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ABSTRACT

A torsional vibration at driveline happens seriously at rapid vehicle acceleration. The torsional vi-

bration at driveline can be reduced by optimization of joint angle and yoke phase angle of driveline.

But, the joint angle of driveline is changed according to vehicle driving condition as acceleration,

deceleration, forward and backward driving, so that excessive vibration is transmitted to vehicle body

at specific driving condition. Especially under rapid acceleration condition, vibration transmitted to

body could be maximized because excitation force at rapid acceleration is bigger than that at normal

driving condition due to changed joint angle. The torsional vibration of driveline can be kept at low

level by controlling suspension parameter to minimize rigid axle displacement as well as optimizing

joint angles considering the vehicle acceleration condition.
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Fig. 1 Motion of driveline at rapid acceleration
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Fig. 2 Secondary couple excitation force

Fig. 3 Driveline configuration(side view)
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(b) Propeller shaft torsion mode(86 Hz)

Fig. 6 Driveline modal analysis result
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Table 1 Vertical direction displacement improvement
of rigid axle

Maximum
Item .
displacement
Before improvement 100 %
Joint angle improvement 115 %
Joint angle improvement with rear 779
suspension parameter change °

Acceleration

Before Improvement
[~ Driveline Angle Improvement
Suspension Parameter Improvement

4000

1000 2000 3000

(a) The vehicle body floor vibration(vertical)

Acceleration

Before Improvement
Driveline Angle Improvement
Suspension Parameter Improvement

1000 2000 M 3000 4000

(b) The rigid axle vibration(vertical)

Fig. 11 Vibration result comparison after improve-
ment
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