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Calculation Method of Fault Gear Meshing Stiffness
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( Beijing Key Laboratory of Advanced Manufacturing Technology College of Mechanical Engineering and Applied
Electronics Technology Beijing University of Technology Beijing 100124  China)

Abstract: To calculate the time-varying mesh-stiffness of fault gear effectively and accurately the
improved energy method based on the traditional energy method was proposed. The method combined
advantages of both the improved energy method and the finite element method i. e. conducting fast
calculation of meshing stiffness of normal teeth of fault gear by improved energy method while computing
meshing stiffness of fault teeth by finite element method. Simulation results prove that comparing with
traditional energy method and finite element method the method can calculate the time—varying mesh—
stiffness of fault gear fast and accurately.
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Fig.1 Finite element contact model of gear pair
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Table 1 Value of coefficient
= % = 0

A -5.574x107° 60.111 x107° -50.952 x10 77 -6.2042%x107°

B -1.9986x10°* 28.100 x10~* 185.50 x 10 ? 9.0889 x10°°

c -2.3015%x107* -83.431x107* 0.0538 x10°* -4.0964x107*

D 4.7702 x10°* -9.9256x%x107? 53.300 x 10 ? 7.8297 x10°°

E 0.027 1 0.162 4 0.2895 -0.1472

F 6.8045 0.908 6 0.923 6 0. 690 4
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l Fig.8 3D schematic diagram of crack gear
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Fig.6 Tooth base stiffness’ influence on mesh stiffness !
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Fig. 10 Mesh stiffness of gears with a crack in root
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Fig. 11 Vibration response simulation chart of

gear with tooth root crack
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