NI ST ] &

63g-Ll> gLaULS a5 g 49

plod & w (L)) $ln Swnd Gy G YL L3 Gl 0pls dem )3 Ghgy

O dade Jol8 pasess 53 YU Jsge 09 b slo olal Gy

s Alie LSSl Glgie

High frequency circular translation pin-on-disk method for
accelerated wear testing of ultrahigh molecular weight

polyethylene as a bearing material in total hip arthroplasty
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4. Discussion

For the first time, a substantially accelerated, multidirec-
tional pin-on-disk study was performed with the most common
material combination used in prosthetic joints, conventional

gamma-inert-sterilized UHMWPE against polished CoCr, so that
no overheating took place and the wear mechanisms were
realistic. The increase of the lubricant temperature (4 °C)

relative to the environment temperature was moderate, and it
was in line with that measured in the 12-station CTPOD device
(Saikko, 1998). Burnishing is a phenomenon typical of retrieved
UHMWPE prosthetic components (Kurtz, 2009; McKellop et al.,
1995). The absence of overheating was attributable to the fact
that the average sliding velocity, 27.4 mm/s, was not excessive
with respect to actual prosthetic joints. The sliding velocity
varied between 9.1 mm/s and 40.5 mm/s which is a range
typical of contemporary prosthetic hips (Calonius and Saikko,
2003). The average sliding velocity was actually lower than the
constant sliding velocity in the established 1 Hz CTPOD devices,
31.4 mm/s (Saikko, 1998; Saikko, 2005). With the dual CTPOD
motion, the lubrication of the contact was maintained, and wear
debris was conveyed away from the contact which was not
miniaturized but was of real size, 63.6 mm?, and still the test
was highly accelerated with respect to the cycle frequency,
25.3 Hz. An additional advantage of the present test protocol
was that the effect of temporal degradation of serum was
reduced as the lubricant change interval was 24 h only.
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