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Wear of UHMWPE Pins Against Ti-alloy and Stainless Steel
Disks Moving in Two Kinematic Motions
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School of Mechanical and Aerospace Engineering, Sejong University
*School of Metallurgy and Materials Engineering, Yeungnam University
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Abstract — The wear behaviors of ultrahigh molecular weight polyethylene pins against titanium alloy and stain-
less steel disks moving in two different kinematic motion were investigated by conducting repeat pass rotational
sliding and linear reciprocal sliding wear tests. Linear reciprocal motion wore more the polyethylene pin than did
repeat pass rotational motion for both disk materials. It means that the repeated directional change of-contact
stresses generates more wear debris in polyethylene. For the linear reciprocal sliding tests, titanium alloy disks
were damaged with some scratches after one million cycles but no surface damage was observed on the poly-
ethylene pins. On the other hand, for the repeat pass rotational sliding tests, all titanium alloy disks were severely
abraded on the entire region of sliding track. This phenomenon can be interpreted by that stress fatigue under
repeated sliding contact initiated titanium oxide layer wear particles from disk surface, and these hard particles
were embedded into polyethylene pin and then they severely abraded the disk surface. From these results it can
be concluded that the kinematic motion in pin-on-disk wear tests play a crucial role on the wear behaviors of
UHMWPE pins against titanium alloy and stainless steel disks.
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Fig. 1. Schematic diagram of pin-on-disk wear testing
apparatus.
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Fig. 2. Mean wear of UHMWPE pins against Ti-alloy
and stainless steel disk.
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Fig. 3. Contact surfaces of pin and Ti-alloy disk pairs
under (a) repeat pass sliding and (b) reciprocal sliding.
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