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Abstract: Aiming at the manufacturing limitation in the conventional technology of Inconel 718 alloy, based on
the correlation between its microstructure and mechanical properties, the researches on the Inconel 718 alloy processed
by selective laser melting (SL.LM) are carried out. Finally, the heat treatment scheme suitable for the SLM-processed
Inconel 718 alloy is established, which improved its mechanical properties at room temperature and high temperature.
Considering the finer grains and the large internal stress accumulating in the structure during the SLM process of
Inconel 718 alloy, the conventional heat treatment scheme is no longer suitable for the innovative manufacturing
technology. According to the precipitation temperature range of the secondary phase in the matrix, the heat treatment
scheme is improved. The test for its mechanical properties shows that the innovative heat treatment scheme with
homogenization treatment + solution treatment+ double aging treatment can effectively improve its microstructure
and comprehensive mechanical properties of the SLM-processed Inconel 718 alloy, and it meets the forging standards.
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Fig.1 Heat flux vector of Inconel 718 alloy
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Tab.1 Three Kkinds of solution heat treatment schemes for
Inconel 718 forming by SLM
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Fig.3 SEM images of SHT980 specimens
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Fig.4 SEM images of SHT1080+980 specimens
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Tab.2 Mechanical properties of Inconel 718 alloys formed

by SLM at room temperature
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Tab.3 Stress rupture properties of Inconel 718 alloys

formed by SLM under different heat treatment
schemes at 650 °C

R T iR R A F A /h
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Tab.4 Tensile properties of Inconel 718 alloys formed by
SLM at 650 °C
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