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Tribological Behavior of Plasma Chromized Layer on
TC21 Alloy at Different Temperatures
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(Collage of Materials Science and Technology. Nanjing University of
Aeronautics &. Astronautics, Nanjing, 211106, China)

Abstract: To improve the tribological behavior of TC21 alloy, the chromized layer is prepared on its sur-
face by using the double-glow plasma surface alloying technology. The microstructure, element distri-
bution, hardness and adhesion strength of chromized layer are characterized by the scanning electron mi-
croscope (SEM), energy dispersive spectrometer (EDS), hardness tester and scratch tester, respective-
ly. Using the friction and wear testing machine, the tribological behavior of matrix and chromized layer
is explored at different tempertures. The results show that the chromized layer is dense, not cracked and
well combined with matrix, and its thickness is about 20 pm. The surface micro-hardness of chromized
layer is over 1 000 HV, ; and gradually decreases with the depth. After chromizing, the general friction
coefficient and the specific wear rate of TC21 alloy are reduced at different temperatures, which shows

that the antifriction and wear-resistance perform better. The main wear mechanisms of matrix are abra-
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sion wear, adhesive wear and oxidation wear at 20 ‘C. The wear mechanism is dominated by the abra-

sion wear at the same temperature. At 500 ‘C, the adhesive wear and the oxidation wear become more

serious, and the chromized layer wear mechanisms are elamination wear and oxidation wear.

Key words: TC21 titanium alloy; double-glow plasma surface chromzing; different temperatures; tribo-

logical behavior
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Tab.1 Chemical compositions of TC21 alloys wt%

Ti Al Zr Sn Mo Cr Nb
Else 5.88 1.71 1.87 2.22 1.13 1.78
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Fig. 1 SEM micrographs of surface and cross-section of

chromized layer
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Fig. 2 EDS analysis of TC21 chromized layer
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Fig. 3 Hardness of TC21 chromized layer vs. distance

from surface
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(a) Test result of scratch

(b) Scratch morphology
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Fig. 4  Scratch test results of chromized layer and

scratch morphology
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Fig.5 Friction cofficient of TC21 matix and chromized

layer at different temperatures
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Tab.2 Wear results at different temperature conditions
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Fig. 6 SEM images of wear surface of TC21 matrix at different temperatures
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Fig.7 SEM images of wear surface of chromized layer at different temperatures
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at different temperatures
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er by EDS at different temperatures
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