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The origin of friction: do we know enough to predict friction?
Prof. Stephen Hsu, George Washington University, USA.
Abstract
Since the term Tribology was coined in 1966 by Peter Jost in his report on the cost of friction,
wear and corrosion to the UK economy (1.1-1.4% of UK GDP). As a result, the UK government
established several national centers on Tribology. Since then, the world has invested extensively
to the study of friction, wear, and lubrication. After 52 years, we have gain tremendous
knowledge on Tribology. Many technical problems have been solved and the technology of
wear prevention through material science and lubrication. Today, carbon emission has become
the top priority to combat global warming. In transportation, fuel economy improvement is the
top priority to reduce oil consumption and emission, which rests on the ability of controlling
friction between sliding surfaces.
How much do we know about friction? Well, friction is a transient quantity as a result of the
energy dissipation when one surface slides against another surface under load. It depends on
numerous factors, such as materials properties, speed, load, lubrication, and surface roughness,
and humidity, etc. So if all these parameters are defined, then we will know the friction? Well,
not necessarily……What is the gap between what we know about friction and our ability to
predict friction a priori?
The lecture will trace the origin of friction, how it evolves, and how our understanding of it is
marred by misconceptions and too many exceptions. A series of simple scratch tests on welldefined substrates will be used to illustrate the nature of resistance force, friction as we know it.
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