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Microstructure and antioxidant properties of TC11
alloy irradiated by intense pulsed laser

WANG Yigang
(School of Mechanical Engineering, Chongqing Vocational Institute of Engineering, Chongqing 402260, China)

Abstract: In order to improve the performance of TC11 titanium alloy surface, the strong laser irradiation treatment was
used, and then the influence of laser pulse energy density on TC11 titanium alloy surface morphology and performance was
studied. The results show that after the laser irradiation by strong laser pulse of 1J/e¢m’, the surface of the alloy begins to melt,
and with the increase of pulse energy density, the outer diameter of the molten hole in the alloy surface becomes larger. After
laser irradiation, a micropore with outside diameter of about 1. 5um formed at the surface of the alloy, whose constituent elements
were mainly Mg, O, S and C. The microhardness of TC11 alloy was significantly increased after pulse irradiation. When the
pulse energy density increases, the microhardness of the alloy increases, and the anti-oxidation performance of the alloy sample is
obviously improved. The oxides formed on the surface of the alloy consist of two types: Granule and lamellar. The oxide is mainly
composed of Al,0, and Cr,0;. The study is helpful to improve the surface properties of TC11 titanium alloy.
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Fig. 1 Surface morphologies of original and irradiated TCI11 alloy
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Table 1 ~ Composition( mass fraction) of points in Fig. 1

point Ti Cr Al Ni Mo Mg w C N 0] S
A 0.3826 0.1624 0.1224 0.0778 0.0068 0. 1062 0.0086 0.0268 0.0068 0.0128 0.0868
B 0.0362 0.0124 0.0236 0.2286 0.0128 0. 1264 0.0224 0.3826 0.0142 0.1320 0.0088
[ 0.1226 0.0328 0.0320 0.1156 0.0074 0.0828 0.0162 0.2324 0.0106 0.2652 0.0824
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Fig.2 Cross section morphology of TC11 alloy irradiated by 5J/cm?
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Table 2 Surface microhardness of TCI11 alloy after irradiation

pulse energy intensity/(J + cm ™) 0 1 3 5

microhardness/HV 302 326 346 375
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Table 3 Weight change of TC11 alloy before and after irradiation of 5J/cm?

exposure time/h 10 20 40 60 80 100
weight change/ before 0.42 0.74 0.86 1.02 1.08 1.16
after 0.36 0.58 0.68 0.81 0.8 0.94
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Fig.3 Surface morphologies of samples after oxidating for 100h
Table 4 EDS (mass fraction) of samples in Fig.3

Ti Cr Al Ni (0]
A 0.5863 0.0916 0. 0064 0.0762 0.2068
B 0.1624 0.1684 0.0962 0.0668 0.4364
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