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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,03
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Table 1 Surface microhardness of the four alloys (MPa)

Ti-8Si-1.4Zr-
Alloy Ti-8Si Ti-8Si-0.7Zr Ti-8Si-1.4Zr

0.1Y»0;
Hardness 10200 12940 9780 13770

2.3 EEARY

Kl 2 b Ti-8Si. Ti-8Si-0.7Zr. Ti-8Si-1.4Zr Fl
Ti-8Si-1.4Zr-0.1Y,05 4 Fp & 4 1T FEHE 10 min (1) )5
RN, WTULEH, 4 Fihgkdy kst s
MR BL, RIS &, Faod BB ANI B, T R Bk
NI ZBEROIX — B B . X T Ti-8Si &4, 4
7T %1 160 s 1Y BE 4 2 J5 B IF U8 0k N R 5 BB 45 Bt
VR N Zr 78 3 FY,05 J B £ B BT 75 14 1 ) 3G
H. Ti-8Si-1.4Zr-0.1Y,05 & 4 71 B & By BUBE R H0%
BIRK, il B A I R A HE N RS BE Y BE . W
WO R RN, E T B G B R R T RO R, O
flt AN, RO, BRI, TRl 4 M A4
JEFUNG U0 AT RE AR A Y I . HENRRUE BRI B, B
7 VR 8 ) 2 T ) A o g ARG, fo T AR K T A s
SRR N, B AR R G, R, B R T
HEAG. w2, 4 Mo iR ians
3 0.365 (Ti-8Si). 0.441 (Ti-8Si-0.7Zr). 0.504
(Ti-8Si-1.4Zr) Ml 0.375 (Ti-8Si-1.4Zr-0.1Y,053).
o, Ti-8Si A& EHR REURAC, B H TC4 4K
HA MR (0.45) K WA Zr J i Al A
RHO K {H Ti-8Si-1.4Zr 45 Ti-8Si-1.4Zr-0.1Y,05
FHLG, W0 0.1Y,0; Ji BEHE R BUBRAR T 4 26%, it
B Y205 0] 5055 B < PR 5 B 400 1k e A

Ti-8Si-1.4Zr
0.6F Ti-8Si-0.7Zr

l' 'U il
w||l|, l| h“ﬂm i

‘‘‘‘‘‘

805}
£ M
g 041 Hn\

ﬁhm M\W‘ "
Ti-8Si-1.4Zr-0.1Y O,

Ti-8Si

:: 0.2 1\

0 100 200 300 400 500 600
Time/s

K2 defEER

Fig.2 Friction coefficient of the alloys
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Fig.3 SEM images of the alloys, wear surface: (a, b) Ti-8Si, (¢, d) Ti-8Si-0.7Zr, (e, f) Ti-8Si-1.4Zr, and (g, h) Ti-8Si-1.4Zr-0.1Y,03

Table 2 EDS element analysis of wear surface (at%)

Alloy C N 0 Si Ti
Ti-8Si 0.65 13.09 57.49 749 21.29
Ti-88i-0.7Zr 1.49 1513 54.12 735 219
Ti-8Si-1.4Zr 1.14 1349 57.06 8.01 203
Ti-8Si-1.4Zr-0.1Y,05 2.12 11.16 54.62 8.7  23.4

3 & it

1) Zr K Y,0; Je il @ i# g TisSi; 2540 2
7 A A T O O B O S V= N 1
Ti-8Si-1.4Zr-0.1Y,0; £ 4 I S T bl 5 85 K, HBUE (4
13770 MPa) Lt Ti-8Si-1.4Zr 54:(9780 MPa)#ii=1 T 41 41%.
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Friction and Wear Properties of Ti-8Si-xZr-yY,0; Alloys

Ge Xiaolan, Han Tian, Xu Xiaojing, Liu Qinghui, Wu Liujun, Zhong Yiying
(Engineering Institute of Advanced Manufacturing and Modern Equipment Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract: Ti-8Si, Ti-8Si-0.7Zr, Ti-8Si-1.4Zr and Ti-8Si-1.4Zr-0.1Y,03 (wt%) alloys were prepared by high-energy ball milling and
cold-pressure sintering with Ti, Si, Zr and Y.O; 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 TisSis phase, Ti(Si) solid solution and Ti(Si, Zr) solid solution.
Zr and Y,0s; function as a dispersion strengthening or solid solution strengthening element through changing the content of TisSi; and
other phases and the proportion of solid solution, and thus improve the microhardness. The Ti-8Si-1.4Zr-0.1Y,0; 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,0; (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,0s3 alloy has the best wear resistance with minimum wear width, because Y,O; 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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