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Ñ 1  SLMpqAl-Mg-Sc-Zr��ÒÓhÔÕÖ× 

Fig.1  Photograph (a) and scanning strategy (b) of SLM-formed 

Al-Mg-Sc-Zr samples 
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Ñ 2  Al-Mg-Sc-ZrOP��|�SEMqØhÙ���ÒÓ 

Fig.2  SEM morphology (a) and cross section optical micrograph (b) 

of Al-Mg-Sc-Zr powders 

 

 

 

 

 

 

 

 

 

 

Ñ 3  Al-Mg-Sc-ZrOPwKLMN 

Fig.3  Particle size distribution of Al-Mg-Sc-Zr powders 
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Ñ 4  UV'~�200 WicdUVÔÕÚ�ÛÉÊSLMpq��wOMÒÓ 

Fig.4  OM images of SLM-formed samples under laser power of 200 W with different scanning speeds: (a) 500 mm/s, (b) 900 mm/s,  

(c) 1100 mm/s, and (d) 1300 mm/s 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ñ 5  UV'~�370 WicdUVÔÕÚ�ÛÉÊSLMpq��wOMÒÓ 

Fig.5  OM images of SLM-formed samples under laser power of 370 W with different scanning speeds: (a) 500 mm/s, (b) 600 mm/s,   

(c) 1100 mm/s, and (d) 1300 mm/s  
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Fig.6  Relative density of SLM-formed samples regarding laser 

power and scanning speed 
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Ñ7  SLMpqAl-Mg-Sc-Zr��wOMÒÓsEBSD�àtusKLMNháÑ 

Fig.7  OM image (a), EBSD microstructure (b), grain size distribution (c) and pole figures (d) of SLM-formed samples 

 

 

 

 

 

 

 

 

 

 

 

Ñ 8  SLMpq�� cd¡�ijkl¢wXRDÑâ 

Fig.8  XRD patterns of SLM-formed samples after different 

aging treatments 
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� 9  SLM������ !"#$ %"&�'�() 

Fig.9  Evolution of the Vickers hardness of the SLM-formed 

samples annealed at different temperatures for 1 h (a) and 

at 350  for different � time (b) 
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Fig.10  Compressive behaviour of SLM-formed sample after heat 

treatment at 350  for different time (a)� ; curves of yield 

strength and elongation vs time (b) 
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� 11  SLM �������, 350 �"#/0-."&1�

SEM45 

Fig.11  SEM images of SLM-formed sample (a) and the samples 

aged at 350  for�  1 h (b), 6 h (c) and 12 h (d) 
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Processability and Mechanical Properties of High Mg-content Al-Mg-Sc-Zr Alloy 

Produced by Selective Laser Melting 

 

Geng Yaoxiang, Tang Hao, Luo Jinjie, Xu Junhua, Li Jie, Ju Hongbo, Yu Lihua, Zhang Zhijie 

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

 

Abstract: Al-14.4Mg-0.33Sc-0.19Zr aluminium alloy with wide particle size distribution powders (2~46 µm) and high Mg-content was 

prepared by selective laser melting (SLM). The effects of different process parameters and aging treatment on the processability, microstructure 

and mechanical properties of SLM-formed Al-Mg-Sc-Zr alloy were studied. Results show that the high laser power can effectively reduce the 

influence of fine powder splash on the processability of the samples. The maximum relative density of the sample reaches 98.6%. The 

microstructures of the samples are composed of fine equiaxed grains and coarse grains. The increase of Mg content in Al-Mg-Sc-Zr alloy 

reduces the texture and the content of columnar grains. The micro-hardness first increases and then decreases with the increases of aging 

temperatures. Both micro-hardness and compression yield strength show that dual-peak phenomenon appears with the increase of aging time at 

350 . The maximum micro� -hardness (HV) of (1670±30) MPa and compressive yield strength of (457±10) MPa appear for the sample aged at 

350  for 1 h, with an elongation of � (27±3)%. After aging treatment at 350  for a long time, t� he micro-hardness and compressive yield 

strength of the sample decrease due to coarsening of the precipitated particles. The utilization ratio of the powders is effectively improved by 

the increase of the particle size distribution of alloy powders, and SLM-formed high Mg-content Al-Mg-Sc-Zr alloy exhibits good 

processability and mechanical properties. 

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