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Reproduce of Vehicle Frontal Crash Waveform Using
Thin-Walled Circular Energy Absorption Tube
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Abstract: The method to reproduce the vehicle frontal crash acceleration waveform using the combination of
thin-walled circular energy absorption tubes welded on the front end of sled was introduced. Finite element
model of the sled with tubes was developed, and the parameters of these tubes were determined by sled crash
simulation using LS DYNA software. Sled tests were conducted to demonstrate the feasibility of the method.
The test and simulation results show that this method can reproduce the frontal crash acceleration waveform
with the deviation less than 10%.
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Figure 1. The vehicle frontal crash acceleration waveform
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Figure 2. The sled crash test
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Figure 3. The sled simulation modal
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Table 1. The parameters of thin-walled circular energy absorption
tubes

R1. BEHEERREESH

o] K HMz BEJE ii’%%%L ﬁf{?uﬁli&h
/mm /mm /mm ZH IV S i 25
1 600 114 1.8 6-012 30mm
2 600 114 1.8 6-012 30mm
3 500 114 1.8 6-012 30mm
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Figure 4. Contrast between sled simulation acceleration and vehicle

crash acceleration
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Table 2. Peak value contrast between sled simulation acceleration
and sled test acceleration
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Figure 5. Contrast between sled simulation acceleration and sled
test acceleration
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Figure 6. The deformation of circular energy absorption tubes in
sled crash test

Eo. AFEXREEMBEEFTHE

Figure 7. The deformation of circular energy absorption tubes in
sled simulation
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Figure 8. Cure contrast between sled test acceleration and vehicle
crash acceleration
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Table 3. Peak value contrast between sled simulation acceleration
and sled test acceleration

% 3. AETWMEFIEE ST ELI R EEER bk

VEEAE 2 1% 25 3% 4%

BB () 16.8 25.9 31.1 43.1
SR (g) 15.6 228 312 44.1

WA AR 1R 22 7.7% 135%  03%  23%

B AWM RS (ms) 8.1 16 33.9 433
SRR IRA] (ms) 8.3 16.4 36 473
WEEEL I [ AR 8 72 2.4% 2.4% 58%  8.5%

5 #ig

SR BE [ R e 2L 15 5 R 1 D 15 47 L T Rl e
B LI B AT, RO R IR ZEHAS En]
LAFETHIAE10% LN o 2 5 VASE /TR oL, AR, HL
BRVERSS, WAV & RS .



The 8th International Forum of Automotive Traffic Safety

References (Z%3CHik)

(1

(2]

(31

(4]

Yang Zhen, Qiu Yang, Bo Yucheng. Study of PG-15- control-
staff sled test technology [J]. Journal of Xi'an Jiaotong
University, 2003,37 (1) :89-91

WEE, BEFH, MEMPG- 15 BTHIHA & 8 R MR
PEREE S PE[]. G 22 AR 4R, 2003, 37(1): 89-91.

Dong Lili, Wang Xuan, Li Hongguang. A study on plastic
energy absorber for simulation crash test system of motor
vehicle, [J]. World auto, 1996 (5) ,18-20.

FOH, I, B2O0 VRN R R AR Y
TSI H AR ZE, 1996(5),18-20.

Cao Libo, Zhong Zhihua, Baizhong Hao, Liu Kejin. A research

on mechanical energy absorbing device used in sled crash test [J].

Automotive Engineering, 2002,24 (3) ,228-231.

WSS, B, A, X sk & ZE R RS LR b
W fe R BRIV ZE TRE, 2002, 24(3), 228-231.

Ma Zhixiong, Zhu Xichan, Shang Enyi, Miao giang. Develop-
ment and application of a new frontal impact sled test system [J].
Journal Wuhan University of Technology, 2008,30 (2) :248-251.

[3]

(6]

(7]

(8]

TR ME, RVE, BRI R S R R S
BRI e B 0] U R 22441, 2008, 30(2): 248-251.
Chan Xiaodong, Shang Enyi, Ge Ruhai, Zheng Zhaoshu, Zhang
Bingjun. A research on an energy absorber for vehicle sled test
of crash simulation [J]. Automotive Engineering, 2006,28 (7),
659-662.

WRIRZR, miRRSC, Bk, OMIRM, TR A R G R
WARIE R RERR BT SE[I]954 L FE, 2006, 28(7), 659-662.
Gu Hongjun, Zhao Zhiguo, Lu Ting jin, Fan Fusheng. Buckling
of thin-wall cylindrical shell under axial impact[J]. Journal of
Vibration and Shock, 2004, 24 (4) ,58-63.

Brer s, RS, BEES, SO g R R B AR
Y AT A R SRS AU 0]. 3R 3 S il 2004, 24(4), 58-63
Zimcik D G, Tennyson R C. Stability of circular cylindrical
shells under transit axial impulsive loading [J]. AJAA Journal.
1980, 18(5): 691-699.

Z.G. Wei, J. L. Yu, R.C. Batra. Dynamic buckling of thin cylin-
drical shells under axial impact [J]. International Journal of Im-
pact Engineering. 2005, 32: 575-592.





