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Stability of vehicles cornering case based on TRIZ theory
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Abstract:In this paper, based on the contradiction matrix and innovation principle of TRIZ theory,
three strategies are proposed for the vehicle braking system. The transition wheel load is changed by
controlling the damping force of the semi-active suspension shock absorber. Thereby, the outer front
wheel braking force is controlled. This can improve the vehicle handling stability when the vehicle
steering wheel rotation is over large. To verify the effect of the above method vehicle running test is
carried out. As a reverse damping force semi-active suspension is employed to control the vertical
load, so the vehicle height sensor is not needed in the test. Test result show that, by control of the
vertical damping force of the semi-active suspension shock absorber, the vehicle slip angle is
significantly improved.
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Fig. 1 Schematic of stability control system
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Fig. 2 Braking force and anti-spin moment
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Fig.3 Damping force characteristic
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Table 3 Damping force and change of vertical load
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Fig.5 DOF quarter vehicle model



.+ 328 THRKRFFHROCT F R

% 44 A

JIE 7 ) ok S iE BHL @ ¥ s Ak I v e 1 Y AR A
i 6 prom, AN 12 m, & 0. 08 m Y B i, LA
fhi# 45 km/h 3@ & B 5 & 7 TR, 5
il 45 5 ) B BELJE 3 /N B i i e 45 SR AH L BEJE
FI T /N 46 1) R (2 S 4 R 26D B9 e f
A TGN . 5 AR B, BEJE T3 A 5 1 K 4 T )

NI (1 BB AR RE 20 1Y B B for 7 LA DD, LA Eag
TE R B 3 9 1 e A Tl AR AT P
0.08
= LSS
% (.04
0.02
1.0} : 2
(]
B6 EHKRYE
Fig. 6 Road profile
I Sl
1% Ir.h:er._l_. i

E7 ®BERHAME
Fig.7 Vertical load of tire

4 R TRIZ w5/ R B3 H X
77 0] T 2R 95 2k 9 P 0 A 1) 458 Tl
AR 10 102 T S B, JonK 41 s P T 1)

A B 7 R A e R 1 9 R

G, 2 G MR IS P LR 9 42 o SR s
PEISE M A E B S W R 2R

W) A Ay S T o 4 ) SR L TG B
ST B < B B 0 5 BT 4 )

B (R BELJE H118 5 M 7 /N 47 i ok O

PERS TR K. HUA 4 56 B BELJR 7 8 Sk b 7 1]

KGN
PRI MG C 2 22 SRRy ) 18 0 2ok B 4 5

7 46 5 25 M 9 1 % B0 BELJE 7 8 R 7 )

I T T K L f P R 1 BELJR 3 3% S fi

li K 45 7 /0N
P D 40 4 B 044 R SR B o 3

PR G137 OB O B ) L L ) 2 IR

P RNS E .36 002k 32 3 B e 4 R g g 4
B AL W 1 25, R AT 2 o Bl R 2R o A R R
L AR TR R i 8 25 . i HL L BN R AR
BEAE S HER LAY EEIERS.
5 I IR
5.1 RBFAE
BTN, 6 R A SOR  EH AT T
TR, N T ML A B A B FT I
[, SEHE T A R ) e e WA 8 N,

—— 2 —————

B8 FETLRAR
Fig. 8 Lane change test

5.2 G

2R e 45 FNIE 9 B . 4 B 00 S AN
i AT A8 3 B 22 CH o i U0 A 38 B 0 552 o A 9T £
FEOFI AT (D (2) (HFI 4G, 1232 17 B 1 3 &
G I o U R RN 3 AR D AU A B8 22 AR O I
I 1

fr

l AN

M)

PR M)
]

ah A1 py DUE LAY )

_t.]“ ﬁ
ol I N
ol '\w/r

I 3 . L

s

ifE i) Ay

9 EWMRABER
Fig. 9 One of results of vehicle test
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Fig. 10 Maximum slip angle after stability control
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Fig. 12 Vehicle trace lines during lane change test
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