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Tribological Properties of Different Content Ti; AlC,/Cu Composites
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HOU Zhao, JIA Junhong, HE Nairu
(School of Mechanical and Electrical Engineering, Shaanxi University of Science and Technology, Xi'an 710021, China)

Abstract: With Ti; AIC, powder prepared by pressureless sintering at different temperatures (1 300, 1 350,
1 400 °C) and copper powder as raw materials. Ti; AlC,/Cu composites were prepared by powder metallurgy. The
tribological properties of composites with different content of Ti; AlC; (mass fraction of 5%, 10%, 15%., 15%) under dry
friction condition and in distilled water and seawater environments. The results show that the optimum pressureless
sintering temperature of Ti; AlC, powder was 1 350 °C, and the mass fraction of Ti; AlC, was 96%. With increasing
Tis AIC, content, the relative density of the composite decreased, and the hardness increased first and then decreased, and
reached the highest value (about 120 HV) when the mass fraction of Ti; AlC, was 15%. Under dry friction condition. the
friction coefficient and wear rate of the composite decreased significantly with increasing Ti; AlC, content. The wear rates of
composites in distilled water and seawater environments were lower than those under dry friction condition; the friction
coefficient in distilled water environment was higher than that under dry friction condition, and in seawater environment was

lower than that in distilled water environment and slightly higher than that under dry friction condition.
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Fig.1 XRD patterns of Ti; AlIC, powder pressureless-sintered at

different temperatures
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Fig.2 XRD patterns of samples with different mass fractions
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Fig.3 Micromorphology (a—d) and EDS spectrum at point A (e) of samples with different mass fractions of Ti;AlIC,
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Fig.5 [Friction coefficients (a) and wear rates (b) of samples with different mass fractions of Ti; AlC, under dry friction condition
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Fig.6 Wear SEM morphology (a—e), three-dimensional wear scar morpholgy (f) and element surface scan results (g) of samples

with different mass fractions of Ti; AIC, under dry friction condition
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Fig.7 Friction coefficients (a) and wear rates (b) of composites with different mass fractions of Ti; AlIC, under distilled water environment
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Fig.8 Wear micrographs of composites with different mass fractions of Ti; AIC, under distilled water environment
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Fig.9 Friction coefficients (a) and wear rates (b) of composites with different mass fractions of Ti; AIC, under seawater environment
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Fig.10 Wear micrographs (a—d) and element mapping results of Fig. (¢) (e) of composites with different mass fractions of

Ti; AIC, under seawater environment
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