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Fig.1 Microstructures of TiAIC/TiAl composites after shallow

corrosion (a) and deep corrosion (b)
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Table 1 Properties of Ti,AIC/TiAl composite and Al,O3; ceramic

. Hardness, Flexural Compressive
Material HRC strength/MPa  strength/MPa
Ti,AIC/TiAl 46.8 900.9 1555.2
Al,O3 95 310 2200

TC 1) 140 A DG A e 2 4
KA Bz, Hihndfr 10 N, %% 100 r/min,
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We(mm® N ™) i 5 847 5 1o R 30 85 55 A X6 B (1
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AV
R T 2nPIRt
X AV NERE (mm?) ; PRI (N) 5 r B
JRFEAE (mm) 3 ROAEE (r/imin) 5 t MBI (s) .
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Fig.2 Oxidation kinetics curves of TiAIC/TiAl matrix composites

(a) and TiAl alloy (b) at different temperatures
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Fig.3 XRD patterns of TiAIC/TiAl matrix composites after

oxidation at different temperatures
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4 Ti, AICITIAlI FEE &R G SEM TES
Fig.4 SEM morphologies of Ti AIC/TiAl matrix composites after oxidation testing at 400 C (a, b), 600 C (c, d), and 800 C (e, f)

0.6
_ 05
k]
(&) L
2 0.4
3
O 03t
5
= —25C
::_’ 0.2} ——400C
—— 600 C
0.1t ——800 C
0 200 400 600 800 10001200

Time/s

5 Ti,AICITIAl £ 5 & FRHEA RIREE N B BEBE R 2
Fig.5 Friction coefficient of Ti,AIC/TiAl matrix composites at

different temperatures
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Fig.6 Wear tracks morphologies of Ti,AIC/TiAl matrix composites after testing at different temperatures: (a, b) 25°C, (c, d) 400 C,

(e, f) 600 °C, and (g, h) 800 ‘C
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Fig.8 3D morphologies of worn surfaces of the TiAIC/TiAl matrix composites after testing at different temperatures: (a) 25 C,

(b) 400 °C, (c) 600 °C, and (d) 800 ‘C
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High-Temperature Friction and Wear Behavior of Three-Dimensional Continuous
Network Ti,AIC/TiAl Composites

Feng Jinyu, Xiao Huagiang, Zhao Sihao, Xiao Yi, You Chuanchuan, Zhao Xinxin
(College of Mechanical Engineering, Guizhou University, Guiyang 550025, China)

Abstract: Three dimensional continuous network TiAIC/TiAl composites were prepared by vacuum hot pressing. The high temperature
oxidation behavior and mechanism of the composites were studied by friction and wear tester. The results show that under the high
temperature oxidation condition, Al,O3 mossy oxide forms on the surface of the composite below 600 <C, and the TiO, agglomerate and
the mixed layer of TiO, and Al,O3 form at 800 <C. With the increase of temperature, the friction coefficient decreases to 0.3237 due to the
lubrication of the oxide film, and the softening of the substrate and the prominent growth of TiO, agglomerates make the wear rate
increase to 4.5x10™ mm?/(N m). The abrasive wear is transformed into the mixed wear of abrasive wear and oxidation wear.
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