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Impact of inter-layer scan strategy on quality of direct
fabrication metal parts in SLM process

WANG Di, YANG Yong-qiang, HUANG Yan-lu, WU Wei-hui, SUN Ting-ting, HE Xing-rong
(School of Mechanical and Automobile Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract; In order to manufacture high density parts with high quality surface by means of selective laser melting
technique, orthogonal test method was applied to investigate fiber laser selective laser melting of 316L stainless steel powder.
Defects among scan lines and protuberance of outside frame of samples were found in the experiments, which were great
impediments for part quality improvement. Then, “inter-layer stagger” scan strategy was applied for its better wetting ability and
fabrication efficiency. Bonding quality among scan lines and layers was analyzed by means of micro-observing and fewer holes
were found and better metallurgical bonding and higher density were achieved. Finally, optimized process parameters and “inter-
layer stagger” scan strategy were applied to manufacture customized orthopedics model, its micro-hardness and relative density

were HV,, ; 250 and 95. 8% respectively. Results (show) that inter-layer scan strategy has fine effect on the quality of direct

fabrication metal parts in selective laser melting process.
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Table 1 Chemical composition and property of 316L stainless steel powder

chemical composition( mass fraction )

apparent density
grain size distribution( mass fraction)

/(g cm -3
~ . . Opm~ 5.18pm~ 15.15pm ~  mean
r F
¢ G NP Moo Si e Mn P S 5.18um  15.15um  30.8um  diameter 4,04
0.0003 0.1753 0.1206 0.0216 0.0086 balance 0.0038 0.0002 0.0001 0.0013 0.10 0. 40 0.40 0.1711

1.3 g
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Table 2 Levels of orthogonal experiment

scan speed laser power layer thickness
scan space/mm
/(mm-s") /W /mm
level 1 80 0.04 80 0.03
level 2 160 0.06 110 0.04
leve) 3 320 0.08 140 0.05
level 4 480 0.10 170 0.06
level 5 640 0.12 200 0.07
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Fig. 1 Typical profiles among
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Fig.2 Protuberant default of outside frame
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scan lines in orthogonal experiments
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Fig. 3 Schematic diagram of normal and “ inter-layer stagger” scan strategy
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Table 3 Experimental design using “inter-layer stagger” scan strategy

number scan speed/(mm - s7') scan space/mm
a 160 0.08
b 160 0.12
¢ 160 0.16
d 80 0.20
e 80 0.24
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Fig. 4 Samples fabricated by " inter-layer stagger” scan strategy

Fig. 5 Surface profiles when using “ inter-layer stagger” scan strategy
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Fig. 6 Micro-observation sample a of scan lines and inter-layers
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