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ABSTRACT: The work aims to choose the best wear plate material by comparing various properties of copper-based graphite
composite (SY-01) and copper-based PTFE composite (SY-02). Microstructure and chemical composition of the coatings were
evaluated with environmental scanning electron microscope (ESEM) and supporting energy dispersive spectroscopy (EDS).
Pore distribution and porosity value were analyzed and tested in pressure mercury method. Micro-hardness and impact resis-
tance were analyzed with numerous devices and in various methods. In addition, tribological properties of the two wear-resistant
layers were tested with SRV-4 high-temperature friction and wear tester. The porosity of SY-01 sample was 28.04% while that
of SY-02 sample was 7.43%. The average microhardness of SY-01 was 52.75HVO0.5 and the distribution was more uniform.

However, microhardness of the mixed area was nearly 32HVO0.5. Under the same friction conditions, depth of wear scar of
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SY-01 sample was 3.50 um, and that of SY-02 sample was 11.0 um, which was about 3 times that of SY-01 sample. The micro-

hardness, impact resistance and tribological properties of SY-O1 wear-resistant layer are all superior to those of SY-02

wear-resistant layer. Friction-wear mechanism of SY-01 wear-resistant layer involves abrasive wear and adhesive wear, while

that of SY-02 wear-resistant layer mainly involves abrasive wear.

KEY WORDS: copper-based self-lubricating materials; graphite; PTFE; microstructure; mechanical properties; tribological

properties
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Fig.1 Surface morphology of wear-resistant layer
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Fig.2 Surface scanning results of SY-01 sample
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Fig.3 Surface scanning results of SY-02 sample
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Fig.4 Lubricant ratio of SY-01wear-resistant layer in grayscale method
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Fig.5 Lubricant ratio of SY-02 wear-resistant layer in grayscale method
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Fig.6 Pore size distribution curve
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Tab.1 Porosity of wear-resistant layer

Wear layer porosity/%

Sample Porosity/%

0.0071~0.1 pm 0.1~1.0 pm 1.0~10 pm 10~100 pm 100~200 pm
SY-01 28.04 0.4 8.1 14.5 70.5 6.6
SY-02 7.43 7 12.2 43 40 36.5
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Fig.7 Average microhardness trend distribution of
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Fig.9 Variation curve of friction coefficient of wear-resistant

layer under different lubrication conditions: a) dry friction; b)
oil lubrication
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