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Table 1 Chemical composition of Al-Si-Mg-Zr powder and
SLM-formed sample (w/%)

Sample state Si Mg Zr Al
Powder 8.0 2.6 0.4 Bal.
SLM-formed 8.2 2.3 0.4 Bal.

Bl SLMAIEAI-Si-Mg-ZrF it (¥ % W HE
Fig.1 Photography of SLM-formed Al-Si-Mg-Zr samples
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Fig.2 Upper surface SEM images and longitudinal section OM microstructures (insets) of the SLM-formed Al-Si-Mg-Zr samples under
different laser powers and scanning speeds: (a) 250 W/800 mm s, (b) 250 W/1100 mm s, (c) 350 W/800 mm s, and

(d) 350 W/1100 mm s™
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Fig.3 Variations of the porosity of the SLM-formed Al-Si-Mg-Zr

samples with the scanning speed at different laser powers
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Fig.4 Longitudinal section SEM microstructures of SLM-formed
Al-Si-Mg-Zr sample: (a) low magnification image and

(b) enlarged image of fine region in Fig.4a

Kl 5 SLMEJEAL-Si-Mg-Zrik i 9031 T i EBSD oM 41 23
Fig.5 Longitudinal section EBSD microstructure of inverse pole
of SLM-formed Al-Si-Mg-Zr sample
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Fig.6 SEM images of SLM-formed Al-Si-Mg-Zr sample after
aging at 165 °C for 2 h (a) and 12 h (b)
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Fig.7 XRD patterns of the SLM-formed Al-Si-Mg-Zr samples
before and after aging at 165 °C for different time
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Fig.8 Vickers hardness (a), engineering tensile stress-strain curves
(b), and mechanical properties (c) of SLM-formed

Al-Si-Mg-Zr samples after aging at 165 ‘C for different time
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Microstructure and Mechanical Properties of Al-Si-Mg-Zr Alloy Produced by Selective
Laser Melting

Lv Hongwei®, Zhang Zhijie®, Luo Jinjie?, Geng Yaoxiang®, Ju Hongbo®, Yu Lihua', Xu Junhua®
(1. School of Materials Science and Engineering, Jiangsu University of Science and Technology, Zhenjiang 212003, China)
(2. Kunshan Guoli Vacuum Electric Co., Ltd, Kunshan 215333, China)

Abstract: The effects of process parameters on processability, and aging treatment on microstructure and mechanical properties of
selective laser melting (SLM) high Mg-content Al-Si-Mg-Zr alloy were studied. The results show that a large number of fine equiaxed
grains form at the boundary of the molten pool of the alloy, which can avoid the generation of cracks during the SLM forming process and
increase the processability of the sample. The porosity of the samples obtained under different process conditions is less than 0.3%. The
yield strength (YS) and ultimate tensile strength (UTS) of the as-built samples are (42648) MPa and (464+12) MPa, respectively. After
aging treatment, due to the increase in the number of nanoparticles embedded in a-Al cells, the strength of the sample increases obviously.
The maximum YS and UTS of aged samples reach (482+11) MPa and (522+10) MPa, respectively. The strength of the present samples is
much higher than that of commercial SLM-formed Al-Si-Mg alloy.
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