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Abstract : The benign mechanical properties of aeronautic gear is an important guarantee for transmitting power in areas including
aerospace and high—end equipment. Tooth surface wear and peeling, as well as dedendum bending fatigue and failure mostly
arises from gear surface and then evolves towards its core until the final failure, affecting the normal performance of the gear.
Without changing the internal structure of the gear, surface strengthening, through the integration of gradient microstructure and
gradient residual compressive stress field into the surface structure, can accurately modify properties of different parts of the tooth
surface and dedendum, effectively improving the comprehensive service performance of gear components. This paper focuses on
the domestic and foreign research achievements on surface strengthening technology of gear components in recent years. Firstly,
two important traditional heat treatment surface enhancement methods for gear components are introduced and their principles,
advantages and disadvantages are summarized. Secondly, two major Hign—energy beam gear surface strengthening technologies
with laser as power source are analyzed and its technical advantages and limilations are summarized. In addition, based on the
principle of plastic deformation, a comparative analysis is made between shot peening and ultrasonic rolling, methods for the
enhancement of surface. And based on that, three categories of compound enhancement techniques are classified and summarized
according to strengthening principle. Finally, the paper summarizes the gear surface strengthening technology and looks into its
future development.

Keywords : aeronautic gear; gradient structure; surface strengthening; plastic deformation; laser; compound strengthening
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