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Fig.1  Photographs of SLM-formed AlSiMg
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Fig.2  SEM image of AlSiMg
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 powders 
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Fig.3  Particle size distribution of AlSiMg
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Fig.4  OM images of AlSiMg

3 

samples manufactured at a laser power of 120 W with different scanning speeds: (a) 300 mm/s, (b) 600 

mm/s, (c) 800 mm/s, and (d) 1000 mm/s 
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Fig.5  OM images of AlSiMg

3 

samples manufactured at a laser power of 160 W with different scanning speeds: (a) 500 mm/s, (b) 700 

mm/s, (c) 900 mm/s, and (d) 1100 mm/s 
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Fig.6  Evolution of the porosity of SLM-formed samples with the 

laser power and scanning speed 
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Fig.7  SEM image of SLM-formed samples 
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Fig.8  SEM images of SLM-formed samples with laser power of 

160 W and different scanning speeds: (a) 200 mm/s,    

(b) 500 mm/s, (c) 800 mm/s, and (d) 1100 mm/s 
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Fig.9  XRD patterns of SLM-formed samples with different 

scanning speeds: (a) 120 W and (b) 160 W 
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Fig.10  Hardness vs scanning speeds of SLM-formed AlSiMg
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alloy at different laser energy  
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Fig.11  SEM images of SLM-formed samples after aging 

treatment at 150 � for 4 h (a), 10 h (b), and 14 h (c) 
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Fig.12  Evolution of the hardness of SLM-formed AlSiMg
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 alloy 

after aging treatment at 150 � for different time 
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Fig.13  Hardness of SLM-formed Al-Si-based alloys and 

corresponding composites 
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Selective Laser Melting of AlSiMg

3

 Alloy with Super-hardness  

 

Hou Yu, Geng Yaoxiang, Chen Jinhan, Luo Jinjie, Tang Hao, Xu Junhua, Yu Lihua, Ju Hongbo 

(School of Materials Science and Engineering, Jiangsu University of Science and Technology, Zhenjiang 212003, China) 

 

Abstract: A high Mg-content AlSiMg

3

 aluminium alloy was designed for selective laser melting (SLM) based on the technical 

characteristics of the liquid quenching in SLM. The effects of the process parameters and aging treatment on the microstructure and the 

hardness of the SLM-formed AlSiMg

3

 alloy were studied. The results show that all SLM-formed samples are composed of α-Al, Si and 

Mg

2

Si phases. High laser energy density is beneficial to the formability of the samples. The minimum porosity of ~0.07% is obtained for 

the sample fabricated at a laser power of 160 W with a scanning speed of 200 mm/s. The Mg element dissolved in α-Al and the proportion 

of Si-rich microstructures increase with the increase of the scanning speed; as a result, the hardness of the SLM-formed samples increases 

gradually. The maximum hardness of the SLM-formed sample reaches (1940±30) MPa. The hardness increases obviously after aging 

treatment of the SLM-formed samples at 150 °C for different times due to the precipitation of nanoparticles. The maximum hardness of the 

samples is (2100 ± 20) MPa, which is much higher than that of the reported SLM-formed Al-Si and Al-Si-Mg alloys. A special Al-Si-Mg 

alloy for SLM with excellent formability and mechanical properties has been reported in this paper. 

Key words: selective laser melting; AlSiMg

3

 alloy; aging treatment; microstructure; mechanical properties 
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