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Experimental study on vibration suppression of helical cylindrical

gear shafts with viscous damper

Lu Kaihua™ , He Lidong™ , Ma Liang ™ , Yan Wei™ , Bai Yun”
( " Beijing Metallurgical Equipment Research Design Institute Co. Ltd. , Beijing 100029 )
( ™ College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029)
(™ China Academy of Launch Vehicle Technology, Beijing 100076 )
Abstract

A shear viscous damper structure is designed to study the vibration control law of helical cylindrical gear
shafts. The structural characteristics and energy dissipation characteristics of the shear viscous damper are intro-
duced. On this basis, a first-grade helical cylindrical gear transmission test-bed is built, and the vibration reduc-
tion characteristics of helical cylindrical gear shafts with viscous damper are experimentally studied. The experimen-
tal results show that the viscous damper can suppress the horizontal and axial vibration of helical cylindrical gear
shafts at the same time in a wide speed range, effectively improve the engaging status of the gear pair, attenuate the
impact vibration and reduce the vibration excitation. This viscous damper can greatly reduce the vibration of high-
order harmonic components of the meshing frequency of helical cylindrical gear system. The vibration data of differ-
ent installation positions of the damper show that the damping effect of installing viscous dampers on the driving and
driven shafts at the same time is better than that of the single shaft’ s damper installation. Therefore, in practical
application, the viscous damper should be installed on the shaft with larger vibration as much as possible to obtain
the ideal vibration reduction effect.

Key words: viscous damper, helical cylindrical gear, shaft, vibration reduction
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