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ABSTRACT

Zr0; powders slabthzed with Y0, and CeO, of various compositions were prepared hy the coprecipitalign
of water-soluble ZrOCl, 8H,0, YCly- 61,0 and Ce(NQy); 6H,0, and therr compacls were pressurelessly
sintered at 1400 and 1500°C for Zhrs m air, 2 mol%Y0y-Zr(, showed the most superior strength {1003MPa)
and mucrohardness {12.6GPa), wlile 10 mol%Ce0,-Zr0; had the hightest toughness (13.3 MPa.m™®) after
sintering at 1400°C. The addition of Y.0, into CeQyZr0, decreaged mean grain size and increased strength
and hardness but decrease toughness. On the other hand, the addition of Ce0; mto Y.04-ZrQ, enhanced the
stability of tetragonal phase during low-temperature aging for a long time under hydrothermal atmosphere,
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Fig. 1. X-ray diffraction patterns of specimens sint-
ered at 1400°C for 2hys.
(a) Z2Y (b) Z2Y6Ce {c)} Z2Y10Ce (d) Z1Y
10Ce (e) Z10Ce
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Table L. Volome Fraction of Tetragonal Phase of Sint-
ered Specimens.

Batch Volume Fraction (%)
Composition ™7 h00c “ahrs | 1500°C. 2brs
Z2Y 99.9 98.9
Z2Y6Ce 99.9 99,9
Z2Y10Ce 160G 100
Z1Y10Ce 98.7 97.9
Z210Ce 46.0 22.8
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Fig. 2. Relative density of specimens sintered
1400°C and 1500°C for 2hs.
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Fig. 4. Mean grain size of specimens sinterod at
1400°C and 1500°C far 2hrs.

abolofl A11g}, Y0, ZrOAl M2 g43he g2l
slgt a7l ~solute drag mechansm)e] 2]&he 214
ok 2 Y-TZP2} Y,Ce-TZPe] 21014 o|E]ge] 9
Al Bz, o)le] YAa4E A7) aglow 2
Saht Ce-TZP2] 7 -P= Aol Alglge] 94=HA &
For ol2g i) Ve getht et Ce-
TZP< 923738 94A41717] 9% 239 Y,0,2 H7te
7dds] gholal szl

B Azadole] Tl ozel apdEql HEE

AL AL A Al g g i A

105

= Tom HD24

Scanning electron micrographs of specimens smtered at 1400°C for 2hrs. (a) Z2Y (b) 22Y6Ce (c) Z2Y

Fig. 5. Scanning electron micrograph of Z2YI0Ce
specimen sinlered at 1500°C for 2hrs.
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Fig. 7. Four-point bending strength of specimens smt-
ered at 1400 and 1500°C for Zhrs.

FEER

SESREE

§ 275 A

33, 71A1F 4E

AEA 2 20 B2 43 FAYA=(o), Vickers =
AR zH,) R D984 (K 442 Fig. 7, 8, 99 zH
yepfgict, Avsle 2 Auied, Ce-TZP(Z10Ce) 4
AHA o wlsle] Y-TZP(Z2Y) 2347 & o, 2 Hit
£ BRIl og Koatd AdEez e, =3 Y,
Ce-TZP 222 71AE BA-L Y-TZP% Ce-TZP4&
AA =) Aol gt vhehi 2o

24 72Y9) 1500°C 244 ¢] o7} 1130 MPa A==
7HE Flen, 24 Z10Ces] 1400°C 229 o7t 360
MPae 2 7 Walth 24 Z10Ce?] 1500°C &2 A=

T T T T T

Hl 1400°C |
[ 1 wso0c

Vickers Hardness (GPa)

7Y Z2Y6Ce TAVI0Ce Z1Y10Ce Z10Ce
Composition

Fig. 8. Vickers hardness of specimens sintered at 1400
and 1500°C for 2hrs.
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Fig. 10, Formation of m-Zr0; by aging at 150°C of
1400°C-sintered specimens.
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