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Abstract: The interfacial reaction between alumina crucible and superalloy during vacuum induction melting was
investigated. The results indicate that the Cr and Al elements of superalloy can react with SiO,inside the inner
wall of crucible to form Si and Cr, O,. The generated Si is diffused into superalloy to form Al, Si and Cr, Ni, Si sili-
cide, which can volatilize under high vacuum atmosphere, and deposite on the surface of the crucible wall above
melt to form sedimentary layer. The generated Cr, O; reacts with Al, O, inside the inner wall of crucible below
melt to form Al, O;-Cr, O, solution layer, of which the thickness is increased with the increase of the melt depth.

The slag amounts on the surface of melt are increased apparently with crucible usage.
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Fig.1 Morphologies of inner wall of the crucible
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Fig.2 Morphologies and EDS results of inner surface layer
of the crucible after directional solidification
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Fig.3 Morphologies of reaction layer on inner surface of the crucible
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Fig.4 Microstructure of the inner surface of the crucible
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Fig.5 SEM morphology andEDS mapping of the inner surface

of the crucible
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Fig.6 EDS mapping on the inner surface of the crucible above molten surface
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Fig.7 EDS mapping on the inner surface of the crucible below molten surface
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Fig.8 Microstructure of inner surface layer of the crucible
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Fig.10  Area fraction of slag on the surface of melt
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Residual Stress.,Microstructure and Properties of SLM-formed Al-Mg-Li-Cu Alloy
Sun Jin’e' ?, He Yafei
(1.School of Materials Science and Engineering, Tianjin College, University of Science and Technology Beijing;
2.Institute for Advanced Materials and Technology, University of Science and Technology Beijing;
3.Depertment of Foundation Courses, Tianjing College, University of Science and Technology Beijing)

Abstract: The density, micromorphology and hardness of SLM-formed Al-Mg-Li-Cu alloy were comprehensively
investigated by Archimedes drainage method and tests. The influence of printing parameters on the residual stress
of alloy was explored. The results indicate that the residual stress of Al-Mg-Li-Cu alloy is gradually reduced with
the increase of powder layer thickness(T), laser power(P) and hatch spacing(H).When T ,P,H are constant,
the residual stress is decreased firstly and then increased as the scanning rate increases. The optimal printing pa-
rameters is presented as follows: laser power of 240 W, scanning rate of 140 mm/s, scanning spacing of 100 pm,
and layer thickness of 50 um, corresponding to the minimum residual stress of 56.53 MPa, where the alloy is
highly dense,and the hardness is 114 HV.

Key Words: Selective Laser Melting., Al-Mg-Li-Cu Alloy. Residual Stress, Density, Hardness
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