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The Effect of Heat Treatment on the Mechanical Properties of Laser Selective Melting of 316H
Stainless Steel
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China Nuclear Power Research and Design Institute
[Abstract] Laser selective melting technology enables near—net—shape forming of complex structural
components made of stainless steel, offering significant application value in high—end equipment fields such as
nuclear power and chemical industries. 316H austenitic stainless steel, due to its excellent high—temperature
strength and corrosion resistance, has been widely used in critical components operating under extreme
conditions. However, the laser selective melting process involves extremely high temperature gradients and rapid
cooling rates, which can easily induce residual stresses, porosity defects, and anisotropic columnar crystal
structures within the parts, leading to unstable mechanical properties. Heat treatment serves as a crucial method
for controlling microstructure and enhancing mechanical performance in additive manufacturing; appropriate
heat treatment protocols can effectively eliminate residual stresses, promote equiaxed grains, and optimize
precipitate distribution. Therefore, conducting systematic research on the effects of heat treatment on the
mechanical properties of laser selective melting of 316H stainless steel holds important engineering significance
and theoretical value for promoting its reliable application in high—end equipment.
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