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Improving gear bending strength based on curve optimization
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Abstract: Gears are important components on the vehiclee Combined with meshing theory,
parameterized finite element model was established by APDL to improve the involute gear bending fatigue
strength. The research introduced rational quadratic Bezier curve to describe the gear tooth root fillet.
Optimization method in ANSYS was used to optimize the Bezier curve to reduce tooth root bending
stress. Analytical method was conducted to verify the results of optimization and three-dimensional
contact analysis was used to analyze meshing gear. The results show that: For a given parameter gear,
tooth root bending stress of optimized gear is reduced by about 21 % , compared to the unoptimized gear.
Analytical and numerical simulation results are basically the same and this verifies the optimization
results; The equivalent contact stress is basically unchanged and contact stress of three-dimensional
analysis is decreased slightly; Due to different load positions and different FEA, reduction percentage of
bending stress is less than above. But in the whole, optimized gear exhibits higher bending strength than
the unoptimized gear on the condition of slight improvement of contact strength which benefits for gear

drive. 6 tabs, 15 figs, 16 refs.
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Tab.1 Gear parameters

z m/mm | «/() x1 ko) e a/mm

10/30 3 20 0. 45 0.3 1.262 62
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Tab.2 Choice of initial optimization

Kinitial Woinitial Whinitial Wainitial
4. 00 1.0 0.5 1.0
1. 00 0.5 0.5 0.5
0.25 0.5 1.0 0.5
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Tab.3 Parameters after random optimization

Kop Woopt Wiop: Waopr MAXSEQV/MPa
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Tab. 4 Parameters after first-order optimization

Kop Woopt Wiopt Waop: MAXSEQV/MPa
8. 82 1. 00 0.34 1.02 540. 77
7.62 1.85 1.16 5.54 554.19
5.15 0.61 0.15 0.19 558. 83
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Fig. 11 Three-dimensional finite element model of contact
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Fig. 12 Mises stress contour of mesh gear
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