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Effect of volumetric energy density on surface roughness and density of
selective laser melted titanium alloy

Yi Tao, Cheng Jing, Zhao Zhongzhe, Rong Peng

(AVIC Chengdu Aircraft Industrial (Group) Co., Ltd., Chengdu 610092, Sichuan, China)

Abstract: In this paper, the laser power and scanning distance of selective laser melting were studied re-
spectively, and the influence of process parameter on density and surface roughness of titanium alloy
was comprehensively analyzed by introducing volumetric laser energy density. The experimental res-
ults show that the surface roughness of machined metal samples decreases with the increase of volumet-

ric energy density via tuning laser power.
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Table 1 Selected technical parameters

TR HotsiRw FHEEE/ (mms ) A /mm R /mm PRAERE 2 VED/(J' mm )
1 70 900 0.1 0.025 31.1
2 80 900 0.1 0.025 35.6
3 90 900 0.1 0.025 40.0
4 100 900 0.1 0.025 44 .4
5 90 900 0.11 0.025 36.4
6 90 900 0.12 0.025 333
7 90 900 0.13 0.025 30.8
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Fig. 1 The effect of laser power on surface roughness
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Fig.2 The 3D surface morphologies prepared at different laser powers
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Fig. 4 The 3D surface morphologies prepared at different scanning distance
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Fig. 6 The internal cross section of samples prepared with different process parameters
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