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Effects of HPSLLM Process Parameters on Nitrogen Content and Microstructure

of High Nitrogen Stainless Steel
Wang Shuhuan, Sun Xin, Zhao Dingguo, Wang Yachao, Ren Jianbiao
(School of Metallurgy and Energy, North China University of Science and Technology)

Abstract: The effects of process parameters on nitrogen content, microstructure and hardness of high nitrogen
stainless steel prepared by high-pressure selective laser melting(HPSLLM) were investigated. The results indicate
that the nitrogen content in alloy is proportional to the luminal pressure, which can reach up to 1.05% , and the
luminal pressure promotes the infiltration and inhibits the escape of nitrogen. The microstructure is mainly com-
posed of fine equiaxed grains with grain size of 10~25 pm. With the increase of luminal pressure, the grain size is
gradually decreased and the microhardness is increased, which is mainly attributed to the increase of solid nitro-
gen content, resulting in the grain refinement.
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Fig.1 Profile diagram of melting pool during

high-pressure selective laser melting
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Tab.1 Chemical composition of high nitrogen stainless

steel powders %
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Si Cr N Mn Mo Ni C (0] S P Fe
0.96 18.06 0.32 11.11 3.13 0.006 0.069 0.062 0.004 0.012 A&
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Fig.2 Micromorphology and phase composition of the powders
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Tab.2 Single-layer forming parameters of HPSLM

% i PR Wotdy  AdE AR HREE/
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Fig.3 High nitrogen specimens formed by different luminal pressure with layer thickness of 1 mm
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Fig.6 Micro morphologies of specimens under different luminal pressures
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Fig.9 Nitrogen contents in the specimens under different

process parameters
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