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ABSTRACT

Ta,Qs alloying inlo 3 mol% YpOs-stabilized tetragonal Zr(. polycrystals (3Y-TZP) increased the degradation
during aging at 265C and the fracture toughness; both are delermined by the amounl of iranstormed m-ZrQe.
It was proposed that the mechanism underlying the t—>m transformation when aged at low temperatures is
attributed to the reorientation of (Zz'V'y) " complexes parallel to [111] lattice direction, which 1s accompanied
by a relaxation of TZP lattice during annealing at low temperature. A small strain which results from the
reorientation gives rise to a localized mecharical nstability, thus lowering the nucleation barrier so ihat the
t—>m phase transformation (degradation) proceeds. The amount of transformed m-ZrQ, during aging becomes
greater as the chemical free emergy change related to the transformation, A, increases with mcreasing
the TazO; alloymg content.
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. Effect of Ta,0; alloying on fracture toughness
of 3 mol% Y-TZP. Fracture toughness was dete-
rmined by indentation (Eq. 2) and modified in-
dentation (Eq. 3) techniques,
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Fig. 2. Crack propagation in 3 mol% Y-TZP with addi-
tion of (a) 0, (b) 0.5, (¢} 1.0, and (d) 1.5 mol%
Ta,0s Vickers indents were obtamned by load
of 30 Kg,
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Fig. 3. Effect of Ta.0; alloying on t—m phase transfor-
mation on fracture surface of 3 mol% Y-TZP.
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Fig. 4. SEM micrographs of 3 mol% Y-TZP with addi-
tion of (a) 0, (b) 0.5, {(c) 1.0, and {d) 1.5 mol%
Ta,)s after sintering at 1500T for 1h.
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Fig. 5. XRD patterns of 3mal% Y-TZP with addition
of (a} 0, (b} 0.5, (£} 1.0, and {d) 1.5 mol% Ta;0s
afler annealing at 265C lor 420 h 1 air.
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for Y and Ce-TZPs for different stabilizer con-
tenls and grain sizes.
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Fig. 8. Influence of aging time at 2507 on (111) lattice
distance of 3Y-TZP and on t—=m phase transfo-
rmation. Specimens were prepared by sintering
for 5h at 15007T.
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