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9024 mol% Zr0»-5.31 mal% Y,0u-445 mol% NbOs &4 (YNoyTZPS): (Y, No-TZPALO, B34S 1500°Cel
A2 AlFE 1FF Agelar 1500°Ce A 100 MPas] 94 ShellA] 3087k 25F hot isostatic press (HIPyS}] #|=8}HT},
HIPSE A|HE S bAvde) hot-pressH 2.2 AR A HES 71418 BAE ¥)w ZA)elgch sizmgdel] Aggle] A
HEE 180'C 259 3.5 MPa T57] €8 slellM 20 MZF DA2E Flei= Aubgold whaile s AlHe|zt A U
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(Y.Nb)-TZP with a composition of 90.24 mol% Zr04-5.31 mol% Y20a-4.43 mel% NbyOs and (Y,Nb)-TZP/ALLO,
composile were sintered for 2 h at 1500°C and subsequenlly isostalically hot pressed for 0.5 b at 1500°C under 100 MPa
1n argon gas to evaluate mechanical properties of (Y.Nb)-TZPs, prepared by different methods. Regardless of preparation
methods, no monoclinic ZrQ, phase was observed for specimens after annealing for 20 h at 180°C onder 3.5 MPa water
vapol pressure, indicating that specumens arc stable under autoclave conditions. The optimized mechanical properties of
the sintered (Y, Nb)-TZP/Al,05 composite and the H1Ped (Y,Nb)-TZP/Al,0; composite were observed when 30 vol% of
2.8 pm AlO5 was added respectively, The optimized strength and [ractore toughness of the HIPed (Y,Nb)-TZP/A1,04
composite were 944 MPa and 9 & MPa- m’, respectively. The increase in [racture toughness of the composile is likely
altibuted to the combined effects of grain bridging, crack deflection, and K /R-curve toughenimg.
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Fig. 1. Relative densities of (Y.Nb}-TZPs: (a) sintered for 2 h
at temperatures from 1450°C to 1650°C m air and (b}
subsequently 1sostatically hol-pressed for 0.5 h at 1300
“C under 100 MPa 1n argon gas.

Table. I Grain Size of (Y Nb)-TZP Sintered for 2 h at Vari-
able Temperatures in Air and Subsequently [sos-
talically Hot-Pressed for 0.5 h at 1500°C under 100
MPa in Argon Gas

Ist sintering tempeiature {'C)
Grain size (Um)

1450 15300 1550 | 1600 | 1830

Sample

(Y, Nb)-TZP | 0.72 1.26 1.60 2.68 328

Fig. 2. Strength and fracture toughness of (Y.Nb
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Fig. 4. Strength and fracture toughness of (Y.Nb)-TZP/ALO4
composites conlaining various amount of AlO4 con-
tent. The composiles were sintered for 2 h at 1500°C i
air,
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Fig. 5. Strength and [racture toughness of (Y. Nb)-TZP/AlQ;4
composites contaning variens amounlt ol Al,O5 con-
tent. The composiles were sintered for 2 hat 1500°C in
air and subscquently isostalically hot-pressed for 0.5 h
al 1500°C under 100 MPa in argon gas.
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Fig. 6. SEM micrographs of Lypical crack path wmcvced by
196 N Vickers indentation in (Y. Nb}-TZP/20 vol% of
2.8 um Al,04 composite. The composite was sintered
for 2 hat 1550°C in air.
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Fig. 7. SEM micrographs of (Y,Nb)-TZP/Al,O4 composites having, (a} 0 vol%. (b) 10 vol%. (c) 20 vol%, {d) 30 vol%. and (g)
40 vol% of Al,Os. The composites were sintered for 2 h at 1500°C in air and subsequently isostaucally hat-pressed for 0.5

h at 1500°C under 100 MPa in argon gas.
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