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Influence of Processing Parameter on the Microstructure and Properties of
the 316L SS Fabricated by Laser Direct Deposition

XI Ming-zhe ZHANG Yong-zhong ZHANG Ping-zhi SHI Li-kai CHENG Jing
General Research Institute for Nonferrous Metals Beijing 100088

Abstract This paper is focused on the research of the 316 L stainless steel prepared by laser direct deposition especially
on the influence of laser power on the microstructure and properties of the parts by laser direct deposition. The results
show that the obtained microstructure of the thin wall of stainless steel is composed of dendrites with the condition of the
laser power less than 900 W however when the laser power reached to 1150 W the dendrites become shorter. The

mechanical property testing indicates that the as-formed 316L stainless steel under different laser power can meet the need

to actual utility.
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Table 1 Chemical composition of 316 L stainless
1-8 steel wt.-%
Ni Cr Mo Fe
316L SS 12~ 14 16 ~ 18 2~3 Bal.
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Fig.2 Photo of thin wall part a and thin wall b of 316L SS fabricated by laser direct deposition
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Fig.3 Microstructure of thin wall of 316L SS for laser power
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Fig.6 Hardness Hv5 vs laser power
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Table 2 Comparison of mechanical properties of laser-direct

deposited 316L stainless steel with cast and wrought materials
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As-consolidated 316 L. Power 700 W 580 42
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Fig.7 Composition distribution along X Y direction
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