AT TIPS

| AT
[

TaY Uit ary of Flement Types
Oriy L5-D'YNAID Exphck Crasmics element bypes ae shown
Liwary of Element Types

K 4-4 BT AFHE
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HEUE BHERVARTI

§

1 T o S S——S
3 Opions for MESHZ00, Blement Type Ref. No. 3

% Elemert shape and # of nodes K1

[

g Add... Opglions..., |

i _Cowe_|

B 4-5 % MESH200 BLTTHETR

(2) & X TEESCRITH R R, S8 C ] fef & LA R AL
A RERA R EH. X THRE FTEEXHHEZEBENVNET. Bos, =
JE. #%&$F Main Menu> Preprocessor> Real Constants #4, 7F Real Constants
SEHE (A 4-6) P H#dh Add <+« $%4l, T Element Type for Real Contents
SHEHEPE P SHELL163 7R 7T il OK 54l REENEHSREEFMAL
WS, B OK #4l, X B E AT ERERE. 2HETIHETF. A
SE¥. RERHAG/6. 1. 1, Bl OK &4, BTSRRI B
X BBl LR OHERET [ Close FRHLE HiZAT1EHE.

1Y Element Tyne for 'slf-m..---

Elemant Type Referercs Mo, 1

Shear Factor SHRF

o, of integrationpts,  NIP

P
Thickness af node | T E:
ESEE
55
=5

Thickness at node 2 T2
Thickness at node 3 13

Thickness at node 4 T4

o« _J Carcel

Bl 4-6 LHHE UE
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R KHF R
e ———

# 4-1 HEN - ML

)
m
—_
(W)
w

4 5 6 7 8 9 10 | 11 | 12 | 13 | 14

%Y 0 1005]0.15| 0.2 (0.25{ 0.3 {0.35| 0.4 {0.45]| 0.5 (0.55( 0.6 |0.65| 0.7

W7 [30.0)52.1|57.3|61.2(64.2]|66.6|685)|7L.2|72.0|72.5(72.7(72.7(72.7|72.4

R 4-2 AT A0 A7 A EL AR R T B

WA 1 2 3 4 5 6 7 8 9 10 11 12 13 14

HE | 1.0 50 10 15 20 25 30 35 40 45 50 55 60 65

B+ ] 1.0 1.30 | 1.46{1.56|1.64 | 1.70 | 1.75 [ 1.81 | 1.84 | 1.87 | 1.91 | 1.94 { 1.97 | 1.99

() EXHRHERL, AFIF, HRRARENEESNRRMEXKMERE,
TR B AR, FREE L=FMEHER,

MORERY 1. EERANNE, BRFIER Z FaEshs e g adE, BHitR
R 2 5 mEEEh;

MRHERL 2. LR 2 RGBT EHERL,

MERER 3. TRERARE, BRE Z 7RSSR BEE, BERA
W Z a5,

AT EXERPEEE, DHEE XEEN—NEME GLREENNKR
AR 4-1) FIRASE XN S BB F s (HBENRRRLEK 4-2).

(1) EXHA. %+£F Utility MenudParametersdArray Parameters >
Define/Edit 4, ZE¥HIBUARIEAEF Bl Add -« 324, Mg — M
HBSHREHE, ERHL. X545 STRN. 148N, B&J5H 7 Apply FHHEHE
MR AR E X (I 4-7 FiR). FIRERTLAE AR A $UE STRN, MAZE R A
SN. RZA B FHA SS, BAIMELA 14,

BT RN SR T M BE AT & X ERASEHEE P HASIRT &S,
WEE i, LT3R BB XTI . 7R HEAE B BUE & XA AR
HE AT TR, ZATRARAINARIR, /5L FileXApply/Quit
T B E LA STRN PRER 2 X, FHFEFFHERE XA EIE (WE 4-8 Fir) - Rl
A LA E STRS. SN. SS ¥(4A.
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FIE WA RIT T

ST : .
STRS B 0 e
{Page Increment Full Page | ViewPlane ;. -
initial Constant

Seleded: NONE

™ AV
«<Kkp
L) 40

o l-,'-.'

|
|

lelolele

B 4-8 PARHAL STRN T HUHKIE X

(2)  EXMZ. €XEEPAFMNENMEES, REeE HNKHET
%% Main Menu>Preprocessor>LS-DYNA Options> Curve Options>Add Curve #ir
4, FEHHHE X HEHEEPME ID SN 1, ERAIRE. HLIRETH
FZF4y 5%+ STRN, STRS, $A/FHdd OK 4R H fhek g XAHEHE (] 4-9
BT )e

BN SEM&Z G, B0 LEN B Bty ERIE SO K iR ) IERtE, %
4, FEHHEAXHEEPEBEMES, REREILMEE . B 4-10 fra ke Xid
FIRY 17— 3% 1 2% o
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[EDCURYVE] Curve Defndions For LS-DYNA Exphict

Curve D Number l:]

Parameter name for abscissa vals

Parameter name For ardinate vals

[EDCURVE] Curve Definitions for LS-D'YNA Exphct
Curve 10 Number

Parameter name for abscissa vals

Barameter name for ordinate vals

B 4-9 & ek

Plot Explicic Dynamics Curve 1

Sl EHVEH cvRlcur.x T

B 4-10 BRMNA-RNAR ik

(3)  EXEEHEMEHER, & Main MenudPreprocessor>Material Props>
Material Models #¥4, #H Define Material Model Behavior TifEHE. 7E1%AT

IEHERIE AN AP R K AL, BIRIMEM R . RJGZETE AR 2 B HE AE o
SIAANSH, BIFESE L DENS 24 7. 82E-005. 3AM:KI& EX 4 2. 10E5. @
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FNE BHEERARTOHN

EL NUXU 24 0.3, HPRENIAZENE B difE, %G8 OK &4, BIarsea LA

n AR r T

—_——— - - -~ — .

TY Rigkd Propertics Tor Material Number 1
B Lsoma
s Rigicd Materal Properties for Material humber |

B2e-005
-1e5

Traruistionsl Constrant Parameter :;d_!pi Fist |

a? | = 2

“m o o Cead] e |
B 4-11 FELAMEHER E

(4)  EXTHEAMEEE,. dT TRANMESEOOME, Bk LUEEME

KR 58 AFHEREH B Edit>Copy e+ ZEHHHIXEEFRIEME THRFIRH &

#1, EEFMEXETRA 2, RERE K%, HTRT TRAMBEREK

‘opy Maternal Model

B 4-12 _ERCRAPRHER S X

(5) EXEHMMEER., EEMEBEEE XX EES K Material New
Model ==+ fr 4, ZEHHAAEL ID S € AT EEFMAMBAPE D5 3, HH§
i OK #2412 Ja AP EHE R SOHEREA W KIAEL BE i £ B tE R BB PE A1 KL
WA, e MR S EOEE P MA M RS, BIERHE Y 7. 85E-005,
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R K0 B2 it

SRPEARRE A 90000, JAFALLA 0.3, HIZEZ %S LCID(1) A LCID) 4rAlH4 1. 2.,
G OK Ll sE LRI R R e X (i 4-13 FTR). % X 56K
FRMEHER S, AT LA%E4E Material DExit fr4, # AR 2 XGHEHE.

AR BN it e ol BRI S Gt e A s g ~_

Material Models Definad Makerial Models Avaiable
‘) Maberial Modsl Number | =]
) Material Moded Number 2 gl Bariat
@ ﬁ Rate Depends] Standard Piecewise Linear Material Properties for Material Number 3
& Rate Sef
-] Ralgbq
ﬁ et DENS [7.B2e-005
@ EX _90])0
@ NUZEY p.3
Yieid Stress
Jui Domage Tangent Modubs |
9, Power Law Effect Mast Strn
stmRatePam(c) [
Strn Rate Parm (P)
= LCID (1) f
o
i i Ratel
| LCID (3
RateZ
LCID (4)
Rate3
S e

B 4-13 FEHRRI R X
4.2.4 BEBIAEERFRITER

(—) BIUTHEAFMRTHEE
(1) $REMKELE. AT Main MenudMeshingd>Mesh Tool #r4, ZEHHH
Mk T ASHERE R T B T H 5 R P i%E4F Areas FF 8 il Set #Hl, RIGHETR
PR EUKHEHE P 8y Pick ALL 44401, (R 2038 o T R o B AR AE . 78 % XHEIE
g, EEMELS VAT 24 1, $2H S TYPE J 1SHELL163. #t)5 ¥ OK 41N
HEERERE (WE 4-14 FR).
(2) MRS ERE TEMEESR, S Lines M Set &4, &
R R ATRAGBET ) Pick ALL 4240, SRS oo RHEHIXHERE, Ei%0HE
KERD SIZE EIA 3, BJ5f i OK #H sl RHshl S8 (Wl 4-15 FiR)
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FINE BHEFHA RO

[AATT] Assign Attrbutes to Picked Areas
4] * piek e ———
Foe R ——— —
* Single T e
SzeCo] © polygon REAL Real corstant set number |1 ~l
Global | © %992 N tvee Element type number 1 SHELL163 :_}
Areas - —_——
o ESYS Element coordnate sys [ =l
Lines =
Hinimum = § SECT Element section [None defined -
1 e
Ares No. =
|
oK Apply Cancel Hel
Layer * List of J ] .
Keypls " Min, Ma

I
oo i |

m Element Sizes on Picked Lines
Global se | | ® raq fLesize) Eiemert siees on pcked es
Areas Set ! & sir] SIZE  Element edge length

Lines Set W FORNDIV Mo, of element dvisons | |
( L
Copy |

(NDTV b wsed enby F SIZE is blank, or zero)

KYNDIV SIZE,NDIV can be changed W Yes

|
S Hinid SPAE Spacngratio [
Keypts Se |

ANGSIZ Divion arc (degrees)

L
Mesh: |'.7 R { use ANGSIZ onvy f number of divisions (NDTV) and
7 M slement edge length (SIZE) ars blank or zery)
Shepe: ¢ Tn @

Mesh d tesat [ Cancel 1
1l

B 4-15 PR
(3> XI5rMik. MR TH Mesh THRFIRHFIER Areas, £E50HI B E M
FERFIFE R 42 K5 Quad, Free, RV H i Mesh #%4l (W 4-16 Fim). &
JETER M TR IUHERE F #ds Pick ALL #2401, TR T FTERAKRERIS .
Ba i Close fRH1IR H Mg R 2 T AN EHE, Bl R M HRI5.
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B 4-16 oMk

(Z) A AR RTEE

T EFRERMXRRYE, TR PTEARGEBEH P OL. BMEERE
RERESBCRE K 1R, M-S BE A RT 4 R ARER T LI, Fi,
A o B H 1 R A B THEAT e B SR e

(1) JE#ETHA. BT ANSYS/ LS-DYNA AHBR4tIEH hes, HHBEE
TEFFAPRR T R Bk S Il e #s #4E . 14 Utility MenuWork Plane>Change
Active CS to>Global Cylindrical #v4, KFABAR R NAAIRA.

4T Main Menu>Preprocessor>Model ing>Copy>Nodes>Copy A4, 753 Hi
BHIF A XHEHER S Pick Al %4, RFEERNE, Mid FEiEES R
AR RRKE, AT AMETKERBE). a2 e mEHIxHEHE,
£ DY B EMEPRMASERE M FEAE 180, 7E INC R EHEHIA 20000, K {Ef54E
1R 1 2 (B T R TR 2 % B BB oK (U T ) — /MK R B OK 4% L5 A1 A g
HITHE (A 4-17 Fir).

TERR T BERENT mHRAE LR, B T ORBE e s AHRLI BT HE 4R AF « 44 Main
Menu>Preprocessor>Modeling>Copy>Elements>User Numbered #r4>, ZE3 4 A%
JER BN IEHEF B Pick ALL #%28, R REEL, 2 MZIHEERN T BRr8T
B KA BER S8 3T B TS RIS IEAE, 78 TINC, INC & BAE %A 20000,
ZEAR SRR EETA— N EH, XLy EEERE. BEHEE
OK #2152 P A TC RO BERE R AE (B 4-18 FTR).
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Count o
Maximum 00es
Minimus 1
Node No.

L of Iven

apply |
EK:I S 8|

Raset : Cancel ‘.
—_— e

[
Pack ALl Halp ]I
— e

FIE BPHERARTMT

® pick " Unpick
al * %ingle  Box
" Polygom  circle
[NGEN] Copy Nodes I
ITIME Total rumber of copes - E [
) _ Count a
2 Maximum = &71 ;‘;
DX Xoffset in active C5 ‘———[ g —
nimim "
DY  Y-ffset in active C5 Elem No. =
DZ Z-offset in active C5
‘_—I ¥ List of Itvems
P e ot | R
- |
I "
« | | ] | o]
e — s e —
1 I
Reser J Cancel |
Pick Allji Help |

B 4-17 BEHeRR BBV A

4‘19 ﬁfﬁ-\.)o

P 4-18 fefHLA LRI#IT
(2) BIHEREER . BIRIEDTEEE R/RBIRR TR, Akt
ME KU R ARG ER AT F/RIRR, BT Utility Menu>WorkPlane>Change
Active CS to>Global Cartesian #ip4 A 5ERALYR R A M IARIE
AT Main Menu>Preprocessor>Modeling>Copy>Nodes>Copy fig4r, #H & il
TWRAREAE, 7£Min, Max, Inc XAHEFHIA 20001, 30068, 1, #Af5Hd7 OK #%
Ho FAE/ERNE, EFENEEFERNTRRERAME, E+0FMH. i
SRR AEHEXHEE, DY REEPHA 657, HEM AP HAF
AR, 7E INC BEMEFHIA 40000, %R b 2R 8B KE /G EH— MR
P, XA EEERIERE, BRERT K AR ANBE3ITHE (WA
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T T I Tt R T

Copy nodes

® Pick " Unpick

@ gingle (" Box

[NGEN] Copy Nodes
ITIME Total number of copies -

© Polygon (" Cirele

- inchuding orignal
OX  Y-offset in active €5

Count = 0

Haximum = 20136

Mintmam = 1 DY Y-offset in active CS -
Node No. = I\—_]
Help

0Z Z-offset in active C5

7 List of Tcems

i INC  Hode number incrament
* Min, Max, Inc

RATIO Spacing ratio
{20001, 30068, 1|

[ oK I Apply ok | Apply | Concel |

Reser | Cancel |
|

Pick A:} Holp |

B 4-19 Bz R ERot s

R

e aar T e ———— T
Cow Elems User.Num 1LY Copy Elems User Num

& pick  Unpick [ENGEN] Copy Elements (User Numberad)
[INC  Element no. ncrement

‘& Zingle ~ Box

© Polygen  girele ITIME Nurber of copies -

= (inchuding original)
C e = 0 NINC  Node number increment

Maximum = 19436
. MINC Matenal no, increment

Minisus

Blem No. = TINC Elem type no. increment
 Lisc of Iteas RINC Real constant ro, inc.
* Min, Max, Inc SINC Section [0 no. incr
[z0001,23718,1 CINC  Elem coord 5y$ n. inc.

P —— DX {opt) X-offset in active
iy

] oY (opt) Y-offset in active
Fesec j Cancel i

0Z  (opt) Z-offset in active

Pick .M.J. Hﬂ.p

i Uﬂﬂﬂﬂﬂﬂﬂi I

oK l Apply Jl fm:d

bl 4-20 BARA £
SERL T BER W R BRAE LS, BT ORBUE SE LA () SR O e S R AE T - HE3E
Menu>Preprocessor>Model ing>Copy>Elements>User Numbered iy 4>, ¥ & &8
JLHRIHE, 7E Min, Max, Inc SCAHEFHA 20001, 29718, 1, SR/EH i OK #24H,
[ AR, BT EHEEP ErrBTRAME, E+oFMH. W SH BN
IR BIMIEME, 7 TINC, INC REMEFIHHA 40000, ZEHIW LSRR
KIEBHE—NEEFRE, 72 MINC EBEPMA 1, 558 OK LA TRETT
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KB B FIA RS B SERIE (I 4-20 FT7R).

(3) MR HER TN S, %+ Main Menu dPreprocessor >Modeling >
Delete >Elements #iy4>, ZE 3 i X TEHHE 4 () Min, Max, Inc SCAMEFHA 20001,
33181, 1, A/S8di OK HEHIMIFRIT i 4 7T,

%3¢ Main Menu>Preprocessor>Modeling>DeletedNodes #y4>, 7E#H fIXTi%
fEFHI Min, Max, Inc SUAETHIA 20001, 33424, 1, SR/S8d OK A MR
BEWNR.

(=) HHAERTERMEY

(D) B THEFEREFL G050, EHRTREZ, ATHERERERXS
THAE, ALUERE Utility MenudPoltdAreas 4>, XfEBRTE L4MMATIA
Ja LR AVETH R ITE

AT Utility MenudWorkPlane>Of fset WP by Increments fy4, ZEM I
B THEFEREHER Xs Yy Z Offsets SUAHEFHIA 0, 328.5, 0 (Fer Y {HE]
APERZ B RO —Y), R OKEE (W 4-21 FiR)

(2) g EmERTER . %8 Main Menu DPreprocessor dModeling >
Create>Areas>Circle>Solid Circle fr4, 7E#HAIXEHETH Radius LA
PRI R 20, FHEE Ok IAFEIA (WHE 4-22 TR,

HTEENBRERKBLBEANZLNEEA X, BT liEdi, E#F
Utility MenudSelect>Entities ir4, 7EH H) LAARHEME S LA RAER T Hr
FIRF % FE Areas, REHT OK %4, HEBRERXETNIZLHER, K5
BHHEENEFEPH K HHEBEEFHEME. EFHRIT Utility
Menu>Select>Everything Below)>Selected Areas #r4, FJUURINEEERK R
HEMT (WA 4-23 B,
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* Pick

1Y Soid Circular Area

" Unpick

Wp ¥ =

v =

Glohal ¥ =

Y =

zZ =

%.Y.Z Otfsets

032850 |

lvoal [aavil Help l

K 4-21 B3 THEFm

By Num/Pick =~
* From Full
Reselect
Also Select
Unselect
Sele All

Sele None Sele Bel

e —————————

Invert

OK Apply
Plot He_plnt
Cancel | Help

Bl 4-23 EFFALAFART
Xt [ # 4T 4+ %o AT Utility MenudWorkPlane>Offset WP by
Increments g4, 7E7 B TIEFREIHEHER XY, YZ, ZX Angles X AMEF
A 0,90,0, 78¢5 Ok 3&4 . 44T Main Menu DPreprocessor >Modeling > Operate
>Booleans>Divide>Area by WorkPlane #r4, i T/EE )4 SHEREF A Pick

(3)
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SEUNE BB RO

ALl #HLEFEE, R)E 8 K AL 8RE.

4T Utility MenudWorkPlane>Offset WP by Increment ¥4, 7EHHE
B TAEFEATEHER XY, YZ, ZX Angles CAHESFHIA 0, 0, 90, FEfiih Ok #
H (@ 4-24 BrR). AT Main Menu DPreprocessor >Modeling >Operate >
Booleans »Divide>Area by WorkPlane fr4, i TEE VIS FHEIEFH Pick
ALl P, ARG8T OK L EMAYI otk

M s ST ST
30 30
< Al g =
Degrees Degrees
XY, Y2, 2 Angles XY.YZ, ZX Angles
[0.90d [0.0.50
GlobalX= 0 Global®= 0
Y= 3285 Y= 3285
Z= 0 Z= 0
[~ Dynamic Mode [~ Dynamic Mode
ok | meew || | [0k ] e |
Reset | Cencel | Resst |  Cancel |
Help | Help !

Bl 4-24 Be¥ TfEFm

(4) HEEHMAEmEELE. 84T Main Menu> Preprocessor> Modelingd
Meshing >MeshTool 4>, #tH A& T AXHEHE, AR TR T FIR P EHEAreas
HHid Set 4, RFEEBERITEET L Pick ALL 241, MR HEE
Bt WEXEE. EEEES, EFEMES VAT 5 3, BT S TYPE A
MESH200. #/5 & OK #ZAB AR R ERIE (WHE 4-25 FiR).

(5) M RHEH. MR TAMEESD, #diLines 5 Set &4, R
JER R BUES ) Pick ALL #2401, MRt #H BT RTBHINHEHE, EiX0E
HE® NDIV i\ 20, BJm By OK HcHlM A R~ HI R B E (A 4-26 ).
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V¥ eea amroasen

[AATT] Assign Attrbutes to Picked Aceas

Haxisus = 31
Minimum = 1

Area No. =

K&yl % Lise of Icems

T Min, Max, Inc

i > Se [ {mar materis rumber ™ ————
™ Sman Sge REAL Rea constant set number M1 _'3
r TYPE Element type number —_—
Fine
* Pick r unpad 515 Element coordinate sys a "_"',
Size C =
Gl @ Single ( Box |3ECT Element section E"” f 1
© Polygon  gire
Arey] Loop
Line Count = 0

s ssn] [AATT] Assign Attriates bo Picked Arsas
Fire: B
— MAT Materlal ruioer s =]
Size Controly Pick -
sa | REAL Real constant set number T I A
Global A 1| & singre —
. T e
Areas see || 7 porygen o~ TVPE Blmenttype rumoer | 5 es0 B3
| © teor
Lings se | ESYS Blemert coordinate sys ] -l
]
Count —— - o
opy | SECT Flement section . =
—d | Maximus 94 & — hene cefned |
Layer Se || Minimam - L
o Line No. =
Keypts e |
= @ List of Ite
Mesh —]  Bin, Max, I
| Az
; e o Ay Careel rep |
Fres T Magped | ——— o T D
- T -
| ¥ F
Besez | Cancel ]
_ Meh | | miew al merp |

B 4-26 FARE T H
(6) XMk, ZEPKE T A Mesh FHLFIR S L Areas, FHIREMIE
FEARFN PR X1 53 KRS Quad, Mapped, #RJ5 5 Mesh ## (I 4-27 Bi7R) » &
JETEFE M EE BT IEHE A L Pick ALL #5240, BRSEAR T AR MK S . BE
i Close $&4ILIR t M AR R 7> THEXEHE, #EAFEE M HIR]2
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Mesh: IA‘W _:_]
Shape: © Ti @ Quad

.......

4-27 RIS FLAFRTEE N
(7) REHHEER. ERTHERNEZA, EXEST - SrENRE.
1%+ Main Menud>Preprocessor>ModelingOperate>Extrude>Elem Ext Opts 4>,
i B TTHE R ITN A HE - 7E ZXHERE I TYPE i) T 5251 R P 4% 2S0L1D164 7T,
FEMAT THFIRPEFE 3, 7E VALL PHIA 35, FFik ACLEAR %M. )5 B 7 0K
LA\ RERIE (WHE 4-28 Fi7m).

FiY Element Extrusion Options

[EXTOPT]  Element Ext Options

[TYPE] Element type rumber ["2 soupies ~]
MAT  Material rusmber T‘m
[MAT] Change defauk MAT 3 ~]
REAL Real constant sat number Defau P |
[REAL] Change Defauk REAL [_1"___'_'3
ESYS Element coordinate sys Default |
[ES¥5] Change Defauk ESYS P =]
Element sizing options for extrusion
m R
et EEea|
ACEAR; ot uia(a) Mie ot REeE___ ]
o« | concel | Heb |
B 4-28 BEHRIED

(8) ¥Hefr#. ¥+ Main Menu > Preprocessor > Modeling > Operate >
Extrude > Areas>Along Normal fr4, ZEEEBRXPEFERL P, AEHE
i Extrude Areas along Normal BUEF ) OK 541, Hrf<S#H Extrude Areas
along Normal #ABUE, 7Ei%XiEHEM DIST FHIA 36, FHHdr OK LA A HER B
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fE. FFE, AILURRSE ﬁiﬁﬁﬁ%ﬁﬂﬁﬁ%ﬁﬂﬁ%f’ﬁ (ﬁﬁ@él 29 Fﬁ/‘?)a

m Extrude Area alongNormal

[VOFFST] Extrude Area along Normal
NAREA Area to be extruded

DIST Length of extrusion 6

KINC Keypoint increment

=y

oK ' Apply Cancel . Help

Bl 4-29 #af PR A R EL AR
(9) & HIEFET B . X8 A . 2+ Main MenudPreprocessor>Numbering
Ctrls>Merge Items fr4, {EM HXTIEHEN] Label T4z ¥R P i%$E Nodes, FH i
Apply TZHILAG FF 15 /. FIFEKIRE I KB A Keypoints 1T Element, B/GH
7 Ok ZHLE HiZXHEHE (Wh 4-30 FioR).

m Merge Concident or Equhaiently Defined ems

[NUMMRG] Merge Coincident or Equivalently Defined Items
Label Type of tem to be merge

[Nodes !

D‘L‘

TOLER R of e
ange of coincidence
Keypoints
GTOLER Solid mode! tolerance Material props
Element types
ACTION Merge items or selact? Real constants

& Merge tems

" Selert wjo merge

SWITCH Retain lowestfhighest? [Lowest number =1

o« | Apoly ‘ Concel i Hielp

4-30 &3FEx
(10) GIBFL AR A4, AT Utility MenudSelect>Entitls #r4,
B LRI R KR T R R P i%4F Areas, By Unm/Pick, FHHidf OK #&4l. R)E
e TR B n XOEFR AL AR DU AR, B B o D F XA AE R A OK $ 8 hiA
EFE (nE 4-31 P,

SRIGINAT Utility MenudSelectDEntitls #r4, 73 H AL Ak B XHEHE F
WK IR E A Node., Attached to. Areas. all. Reselect, HJ5#H OK $4HaiA
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RIN#E IR

(08 4-32 a fi7s).

ATREYHARTIEEERS, aTLLEE Utility MenudPlot>Nodes #74r, A
EERRIEFER A (wkE 4-32 b FiR).

‘Areas 4

i o iy Single Box
By Num{Pick Polygon ircle
- e Loop
* From Full ) T
N Comt = 4
Reselect
Maxizum = 43
Also Select Minimum 1
" Unselect ! E A | Area No 41
Sele Al In ETie p . S -.'. s g | — — —

Stlc Nong] Sele

Pick ALl Help

B 4-31 EFFLAFEEE

B EAT Utility Menud>Select>Comp/Assembly>Create Component #§4>, 7
58 H BRI A XEHES B Cname SCARMEF HIA worksurf, 7E Entity FHz5l&
% Nodes. BJa i OK #24, SERLY SAMFAEIE, Wk 4-33 B,

TaY Soloct Ent) flerm

Files Ec[SRN MR coPicvr.x t

a) b)
Bl 4-32 EFRELARETE Y SR
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Ea @il pRmY SAGUE, BUUEE Utility Menu >Select >

Everything fir &1k 5 3/ MEEY 1) 258 RN RIEH.

[CM] Create Component

Cname  Component name !mrksul ]

Entity Component is made of IE_ _:

I _ | Conce _ |
B 4-33 G2 EL A ET S

4.2.5 TENMEM

Main Menu>Preprocessor>LS-DYNA Option>Parts Option, £F 3 Hi fXTiEHES
i%FE Create All Parts T, RIGH & OK L4128 Parts. #%F Main Menu) LS
—DYNA Option>Contact>Define Contact fir 4, # 4 Contact Parameter
Definitions XFiE#E, # Contact Type F|XKMEF ik#E Surface to Surf F
Automatic (ASTS), Bl BZ)#EMkKA!, 7 Static Friction Coefficient
Dynamic Friction Coefficient LAHEH4rHIHA 0.45. 0.3, BJgHdi 0K %
HahiA, LBf&3Hd Contact Options XiEHE. ZE XX IEHESH Contact
Component or Part no F#r%|RFZEHE WORKSURF, HIAL{fF:M, 7E Target
Component or Part no FTHFIRPESE 1, AITFHRE, BEHdE OK L4, A%
AR 2 (8l EefbsE X (B 4-34 FToR).

IR AT LA AL 5 LA A 2 a] () #2fd, LB Target Component or Part no.
EFE2, Bl EAR, HASEHERE.
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RNE PHRVARTH T

— . i

l'-;‘ fa:fl’:! r“u wreter Delinfons

[EDCGEN] L5-07NA Explet Cortact Parameter Defirsions

| Exporental Cacay Confficent

Vistousg Frichon Coefficient

WVisconrs Damping CoefFiciant

Brth teme foe coneact

Drauth tine for contact

BOMID]  Contact box

BOXIDZ  Target box

B 4-34 & L fd

4.2.6 EMAR

(—) AR# HE4H), %+ Main Menu > Preprocessor > LS-DYNA Option
>Constraints>Apply> On Lines f74, #EERBFRXEERH RSO, R
JG %k Apply U, ROT on Lines #RHXHER iy OK #4l, 7E5% Hif Apply U, ROT on
Lines X}i&HEF M Lab2 F|FKEH UX, 7€ Apply as FHFIRF#E# Constant
value, 7E VALUE XFHEFMA 0, /5 Hir Apply HHIBHIN (NE 4-35 Bi7).

[RIFERT LAAI3R UY ROTX. ROTY J7EIA9E3), &5 B OK #4Hl8 H Apply U,
ROT on Lines X}i54E.

a RApply l.IRu_ron Lnes
[oL] Apply Displacemancs (L,ROT) on Lines
Lab2 [OFsto be constramed

4-35 LUHELFHFIFH
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P 4-36 LR LA XTRRE
(=) AR FRE. EHE Main Menu > Preprocessor > LS—DYNA Option
> Constraints > Apply > On Areas 4, 7B ERXEEFRELHIZTFRE,
$RJ5 it Apply U, ROT on Areas FERXHEMESR M) OK $4l, 73 Apply U,
ROT on Areas XEHEF () Lab2 FIRFik#¥ UZ, 7 Apply as FHIFIR+EH
Constant value, 7F VALUE SCAHEFHIA 0, SR/ # 5 Apply #4818 (0 4-36
F7R) o IR 7R SE BZIR ROTX ROTY J7 [0 (125, B st OK I HI L R AHEHE.

4.2.7 FEXHS

(—) EXEHEAMEAH. & #HFdar 4 Utility MenudParametersdArray
Parameters>Define/Edit fir<, 7E# i AV B A X EHEH ki Add «» 4441,
HH I — AN FRASEEE, ERAL. EHP SR CTIVE, 2,
B Ja B Apply L AR B RO E 3G BT 7R 8T kX B i
BUEHATE X, EHASEERENHASIRPER, BEHRGRH, b
I3 A BUE XTSI 7B B ER B E & KRN EE, , &
JRi&FE File>Apply/Quit fir &1 E ¥4 CTIME B K& X, B A LEE
X VEHE o [RIFE 77 56 BN RBOZ $ 48 ) & SC o FLR R] - B $i M WK 4-3.

% 3-3 B -Ar R B

No CTIME RBOZ

1 0 1. 57

2 1. 34 1.57
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(=) M n 8, fHF . ¥ #FE Main MenudPreprocessor>LS-DYNA
Option>Loading Option>Specify Loads #ir4, 3t Specify Loads for
LS-DYNA Explicit XHi&#E, 7F Load Options THIFIFF%E+E Add Loads,
7F Load Labels 7)&+¥#F RB0Z, 7F Component name or PART number F
P5IFRF%#E 1, 7 Parameter name for time values FHFIR+F %E:E
CTIME, 7E Parameter name for date values ¥R+ %L+ RBOZ, &
Ja#d OK SEREFT MMM ERIE (WE 4-37). RIEMHTETR ERAR
FrHIE X o

raY Specity Londs for | S OYNA Explicn o
[EDLOAD] Loading Options For LS-DYNA Explicik =
Load Cptions

Load Labels

Coordinate system/Surfece Key
Component name or PART number:
Parameter name for time values:
Parameter namea for data valuss:

Analysis type for load curves:

To use an sxisting load curve:
Load curve ID

Scale Factor for load curve

BTIME Birth tme-Activate impose

oocJ AppryJ c

B 4-37 M iEiE

4.2.8 EXERMREHL

AT RS MES), EvHEX ETERAMNRRES O,

(—) XA, % Utility MenudArray ParametersdDefine/Edit
4, ZEH K Array Parameters XSS, B Add---1&4, 3 Add New Array
Parameters X i&HE, #£ Parameter name LAHES ) A\ LCVECT, 7E Parameters type
— %k Array, 7F No. of rows, cols, planes XAEFKKMA 3. 1. 1,
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e ———————————————————————————————

BJeih Apply #EHLHIA LCVECT AR E . WA EL#H Array Parameters
XHEHE, EiXXHEHESP Parameter name SUAHES#iA UCVECT, ZE7E Parameters
type —#4Hi%3E Array, 7 No. of rows, cols, planes XAMEFKIKEINA 3s
1. 1, BJafd OK #&HLAHIA UCVECT HARIE X,

MRJGiEH Array Parameters XtiFHES Currently Defined Array Parameters
5| & f) LCVECT J5i3F 8k Edit $%4ll, M Array Parameter LCVECT SHEAE, 7E
XEEFHEA LCVECT fM¥E, HERLAR 44 REEFZNIFEPH
Fie/Apply/Quit fir4, Bl €Ak LCVECT %4 FIMRE . SR ALy E 7T LAl LCVECT
HUEWE, HENEK 44, BJ5%$ Close %4, X Array Parameters Xfif#HE .

R 4-4 L TRARETOMIRE

No LCVECT UCVECT
1 0 0
2 0 657
3 0 0

(Z)  #%EF#F Main MenudPreprocessor>LS-DYNA Options>Define Inertia fy
4, E# WK Part inertia Define SF{EHEH] PART number TR EFEE 1,
fE T SCAAEFHA 50. 7E INRT Vect inertia vector BIEFIRFIEHE Define
I, AR5 8T OK %4, I3 1 H M Part inertia Define X}iEHE. 7F Define
Inertia Vector SUAMEFHIA LI, 7 Ixx, Ixy, Ixz CRAEFRHA S HIHA 100,
0~ 0, 7& lLyy, Iyz, Izz XAEFHALFIMA 100, 0. 100, FikH Define
Coordinate Vector f Select ¥, MR/5Hdr OK 4, #AH Part Inertia
Definition X1EHE. 7E Select Coordinate Vector HiEF|R+ i+ LCVECT, &
JE B OK #H A (WA 4-38 Fim).

PAEE X T THEAMES L. FEMTE, TJUER EELEPOHE
X, BCAYFENTE PART number THFIRFEHE 2, 7F Define Inertia Vector X
AMERHA UL, 7E Select Coordinate Vector FHr¥|&RpiE# UCVECT, KB
YR
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TEDPAAT] Dafire Jnervs for Pavt icet. )

Psiationsl Mass E Doafire e viir Ej
e, By, by s B E
e =

pet Inertia Vector Twfre Coandfae Yot

B 4-38 AR RS L

4.2.9 RBIZH5KMR

(=) WwWESWE. 4T Main MenudSolution>Time Controls> Solution
Time #r4, 7ZE#HAHY Solution for LS-DYNA Explicit XEHER TIME SCAAEF
WA 1.33, ARf5Hd OK ZHmIA (A 4-39 Fim).

F.! Specily Loads [or [ S-IYNA Exphicil

[EDLOAD] Loading Options For LS-DVNA Bxplck -
oot Cpts T —]

Lowd Labeis -

Coordnate systemutace Ky

Comporent rume or FART ramber: [ ] -

Prar ammstior fames For tiee vabues: ,_-r"_—':j

Parameter tues For daty valuss: __":-‘l

Analyss type for bad curves:

TiY Specity Output File Types for | S.07YHA Sohver

Touse an sty bed curve:

m— =
L )
Vi e 0|
o | s | e | e | o | e | e | e |

& 4-39 HE KR (E Bl 4-40 WE SR ICHHHAE
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(D) ®ELERXHFHHERE AT Main MenudSolution>Output Controls>
Output File Type #ir4, ¥4 Specify Output File Types for LS-DYNA Solver
REHE, WEHH SRS LS-DYNA, RJG M OK #&4AHiN (W 4-40 Fr
7)o

(Z) BEBEERXMHWE S H. &HF Main MenudSolution>Output
Controls>File Output Freg>Number of Steps #r4>, i Specify File Output
Frequency XH&EHE, fy A —#E ] 45 R3O 22500 100, B (6] Joe 34 i 20 %
4100, EEFHFRESEA 1, BEHE K AN (nE 4-41 Fis).

(J9) HeER¥EH, %EHE Main MenuwSolutiondAnalysis Options>Energy
Options fiy4, ¥ Energy Options X1i&HHE, #4J& Stonewall Energy. Hourglass
Energy #1Sliding Interface.Rayliegh Energy ¥R, 387 OK HAl#hA (fn
K 4-42 B7R).

"m A |“_! lillfl'l. Ehir it L b e e e i i S B TR e G e st M e e e e

[EDRST] Specify Results File Cutput Interval:
Number of Cutput Steps

[EDHTIME] Specy Time-Hestory Output Interval:

s

[EDOUMP] Specify Restart Dump Output Interval:
Number of Cutput Steps

B 4-41 BEERAHH KR
() H+EANHFRPEH . %&FHF Main MenudSolutiondAnalysis
Options>Restart Options #¥4-, #H{ Restart Options for LS-DYNAExplicit
XTiEHE, 7E words of memory requested JLAHEH %A 100000000, FEA OK 3%
HIHA (il 4-43 FrR).
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[EDENERGY] Energy Options
Stonewal Enengy L R
Hourglass Energy & on
Shdng Interfacs & on Fi¥ Restart Options for LS (YA Exphc
Faylech Energy ¥ om [EDSTART] Riastart Options For LS-DYNA Explick
Rastart Ogtion Mo Aty =]
Werls of memory requested
Siary il scale Factor E:I
—— e
x| coca_| L ac] el eew] ]
4-42 BERESHIRHEIE B 4-43 WHEA/DRIEE

N) YEEHl, #%# Main MenudSolution>Analysis Options) Hourglass
CtrlsdLocal #4>, #HHY Define Hourglass Material Properties Xi&#E, 7E
VAL1 SCAAERHA 4, 78 VAL2 SCAHEFHA 0. 145, FF8E OK %A (i
4-44 Fi7R Do

FERFERBRRZIE, MATLUER Main Menu>Solution>sOLVE fir4 [&]
LS-DYNA SRA#28IRZKRME T , A BEF X HRTEXEE, HEEHD OK LM
BT,

I4Y Define Hourglass Material Properties

[EDMP] (Lab=HGLS) Hourglass Material Properties

Material Reference number

Material Property Vaues
VALl Hourglass contral type

VALZ Hourglass coeffident
VAL3 Quadratic bulk viscosity
VAL4 Linear buk viscosity
¥ALS Shel bendng coefficient

¥AL6 Shell warping coefficient

0 |

§

oK ADpIy_' Cancel |

B 4-44 PRFHEHE
ZEVEEREY, B LIEE S E D Pl SV RS A RM kgL 2 #1T i
¥, kB2, 231 Solution is done! R, KHAZ.
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IR KT X
4.3 HRERRERSH

LS-PREPOST Z %74 LS-DYNA KT A #1154 F 4%, ©aERALRE
R E R, IHHEARMER. JIEErR5HE . SREENERE %
DIfE.

(—)EENLE 0. 1%+ LS-PREPOST )3 #.7 File>Open>Binary Plot #r4,
FE3 H MRHEREFIE R TR H R T #6145 Rt d3plot , JF S o] JF 44 A8
N, BRATLOK 45 R SCfFiE N\ LS-PREPOST JGAbFESSH (i 4-45).,

File Misc. Toggle  Background A
New
Open i 4 Bnary Plot
Import ? Lsdvna Keyword

Update Time History
Save Keyword Command File
Save Active Keyword D atabase File

Save Confia Interfa ﬁlnﬁ i e S

| Prink.... Mastia

| Movie.... Leplot | FILFEE D) : | ) cer - e EE-

| Exit '

| Save Exit Q] cwr.anf Aewrk [',:"3 cwr.x_t = daplotoz 3 d3j
Hewr.ans_log  Howr lock Hdadumpol = d3plot03 3y
= owr.db ] cwr.log Hdsdumpoz = dplotod 3
= cwr.dbb ' cwr.page = d3hsp 1 d3plot0s Hd3
_@ cwr.err j cwr.para_log @ ;1] d3plotds g d3
= cwr his = ewr.rst = d3ploto! =] d3ploto7 Hd3y

d Ll ¥ |

WL |d3plot 7 == AF @
WEH (D) [Binary Plot (dBplots) R ':_J ] |

B 4-45 AR
(C)BRBAERL, T e AT 02 — IR BT Kk i, X B EESHR
BAEREREENER. $ITHEIN Misc>Reflect>Reflect about XY plane
2, MR T MR ER.
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4.3.1 NIIHFHE

FILE: E1cwng F!’il'l e Levels
Time = 959 *7 3 -0
Contours of Lower Surface X- stramz A1 I]c 02 | |
min=-0.216839, at elemit 20521 -2 671e-03 _|
max=0,050870f 79 5. 944e-02 _
5.621e-02_
-8. 298:—02
-1.098e- l.'l1
-1.365¢- I]1
-1.633e-01 _

. -1.901e-01
%( -2.168e-01

FILE: EACWRICWR.X_T Fringe Levels
Time = 0.15959 2.952e-01
Contours of Lower Surface Z-strain2.596e-01
min=-0.0602122, atelem¥ 46871 2 241e-01
max=0.29518 = 7ol 6 1.886e-01
1.530e-01 _
1.175e-01 _
8.195¢- I]2 ||
4.641 e- [IZ
1.087¢-02 °

> -2.467e-02
é( -6.021e-02

FILE: EACWYY! CWFI.X_T Fringe Levels
Time = 0.1 7.697e-02
Contours of LMI’ Surface Y-straing.493e-02
min=-0.243497, at elem® 35256 1.288e-02 ©
max=0.0769738, a 1985 1. 917e-02 _
5.121e-02 _
% -8.326e-02
i G -1.153e-01 “‘1
-1.47 4e- IN
-1.794e-01 _
S -2.115e-01
& -2.435e-01

FILE: E".C\éVR\CV%FtX T Fringe Levels

Time = 3.683e-01
Cnntogr[-l.sn%iulic‘mer Surface M%Eglmﬂm1 4
min= b7 -n1 B
max=0.36834 55 Smaienr
f 2.218e-01 _
1.852e-01
! 1.485e-01
1.119e-01 _
7.528e-02

- 3.864e-02

%( 2.012e-03

F 4-46 BEFLERBBR T LR
Bl 4-46 5L RBBRREE LM, 250 XY L MBEANERTE,

MBI AT LUE MEL AR R AT SRA R FER, A NRRD, B

BRREER.

4-47 HBEALE BB AT RN, R Y E AR
MR B . BT DUE AL AR A A SRR B T RS, HA A

MR, EXRHRERR.
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FILE: EACWRICWR.X_ T Fringe Levels
Time = 0.1595%9 5.087e-0

Contours of Lower Surface X-strain2.410e-02 |
min=-0.216839, at elem® 20521 -2 671e-03 _
max=0.0508706, at elem# 49879 .3 gq4e-02
-5.621e-02
-8.298e-02
-1.098e-01
-1.365e-01 _

‘ -1.633e-01

~ — -1.901e-01

2.1686-01
z%

FILE: E \,CWH'LCWR XT Fringe Levels
Time = 0.15959 2.952e-01

Contours of Lower Surface Z-strain2 596e-01

min=-0.0602122, at elem® 458?1 2.241e-01 _

max=0.295 “atelemt 4575 1.886e-01

1.530e-01

B 1.175e-01

=l B.195e-02

ety |

4.641e-02
1.087¢e-02
-2.467e-02
-6.021e-02

%

FILE Ef \CWR‘LCWR x T Fringe Levels
Time = 0.15 7.697e-02
Contours of Lower Surface Y-straind.493e-02 i
min=-0.243497, at elem® 35256  1,288e-02 _
max=0. 0?59?38 atelemdl 21985 1 91702
-5.121e-02
-8.326e-02
-1.153e-01
-1.474e-01 _
-1.794e-01
-2.115e-01
-2.435e-01

Qi

FILE: EACWRI\CWR.X_T Fringe Levels
Time = 0.15959 3.683e-01
Contours of Lower Surface Max Prib. Stiadr0 |
min=0.0020 23266 2.951¢-01
max=0.368 4155 2 ggde-01
2.218e-01
1.852e-01
1.485%e-01
1.119e-01
7.528e-02
3.864e-02
2.012e-03

b 1)

B 4-47 REGLERERHET NS

FILE: E: \CWF{\CWRX T Fringe Levels
Time = 4 71.375e-0?
Contours of Luwer Surface X-straind.061e-02 .
min=-0.257617, at el_rim# 57444 7.475¢-03 _
max=0.0737475,at elemdl 21894 5 gppe-n2
-5.880e-02
¥ X -9.193e-02
\ -1.251e-01
; -1.582e-01
‘/ -1.913e-01
e -2.245e-01
)lé( -2.576e-01

-

FILE: EACWRICWR.X_T Fringe Levels
Time = 0.4522 3.808e-01
Contours of Lower Surface Z-strain3.330e-01 [l
min=-0.0975443, atelem# 29533 2 g52e-01 _

max=0.380845,/at elem# 43681 5 377¢- 91
; 1.895¢-01
1.417e-01 _
A\ J 9.381e-02 _
/ 4.597¢-02
-1.866e-03
S -4.971e-02
%{ -9.754e-02

FILE: E ECWR\CWRX T Fringe Levels
Time = 6.743e-02
Contours nl Lawcr Surface Y-strain2.541e-02 i
min=-0.352759, at elem# 21917 -1.661e-02 _
max=0.0674292, atelemi? 34847 5 gg3e-02

7 S -1.006¢-01
{ . -1.427e-01
| | -1.847e-01
1 5 -2.267e-01
y -2.687e-01

R -3.107e-01
¥, ' -3.528e-01

e

FILE: E: \CWR\CWR XT Fringe Levels
Time = 0.452 3.995e-01
Contours of Lowcr Surface Max Prip. 68Gr01
min=0.013698 elem# 28922 3 223e-01 _
max=0.399486,at elem#t 51?»5 2.837e-01 _
\ 2.452¢-01
* | 2.066e-01_
1.680e-01
1.294¢-01 ~
9.086e-02
- 5.228e-02
& i 1.370e-02

B 4-48 HUBRELIR KB BUKE LN
Bl 4-48 HRBCELRFBUHEE LN, AHIABIA. A, HEAEK

PR RN AT LI HAE R B AL L A RSN, B
A GARRAE, PR EER RGN, M EER A,



FUE BUHBHARTIH

FILE: E: \CWR\CWF{ T
Time= 0.4 1.375e-02
Contours of Lower Surface X-straind.061e-02
min=-0.257617, atelem# 57444 7 47%5¢- 03 _
max=0.0737475, at Blcm 4.9 566e-02

-5.880e-02
-9.193¢-02
1.251¢-01
: 1.582¢-01
m 1.913¢-01
: 2.245¢-01
" 2.576e-01
2%

FILE: E '\CWR‘,CWR X T
Time = 0.45 3.808e-01
Contours of Lmvet Surface Z-strain3.330e-01
min=-0.0975443, at elem# 29593 2 g52,- 01 _

max=0, 38?, atelem# 43681 5373001
-

R -4.971e-02

-9.754e-02

%

Fringe Levels

e e

Fringe Levels

1.895¢-01 —
1.417¢-01 ~
9.381¢-02 ©
4597¢-02 _
1.866¢-03

FILE: E \CWR';CWH X T
Time = 6.743e-02
Contours uf Lower Surface Y-strain2 541e-02

min=-0.352759, atelem# 21917 -1 6Gle-D?
max=0.0674292, at elem#i- 34847 5 gg3e-02
—
”. -1.006e-01
-1.427e-01
-1.847e-01
2.267e-01 "
-2.687e-01
— . -3107em
-3.528e-01

FILE: E \CWR‘.CWRX T
Time = 0.4522 3.995e-01
Contours of Lawer Surface Max Prip. 68901
min=0.01 . atelemfl 28922 3 223e-01
max=0.3 , at elem# 5175

1 2,452¢-01

- ' E‘_'_i 5.228e-02

T 1.370e-02

2.066e-01 _
1.680e-01

1.294e-01

B 4-49 BBRELRE BB E LA NS
Bl 4-49 #rE4LR % BOETE _ LN R R . A, e R EEK Y

ZRAE. WNEFATLUEN, R0 SALAEER A =477 1A REAR 349 4 R 48 M 32 1) 43

MBS, EREX A RGELED.

4.3.2 R AIBYEGE

FILE: E'\CWFI‘;CWRX T
Time = 0.15959 1.384e+02
s of Effective Stress [v-m) 1.2

ma aUfe+02

min=0, at noded1

max=138.373, atnoded s 3ol

T 8.302e401
, 6.919e+01
5.535e+01
1.151e+01

-.Ex 0.000&+00 &”

FILE: E'\CWR\CWF!X T
Time = 0.1

Contours of Z strcss
max ipt. value

min=-481.923, at elem® 53771
max=183.745, ?‘ttﬂﬂma 436 8.252e+01

‘ -1.491e+02
’\ | -2.157e402
1 -2.822e402

1.837e102
5.061e+01

-3.488e+02 ~

-4.154e+02
%( -4.819e102

Fringe Levels FILE: E: ECWR\CWRX T
0.15959

Fringe Levels  FILE: EACWRI\CWR.X_T
2 = 15959

1.1 ?Zc+[]2-

max ipt, value

min=0, at elem# 1

-1.596 o :
Leadie sl max=138. 3?3 atelem# 21221 \ 89026401 ~

Time = 1.213e+02
““Contaurs of Y-stress 5.615e+01{H

max ipt. valiesnes STy 0216400
min=-530.364, at elemﬂ 5 20 -7.419e401
max=121.315, at elem# 42921 | 3940402 —
-2.045e+02 _
, -2.697e+02 _

\ J -3.349e+02 _

A 000e+02 _

-4.6526%02

-5.304e+02

1.107e+02 _
9.686e+01 _

1 6.919e+01
(5535E+|]I
J 4151e+D1
2.767e+01

Bl 4-50 BUBRELERB BT LM /5%

Fringe Levels

U s

Fringe Levels

2.837e-01 _

9.086e-02 _

Fringe Levels

Fringe Levels
1

2@
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IR KB 20 18

B 4-50 BB HREBRRE RN A, 2R BE. AR, HEAEK
MARTE. WNEFATUEHELHSRAZMNRER, HTE&RAz%ZM, &
=TT Tl BN R AIERL ), A s B B K, Bl A m IR S

FILE: EACWRICWR.X T

Time = 0.15959

Contours of X-stress

max ipt. value

min=-485.005, atetem# 47121
max=103. 3?‘3 at elem® 43621

FILE: EACWR CWRJ( T
Time= 0.1

Contours of Z~stress

max ipt. value

min=-481.923, at elem# 53771
max=183. ’45 at elem#t 43621

|
t

%

Fringe Levels
1.040e+02
4.508e+01
-1.382e+01 _|
-7.272e4+01 _
-1.316e+02 _
-1.905e+02 _
-2.494e+02 _
-3.083e+02 _
-3.672e+02
-4.261e+02
-4.850e+02

Fringe Levels
1.837e+02
1.172e+02 [l
5.061e+01 _
-1.596e+01
-8.252e+01
-1.491e+02
-2.157e+02 _
-2.822e+02
-3.488e+02
-4.154e+02
-4.819e+02

{55 o B |

FILE: EACWR cwa T
Time= 0.1

Contours of Y—stn:ss
max ipt. value

min=-530.364,
max=121. 31( .r:lem 921

-

%%

FILE: E:\CWR CWFI}( T
Time= 0.1

Fringe Levels
1.213e402
5.615e+01

-9.021e400 _
-7.419e+01
-1.394e+02
-2.045e+02
-2.697e+02
-3.349e+02
-4.000e+02
-4.652e+02
-5.304e+02

R )

Fringe Levels
1.384e+02

Contours of Eﬁecnve Stress [v-m) 1 255c+|]2.

max ipt. vi b e
min=10.1027, alele 169
max=138.373, at el 211?21

B 4-51 BHALEBRBRIRE LR 5
B 4-51 BEELERBARE LA A, 2RA%E. @, A

KR ARE. NEFTLE HEL G SRARMAER, dTSRIRs1ZME,
EREATT R IR 3R R Ay, FERful BB R K, B Aol e LT Sy (E

oy FFTREIF.
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1.127e+02 _
9.989e+01
8.706e+01
7.424e+01
6.141e+01
4.858e+01
3.576e+01
2.293e+01
1.010e+01

k)
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FILE: E \CWR\CWR X T Fringe Levels FILE: E 'l,CWH‘,CWFI XT Fringe Levels
Time = 0.4 1.385e+02 Time=  0.452 1.045e+02

urs of Fﬂec‘hve Stress [v-m) 1.2 “Contaurs of Y- slrcss 4.493e+01: '
max imgvalhjiqe .’-‘ — 1464 +01
min=-491 at glem
max=138.498, at noded 25225 3 g?g::g; max=104.491, afelem# 53752 {ggg::g; -
,_ U 6.925e+01 ; -1.933e402 _
\ Ps 5.540e+01 _ \ i -2.529e+02 _
4.155e401 _ . 4 -3.125e402
= Sl e +01 N—— SN 413 4
1. > s -4.316e%02
X, 0.000e+00 X, -4.911e+02
FILE: E: \rwn\rwn X T Fringe Levels  FILE: EACWR\CWR.X T Fringe Levels
Time = 1.224e+02 Hne = 0.4522 1.38
Contours niZ strt:ss 6.151e+01 =
max |pt value 6.653e- max ipt. value . .
min=486.112, aplemu 57818 ¢ rocio = min=0, at el L10Ges o0
max=122.36, atelem# 5772 1.210e+02 ~ max=138, 49[-1.,at elem? 26276 . g'37106401 =
-1.819e+02 _ | ' 5.9250401 B
2.427e402 _ | g 5.540e401 _
N F 3.036e+02 41550401
-3.644e+02 2.770e+01

¢ Py
Pl 4-52 BBEALRE B R _EA9RY 713

Bl 4-52 BUBTALRESEBBNIE LR 1%, SR BE. AR HimAEK

NAFRRE. NEFILUEHELS SEAERNRE, B TE&RAZHZME, &

RREATT A MRS AERL S, TSR i FE B K, e fih r Uz SR S {H AR

FILE: E \LWR\CWR X T Fringe Levels FILE: E: \CWR\CWR X T Fringe Levels
Time= 0.4 9.653e+01 Time = 1.045e+02
Contours an-str::ss 3.760e+01 [ Contours of Y—ﬁlrcss 4.493e+01 [
‘N5 743, ot elemBSHI o osacryy = minedd 139, at el gt
min=-492, , at elemil b - a8 min=- atelemit -] p=
max=96.529, atelemB 47091 . Janci0p=  max=104. PEERA LA T -ttt
-1.981e+02 _ '_ -1.933e+02 _
-2.570e+02 _ " -2.529e+02 _
-3.160e+02 _ §  3.125es02
“3 -3.749e+02 2 -3.720e+02
e “i . -4.338e+02 RERESGEE -4.316e402
A -4.927e+02 -4.911e+02
= 8
FILE: E \CWR\CWHX T Fringe Levels FILE E \CWR\CWRX T Fringe Levels
Time= 0.4 1.224e+02 Time = 1.385e+02
Contours of Z- stn:ss 6.151e+01 @ Contours of Eﬁcctlvﬂ Stress [v-m) 1.265e+02 [l
max ipt. value 6.653e-01 max ipt. value giiuy 145e+02 _
min=-486.112, atelem# 57918 g 0186401 min=18.5037, at elem# 20312 1.025e+02 _
max=122.36, at elem¥ 57721 19106402 max=136.498, at elem#? 26276 g gcpesp] —
i 1.819e402 7.8506+01 ©
-2.427e+02 _ 6.650e+01 _
-3.036e+02 _ 5.450e+01 _
LR -3.644e+02 4.250e+01
e -4.253e+02 — 3.050e+01
Q} -4,861e402 st T 1.850e+01

B 4-53 HLBAELRE B BRE LIS 137
B 4-53 BBILR RERHBE RN Ny, 2AARE . . BiEfsK

NAFRRE. NEFTUES, ERAFLESELERMNBNNE, =K EMK
N HENS, MSHERFOBESRD .
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L3R KA 228 3T

P 4-54 g EE 0o R B

FILE: EACWR\CWR.X_T
Time=1.1172

Bl 4-55 i FEMCBRIE
LG ME R 2R AP A S WM EEREZ —, TSRS LM
MERE, HRASBEHFRM. (WK 4-54, 4-55 FiR).



FIE BHBEA T

4.4 INGG

BB ENRRMIRERRERESSH, FTULBRBEALEREERERITA
R, MEg—5, HEERRERTRIBETDRFHMHERNER.
{ERET BT ANSYS BISEE 5K, SROVMERSTHR T RRATTE.

LS-PREPOST J= AL 3288 HE S 1R 4F BRI T AF BT 20N ) R AR S5 BB R T A
RSP, KB TROWREH B WER—ERUNrEERRSE. FIAREH
THERTHFESTERSE, HEFRBOTSHEHAE, TERER, RENE,
PUIVA: L i o A
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—. it

SRBERBBERZARLEELT BN THEEFEZ—. EEEREM
HERRNBEREERATRERR, REAFNRR. RN HIEMNT
dE. SRBMRETRRE—NERMMBERTHLRE, ZLBY RILAIESL
te. MEEL M. UREHEEEE-RFETE. BRREHEERRS, KA
MERRR. PR, BEENER. MIEEURTIZSH%S, FBETE
AR, EART A EEREMEERER Y, NSER=RMENBREEXK,
ERABRRBRES, HMERKR T HIEN MR,

TR BB GBI R BEE R, MThHIIE A ANSYS S A4FiAT
THRTHT, HEEBERLEDIIEREE. FHBFAH ANSYS/LS-DYNA K
EEt R — Lo e R R BB AL B B R AT REE R 7. BB TR
B R

(1) 307 TRl v s R R, FFEAE e BEnt B T BUBEL e K KX
AR B

LG, BT SRAEBTHMINGELM 6. SHAKE, HLEE
HRRERIIRE. KERMERMEHA: By, BREREEEEHPRE
BREEGER, ELRBRMEEHSS, BRB=ET R, EHiEBRAOHEER
REA). BELRIEER, HHEABEAEK, BRERTREAR, OBMOBR M,
LEEIMRRRRRE, OCHREABEIAGFLINGEREEER, XEFAHF
.

(2) f#HRT SOLID EDGE SEKEOMM, KAHFET &R MEEI#H.

HFRBESLMEP %L RS, A SOLID EDGE #F@at I T —E A
s, BERERARTERENRE AN —ERE, XA LRFHETRNE
i, NEFAAFEEAK, REHTEIGNE. EROEKERIEE, ZIF
BREMNFAZHERETTRBMERNERAK, %L TF#HF SOLID EDGE 5 ANSYS



FIVE PR

IR . ERRT XHRSARERRIBARRE T HAER RS K/
TWPAETHZ—, BXNELEBKEMRERT BRI EIE .

(3) ANSYS ML AR S R E THEE TR, M
RN SRS, WA T BRGSO RE, R T AU 3R AR
Wt A KRR AN E FEN AT, ERtt. S TEFRTE%RE, HE
RS KA, TERER, RENER, MEFAEEELREN.

—. B2

A CABRBAER RO R BER T B RANA T —E MRS, EEEWA
RHRRRE, RTBHIHEIAR—IEY, ERFZEE, BUTEL -SRI
B, togm:

(D BERPAERBRAN=FREABHR, bTREHRAEHZER, B
BRI R AR B A P S S K, BFSTRREREL MR T R A BRI 2R
TREEBRRET - IHAKAE.

(2) FHEXAZHRE EATRARIRHER, B HR—EER, K&
I R ED R B LA 7% Bt 7

R EIE - S REUGER, BTHT -EHIE, Hirk, R
RETERAEENALR, XEHARUGE S TET T REFKER.
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