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Fig.1  SEM images of the sintered samples: (a) Ti-8Si, (b) Ti-8Si-0.7Zr, (c) Ti-8Si-1.4Zr, and (d) Ti-8Si-1.4Zr-0.1Y
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Table 1  Surface microhardness of the four alloys (MPa) 

Alloy Ti-8Si Ti-8Si-0.7Zr Ti-8Si-1.4Zr 
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Hardness 10200 12940 9780 13770 
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Fig.2  Friction coefficient of the alloys 
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Fig.3  SEM images of the alloys, wear surface: (a, b) Ti-8Si, (c, d) Ti-8Si-0.7Zr, (e, f) Ti-8Si-1.4Zr, and (g, h) Ti-8Si-1.4Zr-0.1Y
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Table 2  EDS element analysis of wear surface (at%) 

Alloy C N O Si Ti 

Ti-8Si 0.65 13.09 57.49 7.49 21.29 

Ti-8Si-0.7Zr 1.49 15.13 54.12 7.35 21.9 

Ti-8Si-1.4Zr 1.14 13.49 57.06 8.01 20.3 
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Abstract: Ti-8Si, Ti-8Si-0.7Zr, Ti-8Si-1.4Zr and Ti-8Si-1.4Zr-0.1Y

2

O

3

 (wt%) alloys were prepared by high-energy ball milling and 

cold-pressure sintering with Ti, Si, Zr and Y

2

O

3 

powders as starting materials. Morphologies and phase composition of the sintered 

samples were analyzed by SEM and EDS, respectively. Their hardness, friction coefficient and wear resistance were also investigated. 

The results show that the four kinds of samples are mainly composed of Ti

5

Si

3

 phase, Ti(Si) solid solution and Ti(Si, Zr) solid solution. 

Zr and Y

2

O

3

 function as a dispersion strengthening or solid solution strengthening element through changing the content of Ti

5

Si

3

 and 

other phases and the proportion of solid solution, and thus improve the microhardness. The Ti-8Si-1.4Zr-0.1Y

2

O

3

 has the largest 

microhardness (13770 MPa), improved by 35% compared with 10200 MPa of Ti-8Si. The friction coefficient of Ti-8Si alloy (about 

0.365) is minimum; however, the friction coefficient of Ti-8Si-1.4Zr-0.1Y

2

O

3

 (about 0.375) decreases by 26% compared with 0.504 of 

Ti-8Si-1.4Zr. Zr element decreases the wear width of the alloy and improves the wear resistance, although it increases its friction 

coefficient. Ti-8Si-1.4Zr-0.1Y

2

O

3

 alloy has the best wear resistance with minimum wear width, because Y

2

O

3

 significantly improves 

the wear resistance. The wear mechanisms of the four alloys are mainly fatigue wear, accompanied by abrasive wear and oxidation 

wear. 

Key words: Ti-Si alloy; sintering; micro-hardness; wear resistance 
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