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Sintering of ZrO,/25mol%Al,0; solid solution ceramics at 1 GPa
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Tablel Sintering conditions for ZrO,-Al,O; ss ceramics

Calcination temp. Crystalline

Sample °C temp. time
b 1 rf in)air phase (°C€ (min.)
a 850
b 900 Cubic 900 60
c 950
d 850 10
e 1000 Tetra. 850 60
f 900 30
g 10
h 1100 Tetra. 850 30
i 60
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Fig. 1 XRD patterns for ZrO2/25mol%Al203 solid
solution (ss) ceramics fabricated using 900°C-1h
calcined powders sintered under 1 GPa at (a) 850°C,
() 900°C and (c) 950°C for 1 h.
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L A (HIP:1100°C/200 MPa/60min)% i\ 7= D CRl—H#5K
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W=DT, fEMEEITER (T FREITT 98%L L
270 BRI TEMBEIC L D Wi h 100 nm 2L
TTHY, Fi. REOITBEFER RG T, RFAERR

DOFEFRIEE LTS I & HPRER S 7= (Table 2, Fig. 2).

Table 2 Microstructures of ZrO,/25mol%Al,0; (ss) ceramics
sintered at 1 GPa under various conditions

Lattice parameter

for tetragonal phase Theoritical . TheoriticaL Bulk
e S————— density D,y  density D, Theoritical . Grain
i - . ws density DD, .
sample (%) 2=03598 ¢ =05152 for tetragonal for monoclinic density D‘x D ) size
o ( 3 . ) “ phase (ss) phase (Mg/m?) M Uf:ﬂ 7 G (nm)
e Mg (M) ¢
a 92 03602 05189 6080 5.796 5489 542 987 32
b 69 03606 05201 6.050 5767 5451 537 985 63
¢ 62 0339 05201 6.093 5.809 5,440 533 980 100
d 83 0357 0519 6090 5.806 5.474 530 968 25
e 84 03605 05197  6.060 5777 5476 541 988 32
£ 93 03600 05198 6075 5791 5491 545 93 2
¢ 6l 03606 05185 6070 5786 5.438 494 908 55
h 75 03601 05188 6084 5.800 5.461 529 969 45
i 71 03601 05194 6075 5.791 5455 533 917 2
Fig. 2 TEM photograph of the pohshed surface of
Zr0,/25mol%Al1,05 ss ceramics (sample f) sintered at
900°C for 30 min under 1 GPa.
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Fig. 3 Mechanical properties of ZrQ,/25mol% Al,O; solid
solution ceramics as a function of their relative densities
D,/ Dy (%): (a) bending strength o, (MPa), (b) Vickers
hardness Hv (GPa), fracture toughness K;c (MPa-m'?) and
Young’s modulus £ (GPa).
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