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Abstract: When a car has a frontal crash, the front bumper contacts the crash first and absorbs the impact
energy to a certain extent to protect the car body. With the development of automobile industry and the large
application of engineering plastics in automobile industry, as an important safety device, the bumper of
automobile is also on the way of innovation. In this paper, a three-dimensional geometry model of a car
bumper system is established by using CATIA, and the low-speed collision analysis is carried out by using
LS-DYNA. High strength SMC instead of original Bumper, and the influence of different thickness on the
impact result is studied. The lightweight design of bumper is accomplished. Finally, compared with the
original high strength steel bumpers, the quality dropped by 25.9%.
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Figure 1. Bumper geometry model
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Table 1. Bumper material parameters

1 REALEBIMESH

W (t/mn’) e (MPa) FEL A JEMRIS A3 (MPa)
A RN B AR 7.8500E-09 215000 0.28 1006
LN 7.8500E-09 200000 0.28 370
B 7.8500E-09 215000 0.28 1006

2.3 REATIRERGIDAFHENX

W ORBOAT R G AIIE ARG FROCEAL S N B[R — 4> HyperMesh TAEMREEH, #R4E FMVSS 581 v:#0 H Sk i
FEy 445mm HJEKR . 18] 2 e LS A BRCIEAY.

Figure 2. Positioning bumper and pendulum system
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RN A ROZ AL TAF LRES BB AR TT I HAR R A H e o 07 5 A N AR LA FE SOk rh 4 3 Y T %P A
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AR WA B8 A b o 58 Y T« bt T AR SR FH I B AL 1R t-mimes. it A #5804 S5, v 19K/ 785.674mms

3 S8 SMC (RIGHTEZEIZIT
3.1 SMC E&H14RE 5

SMC(sheet moulding compound) Bl RSB ELZ A4k}, & SEARORS B2 1) S [ PR I A G s B BB 41 4 v
il B IE SR RIS R R . BB LT AR V) ISR AT 4 2 Jim VA2 BRI o PRI, B mT DB T B s 2
B, SMC MBS RR, AR TR, WA . SMC MEHERSE IR 2R, £E
50% LL_EFITAE FH BN AR 9 SMC il i 3151, AR 2 50 %6 SR 2T 4E G 5 (1 =y 9 5 SMC, PERES Hin
R 2R,
Table 2. Mechanical properties of high strength SMC
% 2. BSEE SMC H¥tEaE

AR . EnA il L g e 3
JE R, K- 2% 2R (t )

O (WPa) BE Ct/mn

14000 0.33 207 1% 345 7.8500E-09

3.2 BRE SMC R BENLIGIT

3.2.1 E38E SMC RIEAT B R TR BT

FBBNARSCR A RAT R R D2, REAL S 4 5 i )G Z IR A RE B AN B AEAR A, B DU AR AT
SMEAREBRL K. &R BRI AL RN o 5 AR (A SR, A PRI RSO a kL &
HE R0 BER T TR A, 5 AHREE W ERORRI SR o AR B FOR GRS AT B & s AR A i
BRI B AR =5 B SMC BAXSE CREAT ML PE RS, DAORFFORBAT SR SNEAS R A B AL,

JEORBSAL AR R A AR, F s B SMC A4 H A O S AT i s I s SR AT DR 2 P v i EEANAA R, sy
S0 SMC MELH] 24 573 Br Ve s B P AT BB .

e 9 SMC AR 9 FEAR PR P Ry s BEANAIR,  ZEAPRHE AN, JERERR Bl g0, JEEEXS SMC 7™ il VR g
FRMEAR K o ART5X AN A S B B AR IGAT HEAT U8R, AEAN L SR ORI AL B & AR R, DA P BE fef
H bR, $ 2 fc R 0 BE )T o JROR B AT DN s BRI AR ZR 1K I P Y 1mm, 35X L 2mm. 2.4mm, 2.8mm., 3mm., 3.2mm.
3.6mm FAT E
3.2.2 EiEE SMC RRALEEMHRE

Jo v i R AN ORI AL 5T e 6.37Kg o X BT I AN s AR FH A IR S B2 D AN ) JELFE 1) B2 A RMER B AT HEAT 4km/h fICiE
PR 3, DMRBGAT S R T & SRR KNI RE . SMC B AR R AR o s B R oA DR A 222 1) e R 748 A K
TRIGAT e KINBE(E PN S8, Insk 3 s gs .

Table 3. Simulation results of SMC bumper with different thickness
3. FEEESREE SMC REEATHELR

ol

SR _ i KAZ T SN 1B Tl Fsf [ N

PR pe e R SATE S RONRE BEREL e (o
(mm) = (mm) (mm/s”) (ms)

2.0 3.857 39.4 31.6 18948 120 315.7
2.4 4.247 33.3 28.8 19233 116 314.9
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2.8 4.637 27.2 26.5 19385 110 315.8

3.0 4.833 24.1 25.5 19801 103 316.8
3.2 5.029 21.1 24.7 20249 100 317.5
3.6 5.423 14.9 22.9 20274 95 319.4
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RERMOK. WRITATLAE N, BEEEESERIA, RIALR KRG EZEHIRN, £ 2.4mm B 20T, AR
FLWRREBRD, (HAE 2.4mm 2 J5 BEAE AT AU/ NI RE M O 3, IX Ui B AE 2.4mm BE J5 2 Ji5 Jo 18 K5 R A VRL g
ORER T EFIEH.
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B ORAH 3000 AHELEL, sEEE SMC ORI AL i KRR TE B AR BEAT AT it K. ARYEFR 3 B i, BEJSEORH
DRES AT IR e BRI, EREBE J5 AR R R ORBSL AL o B A G I, A R % I O BE )5
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Table 4. SMC bumper in different thickness corresponding to the maximum stress value

4. SMC REALETFIEEX RIS AR HIE

JERE Cmm) ISR B KA (MPa) VRRBARL B KR (E (MPa)
2.0 207 207
24 1783 1933
28 166.3 185.2
3.0 157.8 180.4
3.2 150.0 174.8
36 140.1 165.3

T ARBEAT & 75 IR T R KT i, I 25 S AR AT (W B KN I E o 0 I BEAR AN U IR R A [F] JE
P50 SMC AREGAT A B85 TR0, 2 RN\ T2 B R A Al 1 ) A2 P #0803k IR RN R A S e JE Ry
2mm B}, CRES AT A 7E 70ms 87771 B 5 K AR, For SO EOR R )0 914.2MPa, N ZEEFEAR S5 K M. JJE N 271MPa,
P A R

MRIE LA X636 3 1R 4 faralr, R R 3 haf LLAE H s AR R U PR A SR B JE 0k 2mirn () 5 SMIC {16
FLORaL, HARREE R REAT AR 2 ZoR . S8 6 35 FE R FE X (R AT R M RE S, RIS A 1 e A% I KR 1)
SR AT (0 B A RO, AR SO 2 BN SR ARORT U R B R B KN J10 180MPa 2 A I BE ., 4 RN
n=207/180=1.15, FAEFEIMERELE N 2.5mm, URRBEZEE RN 3mm, BEA CREGAT &8 4.717kg, S5 5
RN AT A LL, BE R % 25.9%.
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Figure 3. Energy curve of collision model of steel bumper beam
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Figure 4. Energy curve of collision model of SMC bumper beam
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R PR DR 5, PSR )l e A S E Y . B 3 R RVDINGBE DY 16600, S AEE:
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Figure 5. Deformation curves of steel and SMC composite bumper beams
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Figure 6. Impact force between bumpers and pendulums of steel and SMC Composites
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