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Abstract: Three kinds of phenolic resin ceramic brake pads were prepared with phenolic resin, boron
modified phenolic resin, melamine modified phenolic resin as binder, and ceramic fiber as reinforcing
fiber. The impact toughness and hardness of the material were tested. The friction and wear
properties were investigated by friction and wear tester. The worn surface morphology and its
composition were analyzed by scanning electron microscope (SEM) and X-ray energy spectrometer,
and the wear mechanism was also discussed. The experimental results show that boron modified
phenolic resin binder can improve the hardness of friction materials, melamine modified phenolic resin
can improve the impact toughness of materials, reducing material hardness; in the friction process,
melamine modified phenolic resin carbonized at high temperature, forming a dense layer of friction on
the surface of friction material. The existence of friction layer makes the friction coefficient of the
friction material become relatively stable, and reduces the wear rate of the friction material.
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Table 1 Compositions of friction materials

Ingredient Mass fraction/ %
Phenolic resin 8
Boron modified phenolic resin 8
Melamine modified phenolic resin 8
Ceramic fiber 8
Barium sulfate 23
Calcium sulfate 15
Friction powder 4
Wollastonite 6
Graphite 8
Others 35
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Fig. 1 Impact toughness test specimen
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Fig. 2 Hardness test specimen
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Table 2 Mechanical properties of friction materials

Impact toughness/

Material Hardness(HRL)
(k] + em™2)
Phenolic resin ceramic 55+0.5 3.72+0.005
Bor'on modi'[ied phenolic 7040, 5 3. 9840, 005
resin ceramic
Melami ifi
clamine modificd 60+0.5 4.23+0. 005

phenolic resin ceramic
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Fig. 3 SEM images of cross section morphology of friction materials

(a) phenolic resin ceramic; (b) boron modified phenolic resin ceramic; (¢) melamine modified phenolic resin ceramic
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Fig. 4 Friction coefficient(a) and wear rate(b) of friction materials
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SEM images of wear surface morphology of friction materials

(a) phenolic resin ceramic; (b)boron modified phenolic resin ceramic; (¢) melamine modified phenolic resin ceramic
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Fig. 6

SEM image and EDS spectra of surface morphology of melamine modified phenolic resin friction materials

(a) SEM image; (b) EDS spectrum at point 1;(c)EDS spectrum at point 2; (d) EDS spectrum at point 3
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