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The Influence Law of Bending Fatigue Life of POM Gears by Injection Molding Process
Guo Lei',Cao Wei', Shen Yaqiang'*, Lu Zhigiang®, Zhang Shixun'
(1. National Engineering Research Center for Advanced Polymer Processing Technology , Zhengzhou University , Zhengzhou 450002, China;
2. Shenzhen Zhaowei Manchinery & Electronics Co.,Ltd., Shenzhen 518105, China)

Abstract : To investigate the influence of the injection molding process on the bending fatigue life of polyoxymethylene
(POM) gears, the design of experiments (DOE) methodology was employed and the rotational testing method outlined in GB/T
14230—2021 "Test method for bending fatigue strength of gears" was referred to develop the experimental plan and design the
testing apparatus. According to the designed experimental plan, bending fatigue life tests of the gears were conducted, and experi-
mental data on the lifespan of POM gears were obtained. The experimental data were analyzed using Minitab software to generate
main effects plots and Pareto charts for bending fatigue life. The analysis results indicate that mold temperature and holding pressure
are the two main process parameters affecting the bending fatigue life of POM gears. To improve the impact of these process parame-
ters on gear performance, the model is optimized and improved, and a regression equation is established to describe the influence of
mold temperature and holding pressure on bending fatigue life. Through response optimization in Minitab, the predicted optimal
values of the data model and the corresponding optimal process configuration are obtained: mold temperature of 120 °C and holding
pressure of 120 MPa. Experimental validation reveales an approximately increase by 59% in the bending fatigue life of POM gears
after optimizing the injection molding process parameters. This demonstrates that the optimizes injection molding process parame-
ters can significantly improve the performance and extend the lifespan of POM gears.
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