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Research on Torsion Beam and Multi-link Suspension
Based on K&C Test Rig
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Abstract: Taking the new and old MPVs (multi-purpose vehicles) as the research objects, and the two
vehicles use torsion beam suspension and multi-link independent suspension as their rear suspension,
respectively. The characteristic parameters of suspension system were obtained based on the K&C
(kinematic and compliance) test rig. Compare and analyze the difference between the wheel camber
angle and the wheel toe angle got from the parallel wheel jump test. Then Carsim vehicle model was
established based on the basic data of vehicles. Steering wheel angle was simulated by step input. Effect
of two different rear suspensions on the vehicle handling stability was analyzed by the changes in
vehicle lateral acceleration and yaw rate. The results indicate that compared with the torsion beam rear
suspension, the multi-link rear independent suspension can speed up the steady-state response, reduce
the resonance amplitude. Especially in special conditions, it shows much less roll and faster response
obviously.
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Fig.2 'Wheel camber angle versus wheel jump in the vehicle using torsion beam suspension
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Fig.3 Wheel camber angle versus wheel jump in the vehicle using multi-link independent suspension
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Fig.5 Wheel toe angle versus wheel jump in the vehicle using multi-link independent suspension
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Tab.1 Basic information of the testing vehicle

HESH Ko (5
it 3095 mm
[EIE S E 1612 mm
JEHERE 1626 mm
2Ty 1960 kg
IREE GIE )
[jiE=TS b T AR
B EIE A RTINS RS G
JE R

HAZ(HHE)

HEmBkrh A L B mE . RS R | R R
1 BT AR B0 0 07 2L, A S FOGH R LA
VR BRI 1) S A I R AR EA T X LA
15 Bt A2 P AR BOIRAS AR i IR
T2 H S i A ) 70% (DU 7 FLAER 10 B HE RS )
W ELRATRE, T T 1Y A 2 b fof 5 1) 23k 21 15
SERVEE IR, 7RISR, fE i e,
T2 BT 1H R K 24 0 194 ) 1] o 3k 5 R A 422 7 3ol 2
BN SEIT B R
21 EZEMEmEE
22 T 2 2R A g o sk R i i 2
K6 Fin. g N SIIERE .

0.075

— LR
U

—0.300 VN

1j5 3j0 4j5 6j0
5 B/
B 6 1= on 2 M) 5z B 4%
Fig. 6 Lateral acceleration response curve

XiF L P R BSCde TR, A R B0 1) 5 AR
ARHTEET L P42 2 0 0 oy o i 2 R S A A
RS, SR T R AR A TH 3524 28 By ] 1 Jon
AN 3.37 mys®, TR A 4 i AT UM T
SRR AR 1 o P RSN 3 ms”, HLIH
AT 037 s’ T HLAERE B BRE AR . W
HAER R BIA R A AR, (F3ERZR 0.4 m/s”,
AT B ] 2 AT . 23R R B R
o P () LA ) BB R A B 2N, B
[ FEAE B 205, BRI A I IR R B L TH 3

R —26, (HE, FEHRBREMHEZEREAN
AL, ULBARER TR E RN IR E, £
T AR AR B A G A R P B G — 2 e o A B
Pt
22 EXHEREE

AT IH WA 2 8 ) A 435 3 g 7 ot 42 2n
El 7 Fi7R o

11.5¢
= — LR
7007 R
% 6.5
- 401
B
= 15}
Y : : : -
0 1.5 3.0 4.5 6.0

7 ELEFR)/s
7 AR G AT B 2%

Fig.7 Yaw rate response curve
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