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Abstract This paper deals with the design optimization of the kinematic characteristics of an automotive suspension
system. The kinematic characteristics of the suspension determine the attitude of the wheels, such as the toe and
camber, which not only relates to tire wear during driving, but also greatly affects the control of the vehicle and its
stability, which corresponds to the motion performance of the vehicle. Therefore, it is very important to determine
the characteristics of the suspension mechanism at the initial stage of the design. In this study, a displacement analysis
is performed to determine the kinematic properties of the suspension for the McPherson strut suspension. For this
purpose, a set of constraint equations for the joints constituting the suspension mechanism was established and a
program was developed to solve them. We also used ADS, a design optimization program, to obtain the desired
kinematic characteristics of the suspension. As the design variables for optimization, we used the coordinates of the
hard points, which are the points of attachment of the suspension to the vehicle body, and are defined as the
summation of the toe-in for the up and down movement of the wheel as the objective function. As the constraint
functions, the maximum camber angle and minimum roll center height, which are design requirements, are considered.
As a result of this study, it was possible to determine the optimal locations of the hard points that satisfy both
constraint functions and minimize the change of the toe-in.
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Fig. 1. McPherson Strut Type Suspension

Strut
Knuckle(Wheel)

Lower Arm

Fig. 2. Kinematic Model of McPherson Strut Suspension

Table 1. Joints in Mcpherson Strut Suspension

Joint Type Related Parts
Spherical (1)
Spherical (2)

Spherical (3)

Knuckle-Lower Arm

Knuckle-Tie Rod

Strut Piston-Car Body

Revolutional Lower Arm-Car Body

Translational Knuckle-Strut Piston
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Table 2. Optimization Results of Hard Points
Hard Points . .
Coordinates Initial Optimized
X -302.0 -292.0
A y 396.0 386.0
z -98.5 -108.5
X 41.0 51.0
B y 396.0 386.0
z -80.0 -90.0
X 67.0 77.0
C y 579.5 589.5
z 570.0 580.0
X 135.0 135.5
D y 380.0 370.0
z -58.0 -48.5
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Table 3. Optimization Results of Function Values
Function .. .

Values Initial Optimized
Objective 48.42 19.06
Constraint1:gl 0.26 -3.98E-3
Constraint1:g2 36.3 9.0
CAMBER 226 2.0
RCH 385.3 341.0
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