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Collision research of automobile energy absorption box based on ABAQUS

MENG Xiangyao, DONG Wanpeng, YANG Dongye
(School of Materials Engineering, Shanghai University of Engineering and Technology, Shanghai 201620, China)

[ Abstract] This article addresses the problem of poor crashworthiness and energy absorption of cars” energy absorbing box during
a frontal collision. With reference to the actual traffic accidents and national standards, the non-linear finite element simulation is
used to carry out a numerical simulation test of the impact shock of the designed energy absorption box under axial load, and the
collision resistance and energy absorption characteristics are discussed based on the collision theory analysis. The comparative study
found that the cylindrical energy—absorbing box has an excellent energy—absorbing box geometry. Based on this, the influence of the
induction slot setting on the energy—absorbing box’s energy—absorbing characteristics was studied.

[ Key words] automobile collision; energy absorption; crashworthiness; induction slot

0 35 VT RE & W RERICR IS H L e BT

il

VRS UCEEAS | 0 2 A 30 il 3 = 0, VR AR
HATR AR ) R T A R 5 2% i 7 A 1 A A (] R
et ag ) REES PR F A IE
iy M Kas R IE R R 2 R
TR, 29 DY R VR R SO B T T Y A
A A I AR R R, VR4 R A T A
K BIRE , 7EREE T b6 0 F (8] 23 DL H A B8 2 1) 2
R R WA F BT T 51 S AT AHR T RE
S R B L BT RL, LA A I T AR A
V1R 2l R ) Y G I R 2R 6 VB 2 i D T v
BRSO T ABAQUS LG Al 2 7E filf ik vp
B 32 SIPIRAS X b = Rl LA SN 9 W 35 14 A
TR 175 50, 355 10 A A 75 Al 6 2 B 5 R 2 1) JL AT A1
T T AR TS N 75 5 R X T 12 8 280 1) 52 o A1
o
1 FiESHTHERT

il 3 R R ST 1 20y g 2 R, A PROT AR
' ABAQUS X W fig & f8 5 2 ) Wos BB, LR

T,

(1) BliAE T WA F o VR BE AR 7 Al e 2o 2
T A2 B ORI I WA F Rl W AE F, X5 RE
ERIF R ZE R RN R 48 A8 A 45 B T EEH
fEd 05 BN, XTI K L e R R
g R S e {3 Ok T I BE R Y R R D
25 (BS540 30 5 & A AE AR AT A 2 e 14 S i AR
B R A B FRES 5 2 E A  R4a A AL B A
He AR, Bl R BB A, BRI SE o ) i mT
DI REATR T W YA e i R R I R T AR i 3

(2) WEFEMI B RE R E, . W RE TR TE SE PR AlE
T RE R AN (1) TR

E, = [F(s) ds. (1)

Hodr, s MRS, F(s) MiEL T,

BB AE [ 22 15t 4 25 8] P JIT W2 A 7 il 43 B
K, PR R A A, XT3 51 AN 42 B B R AR
CE R

EB®IST . EFIE(1994-) , 55 U5 , BN 5E07 1 XA AR P R AR 10U O e DO AL A s BT (1976-) , 55, it Rl 2t
B, FEWR I SRR OBV ; A48 (1981-) 35 1t UHW, FERE0IF05 1A ARER G B RS il S CRe s T 20T

BIEE: HTM Email; dong@ sues.edu.cn; %4 Hf
Wi B8 2019-12-26

Email; dongye.yang@ sues.edu.cn

oS FUR T AL K5 E I @ RAT R E A



192 B o /5 M5 MM

510 %

(3)Fafidi Iy F, . SFITE ST F R AR
PEIR S 7 07 9 BT BE AR 1 15t 4 B A
Yl ) F BOR, AR R T I A fE
WL Z > TRV By RS A X ], AR R 4
(EAZ LA RE Y, i By 38 L 2 i L0 iy 52 S 3 48 ol )
SIUBOR , I I WA ) il 488 BE 1 IR R AR AR
i AR BE AR e PRAIER RE A A ) ELRRSE Y 26 1F
IIRRL0E Pl PNy

e S A (2)

F,o=— (2)

(4) THHE SRR n, o THE AR RS S A H B I
REFBIT, A b g PR RE R, 1% 4 B BRI i
AR EAS R A 3 A BT W RERE ) IR/

n.=r (3)

Forb s B, il A5 BT W e B RE S, MO IR RE R4
HU)rie s

(5) REE WM S, Rl A W fE A R 2501
i, Bl AE S R S S, Rk AT REAI A
R (4) #HH .

S

S, =— (4)

te

L

Horpr, S FoR AR WISCEATRE | L FR R REFR I
2 =WILMIMEREEERIZIT

W 2 il A2 P () KA et e Al o
BRI KASTEAE A — R FH R 8l 1 40 B, AR
R AR ABAQUS A FRITHEIAE B 7R 30 ) 43 M J7 T
VIREsRAK A Z R a5 iy =T DAE %

K H UG AR i F ABAQUS 2R 17 filf 48 5
PR, X =R R LA ZME B B R 44 T il 4
ST, BRI ANE A RIS B A AR5 il i 25 150 4
AHIE] A 1 R, BECR FH Y 3 AR & B R
100 mm, JEEH 3 mm BEERES: . ORI RE & £ %
e IR R A A VR T AR S 6 2 B AL
JE K Sm/s , BRI E] A 50 ms, il 45 R A A o
BEE N 500 kg,

3 =LA TR B B IR B8 BB 14 Al 42 {7 B K it 18
145 4
3.1 WEEHERETERES N

it ABAQUS 2l 77 7R 43 Hr , 152 B W A 5 %

RE & A LR iR 45 3 1Y) W B P 14 lf 2 2 T = 11 4n &

2 iR, =R D LR IR BE &5 0.5 ¢ BRI
BLL 5 m/s B e A il AR, =l [R) LTI AR B9
W REFRIEE ™ A Fe B A, alad = e, W RE
SR R R, DU R R RE G S T
NS WA AT AN T RE B A A2 2 IR ; [ 65 Tl
RE &5 A B RE 3 AR Y DX i o ™ A B 4, O
1&g ja s XA ARIE T AT i fe /N, e HoAE i
M ASCAE T4

(a) HPURBAAWRRES (b)) FFMKGESE (o) RERKER
(a) cuboid absorbing box(b) ecylindrical absorbing box(c) cone absorbing box
H1 WReEEIGHEREE

Fig. 1  Simulation diagram of energy absorbing box
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(a) Cloud chart of collision result of energy absorbing box with straight

quadrangular prism
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(b) Cloud chart of collision results of cylindrical energy absorbing box
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(¢) Cloud chart of collision results of energy absorbing box on a circular
platform
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Fig. 2 Cloud chart of collision results of energy absorbing box
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(a) Impact force curve of straight quadrangular energy absorbing box
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(b) Impact force curve of cylindrical energy absorbing box
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(¢) TImpact force curve of the energy absorbing box on the circular

platform
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Fig. 3 Impact force curve of energy absorbing box
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Fig. 4 Simulation diagram ofworkpieces of energy absorbing box

with three guide grooves of circular table
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Fig. 5 Cloud chart of collision results of energy absorbing box with

three guide grooves on the circular platform
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Fig. 6 Collision force curve of energy absorbing box with three

guide grooves of circular platform
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