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i CREH  The study on the prediction technique of the wear amount of plastic part

The application of a crystalline resin to mechanical components started from metallic
substitution. Afterwards many resins such 'as the polyacetal, polybutyrene terephthalates
and polyamides have been used. Original developments are shown now, and many crystalline
resins are used in many mechanical components by considering each property. Especially,
the polyacetal resin has excellent short-term and long-term mechanical properties and
molding properties. Therefore, it has been used in bearings, gears, and cam mechanisms as
injection-molded functional elements showing a kind of solid lubricant property.

On the other hand, it is fact that market troubles caused by wear have not yet been
eliminated. One of the major reasons is the difficulty encountered in prediction of wear in
advance. These include following 2 reasons.

It is easy for the specific wear rate to receive the influence of the sliding velocity, the
face pressure and the atmosphere temperature greatly.
It is eagy for the specific wear rate to receive the influence of sliding geometries.

In this reserch, the prediction technique of the wear rate of polyacetal resin parts was
studied from points of view of these sliding condition and sliding geometries.

The following conclusion was made as the influence of sliding conditions. The specific wear
rate dependences on sliding velocities, face pressure and atmosphere temperature of polyacetal
showed the variation of S-character type dependences with maximum value. When those
results are plotted according to the sliding surface temperature, they have been found to be
arranged as the same dependence. If it were possible to estimate sliding surface temperature
in advance, it would be possible to predict wear amount under different sliding conditions from
a master curve showing the dependence of the specific wear rate on sliding surface
temperature. Moreover, this dependence had close relationship to polyacetal mechanical
properties dependence on temperature.

The selective transfer effect of wear debris could effectively explain the influence of sliding
geometry. In the case of continuous-intermittent sliding geometry, wear debris controlled on

the continuous sliding side. According to the sliding conditions, the specific wear amount of




continuous sliding specimen was reduced 100 times from the intermittent side specimen.
Moreover, estimating method of sliding surface based on some researches such as Bowden's
research and quantification of wear-reducing based on the selective transfer effect were

studied. And wear prediction tool was established. The calculated results accorded to the
measured results approximately,
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