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An Application of Sliding Friction of
Lightly Lubricated Elastomer
in a New Class of Mechanical Damper
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Most of the motion controllers are designed based on the principle of fluid
damping — resistance of fluid going through a small hole between two chambers
being used to control the speed of a moving part or to dissipate kinetic energy.
However, the possibility of oil leakage has long been a problem hard to overcome.
Hence, a new design which can demonstrate resembling damping effect, be cost
effective, yet render no concern of oil-leakage has been a priority of research in the
industry. To fulfill this need, a new class of motion controller featuring lubricated
rubber friction (LRMC) was invented. The main characteristics are fluid-like

smooth motion, no need of oil seal, and total elimination of oil leakage.

There are two major goals in this project. First, intensive study will be given on the
physical characteristics of friction interfaces and the parametric influence on the
coefficient of friction in a condition of unsaturated lubrication which is often seen
in LRMC. We will also try to establish a theoretical explanation of the above. The
parameters affecting the coefficient of friction include contact pressure, sliding
speed, quantity of lubricant applied, surface roughness, surface treatment, time of

friction application, and the past parametric influence, etc. Secondly, a theoretical



model will be developed to estimate the sliding force of a LRMC. Through a new
style of finite element model, complicated functions of coefficient of friction can be
adapted in the calculation of friction problems to obtain accurate results. The
method thus established can also be further developed to be offered to the designer
of LRMC as a design tool.
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