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specimen(b) (R stands for corner radius, d stands for
diameter)
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Fig. 2 Optical metallographs of SLM deposited AlSiMgl.4 sample for different material orientations (Dashed lines show

melt pool boundaries): (a), (b) XZ plane; (¢), (d) XY plane
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Fig. 3 SEM images of SLM deposited AlSiMg1.4 alloy in XZ plane(a), enlarged images of fine region(b), coarse region(c)

and heat-affected zone(d)
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El4 SLMUTHIZS AISiMgl.4 £ 5 (1 TEM W74
Fig. 4 TEM bright field image of SLM deposited
AlSiMgl1 .4 alloy

£1 SLMUIHZ AISiMgl .4 £ 5 EDS J& 43 #r
Table 1 Energy dispersive spectrometry analysis of point
in SLM deposited AlSiMgl .4 alloy as marked in Fig. 4

Mass fraction/%

Point No. Position

Al Si Mg
1 Cell 96.5 2.6 0.3
2 Cell 96.5 2.8 0.4
3 Cell 96.2 33 0.6
4 Boundary 50.1 33.7 16.2
5 Boundary 69.0 20.5 10.5
6 Boundary 414 39.1 19.5
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Fig. 5 EBSD orientation map(a) and grain size

distribution(b) of SLM deposited AlSiMgl.4 sample in XZ

plane (Inset in Fig. 5(a) shows inverse pole figures)
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%6 SLM /ﬂ.ﬁ/\ N #HH& %/\ [N # QZTI_J/JJIL’_LHT)&AL}EZ h}:El'] SEM 1%
Fig. 6 SEM images of SLM deposited AlSiMg1.5 sample(a) and samples after ageing at 150 ‘C(b), 300 ‘C(c) and 400 C(d)
for2 h
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Fig. 7 Engineering tensile stress—strain curves(a) and mechanical properties(b) of SLM deposited AISiMgl.4 samples after

aging at different temperature for 2 h
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B9 AFEUTHT M SLM UTAAES AlSiMg 1.4 FF 5 ¥ Ad b O35
Fig. 9 Tensile fracture of SLM deposited AlISiMg1.4 samples in different depositional directions: (a), (b) XY plane; (c), (d)

XZ plane
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Fig. 10  Tensile fracture morphologies of 400 C aging AlSiMgl.4 samples along different depositional directions: (a), (b)

XY plane; (c), (d) XZ plane
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Effect of aging temperature on microstructure and mechanical
properties of high-strength AISiMg1.4 alloy fabricated by
selective laser melting

GENG Yao-xiang', FAN Shi-min?, Li Jie’, XU Jun-hua', ZHANG Zhi-jie', JU Hong-bo', YU Li-hua'

(1. School of Materials Science and Engineering, Jiangsu University of Science and Technology,
Zhenjiang 212003, China;
2. Chonggqing Changzheng Heavy Industry Co., Ltd., Chongqing 400083, China;
3. XEMC Winpower Co., Ltd., Xiangtan 411102, China)

Abstract: In this work, the influence of aging temperature on microstructure and mechanical properties of SLM
deposited high Mg-content AISiMg1.4 alloy was systematically studied. The results show that the SLM deposited
sample has a typical molten pool structure, in which the columnar grains penetrate the molten pool and the
equiaxed grains exist in the molten pool boundary. The cellular substructure exists in the grains. The increase of
Mg content in the sample effectively improves the solid solution of Mg in a(Al) matrix, which is conducive to the
formation of Mg-Si clusters in SLM deposited samples and the precipitation of Mg-Si strengthening phases in
direct aging samples, and thus effectively improves the strength of the alloy. After being aged at 150 “C for 2 h, the
yield strength (g,),) and tensile strength (g,) of the samples are over 320 MPa and 530 MPa, respectively, which
are higher than those of the most of the known Al-Si-Mg alloys fabricated by the SLM technique. Due to the
different distribution and size of cellular substructure in different deposition directions, the as-deposited and
150 C aging samples have obvious mechanical property anisotropy. When the aging temperature increases to
300 C and 400 °C, the anisotropy of mechanical properties of the samples with different deposition directions
disappears due to the decomposition of cellular substructure. In this case, the strength of the samples decreases
significantly, and the elongation increases greatly.

Key words: selective laser melting; AISiMg1.4 alloy; microstructure; mechanical properties; anisotropy
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