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Torsional Vibration Test Analysis and Optimization of the
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Abstract : When a multi-purpose truck is accelerating, its transmission system has obvious vibration in the range of
1200 -1 500 rpm of engine speed, which affects the NVH quality of the whole truck. Therefore, the sensor is installed at the
key node of the powertrain, and the torsional vibration test is carried out for the six forward gears of the truck under the ac-
celerating condition. The relationship between the angular displacement amplitude of each part of the powertrain and the ro-
tational speed of the engine is obtained by data processing. The main order of vibration of each part of the powertrain is ob-
tained. It is determined that the second-order excitation of the engine is the main cause of torsional vibration and the trans-
mission shaft and the rear axle are the main parts of the torsional vibration through the analysis of the torsional vibration
characteristics of the vehicle. In order to solve the torsional vibration problem, the transmission system is simplified to a
model of the torsional vibration system with 12 concentrated masses. The influence of the torsional stiffness and damping
torque parameters of the main vibration stage of the torsional damper on the torsional vibration of the transmission system is
analyzed. A scheme to improve the torsional vibration of the transmission system is proposed, and the parameters of the tor-
sion damper after the optimization are determined. The results show that the torsional vibration is significantly improved.
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