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Abstract; SLM-AISi10Mg aluminum master alloy is compared to differently heat-treated LM-AISi10Mg aluminum alloys
and ZL104 cast aluminum alloy for investigating the difference in microstructure and mechanical properties. It is shown
that the base material has a tensile strength of 545 MPa and plasticity of 5.28% , and also has similar microstructure and
mechanical properties after direct aging treatment, indicating this heat treatment is ineffective for the alloy; after the base
material is subjected to solution-aging treatment, the o-Al matrix is transformed into equiaxed crystals with a grain size of
about 2 pm and the second phase presents as dispersed spherical particles, which weakens the splitting effect of reticular
eutectic Si on the Al matrix. Such heat-treated alloy has the tensile strength of 391 MPa, which is lower than that of base
mater but higher than that of ZLL104, and has the plasticity of 14.09% , which is significantly higher compared to the
base material and 71104, indicating that such heat treatment is effective. After solution-aging treatment, the
SLM-AISi10Mg alloy exhibits better mechanical properties compared to the commonly used ZL104 cast aluminum alloy,
thus is considered to replace ZI1.104 cast aluminum alloy in practical engineering applications, which can not only reduce
the manufacturing cost of aluminum alloy parts but also improve production efficiency.
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Fig.1 SEM image of AlSil0Mg aluminum alloy powder
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Table 2 Heat treatment process of SLM-AISi10Mg alloy
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Fig.2 Schematic drawing of specimen for tensile test




194 7R

g o 46 %

2 LRSI

2.1 HMALR

ANFHAAEEE T2 454 R %) SLM-AISi10Mg 51 & 4
5 71104 (& MALNE 3 Fin, B EHZZHS
TR R N T L 1 S =Y e AN T AN 2 M o 3
5L IX (FGZ) KL X (CGZ) LA K it B4R i [X
(HAZ) F R, a-Al fRLRSHIIAE 1 um DLUF, 20 Si
W8 o-Al IR A, 5 22 R 25 7, mT fg T
o-Al FEAR S B — o IR AT R B4
FLHEEIS R IR R B < A IR S T R 8 B
WIS 22 5, 6 WA B 422 I 00K Wk 3 A0 B b 4 41
S5, BRI AL RS 7 A R R R e
SEATH IS BRI a- AL FEAR S RLIE 2 75 /N R fin
A SR RN ST 29 2 o, SR SR A0 R 2 AL R
A Si — R T a-Al BA B 5 ki A, 55—
T A B JIURLAH 2 M7 SR AR, AR RLAL . BEAE[E I +
BF AL B AT DL K /N B BROIR B8 AR B i 9K

N

(a) B#t; (b) fi$t}i%§ﬂ¢i&&tﬂ¥; (c) BRI AL B
(d) FIMEE+IIRAEEE; (e) ZL104 15 A4
B3 {EFEEHEER

Fig.3 Metallographic structure of samples
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Fig.4 XRD patterns of samples
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Table 3 Vickers-hardness of samples
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Fig.6 Stress-strain curves of different samples
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Table 4 Tensile properties of different samples
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