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Milling Process and Surface Integrity Analysis of
Carburized and Quenched Gears in Industrial Gearboxes
Yajia Li
Nanjing High-Speed & Accurate Gear Group Co., Ltd., Nanjing, Jiangsu
Abstract: Industrial gearboxes are core components of transmission systems in heavy-duty equipment, where the
service life and transmission reliability of carburized and quenched gears are highly dependent on the surface
integrity of the tooth surfaces after grinding. This study conducts experimental investigations on carburized and
quenched gears processed under varying grinding parameters, analyzing the effects of wheel grain size, feed
rate, and grinding depth on tooth surface roughness, residual stress, microstructure, microhardness, and surface
metallographic morphology. It further elucidates how these surface integrity parameters influence gear contact
fatigue strength, wear performance, transmission noise, and accuracy, ultimately proposing optimized grinding
parameter configurations tailored for high-reliability gear manufacturing, which provides technical guidance for

improving grinding processes of carburized and quenched gears in industrial gearboxes.
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