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Fig.1 Optical micrograph of as-machined specimen of Ti834

alloy
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Fig.2 Schematic diagram of LSP impact path
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Fig.3 TEM images of the Ti834 alloy subjected to one impact: (a~c) microstructures of the near-surface layer and (d) microstructure at

the depth of 150 um from the specimen surface
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Fig.4 TEM images of the Ti834 alloy subjected to two impacts: (a~c) microstructures of the near-surface layer, (d, €) microstructures at
the depth of 150 pm from the specimen surface, (f, g) microstructures at the depth of 200 um, and (h) unstrained matrix without

LSP impact
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Fig.5 Schematic illustration of the microstructure evolution of Ti834 alloy specimen surface induced by multiple LSP impacts: (a) the

microstructure without LSP impact, (b) local microstructure of dotted circle in Fig.5a, (c) the microstructure subjected to one LSP

impact, and (d) the microstructure subjected to two LSP impacts
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Fig.6 Schematic illustration of the microstructure evolution of Ti834 alloy specimen induced by multiple LSP impacts along the depth

Direction: (a) single LSP-induced microstructure at 50 um depth, (b) dual LSP-induced microstructure at 50 um depth, (c) single

LSP-induced microstructure at 150 pm depth, (d) dual LSP-induced microstructure at 150 um depth, (e) the unstrained matrix,

and (f) dual LSP-induced microstructure at 200 pm depth
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Microstructure Evolution of Ti834 Alloy Subjected to Laser Shock Processing in
Strengthening Layer

Zan Yaoxu' 2, Jia Weiju?, Zhao Hengzhang?, Fan Jianfeng®, Mao Xiaonan?, Zhou Lian?
(1. Taiyuan University of Technology, Taiyuan 030024, China)
(2. Northwest Institute for Non-ferrous Metal Research, Xi’an 710016, China)

Abstract: Laser shock processing (LSP), also known as laser peening, is a novel surface strengthening treatment technology, which is
capable of introducing residual compressive stress, improving performance of fatigue strength and micro-hardness. With its preferable
reinforcement effect, strong controllability and outstanding adaptability, LSP plays an irreplaceable role in improving the service life of
key components. The evolution of microstructure in the plastic deformation layer of Ti834 alloy subjected to LSP impacts was investigated
by transmission electron microscopy (TEM), and the microstructure evolution model in the surface layer and along depth direction was
established. The results indicate that numerous dislocations are generated in the plastic deformation layer of Ti834 alloy subjected to LSP,
and the plastic deformation becomes more intense and the dislocation density further increases as the number of impacts increases. Typical
microstructure features due to decreasing strain rates can be observed along the depth direction, including mechanical twins (MTs), dense
density dislocation walls (DDWs), dislocation tangles (DTs), dislocation arrays (DAs) and dislocation lines (DLs).

Key words: laser shock processing; near a-titanium alloy; microstructure evolution; plastic deformation; strain rate
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