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(a) R EATIR O Y (3 7T (b) K EAT IR TTAE Y (1 % ) )
B 1 R LA S5 R T AR B A
K W R AR K 0 BT 45 2R 5 IS A R BEAT XS b, AN AR m i e AE S A AR XIS, DU AR T L0
EN AT

A 1143 1209 5.8% 927 -18.9% 13.1%
B 827 742 -10.3% 530 -35.9% 25.6%
C 956 899 -6.0% 817 -14.5% 8.5%
D 766 742 -3.1% 917 19.8% 16.7%
E 718 583 -18.8% 431 -40.0% 21.2%

R 1)U EERT S AT NGRS B HIC S2mi R My
WEEa RN, BUEAEARGS AR IX IR, LT ZE A XHAT DR s K IR 2P P AT IR B K2 15%. 45 R
REMERIRASE 2 T LTS H) 2= BB sE K B TCE IR AR o

1.1.2 PR RST R B2y Bt

TEAR R AR B BL AL b, SRR RS9 10mm A Smim 65 BURERY,  GH 7 20K BE (RS2 FR
WK 2 fios.

(a) REBNRARITRBOAER) o KEARERTOER (R )R)
B 2 A 0 A% R T R A
K PR 1) 3 M 5 R S5 R g SR AT X LG, DA I A RS 047 K BE R e

F 952 949 -0.3% 948 -0.4% 0.1%
G 718 583 -19% 599 -16% 3%
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KU, A7 (R I 4 R b R~ 2 Smm- CRERE 7e-7 FRRHAISE ) B 7mm CRERE 1e-
6 B IIE) A,
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LS-DYNA SKfift a5 73 B v A7 B AV B, AT ORISR TE K E 2 AN FISE 0 o 78 o AR 15 AN
SHOHAT ST 5T
1.2.1 55 B IC ML 73 by

XFF5EHLIT, LS-DYNA ERIAM 2 5 758 50528 (ELFORM=2) X5 B VR T R /N, HoAT Fa s i atk,

AP AT o AR TAT AR A, Al Xk RE R RN B, BT DA e X 3 s B oA A R 2
#4355 (fully integrated shell element) 1] 16 572 .56 (ELFORM=16). H4 i/ MER 550 AH#E4T X b o

2BERR 16BEER
H 1143 1070 -6.4% 1209 5.8% 1.4%
| 956 858 -10.3% 899 -6.0% 4.3%
J 766 651 -15.0% 742 -3.1% 11.9%
K 952 901 -5.4% 949 -0.3% 5.1%
L 718 549 -23.5% 583 -18.8% 4.7%

R 3 eI RAL AT R AT ARG K HIC Sz 7 A
RS SRR, KA 16 558 FLITXHT O R B 0 1 2 ATIA B K4 5%

1.2.2 PR 5 e R R B2 B 43 By

X FARER I, AT R A 8 BRI B 1 SR BTG (constant stress solid element) £ 2 %5
R H.IG (fully integrated, selectively reduced solid element).

BT AR BRI N A FER s An, &R — BRI S R, LFEMAH 2 SkH
JG, FRUARZEN 1SRRG A RRIARIL S i NI . 52 U R SR S BRI K TR 78, T i fs A 2R
WIKER 1 SRR IT, PLRERASE R MENT . PEIEHAE LS-DYNA SSH =M A U, Wl 3 frs.

*SECTION *SECTION_SOLID

4. [Elements for Shear and Pressure Locking: Types 2 and 18. The selective
reduced integrated solid element, element type 2, assumes that pressure is con-
stant throughout the element to avoid pressure locking during nearly incompress-
ible flow. However, if the element aspect ratios are poor, shear locking will lead to
an excessively stiff response. A better choice, given poor aspect ratios, is the one
point solid element which work well for implicit and explicit calculations.
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M 1143 1186 3.8% 1209 5.8% 2.0%
N 827 738 -10.8% 742 -10.3% 0.5%
o 956 898 -6.1% 899 -6.0% 0.1%
P 1328 1776 33.7% 1753 32.0% -1.7%
Q 766 741 -3.3% 742 -3.1% 0.2%
R 952 955 0.3% 949 -0.3% -0.6%
s 718 577 -19.6% 583 -18.8% 0.8%
R 4 R PSRN R AT ARG SR8 HIC S FZ 7 4
WHARAIRE R, R 1 SRR IO 2 SARRIC, XHTIRIR ERERREUD, FHZENRT 1%.

1.2.3 FEAd 20 L 2 A

X TR RIS B AR BT, HDS T R RI IR, P AE LS-DYNA TS A I 7T 5E - 30
WIFEALES, Tosoma A v SAe e v TR (i IS it B AR, DRI 5 R AE AR ST /ME EE Null #4
BHOZERIT, DMERBERMNIEEILE, SCERE M. EAKBITIMLTTRE 2 NIEA Bz, R’
5 IRIS (EHEAT X E.

T 827 738 -10.8% 727 -12.1% -1.3%
u 956 898 -6.1% 869 -9.1% -3.0%
Vv 766 741 -3.3% 731 -4.6% -1.3%
w 952 955 0.3% 939 -1.4% -1.5%

& 5 W BT AT N ORI SR A HIC FEmaEE ) Hr

WERSRER, MBI ITH AT BRI EREEA 1 - 3%, W1 RAT ORI A BRI 1A
BT (IR 40 T Rl AT E M, A EE AR BT A5 . [EURA i R IR
€, MIATRE AT AT, DLIRARAE (T 9 BE (R 50

1.2.4 WA AFEMI ) By

LS-DYNA & TS ()20 2 2 B o ARERK R (RIS RS AT E sz, AR RIRRE (2 B2 AR
FED 1 WA /N U s 8] 258 /)N . *CONTROL_TIMESTEP & F L LB 4 i (mass scaling) 2% DT2MS 2
PR/ A B T kAT o B B N DA 0 2 o B (PG . PEATORBE Y R, R DAIE 4R DLIA 3 o &
IR [a] 5K 2 T P 5 Ak

FEHG 00T B FF R RS A BRI FAB L T, A TR0 0T & ) A AR LA R AR R . il 4 P
N, AESRTR IR NS RSTJG,  BAR B I ZE 08 0.1%.

calculation with mass scaling for minimum dt calculation with mass scaling for mintnum dt
added mass = 2.5257F-02 added mass = 2.5540E-02
physical mass=  4.3965E-01 physical mass=  4,3965E-01
ratio = 5.7437E-02 ratio = 5.8092E-02
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Y 952 955 0.3% 914 -4.0% 4.3%
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1.3.1 BRI B 4 AT

XA S BT Z AR Rigid Body JEFAT LT HEAER AT 2, X HE s 45 REATHI 0.
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R aE R iR, WSR2 iE i B 4T o s HIC i FE I &, s s 3] 7%.

1.3.2 BHERS A FE 43 AT

XL EEAL B K Rigid Body JEFAN joint JER AT, 0] HRIGE R BT L0 Hr e

Joint

A 1119 1115 -0.4% 1288 15.1% -15.5%
R 8 BHENT T IEN AT MRS K8 HIC M FE 3 v
WHFR SRR, WSR2 G AR B 9T o A HIC {5 H B, M REIAE] 15%.

1.3.3 BRKE R )BT
MR AR R SR B T FE AN NRB SEFEPIAN 5 3, 0t EE IR I 45 R AT B T 04T

NRB
B 3882 3851 -1.8% 3321 14.5% -16.3%
C 3041 2894 -4% 2345 22.9% -26.9%

R 9 WK B 7 VT NARY L HIC F20 B 40 #r
WER A R B, G FRAER A B 250 R RN, AR50, 2510 NRB R4 T A HIC 13 1E
A, MY 21%.

1.3.4 SPE W E Bt

oS AL B K Rigid Body ZEFE A1 A (A3 F #83 + CYLINDRICAL Joint, #1550 % 20H DISCRETE, #4
Bl MAT_S01_SPRIING_ELASTIC, #ifiiE4%F] REVOLUTE Joint, PiFhJ7aR, % Ebikaah kAT 72 04

D 952 1049 10.2% 949 -0.3% 9.9%
R 10 T EIT AT NORY LB HIC 82mi 7 B
WA R B, WIPEER 2GR AL E AT ol HIC D E R s, s2mi I E 10%.
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E 953 1205 26.4% 1199 25.8% 0.6%
F 579 739 27.6% 733 26.6% 1%

R 11 PRI BT N ARG 58 HIC 520 BE 70 My
WHARAIREIR, BRI EAEN PUR i, SEMEEEUIN A 1%.

1.3.6 R 1520 B2 23

Sf MY E AL B SR A NRBOE B2 K ] 3 # + cylindrical joint P9 Rh 7 20, 3O A R %k H
MAT_S04_SPRING_NONLINEAR_ELASTIC, & X kit /150 B M4k . *f beikas gl Rt AT w57 o4 o

NRB
G 2391 2700 12.9% 2575 7.7% 5.2%
2807 3291 17.2% 3147 12.1% 5.1%

| 2850 3122 9.5% 2961 3.9% 5.6%

R 12 Ji A E T ERAT A LR SK A8 HIC S22 Hr
TS5 R, USR] R A A, SR AT MR RE 2038 R HIC 15 T (L vy, SR T 2297 5.3%.

1.3.7 KR s A By

7 F AR 3 F ] tied contact SR IERE . 207 AU T ik RE GE 0 B TARINZEAT CR 07 1 A
XS A BT Rk, [RDA tied contact AN AT XPRE T REEAT PORE (CEEETD X9 B —ANTREJRIR
TR SRR, 7R R DL R ARR SRR AT IR0 i, AR EEAT S R e i 3 A AR
FEMFR A MR B SRR b, S5 A IREs R, 0P Rkt % sGEEAT B S0

TielE
J 952 949 -0.3% 945 -0.7% 0.4%
K 1718 1753 2.0% 1763 2.6% 0.6%

R 13 BT /OB 3O AT A ORY S8 HIC S2m 7 B
WHARAIRE R, PRk 07 BOR 200 45 REEMEUN, BN T 1%.

1.3.8 R E& N MR BRI 5 53 b

KA MR B RN PR I SRR L Fe e, T ORI e N R, LGOI R
X LR B R AT T -

L 932 939 -0.3% 937 -0.3% 0.1%
M 718 583 -18.8% 589 -17.9% 0.9%

&K 14 KRN IR ARHAT N IR S E8 HIC S22 73 Hr
WETRS SRR, WM S B 0 B O 45 REAUD, SEm RN T 1%,

L4 PPRHR TN HIHE

TN BT R . R IR BIRSEZ AR, S rp R A A A W R R A I L
KHMESE 24 S RURAERERH IS W2t ZIR WA AT 05 5, N M187 S A7 R G A kLR s
BEAT ARG S AT 7E . il 5 Bl
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& 5 Ls-Dyna MAT187 S hH kK
1.4.1 KIT AR IR FE 53 A

RIT T FEANKAT TR MAT24 S RPRER A RS 3545 W7 2 2R 28005 B 1K) MAT187 SRR J s XLk
W AT T e

MAT24 MAT187

N 2361 1357 -42.5% 2280 -3.4% 39.1%
R 15 AT W R RERHAT NGRS 8 HIC M7 My
WEREE R EoR, KT SR AN AT SR IR R 5 R AR T K, SR 40%.
1.4.2 Hi e AT RL 0 L2 M

AT AEZRAE ] MAT24 SRPRER A &5 A R 205 2 1 MAT187 S8R F, 3 ELik B2 Rt AT
WEFC I3 HT

MAT24 MAT187

0 845 803 -5.0% 839 -0.7% 4.3%
R 16 Hl St S I 2O RERAT N ARG S8 HIC FEm 73 #r
WHFR SRR, AmHES AT 45 R 2N 4.3%.
Ftt B iR WU T AR 2T AI7E 4-5%.

1.4.3 BRIBRA R 73 B

e, HE KA MAT77 540k BRI MAT27 5 Mooney-Rivlin XIS (A, B) #R AR5
B, L R AT B AT

*MAT_MOONEY-RIVLIN_RUBBER *MAT_027

*MAT_MOONEY-RIVLIN_ RUBBER

This is Material Type 27. A two-parametric material model for rubber can be defined.

Card 1 1 2 3 4 5 6 4 8
Variable MID RO PR A B REF
Type AB F F F F E

A 6 Ls-Dyna MAT27 ‘S#1 k& F

MAT27 MAT77
P 766 742 -3.1% 719 -6.1% -3.0%
Q 952 949 -0.3% 914 -4.0% -3.7%

R 17 BIARIAT N ORI Sk A8 HIC FEmi 73 A
WL R IR, MAT27 SHAPEEHG I I AR B4, M E N 3.4%.
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1.4.4 5 A3 A AL 200 B 2y i

T4 I T A 5 B — B AT BRI AR AME A, SRS 225 B 1 MAT3 S8R B Al MAT 32 5
B (Mat-Laminated-Glass) £ 5% #. o0 Bl A FF7 % B (Quadrature Rule) #EAUBEHELL & PVB JZ. U
K 7 s

*MAT 032 *MAT LAMINATED GLASS

*MAT_LAMINATED_GLASS

This is Material Type 32. With this material model, a layered glass including polymeric
layers can be modeled. Failure of the glass part is possible. See notes below.

Card 1 1 2 3 4 5 6 7 8
Variable MID RO EG PRG SYG ETG EFG EP
Type A8 F F F F F F F
Card 2 1 2 3 4 5 6 7 8
Variable PRP SYP ETP
Type F F F

& 7 Ls-Dyna MAT32 S RE H

BEINEW T BT RN R B EHALS, SR RZPEEAEA PvB KSR . i b
R, AT RZBIEAER PVB REWIEIE . HIRBE . AL, JEIRN ) B &, RH0E
PER AR S 12 TS H

BT IR Fr o N LS-DYNA #44:3K ] integration Rule (QR/IRID) ¥ & 3342 F1 PVB &2 1)
JEFE. By BB A . B R E SN 9 2, B 1-4 R RSMUSEE, B—)ZEE N 0.5mm: 5 )=
52 PVB &Y, JEFER 0.8mm; 3 6-9 JZNNMBEE, /2R 0.5mm. WS — 5 SREUR B EE A
PVB K EMIM B EREE, HEE MAT32 SAPER A BIAHGSHUT, R NEE IS (7 SR () HE Rl 2 4

TFRERA R = SR, RIS - ML B 2k . ARKHE 28 20 R4 X BB AR IR S S 40, v —
RIS CAE  E MY, B h H 5iREG h £RX bR, X EEAN PvB A RN /). YETEEAb A . K
OB NS HGAT IR, EE 0 B S5R-A A2k COR A TEIAR] 90% LA o K iZ Bk A RS A
TAT NI Ebrgd, PLH AR — AN SO FEAE, broE SERE,  hH At 35 38 DX Sslihlf 48 s g A7 30 0E . Sk
55 2 50) b2 SR & 8 s
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