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Research Progress in Formation and Control of Defects in High-strength

Aluminum Alloys by Selective Laser Melting
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Zhang Ying®., Wang Jicheng®, Li Gu'nan’

(1.State Key Laboratory of Powder Metallurgy, Central South University; 2.Institute of Materials
Microstructure, Central South University; 3.Zhuhai Runxingtai Electrical Equipment Co., Ltd.)
Abstract: The defects such as pores and hot cracks forming in high-strength aluminum alloys during the selective
laser melting process were described. The methods to control the formation of defects in the latest researches were
summarized, such as reasonable control of process parameters and addition of heterogeneous nucleating agents.
The application of the Scheil and phase equilibrium modules, belonging to the phase diagram thermodynamic cal-
culation, in the design and preparation of high-strength aluminum alloy by selected laser melting was introduced.
A new method using phase diagram thermodynamic calculation to optimize the alloy composition and promote the
rapid nucleation of a-AlFeMnSi was presented, which can realize the quick design of high-strength aluminum al-

loy without cracks by selected laser melting.
Key Words: Aluminum Alloy. Selective Laser Melting, Defects, Thermodynamic Calculation of Phase Diagram., Hot
Cracks
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Fig.2 Morphology of pores at different scan rates
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Fig.3 The backscattering images of irregular pores and oxide particles
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Fig.4 The solidification process of aluminum alloy formed by selective laser melting
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