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Analysis and Control of Low-Frequency Shudder of Vehicle s
Bodies under the Second Order Excitation of Drivelines
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Abstract : When using double-section driveline connected by universal joint (cardan joint), the low-frequency shudder
of the vehicle’s body occurs under the second order excitation of the driveline due to the rapid acceleration at the low-speed
gear. Based on the secondary couple theory of the single universal joint, the formula for secondary couple calculation of the
double-section driveline is deduced. Through the analysis of vibration order characteristics, the relation between driveline
frequency and body frequency and the modals of the driveline, the mechanism of the low- frequency shudder at the rapid
acceleration is revealed. It is found that the secondary couple produced by the universal joint is the excitation source of the
shudder. Through theoretical analysis and real vehicle test, the influences of the phase of the middle joint of the driveline,
driveline torque, the angle at the universal joint, stiffness of the middle support of the driveline on the low- frequency
shudder are analyzed. Finally, some optimal measures for suppressing the shudders are proposed and applied to a vehicle’s
body and its low-frequency shudder at low speed gear is found to be below the acceptable value.
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