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The Micro-hardness Analysis of Self-repairing Film Formed by Nano-Cu

LIU Qian, XU Yi, WANG Xiao-li, SHI Pei—jing, YU He-long
(a.Department of Remanufacturing engineering b.National Key Laboratory for Remanufacturing, Academy of Armored Forces

Engineering, Beijing 100072)

Abstract: The wear test was carried out on a T—11 ball-on—plate friction and wear tester and MM-200 friction and wear
tester. A film mainly made of Cu was formed on the worn surface. Nano—indentation tests indicated that the copper film
formed by Cu nano—particles additives has a lower hardness compared with that of the base material. The hardness of base
materials varied from 10 GPa to 13 GPa, while the hardness of the self-repairing film was varied from 5 GPa to 10 GPa.
Results showed that the hardness, work hardening and creep displacement values of the self-repairing film were markedly
different from that of the pure Cu film and varied with depth. This tells that the self-repairing film is a composite film of
varying composition and structure rather than a homogeneous Cu film.
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Fig.1 The schematic illustration of the nano—indentation test

system
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Fig.2 The image of nano—indentation test on the worn surface
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Table 1 The results of nano—indentation test

B RORERIRE MR R

WIAALE /mN /nm /GPa /GPa
TS 200 938 217 13.1
FKHE(A)
HiEE K
200 1052 166 9.6
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Fig. 3 The hardness of self-repairing film section of ring—
disk wear test vs position
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Fig.4 The EDS results of the self-repairing film section
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Fig. 5 The nano—indentation test results of the self-repairing film
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Fig. 6 Typical indentation creep displacement of self—
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