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Effects of Kinematic Motions and Contact Configurations
on the Wear of UHMWPE

Kwon-Yong Lee

School of Mechanical and Aerospace Engineering, Sejong University

Abstract — The effects of contact configuration and kinematic motion on the wear of ultrahigh molecular weight
polyethylene (UHMWPE) were investigated. Two different contact configurations were adopted for wear testing
under the two different kinematic motions with un-irradiated UHMWPE specimens. Wear of UHMWPE pins
against the linear reciprocating stainless steel disks was 8% higher than that against the uni-directional repeat
pass rotating disks. Wear of UHMWPE disks moving in the linear reciprocating motion against stainless steel
ball was 37% higher than that moving in the uni-directional repeat pass rotating motion. The results in this study
show that the contact configuration and kinematic motion of sliding definitely affect the wear of UHMWPE
through the differences in the contact stress states of UHMWPE.

Keywords —- UHMWPE, wear, contact configuration, kinematic motion.
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(b) UHMWPE pin-on-stainless steel disk
contact configuraticn
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(c) stainless steel ball-on-UHMWPE disk
contact configuration

Fig. 1. Schematic diagram of pin-on-disk wear testing
apparatus.
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3-1. UHMWPE pin wear on SS disk
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3-2. SS ball on UHMWPE disk wear
Stainless steel ballZ} UHMWPE disk®] point con-
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Fig. 2. Mean wear of UHMWPE pins against stainless
steel disks.
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Fig. 3. Wear of UHMWPE disks against stainless steel

balls.
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Fig. 4. Variation of width of wear track on the
UHMWPE disks.
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