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Analysis of dynamic characteristics of high speed helical gear for ship considering
time-varying meshing stiffness
WEN Jianshuang, DU Jinfu., LIU Kai, WANG Zhengrong

(School of Mechanical and Precision Instrument Engineering, Xi’an University of Technology, Xi’an 710048, China)
Abstract: In order to study the effect of time-varying meshing stiffness on the dynamics character-
istics of marine helical gear transmission system, a marine high-speed helical gear pair is taken as
the research object. Firstly, the bending-torsion-shaft coupling dynamics model of helical gear is
established, with the method based on the loaded tooth contact analysis (L TCA) is used to calcu-
late and fit the time-varying meshing stiffness curve. Secondly, the influence of the rotation speed
on the vibration of the system is analyzed under the condition of specific time-varying meshing
stiffness excitation. And then, the vibration characteristics of the system is also analyzed under
different time-varying meshing stiffnesses at 9 000 rpm and 12 000 rpm. The results show that
the influence of the rotational speed variation in the non-resonant zone on the vibration character-
istics of the system is insignificant under the condition of time-varying meshing stiffness. The in-
crease of the mean meshing stiffness of gears will reduce the amplitude of vibration, but the reso-
nance speed will change. That is, the natural frequency of the system will change. In addition,
the increase of amplitude of time-varying meshing stiffness will aggravate vibration,and it will not
change the natural frequency of the system. This study could provide a reference for the design
and engineering application of high speed helical gear transmission.
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Fig. 1 Bend-torsion-shaft dynamic model of helical gear
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Fig.2 3D model of a helical gear
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Fig. 3 Gear comprehensive meshing stiffness curve
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Fig. 5 Meshing stiffness curve of different means of stiffness
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