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Effect of Processing Parameters on Selective Laser Melting of
TA15 Titanium Alloy

ZHANG Dan, WANG Meng, LI Chuangchuang
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and Innovative Design, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: TA1S5 titanium alloy were produced by additive manufacturing of selective leaser melting technique. The results
show that with the increase of laser power, laser scanning rate and scanning channel spacing, the density of TA1S samples
increases first and then decreases. The laser energy density acting on the powder bed is a good criterion for the process
parameters. At low energy density, the powder can't completely melt, and irregular mal-fusion pores usually appear. At high
energy density, circular pores appear due to gas precipitation and entrapment. At a medium energy density of

60~127 J/mm?®, TA15 samples with a density not less than 99.15% can be obtained.
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Tab.1 Chemical composition of the TA15 Titanium alloy powder

e 5y Al Zr Mo V C N 0 H Ti
43 5.5~7.1 1.5~2.5 0.5~2.0 0.8~2.5 <0.08 <0.05 <0.15 <0.015 Bal.
W AR 5> 6.50 1.72 1.37 2.17 0.008 0.003 0.14 0.004 Bal.
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Tab. 2 Parameters for selective laser melting process of 99 5}
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Fig.2 Density curve for the samples with different laser powers
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Fig.3 Optical micrograph of TA15 samples with different laser powers
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Fig.5 Optical micrograph of TA15 samples with different laser scanning speeds
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