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Change of surface integrity of Ti-6Al-4V titanium alloy by laser
shock processing at middle and high temperatures

HOU Lihua, REN Xudong, ZHOU Wangfan, DAI Wenjie, XU Shidong, HUANG Jingjing
(School of Mechanical Engineering, Jiangsu University, Zhengjiang 212013, China)

Abstract: In order to study effect of laser shock processing (LSP) on surface integrity of Ti-6A1-4V titanium alloy at middle
and high temperatures, a high power short pulse Nd: YAG laser was used to shock the surface of Ti-6Al-4V titanium alloy. And
then, the specimens after LSP were held at 400°C , 500°C , 550°C and 600°C respectively for one hour. The influence of LSP on
surface integrity of Ti-6Al-4V titanium alloy at middle and high temperatures were analyzed from surface morphology, surface
roughness and surface residual stress. The results indicate that LSP increases the surface roughness of Ti-6Al4V titanium alloy.
The surface roughness increases with the increase of heat treatment temperature. The surface residual stress of Ti-6A14V titanium

alloy increases obviously after LSP. The higher the temperature, the smaller the surface residual stress is. The research results

are helpful for understanding the performance of Ti-6Al-4V titanium alloy.
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Fig. 1 Photograph of specimen
a—without LSP b—with LSP

Table 1 ~ Chemical composition of Ti-6Al4V titanium alloy

composition Al A% Fe

C N H (0] Ti

mass fraction

0.055~0.068 0.035~0.045 <0.0030 =<0.0010 <0.0010 =<0.0005 =<0.00015 <0.00015 other
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Fig.2 Principle of laser shock processing
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Fig.3 3-D surface morphology of Ti-6Al4V titanium alloy
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Table 2 Change of 3-D surface morphology of specimen

specimens S; Sy Ss Se

the height difference
between peak and 0~7 0~8 0~9 0~10
valley/ pm
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Fig.4  Surface roughness of Ti-6Al-4V titanium at different temperatures
before and after LSP
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Table 3 Surface residual stress of Ti-6Al4V titanium alloy before and after

LSP
the measurement results without LSP with LSP
v 0.0°,25.0°, 0.0°,25.0°,
35.0°,45.0° 35.0° ,45.0°
2 157.178°, 157.392°, 157.700°, 158.000°,
157.624° ,157.822° 158.475°,158.788°
peak count 86,77,66,34 255,149,143,155
. , 4.85°,5.25°, 2.58°.2.60°,
width of half height 3.75° 3.87° 2.41° 2.59°
the inteeral intensit 444.1,356.5, 744.2 ,436.3,
© miegtal miensty 246.9,175.9 376.5,465.2
. . 5.16°,4.63°, 2.92°,2.93°,
the integral width 3.74° 5.17° 2.63° 3.00°
the residual stress o —226MPa —389MPa
error Ao +7MPa +27MPa
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Fig.5 Surface residual stress of Ti-6Al4V titanium alloy at different tem-
peratures before and after LSP
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