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Mesh Stiffness Calculation Methods

ZHOU Hao', YANG Dalian', JIANG Lingli"*, LI Xuejun'"

(1. Hunan Provincial Key Laboratory of Health Maintenance for Mechanical Equipment, Hunan University of Science and Technology,

Xiangtan 411201, China; 2. School of Mechatronic Engineering and Automation, Foshan University, Foshan 528225, China)

Abstract: Gear mesh stiffness is an important dynamic characteristic parameter of gear transmission. When the
running state of gear changes, such as the occurrence of tooth root crack, this change will be reflected in the
time-varying mesh stiffness. Accurate calculation of the time—varying mesh stiffness of gear is of great significance
to accurately simulate the dynamic characteristics of gear system. Potential energy method, the finite element
method and Ishikawa method is a commonly used method. The time—varying meshing stiffness was calculated
that of gear based on the normal and tooth root crack of in volute spur gears as the research object, three methods
of analysis were compared, the results show that the finite element method calculation speed is slow, but more
able to apply to a variety of complex cracks under the structure of mesh stiffness calculation, calculation principle
is more consistent with the actual working condition; The potential energy method and the Ishikawa method are

fast to calculate. For simple crack or multistage gear transmission, the potential energy method and the Ishikawa
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method are preferred.
Keywords: gear; gear time — varying mesh stiffness; potential energy method; finite element method;
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