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Wear-resistant polymer-based composites that have excellent mechanical properties have
been increasingly required to satisfy the social needs of CO:= reduction. We developed a
wear-resistant composite composed of heat-resistant phenol resin and various kinds of filler
that is effective for the lubrication and protection of worn surfaces. The developed
material showed an excellent limiting pressure velocity (PV) value, and the wear-
resistance slid against many kinds of metal such as aluminum alloy and steel. To clarify the
wear-resistant mechanism, tribological measurements and observation of worn surfaces were
carried out. As a result, we confirmed that the wear powder had formed a smooth wear-
resistant film on the worn surface.
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Fig. 1 Schematic diagram of the sliding-wear test
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Fig. 2 Schematic diagram of the wear process of current phenol-based
composite

The yielded abrasive powder accelerates the surface wear of the composite.
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Fig. 3 Schematic diagram of the wear process of the developed phenol-
based composite

The yielded abrasive powder attaches to and protects the surface of the
composite.
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Fig. 4 (a) Laser-microscopic 3D-images of worn surfaces of composite materials

material
The prototype material has a flat surface with attached powder.

(b) Laser-microscopic 3D-image and SEM image of worn surface of prototype
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Fig. 5 TEM micrographs of carbon replica films of the worn surfaces.

With the prototype material, a thin film of the worn powder is observed on the
wearing surface, whereas with the current material, the observed material on
the surface is powder-like.
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Fig. 7 Worn volume of composite materials slid against alloy aluminum
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The worn volume of the developed material is the same level as for POM composite materials.
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Fig. 8 Limiting PV values of composite materials slid against SUS304 in dry
or oily conditions.

The developed material shows a very high limiting PV value for both
conditions.
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Fig. 9 Mechanical strength of composite materials after immersion in ATF oil
The developed material maintains the initial value for up to 600 hrs of
immersion.
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Table 1 Typical mechanical properties of the developed material
The developed material exhibits excellent mechanical properties that are on a
par with the current material.
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