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Frontal 40% Offset Crash Simulation Analysis and
Verification of a SUV
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Abstract: A SUV finite element model was established for frontal offset crash simulation and comparison of
simulation results and vehicle crash test results show that the high degree of coincidence, the finite element
model is accurate and reliable, can provide a reference for the following analysis.
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Figure 1. Barrier finite element model
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Figure 2. SUYV finite element model
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Figure 3. Energy transformation curves
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Figure 4. Simulation result of frontal offset crash
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Figure 5. B pillar acceleration curve of simulation
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Figure 6. SUV and barrier before crash test
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Figure 7. SUV and barrier after crash test
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Figure 8. B pillar acceleration curve
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Figure 9. Maximum deformation contrast
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Figure 10. Intrusion marker point
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Table 1. Displacement comparison of mark points

F1. FioRfBaitt

s (VA= iR R/mm RIS H/mm R ZE/mm
1 MhRTHES1 58.8 53.4 5.4
2 MAORRHRS2 58.7 53.1 5.6
3 MAhRRHRR3 55.4 50.2 5.2
4 BAZERES 4 55.4 50.1 53
5 HARL 2.6 1.8 0.8
6 A2 4.7 33 1.4
7 B B I IR 1 7.5 6.3 12
8 B IR 2 7.6 6.3 13
9 FIZE R 55.7 51.7 4.0
10 BY R 242 20.1 3.1
11 EAR 6.1 4.8 13
12 EAHF2 8.5 5.3 32

5 B4

ASCLARE SUV F RO R, X CAE (i FERIHEAT T AR, SER 1 I 40%fi B AL 17 5020 B L
LSRR G, IR . AT ARNEXSEE AT, BRI T CAE ARSI A R S A7 L R g
BTSN, LRSI R 4E L T I H RIS ], 2% SUV 7EIEZ CNCAP PSP i 3RA8 TR VAN . 125 VE s
TRMOFRBGHI TARRMAR T, AR MRS T 2%,

B

B RERATNEASHRONIES, BHTAMRARENRHERENR NI, BSESREEAFEE
ImIAIERTES .

SEHk (References)

[19] Li Yibing, Sun Yueting, Xu Chengliang. Analysis of the development trend of automobile safety technology based on traffic accident data[J].
Journal of automotive safety and energy, 2016, 7 (3): 241-253.
FoLk, IMRE, AR BT OB MEIR IR LB R B I ITI]. I kA SRR, 2016, 7 (3) 1 241-253.

[20] W Wang, X Sun, X Wei. Integration of the forming effects into vehicle front rail crash simulation[J]. International Journal of Crashworthiness,
2016, 21 (1) : 9-21.

[21] Liu Guiqi. Research on technical management of vehicle crash safety performance development [M]. Hunan University, 2015.

336 INFATS Conference in Changsha, December 1-3, 2017



MPEER. PRZEMEAR 2 PR RETT R T H BORE BB (M. iR K2, 2015.
[22] Jia Ligang, Lv Juncheng, Lin Gang, Luo Qin. Simulation of small bias collision and optimization of car body structure for a SUV[J]. Mechanical
design and manufacture, 2017 (1): 91-93.
BN, BRI, WEEE, ZEA. 3 SUV /M BRI 5 RS MARAE[T). MBS &, 2017 (1) :91-93.
[23] Zhong Zhihua. Automotive collision safety technology[M]. Mechanical Industry Press, 2003.
BB M 22 2 HORM]. HURE Dl L, 2003.
[24] Zhang Weigang, Zhong Zhihua. Computer simulation of the Crashworthiness of the Energy Absorbing Front End of a Passenger Car[J].
Automotive engineering, 2002, 24 (1): 6-9.
TRAERI, BhE. R4 IERR AR Sk T SEALOT BT, 154 AR, 2002, 24 (1) : 6-9.
[25] Wei Zhihui, Li Dongyang, He Junjie. Finite element analysis and structural improvement of offset collision of an off-road vehicle[J]. Automation
of manufacturing industry, 2015 (11): 104-106.
BUREHE, ZREA, BURA. ST 4 B ARG BRIT T 5 S5 G ()]. gk B 3h1L, 2015 (11) :104-106.
[26] Bai Jinze. LS-DYNA 3D theoretical basis and case analysis|[M] . Beijing : Science Press , 2004.
4% LS-DYNA 3D g S5 52543 #r M. bRl kL, 2004 .
[27] Zhang Guosheng, Meng Fanliang, Zhang Tianxia. Numerical modeling and stiffness analysis for body in white of car[J]. Journal of Northeastern
University(Natural Science), 2008, 29 (2) :81 - 84.
SRR, d Lo, SRRME. SRR AR ST RS NI AT ], RIS A4 BARBHFAR, 2008, 29 (2) - 81 - 84.
[28] Wu Bin, Xin Yong, Ye Sheng. Improvement Analysis of the SUV Frame for Crashworthiness Reliability Optimization[J]. Machine Design and
Research. 2015 (1).
SR, w5, bk BT v e SRR SUV EBLEUIET]. UM TES PR, 2015 (1).
[29] Ren Z, Vesenjak M. Computational and experimental crash analysis of the road safety barrier[J]. Engineering Failure A nalysis, 2005, 12 (6) :963
-973.
[30] Yang Jikuang, Hua Changxing, Xiao Zhi. Optimization Design for Crashworthiness of Sub-frame SideRail[J]. China mechanical engineering,
2015, 26 (1): 124-129.
MR E, KB, HE FIZFE280000 G0 AR T[], H EVLR TR, 2015, 26 (1) :124-129.
[31] M Dadashzadeh, J Conijn. Samenhang tussen zelfrapportage en rapportage door anderen: De invloed van type relatie, frequentie van interactie en
duur van de relatie[J]. International Journal of Crashworthiness, 2015 , 6 (2) :155-164.
[32] PTL Nguyen, JY Lee, HJ Yim, SB Lee, SJ Heo. Analysis of vehicle structural performance during small-overlap frontal impact[J]. International
Journal of Automotive Technology, 2015, 16 (5) :799-805.
[33] A Benhizia, T Outtas. Numerical simulation of frontal offset crash test for the vehicle frame using LS DYNA[J]. World Academy of Science
Engineering & Technology, 2011 (79) :10.
[34] Andrew Parrish, Masoud Rais-Rohani, Ali Najafi. Crashworthiness optimisation of vehicle structures with magnesium alloy parts[J].
International Journal of Crashworthiness, 2012, 17( 3) : 259 - 281.
[35] W Wang, X Sun, X Wei. Integration of the forming effects into vehicle front rail crash simulation[J]. International Journal of Crashworthiness,
2016,21 (1) : 9-21.
[36]S Reddy, M Abbasi, M Fard. Multi-cornered thin-walled sheet metal members for enhanced crashworthiness and occupant protection[J].
Thin-Walled Structures , 2015 , 94 :56-66.

INFATS Conference in Changsha, December 1-3, 2017 337



