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Schematic diagram of strength-ductility synergy
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Research progress in self-surface nanocrystallization of
titanium and titanium alloys

XU Sheng-hang, SHEN Kai-jie, ZHANG Hui-bin, CAO Hua-zhen, ZHENG Guo-qu

(College of Material Science and Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: Self-surface nanocrystallization of titanium and its alloys has attracted more and more attentions
because of the enhanced comprehensive properties. Self-surface nanocrystallization can not only significantly
optimize the strength, hardness and wear resistance of material surface, but also have a profound impact on
corrosion resistance and fatigue property. This paper introduced various self-surface nanocrystallization methods,
such as surface mechanical attrition treatment, shot peening, laser shock peening, ultrasonic impact treatment, etc.
The microstructure of self-surface nanocrystallization of titanium and its alloys, such as dislocation, stacking fault,
twin and secondary phase were expound. Besides, deformation mechanisms, such as dislocation slip and climb,
twinning, nucleation and growth and their interaction were systemically studied. At the same time, the relationship
among the microstructure of self-surface nanocrystallization and hardness, strength and plasticity, wear resistance,
fatigue and corrosion resistance of materials were clarified, illustrating the different application background. In this
paper, the self-surface nanocrystallization methods and microstructural evolution of titanium and its alloys were
reviewed, and the mechanical properties and key deformation mechanism of nanocrystallized titanium and its

alloys were deeply discussed.
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