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Figure 1 The variation of residual stress with depth
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Figure 2 Gear tooth model
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Figure 3 Gear teeth meshing state
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Figure 4 The bending stress cloud of model 1
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Figure 5 The bending stress cloud of model 2
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Figure 6 The profile stress cloud of model 1
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Figure 7 The profile stress cloud of model 2
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Figure 8 Curve of stress - depth at AA’ in the profile
of the tooth width center of model 1
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Figure 9 Curve of stress - depth at maximum

stress of model 1
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The Influence of Residual Stress of Tooth Surface on Bending Fatigue Life of Gear Tooth

LIU Zhuli', CHEN Yun', WANG Zhuxin®

(1.School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.AVIC Jonhon Optronic
Technology Co.,Ltd., Luoyang 471000, China)

Abstract ; In order to study the influence of residual compressive stress on the bending strength and fatigue life
of gear teeth, ANSYS finite element software was used as the tool to build the tooth surface in layers, and dif-
ferent prestress forces were applied in each depth of layer to simulate the residual compressive stress of carburi-
zing and quenching gear. The residual compressive stress gear and the absence of residual compressive stress
gear were respectively analyzed for flexural strength and flexural fatigue life. The results of the study were that
the maximum tensile stress of the gear with and without residual compressive stress were respectively 567 MPa
and 650 MPa, which showed that the residual compressive stress could make gear bending fatigue resistance
greatly improved.

Key words: gear; ANSYS; bending strength; fatigue life



