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Synopsis :

The material design to minimize the adhesive wear of polymer composites and metals
was studied using wear model. Especially for polymer composites, wear rate is largely
influenced by the property of transfer films, but in the existing theory of Archard the
transfer film phenomenon is not incorporated. Therfore the new equation of wear theory
involving this phenomenon is proposed in this paper. By this new equation it is
suggested that the superior adhesive wear performance can be brought from good
ductility and low coefficient of friction. PTFE is just this kind of material, and
thermoplastic composites filled with PTFE can be used widely for the tribological use

because of this good performance of low wear.
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The material design to minimize the adhesive wear of polymer composites and metals was studied using wear model.
Especially for polymer composiles, wear rale is largely influenced by the property of transfer films, but in the existing
theory of Archard the transfer il phenomenon is not incorporated. Therfore the new equation of wear theory involving
this phenomenon is proposed in this paper. By this new equation it is suggested that the superior adhesive wear
performance can be brought from good ductility and low coefficient of friction. PTFE is just this kind of material, and
thermoplastic composites filled with PTFE can be used widely for the tribological use because of this good performance

of low wear.
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Table 1 Brief description of four basic wear modes?

o Déscri-p-tion

Wear type o

Abrasive wear

Removal of material from a relatively soft surface
when {relatively) hard material contacts (slides
or rolls across) it. Sub-divisions include low
stress, high stress, two-body and three-bady type
abrasive wedr.

Removal of material from a surface by adhesion
(or welding in metals) and subscquent shearing
of minute areas that slide or roli across cach
other under presssure. Sometimes miterial
transfers across the sliding interface.

Wear of a solid surface caused by fracture arising
from material fatigue.

Tribochemical | Material loss due Lo chemieal reaction between
{or corrosive)  sliding bodies and the surrounding environment
war leading to the formation of reaction products
wheih are easily removed due o relative motion.

Adhcsive wear |

Fatigue wear
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Adhesive junctions
o Adtractive interactions

~ Palyme
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Fig. 1  Adhesive wear
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Fig. 2 Wear rate vs sliding distance
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Photo 2 Divapery rod bushings, polycarbonate with 15% PTFE
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Photo 3 Auto door lock actuafor containing various PTFE filled
materials
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Fig. 3 Rabinowicz’s compatibilily map
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