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Fig.1 XRD patterns of MA Al-12%Sn-x%MgH, and MA
Al-12%Sn-1.2%Mg powder alloys: (a) 0%MgH,; (b)
0.5%MgH,; (c) 0.8%MgH,; (d) 1.2%MgH,; (e) 1.2%Mg
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Fig. 2 DSC heating scan curve of MA Al-12%Sn-5%MgH,
alloy powder after milled for 40 h
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Fig. 3 XRD patterns of MA Al-12%Sn-x%MgH, alloys sintered at 873 K for 1 h: (a) 0%MgH,; (b) 0.5%MgH,; (c) 0.8%MgH,; (d)

1.2%MgH,
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4 MAAL-12%Sn-x%MgH, &4 2 EHIF1 873 K ka4 1 h J5 1) SEM 1 HUHE
Fig. 4 BSSEM images of MA Al-12%Sn-x%MgH, alloys sintered at 873 K for 1 h: (a) 0% MgH,; (b) 0.5%MgH,; (c) 0.8%MgH,;

(d) 1.2%MgH,
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Fig. 5 Dependence of relative density on MgH, content for

MA Al-12%Sn-x%MgH, alloys after compacting and sintering

at873 K forlh
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£ 1 MAAI-12%Sn-x%MgH, & 4 s fE
90 Tablel Tensile properties of MA Al-12%Sn-x%MgH, alloys
Content of MgH,/%  Tensile strength/MPa  Elongation/%
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Fig. 6 Dependence of micro-hardness on MgH, content for &
MA Al-12%Sn-x%MgH, alloys after compacting and sintering %) 150
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Fig. 7 Dependence of tensile strength on MgH, content for
MA Al-12%Sn-x%MgH, alloys after compacting and sintering
at873 K for1h

&l 8 MAAI-12%Sn-x%MgH, &4 48 H il H 873 K 5845 1 h J& (I Hzfdi i -1 SEM 14
Fig. 8 Tensile fracture SEM images of MA Al-12%Sn-x%MgH, alloys sintered at 873 K for 1 h: (a) 0%MgH,; (b) 0.5%MgH,; (c)

0.8%MgH,; (d) 1.2%MgH,
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ELRE AL ) MA AL-12%Sn-(x%Mg) & 4 2 78 3K B Ji5 (1)
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T bl 4 D) el i 3 4 D
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Table 2 Tribological properties of MA Al-12%Sn-x%MgH,/
(x%Mg) alloys and industrial bearing alloy

Composition f Av/mm®  Am/mg

MA Al-12%Sn 0.42 4.4 14.2

MA Al-12%Sn-0.5%MgH, 0.43 3.7 13.0
MA Al-12%Sn-0.8%MgH, 0.42 3.5 10.3
MA Al-12%Sn-1.2%MgH, 0.46 43 11.1
MA Al-12%Sn-(0.8%Mg) 0.44 4.0 12.3
MA Al-12%Sn-(1.0%Mg) 0.45 3.9 11.5
Al1128n2.5SiPbCul.5 0.54 5.6 20.0

f: Friction coefficient; Av: Wear volume; Am: Mass loss
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Fig. 9 SEM images of worn surface of MA Al-12%Sn-

x%MgH, alloys: (a) Al-12%Sn; (b) Al-12%Sn-0.8%MgH,; (c)

EDS pattern
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Effect of MgH, on microstructure and
properties of MA Al-12%Sn alloy

ZENG Mei-qin"*, DENG Qiu-jie"*, LU Zhong-chen®*, OUYANG Liu-zhang"*, ZHU Min"*, WANG Hui*

(1. School of Materials Science and Engineering, South China University of Technology, Guangzhou 510640, China;
2. School of Mechanical & Automotive Engineering, South China University of Technology, Guangzhou 510640, China;
3. Key Laboratory of Advanced Energy Storage Materials of Guangdong Province, Guangzhou 510640, China)

Abstract: The mechanical alloying(MA) was used to prepare Al-12%Sn-x%MgH, (mass fraction) alloy powder. Then the
bulk alloy was obtained by a combination of cold pressing and conventional powder sintering. The effects of MgH,
addition on the microstructure and properties of Al-12%Sn were investigated by XRD, SEM, mechanical properties tester
and wearing tester. The results show that MgH, addition can achieve Sn phase homogenously distribution in Al matrix. It
also can disrupt the oxide film covered on Al particles and increase the sintering activity of Al-12%Sn alloy. With the
MgH, addition increasing, the relative density and tensile strength of Al-12%Sn alloy improve significantly. But
excessive MgH, addition will bring about brittle phase Mg,Sn, which not only causes the poor of Sn phase in the matrix
but also leads to the deterioration of the alloys. In addition, MgH, addition can also improve the wear properties of
Al-12%Sn alloy. When the MgH, content is 0.8%, Al-12%Sn alloy exhibits the best mechanical properties and wear
properties .
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