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Analysis on Influence of Camber Angle on Handling Stability Based on
Wheel Load Transfer
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( Automobile Engineering Institute, Guangzhou Automobile Group Co. , Ltd. , Guangzhou Guangdong 511434, China)

Abstract: There are many factors that affect the handling stability of the whole vehicle, but there are few
studies on the influence of the camber angles of the front and rear wheels of the vehicle, and there is no
systematic quantitative analysis. In view of this situation, it is necessary to quantitatively analyze the
influence of front and rear wheel camber angles on handling stability. First, based on the analysis of the
forces acting on the vehicle turning conditions, a simplified 2-DOF handling stability model considering wheel
load transfer is benchmark analysed and the established, the mechanism of the influence of the vehicle’s static
front and rear camber angles on the understeer in handling stability is analyzed. Through formula derivation,
the variable parameters affecting the performance correlation are listed, and the influence direction of wheel
load transfer and camber angle change on the handling stability is explained. Then, the influence of camber
angle on steady-state and transient performance indicators is quantified by using ADAMS simulation, tire
model which considering camber lateral force, and the versatile and repeatable simulation test. The result

shows that the influence trend of camber angle is in line with the expectation of the 2-DOF model, and the

Wk H 9. 2020 - 03 - 02
EERA: 932 (1982-), 5, J"ARMILA, AL . (laojun@ gacrnd. com)



11 57

i, A5 FET RS A9 SMEUAR X SRR E VLR M 50

131

sensitivity of rear camber angle is higher than that of front camber angle. Finally, through the verification of
handling stability test, the influence sensitivity of rear wheel camber angle is quantitatively analyzed and
compared with the simulation result, which shows a high fit degree. It provided an effective method to better
control product quality, improve the design and problem solving ability of handling stability. Especially for
performance planning and chassis adjustment, the handling stability can be improved by adjusting the
corresponding camber angle within the allowable ranges of tire eccentric wear, fuel consumption and taxi
distance. Because of the high sensitivity of the rear wheels, the matching design is carried out in such a way
that the negative absolute value of the camber angle of the rear wheels is greater than that of the front wheels
in the design of handling stability. During the adjustment, the rear wheels with high sensitivity can be
adjusted emphatically.

Key words ; automobile engineering; wheel load transfer; quantitative analysis method; handling stability ;

camber angle ; understeer
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Tab.3 Steady and transient results of front camber angle
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Tab. 4 Steady and transient results of rear camber angle
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Fig. 13 Frequency domain curve of transient gain
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Tab.8 Comparison of handling test results
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