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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) having the excellent tribological properties are coupled against acetabular cups of polyethylene and are
used in clinical application worldwide. 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 is very
attractive due to the low temperature degradation (LTD)-free character and high fracture toughness.
In the present study, we focus on the wear of ceramic on ceramic, which are able to be used as femoral heads and acetabular
cups. Therefore, LTD-free zirconia/alumina composites with three compositions are made in a form of disk and cylinder, and
the wear of the composites is performed on pin-on-disk type wear tester. The wear is conducted with or without lubricant. All
the composites fabricated with the different composition show the good wear resistance.
Key Words : Zirconia/Alumina composite, Wear, Femoral head, Acetabular cup, Low temperature degradation free
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Fig. 1. Pin-on-disk wear taster
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Table 1. PFE QA LA AE

:;chx; & Z/A #1 Z/A #2 Z/A #3
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4x10%ycles | debris (#) | debris (X) | debris (X)
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(a) Z/A#1 (8x10%ycles, 150N) (b) Z/A#2 (8 X 10%cycles, 225N) () Z/A#3 (8 X 10%cycles, 150N)

Fig.5. 3&@n 7oz 29% {23 N2 wear debris

(a) Z/A#1 (8x10%ycles, 255N) (b) Z/A#2 (8%10%cycles, 150N) (c) Z/AH3 (8%10%cycles, 225N)

Fig.6. 2% & F&dv|Z o2 #Y93 wear track (x100).

(a) Z/A#1 (8x10%ycles, 255N) (b) Z/A#2 (8 X10%cycles, 150N) (f) Z/A#3 (8% 10%cycles, 225N)

Fig. 7.SEM A& St damage £ &= wear mechanism 2412 1},

(b)
Fig. 8. 3% 225N &}ollA] Z/A#1 AHEQ] Alo] & w2 SEM AR,
Z/A#1 (a) 2x10%ycles  (b) 4x10%ycles (c) 6x10%ycles (d) 8x10%ycles.
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