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Abstract— Ceramic femoral heads in the total hip replacement have been developed
to reduce the polyethylene liner wear. Alumina and zirconia (3Y-TZP) are using in
clinical application worldwide and there are many good test reports. However,
alumina has a risk of catastrophic failure, and zirconia has the low temperature
degradation in spite of enhanced fracture toughness. Recently, novel zirconia/alumina
composite having low temperature degradation-free character and high fracture
tough was developed and it leads the lower wear of polyethylene than alumina and
zirconia.

In the present study, in order to optimise the microstructure of low temperature
degradation (LTD)-free zirconia/alumina composite for the best wear resistance of
polyethylene, various compositions of (LTD)-free zirconia/alumina composites were
fabricated, and the sliding wear of UHMWPE against these novel composites were
examined and compared with that against alumina and zirconia ceramics used for
total hip joint heads.

Key 'WOI'dS - Zirconia/Alumina composite, Low temperature degradation-free,
Femoral head, Polyethylene wear.
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Fig. 1. Pin-on-disk wear taster
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Fig.4. Formation of transfer film of Zirconia
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