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Effects of Si addition on microstructure and
wear properties of mechanical alloying Al-12%Sn
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Abstract: The mechanical alloying (MA) was used to prepare Al-12%Sn-x%Si alloy powders, and then, the bulk alloy
was obtained by a combination of cold pressing and conventional powder sintering. The effects of Si addition on the
microstructure and properties were investigated by XRD and SEM. The results show that appropriate Si addition can
achieve the uniform Sn distribution in Al-12%Sn matrix. It can also effectively facilitate sintering due to the formation of
Al-Si eutectic liquid phase, and significantly improve the densification of alloy. With the Si addition increasing, the
hardness, strength and ductility enhance obviously. In addition, Si addition can also develop excellent wear properties in
Al-12%Sn alloys, furthermore, when the Si addition is 2.5%, Al-12%Sn-2.5%Si has the best wear properties.
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Fig. 1 Relationship between Si addition and relative density
Al-12%Sn-x%Si (MA) alloy after compacting and sintering at

different temperatures for 1 h

2.2 70 Si ¥ MA Al-12%Sn & &AL B S0
Kl 2 Bizn k) Al-12%Sn-x%Si(MA) & 42 4E 600 Che

45 1h JaM SEM 5. IR HUR 715, Hsed
U N I P EOROR ) Sn A, I SR R DX 300 1
() S B /N ) AL SEAAAH , T 2030 43 € DX sy,
A St AL 2(d) T ELRREXIR) . K 2 v I, Bl
H Si R, Sn AR R WA
RII0 Si (A 2(a)), Al-12%Sn(MA) £ 4= 1) Sn A
SRR, X B B RIS ™ E
In—ERR Si Ja, T Si fERegs B R T AkE
FLAAH NS T Al-Sn B 5354, 6453 Sn AHARAS S
AN A (B 2(0)H(0)))s St AR IR 4547 A1 T
B AN R AE PR BRI B iy, IX B B Si Reiig i 2
B Al-Sn S ALEIPER- . Had, 34 STy hfe
R 3.5%KF, A TSR B KA AR HUIRAH, i fE
TN AlsFeSi AH(ILE 2(d)). XAl AlsFeSi J& T
BRI LR B R AEAH Si & B mETnE T Fe 1
Y I . T AlFeSi AUEMEYER, Pk, Hoxd
B MERATEREAR] . teAh, Wl 2(c)h G s fe
TS RO, S Si IR S LRI AT
Kl 3 B s AN [F] 75 £ Si 1 AL-12%Sn(MA) &
GAE 600 CTRHESE 1 h J5 1 XRD . &l 3wl WL, %0

B2 Al-12%Sn-x%Si(MA)&4:7E 600 ‘CEE4Y 1 h )5 SEM 14

Fig. 2 SEM images of Al-12%Sn-x%Si (MA) alloy sintered at 600 “C for 1 h: (a) Without Si addition; (b)1.5% Si; (¢) 2.5% Si;

(d) 3.5% Si
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Fig. 3 XRD patterns of Al-12%Sn-x%Si (MA) alloy sintered at 600°C for 1 h: (a) Without Si addition; (b) 1.5%Si; (c) 2.5%Si; (d)

3.5% Si
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Fig. 4 Relationship between of Si addition and microhardness
of Al-12%Sn-x%Si (MA) alloy after compacting and sintering

at different temperatures for 1 h
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Fig. 5 Relationship between Si addition and tensile strength
of Al-12%Sn-x%Si (MA) alloy sintered at 600 C for 1 h
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Fig. 6 Compression curves of Al-12%Sn-x%Si (MA) alloy
sintered at 600 C for 1 h
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Alloy Wear coefficient Wear volume/mm’
AlSn12Si2.5PbCul.5 0.54 5.0
AlSn12 0.53 4.42
AlSn12Sil.5 0.49 3.0
AlSn12Si2.5 0.45 2.36
AlSn12Si3.5 0.46 3.18
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Fig. 7 SEM images of worn surface of Al-12%Sn-x%Si (MA) alloy: (a), (b) Al-12%Sn; (c) Al-12%Sn-2.5%Si;
(d)Al-12%Sn-3.5%Si
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Fig. 8 SEM images of wear debris of Al-12%Sn (MA) alloy: (a), (b) Without Si addition; (c), (d) 2.5% Si
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