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Friction and Wear of Materials
Homework #1
Marissa Jacovich
September 15th, 2009
1
The word ”‘tribology”’ is derived from the Greek tribos, meaning ”‘rubbing”’;
adding the -ology suffix makes tribology literally ”‘the study of rubbing.”’
More precisely, tribology is the study of how different surfaces interact with
each other, particularly when one or more of these surfaces is in motion.
The three principal areas of focus in tribology include friction, wear, and
lubrication. These three branches are interrelated: friction between parts will
cause wear, but lubrication can reduce the effect of friction, thus minimizing
wear. The word ”‘tribology”’ was officially coined in 1966 by H. Peter Jost.
2
In 2008 the GDP of the United States was estimated to be about $14.3 trillion
US dollars. The annual loss to US industries due to wear has been estimated
by various sources to be anywhere from 2-6% GDP. If existing tribological
knowledge is used to minimize unnecessary friction and wear, 1% GDP, or
about $143 billion, could be saved.
3
A common tribological problem that is part of my everyday life is the interaction between the brake pads and brake discs in my automobile. This
1
problem involves such disciplines as:
• Solid Mechanics - stress is induced in the brake pad and rotor as the
calipers contract and the surfaces are pressed into each other - a nonuniform stress distribution due to misalignment could lead to distortion
and uneven wear
• Heat Transfer - heat is generated by the friction between the brake
pads and the rotating cylinder as the car slows
• Fluid Dynamics - air, rainwater, or some other fluid may act as a lubricant to the system - reducing or slowing wear, but possibly detrimental
to the process of stopping the car
• Material Mechanics - material from the brake pads wears away upon
contact with the spinning cylinder, leading to gradual degredation of
the pads. If the pads include a material such as graphite, the detached
particles may actually act as a lubricant as well. Also, the part materials may be subject to corrosion due to environmental factors (sand,
road salt) which will also have an effect on the behavior of the system.
2
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