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Fig.1 Friction coefficients of TiAl alloy with friction and wear against SiC: (a) 20 C, (b) 300 C, and (c) 600 ‘C
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Fig.2 Wear rate of TiAl alloy after friction and wear against SiC

at different temperatures
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Fig.3 Wear traces of SiC after friction and wear against TiAl alloy: (a, a") 20 ‘C, (b, b") 300 °C, (c, ¢') 600 C; (a"), (b"), (c") are the
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magnification of (a), (b), (c), respectively
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Table 1 Chemical composition of the sites marked by arrows
with numbers 1~6 in Fig.3, determined by EDS

analysis results (at%o)

Sites

W ©° ¢C Ti Al Nb Cr Si
1 309 - 5538 41.04 142 072 1.05
2 5105 041 009 - - 4845
3 049 4878 - 005 - - 5068
4 911 185 47.84 3514 239 093 274
5 47.4 - - - - 526
6 5056 - 2633 1814 146 074 177
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Fig.4 Macrostructure of wear traces of TiAl alloy after friction and wear against SiC: (a) 20 °C, (b) 300 °C, and (c) 600 C
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Fig.5 Microstructure of wear traces of TiAl alloy in higher magnification after friction and wear against SiC at different temperatures:

(a,a") 20 C, (b,b") 300 C,and (c, c') 600 C

#2 [E5 Sk 1-7 Fic &K EDS HiTER
Table 2 Chemical composition of the sites marked by arrows
with numbers 1~7 in Fig.5, determined by EDS

analysis results (at%)

Sites No. o Cc Ti Al Nb Cr Si
1 1.48 2152 29.32 21.44 0.53 - 25.71
2 545 4170 259 1.21
3 8.29 - 4837 39.81 24 113
4 3.26 - 5246 4088 230 1.10
5 23.14 - 4573 2911 1.44 0.58
6 42.19 - 3364 2153 169 0.95
7 27.26 - 40.77 29.00 1.84 1.13
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Effects of Temperature on Friction and Wear Behaviors of TiAl Alloy and SiC
Counterpart

Li Yongquan®?, Xie Faqin®
(1. Northwestern Polytechnical University, Xi’an 710072, China)
(2. Beifang University of Nationalities, Yinchuan 750021, China)

Abstract: The friction and wear properties of TiAl alloy were measured using a ball-on-disc type tribometer under sliding against SiC
counterpart in dry condition at different temperatures (20 <C, 300 <C and 600 <C). The relationship between temperature and wear rate,
friction coefficient, and topography of wear morphology as well as wear mechanism of TiAl alloy was discussed. The results show that the
wear loss of TiAl alloy increases with the rise of temperature, the wear mechanisms of TiAl alloy are grinding abrasion and grain-abrasion
at 20 <C, and the oxidation abrasion increases with an increase in temperature, especially at 600 <C. However, the wear loss of SiC
counterpart is obviously higher at 20 <C than that at 300 <C and 600 <C, because of the translation of wear mechanisms of SiC counterpart
from intergranular fracture to delamination abrasion with the increase of temperature.
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