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Abstract

An optimal design to improve the ride quality was performed with the time and frequency domain
analysis based on both of deterministic and random road profiles. The objective function is estabili-
shed to minimize the absorbed power while the constraints are taken so as to satisfy the condition
for the stability of vehicle.

The result of the optimal design shows that the rms for the acceleration of a driver and his seat is
within the critical values for the ride quality from ISO. The optimal values obtained show that the
maximum absolute acceleration of the driver and his seat has significantly been reduced and the ref-
erence limits on the relative displacement have satisfied their feasibility.

As the optimal value according to a specific speed is the results from the optimization process, a
global optimum value should be determined to be the one which gives the minimum values of total
sum of absorbed power with respect to various speed.
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Table 1 Data for the dynamic model of

automobile
m;=107. 5kg k(=263kN/m
m,=1668kg ks=263kN/m
m=35. 8kg ¢.=0.9kN-sec/m
ms=35. 8kg ¢s=0.9kN-sec/m

I=4612. 5kg-m? L=3.05m
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Table 2 Results from the optimal design with respect to various speeds.
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Table 3 Sum of absorbed power
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imum design bed power pAorora<8>
value[km/h] | [m?/sect] [m?/sect]

40 0. 0417 0. 0585
60 0. 0411 -
80 0. 0410 0. 0503
100 0. 042 -
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k: (kN/m), c¢: (kN-sec/m)

Speed[km/h] Mg‘.ﬁ;"f;}}g%“ b ks ks e e ¢
40 0. 0042 8.8 35.0 35.0 3.3 10.1 3.0
60 0. 0082 8.8 35.0 35.0 a4 9.1 3.1
80 0.0123 8.8 35.0 35.0 4.7 7.7 3.7
100 0. 0157 8.8 35.0 35.0 5.1 5.6 5.8
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Table 4 Limited value of relative displacements.

Chassis and driver’s seat 5.0cm

Chassis and front wheel 13. 0cm

7.5

~+-=Chassis and Driver's seat

&8 ——— Chassis and Front Wheel
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