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Table 1 Chemical composition of Ti-45.5A1-2Cr-2Nb-0.15B
alloy (/%)

Al Cr Nb B o N H Ti

313 2.69 4.88 0.04 0.072 0.013 0.003 Bal.
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Fig.2 Original surface morphology
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Fig.3 Three-dimensional shape analysis of surface reliefs: (a) 3D morphology in the center of the single spot; (b) 3D morphology along
A and B relief; (c) roughness along A and B reliefs
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Fig.4 Influence of energy density on single spot briefs: (a) 5 J and (b) 7J
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Fig.6 Surface morphology of three times shock (7 J-overlap
rate 50%)

Fig.5 Surface morphology of one time shock (7 J-overlap rate

50%)
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Fig.7 Evolution of surface structure caused by laser shock
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Fig.8 Roughness and relief evolution with the increase of

shock impact times
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Fig.9 Loading and unloading process of elastoplastic wave!'”
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Fig.10 Model of shock wave interaction
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Surface Microstructure Evolution Analysis of TiAl Alloy by Laser Shock Peening

Lu Yingl, Li Songxial’z, Qiao Hongchaol, Qu Nan®, Zhao Jibin', Hu Taiyou1
(1. Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China)
(2. Northeastern University, Shenyang 110010, China)
(3. Shenyang Aircraft Corporation, Shenyang 110034, China)

Abstract: The evolution of surface microstructure of the poly crystals formed in TiAl alloy treated by laser shock processing was studied
in this paper. After a single laser shock peening treatment, some unevenly distributed briefs in the pits formed on the surface of the sample
are found, the relative height of briefs ranges from 100 to 300 nm and the raised edge is an annular boss. When the samples are treated
with different energy density lasers, the number of briefs increases significantly and the relative height has an increasing tendency, and the
average surface roughness of the pits increases obviously. Further study on the changes in shape of multiple impacts on the spot overlap
rate of 50% reveals that the number of briefs significantly declines compared with a single laser shock processing treatment, and the
surface roughness is slightly increased. This is because the elastic deformation and plastic deformation tend to be saturated with the
increase of laser shock processing treatment times, and the elastic deformation partially gets rebound. The formation mechanism of the
surface protrusions was analyzed, and the uneven plastic deformation flow model and shock wave superposition model were established.
The surface topography formed by laser shock processing results from the coupling effect of the two models.
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