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Study on Rollover Risk Factors of Vehicles Based on ADAMS/Car
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(1. School of Mechanical and Electronic Engineering, Chuzhou University, Chuzhou Anhui 239000, China;
2. School of Transportation, Southeast University, Nanjing Jiangsu 210096, China)

Abstract: In order to study the influence degree of rollover risk factors on vehicle rollover, a multi-body
dynamics model of a car is built by using ADAMS/ Car software. The fishhook rollover test is designed based
on simulation method, and lateral load transfer ratio is selected to measure vehicle rollover risk. The influence
degrees of road friction coefficient, vehicle speed, angular velocity of the steering wheel and centroid height
on vehicle rollover are studied by using the orthogonal experiment method. The results show that under the
given level, the significance of the influencing factors can be ranked as follows; vehicle speed, road friction
coefficient, centroid height of vehicle and angular velocity of steering wheel, among them vehicle speed has
great influence on vehicle rollover.
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Fig. 1 Multi-body dynamics model of vehicle system
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Tab.1 Main parameters of simulation model
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i JE B3 T i kg M, /M, 3.67/3.51
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H& 4% TR kg M 1528
B4/ (km - h ™) Vinas 200
IR/NEAS AR/ mm R 5 800
$eHE A B/ mm r 289
I WIEE/ (N« mm~") Cx 190
MR/ (N - rad ") Ca 60 000

SMBEIRIEE/ (N - rad ") (o 3 000

2 MEnmRIE R 7Tk

T RIS A AT Bl 2o A R A 1) i ) B
LR Jiele 90° B ORI MEL, LI T4 5 5 i A B
Py — Bl AR A O 1038 3T AR 449
BIATLRE, 00 B2 — Loy PR, — I 2 ] T
B, IR AR LRI R B, ATE R T AT B
P77 A — 5 ) 000 1) i 2 7S 805 B v ) o i )
drg Ry “2RE)”, JE A D T A il Sz s
FREL RO A, A 2 ) TR A0 R T 5 A ) B E 5
BRI

FIRT FE A AP I B AT G — 18 s 1 18 X0k 4 5 1) 0
BIEATPRAL, (XSG ER 1 PO 2 40 7 000 16 BE 1 1
AR HE S (49CFR Pant575) o 23k MLl i X
BUSE TP A T SO R 2 5 ) e A R AT ST, R T
AT S ARE 2 8 SSF N 2 A0 4 T 1o 16 A Al
PEo iR

0 BRI 0 AT 5 2 0 e R I A e S R 1 — o
Tk, T PR 42 5 DN 0UR2 % P M TE % fR 15
AETT o IR h S [ NHTSA 41 X514 (1 M B AS
PP s, R TR A PR S T
BUT MM e P o e EOK T, R
Ty AL SRR A R TR R A
AT AR A, FE LA 80 km/h 1) 3 FE B £k 47 Bl ik 3]
RERZSIG, PA13.5(°) /s B JEE Vs ie 3l 1o £
ELETT [ FEE AN 00748 0 2700, G2 5% ZE AR 4 N 1]
TNGHBE N 0. 3g I T7 [ BEEE A1, LRE T 3500 H i A
FENE 97 ) B AR AR R, IR 2 o, B E
Paiak g b Uy 1) B A R R R a2 T LA
YRR ) I BE S 0. 3 77 1) S5 £A 29. 8°
oA U HEHE S A D Jim S 05 A 6 ) B i

300.0

— 0] o e 250,01 — HiIEFE S

0.0
0.1

o 8% a,~0.3g 200.0 |

%( 0.4 T=7.16s £ 1500}

g o2 1000}

Z 07 8 500} 7=7.16 5

= gg 0.0 deta=29.8°
1.0 500
0.

700 50 100 150 200 25.0 0.0 50 100 150 200 25.0
7.16 7.16
NG ENEIS
(@) 1 e i 2k (b) J5 I AL Ay il 2
B2 fmmEEH 0.3z B &5 ATE %

Fig. 2 Curves of steering wheel angle when

lateral acceleration is 0. 3g
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Fig.3 Curve of steering wheel angle in fishhook rollover test
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Tab.2 Table of factors and levels
K- A B/(km-h')y ¢/[(°) /s]  D/mm
1 0.9 60 600 450
2 0.8 80 720 500
3 0.7 100 840 550
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Tab.3 L9(3*) orthogonal design table

SES
R B/ ¢/ D/ R L =g

! (km-h~') [(°)/s] mm LTR, .
1 0.9 60 600 450 0. 586
2 0.9 80 720 500 0. 690
3 0.9 100 840 550 0. 870
4 0.8 60 720 550 0. 629
5 0.8 80 840 450 0. 705
6 0.8 100 600 500 0. 803
7 0.7 60 840 500 0.683
8 0.7 80 600 550 0.784
9 0.7 100 720 450 0. 875
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Tab.4 Range analysis table based on lateral load

transfer ratio

A B C D

K, 2.146 1.898 2.173 2.166
K, 2.137 2.179 2.194 2.176
K 2.342 2.548 2.258 2.283
k, 0.715 0.633 0.724 0.722
k, 0.715 0.726 0.731 0.725
ks 0.781 0. 849 0.753 0.761
W R 0. 066 0.216 0. 029 0.039
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Tab.5 Variance analysis table based on lateral

load transfer ratio
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A B C D
K, 2,146  1.898  2.173  2.166
Ky, 2,137 2,179 2.194  2.176 T=6.625
K 2,342 2,548  2.258  2.283
K 4.605  3.602  4.722  4.692
K 4.567  4.748  4.814  4.735 T, =43. 891
K2 5.485  6.492 5099  5.212
SS; 0.009 0.071  0.001  0.003 4.877
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