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Table 1 Comparison of plastic deformation methods for preparing gradient microstructures
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Effect of Gradient Microstructure on Mechanical Properties After Surface
Strengthening of Metals

QIN Zhi, LI Bin, ZHANG Han, XUE Honggian
(Northwestern Polytechnical University, Xi’an 710072, China)

[ABSTRACT]

to their excellent mechanical properties. This paper reviews the preparation of gradient microstructures, their effects on

Materials with a gradient microstructure after surface strengthening have received a lot of attention due

mechanical properties (strength-plasticity, work hardening, friction wear and fatigue properties). Firstly, the mechanism
of gradient microstructure formation and preparation methods are summarised according to the different principles of
process preparation. Secondly, recent progress in the study of the mechanical properties of gradient microstructures
(strong plasticity, work hardening, friction wear) and the analysis of the enhancement mechanism are summarised, while
the anomalous test phenomena are explained. The reasons for the improvement of low and high cycle fatigue properties
of metallic materials are comprehensively analyzed from the aspects of the gradient microstructure and residual stresses
formed after surface strengthening. Finally, some of the current problems faced by gradient microstructure metals and
future research directions are pointed out.

Keywords: Surface strengthening; Gradient microstructure; Preparation process; Mechanical properties; Fatigue properties
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