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Abstract.

In the framework of this research, a theoretical and experimental study has been
realized in order to formulate friction composite materials from and local natural
and Industrial raw materials, such as basalt and volcanic tuff rocks as abrasive
materials, and recycling waste of brass and rubber machining particles, for
automotive brake pads applications. The first section of the research dealt with
the study of selecting the best conditions for pressing molding of bakelite
polymers BAK, and BAKj,, and testing their physical and mechanical properties.
Composite materials of these two bakelites have been prepared to evaluate some
of its mechanical properties in order to choose the best type of bakelite polymer,
raw materials, and their weight ratios for the formulation of friction composite
materials. The second part of the research dealt with the testing of the prepared
friction composite materials, to determine their mechanical properties and
compare them with commercial equivalent materials in the applications of
automotive brake pads. On the other hand, the correlation between the
mechanical properties and the physical properties of the prepared friction
composite materials, and the correlation between their tribological properties and
mechanical properties were studied. Some of the prepared friction composite
materials showed a flexural strength of 53 (MPa), a compressive strength of
148 (MPa), a Brinell hardness of 55 (HB), a porosity of 0.73%, a coefficient of
friction of 0.56, a wear rate by 5.44 x 1078 (cm®/N.m), and a brake fluid
absorption by 0.8%. These properties can be adjusted by making slight changes
to the raw materials proportions of the friction composite materials. The prepared
friction composite materials were superior in most of to their properties to their

counterparts in the literature, and to one commercial American friction composite
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materials (Bendix) available in the local market and used in the applications of
automotive brake pads. This research is, perhaps, the first of its kind in Syria at

the academic and industrial level to develop automotive brake pads.

Key words: Composite materials, Friction composite materials, Automotive
brake pads, Abrasives, Basalt, VVolcanic tuff, Bakelite, Basalt fibers, Steel fibers,
Flexural strength, Compressive strength, Tribological Properties, Coefficient of

friction, Wear rate.
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