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Calculation method of external meshed gear tooth root

bending stress of high contact ratio gear
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(1. School of Mechanical Engineering, University of Jinan, Jinan 250022, China;
2. College of Mechanical and Electrical Engineering,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The tooth root bending stress calculation method of high contact ratio spur
gear pair was studied. The gear tooth deformation and stiffness calculation of high contact
ratio gear and load of single tooth were studied. The definition of load sharing ratio and the
calculation method of high contact ratio gear tooth were given. The meshing point of high
contact ratio gear pair with double teeth was taken as the point of computational load. The
calculation method of tooth shape coefficient and stress concentration coefficient of double
toothed meshing zone boundary of the dangerous section that located on position of high con-
tact ratio gear tooth root’s 30 degree transition curve were given. Calculation formulas of
tooth root bending stress of the dangerous section was obtained. External gear pair with dif-
ferent contact ratios were designed. and the tooth root bending stress was tested by CL-100
gear test machine. The test result show that, under high load, the tooth root bending stress
theoretical calculation error of active gear is less than 7. 85% , and the driven gear is less than

9.8%. Under low load, the tooth root bending stress theoretical calculation error of active
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gear is less than 24. 1%, and the driven gear is less than 19%.
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high contact ratio gear; gear tooth deformation; tooth form factor;

bending stress; load sharing ratio between gear teeth
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