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Friction and Wear Properties of Natural Ash-Filled Phenolic Based Composites
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ABSTRACT

This article studied the effect of natural ash (fly ash and bagasse ash) on the friction and wear
properties of phenolic based composites. The natural ash replaced alumina and silica as abrasive
materials in the composites with ash content of 0, 4, 8 and 12 wt% The composites were prepared by
hot press at 170°C. The properties of phenolic based composites were examined, including
hardness, compressive strength, and microstructural analysis. Tribological properties of the
composites in terms of the coefficient of friction and wear rate at 25, 100 and 150°C were studied. It
was found that the addition of natural ash led to a reduction of the hardness and an increase in
compressive strength of composites. The coefficient of friction of the phenolic based composites did
not change with ash loading at all test temperature. The wear resistance at 25°C for the phenolic
based composites was stable at 0-12 wt% of ash, while the wear resistance at 100 and 150°C of the

composites loaded with natural ash particles was superior to those of the composites without ash.
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Table 1 Material formulations of phenolic based composites

Materials Functions Content (wt%)
Phenolic resin Matrix 50
Chopped fiber (S-glass) Reinforcement 15
Graphite (75-100 um) Solid lubricant 3
Silicon carbide (75-100 um) Friction modifier 8
Barium sulfate (75-100 um) Filler 12
Abrasives* (75-100 um): Natural ash** (75-100 um) Abrasives 12:0, 8:4, 4:8, 0:12

*Alumina/silica, **Fly ash and Bagasse ash

NSNARALANLALTING (Mechanical properties)
AN (Hardness)

NINARELANNLIN NAFBLAINNIATFIW ASTM E384-2003 foresasinaanuudauunininesaeiu
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Figure 1 Hardness of phenolic based composites with ash content
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Figure 6 Coefficient of friction of phenolic based composites with ash content at various temperature
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