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Fig.1 Photograph of SLM-formed samples
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Fig.2 SEM (a) and OM (b) images of Al-Mg-Sc-Zr powders
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Fig.3 Particle size distribution of Al-Mg-Sc-Zr powders
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Fig.4 SEM images of upper surface of SLM-formed samples under laser power of 200 W with different scanning speeds: (a) 500 mm/s,

(b) 700 mm/s, (c) 900 mm/s, (d) 1100 mm/s, and (e) 1400 mm/s
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Fig.5 SEM images of upper surface of SLM-formed samples under laser power of 250 W with different scanning speeds: (a) 500 mm/s,
(b) 700 mm/s, (c) 900 mm/s, (d) 1100 mm/s, and (e) 1400 mm/s
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Fig.6 OM images of SLM-formed samples in vertical section under a laser power of 200 W with different scanning speeds: (a) 500 mm/s,

(b) 700 mm/s, (c) 900 mm/s, (d) 1100 mm/s, and (e) 1400 mm/s
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Fig.7 OM images SLM-formed samples in vertical section under a laser power of 250 W with different scanning speeds: (a) 500 mm/s,
(b) 700 mm/s, (c) 900 mm/s, (d) 1100 mm/s, and (e) 1400 mm/s
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Fig.8 Relative densities of SLM-formed samples regarding laser

power and scanning speed
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Fig.9 OM (a) and SEM (b) images of SLM-formed samples; corresponding enlarged SEM images of molten pool boundary (c) and

molten pool (d)
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Fig.10 Evolution of the Vickers hardness of the SLM-formed
samples annealed at different temperatures for 1 h (a)

and at 400 ‘C for different time (b)
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Fig.11 Compressive behavior of the SLM-formed samples with

different aging temperatures (a) and summarized results

of yield strength (b)
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Fig.12 SEM images of SLM-formed sample (a) and the sample

aged at 400 ‘Cfor 1 h (b)
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Fig.13 Compressive behavior of the SLM-formed samples aged

at 400 C for different time (a) and summarized results

of yield strength (b)
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Formation and Mechanical Properties of AI-Mg-Sc-Zr Alloy Prepared
by Selective Laser Melting

Chen Jinhan, Geng Yaoxiang, Hou Yu, Tang Hao, Luo Jinjie, Yu Lihua, Xu Junhua, Ju Hongbo
(Jiangsu University of Science and Technology, Zhenjiang 212003, China)

Abstract: AI-Mg-Sc-Zr aluminum alloy was prepared by selective laser melting (SLM). The effects of different processing parameters on the
formation and that of different aging conditions on mechanical properties of SLM-formed samples were investigated. The results show that the
high density samples can be obtained at a high laser power and a low laser scanning speed. The layer-by-layer stacking of the molten pool can
be observed along the deposition direction of the sample. The nanoparticles are observed at both the inside and boundary of molten pool. After
aging treatment at different temperatures, the hardness and compressive yield strength of the sample first increase and then decrease. The
maximum yield strength of (469+4) MPa is achieved after the sample is aged at 400 ° C for 3 h.

Key words: selective laser melting; Al-Mg-Sc-Zr alloy; aging treatment; microstructure; mechanical properties
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