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Fig. 1 Optical microstructures of as-cast
ZA35-4Si-3Sn-x%Sr alloy: (a) 0%Sr ; (b)
0.05%Sr; (c) 0.1%Sr; (d) 0.2%Sr; (e)
0.4%Sr
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Fig. 2 XRD patterns of ZA35-4Si-3Sn alloy with different Sr

additions: (a) 0% Sr; (b) 0.4% Sr
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Fig. 3 Effect of Sr content on average size and roundness of

primary Si (a) and eutectic Si (b) in ZA35-4Si-3Sn alloy
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Fig. 4 Solidification cooling curves of ZA35-4Si-3Sn-x%Sr alloys
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Table 1 Characteristic parameters of eutectic Si precipitation

of ZA35-48Si-3Sn alloy modified by various Sr contents

w(S1)/% Oen/C O/ C Ora/'C Opc/C AO'IC AGe/C Atls
0 582.8 - 578 5679 - -1 33
0.05 563.6 558 5595 5579 15 17.5 21
0.1 557.8 556.5 557.5 556.2 1 19.5 17
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Fig. 5 Tensile stress-strain curves of as-cast ZA35-4Si-3Sn-
x%Sr alloys (a) and their hardness and wear loss (b) (Wear
conditions: applied load 150 N, sliding speed 200 r/min, wear

time 10 min)
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Fig. 8 Worn surface morphology with different sliding speed at sliding distance of 1884 m and load of 200 N: (a) ZA27, 200 r/min;
(b) ZA35-4Si-3Sn-0.1Sr, 200 r/min; (c) ZA27, 400 r/min; (d) ZA35-4Si-3Sn-0.1Sr, 400 r/min
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Table 2 EDS analysis results of worn surfaces of ZA27and ZA35-4Si-3Sn-0.1Sr alloys

Chemical composition of worn surface, w/%

Alloy Rotation speed/(r-min ")
Zn Al Si Sn (6] Fe
ZA27 200 60.16 21.42 - - 9.21 9.21
ZA27 400 44.50 11.67 - - 15.68 28.15
ZA35-4Si-3Sn-0.1Sr 200 24.43 34.17 4.33 6.01 31.06 -
ZA35-4Si-3Sn-0.1Sr 400 34.11 33.43 4.50 5.72 22.24 -
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Effect of trace Sr on microstructure and
wear properties of ZA35-4Si-3Sn alloy

YIN Bin, DU Jun, LI Wen-fang

(School of Materials Science and Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: ZA35-4Si-3Sn alloy containing with different Sr contents were prepared by ordinary gravity casting. The
effect of Sr content on the microstructure and tensile strength were investigated. The modification mechanism of Sr was
deeply disclosed through thermal analysis. The dry sliding friction and wear properties under different sliding speeds
were mainly studied. The results show that the primary Si crystals gradually become nodular, while the eutectic Si
crystals with fine fibrous structure significantly increase with increasing the Sr content. After being modified by 0.1%Sr
(mass fraction), the hardness of ZA35-4Si-3Sn alloy increases to 143 HB. The tensile strength and strain to failure are
improved by about 45.8% and 151.5%, respectively. The modification mechanism is mainly ascribed to promote the
nucleation and restrict the growth of eutectic Si crystals. Compared with ZA27 alloy, ZA35-4Si-3Sn-0.1Sr possesses
lower friction coefficient. There is no significant change in wear properties under the low sliding speed of 200 r/min.
However, the ZA35-4Si-3Sn-0.1Sr exhibits excellent friction and wear properties under high sliding speed of 400 r/min
with lower temperature rising and wear loss.

Key words: wear-resistant zinc alloy; strontium modification; thermal analysis; friction; wear
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