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(a) Y275 & (Fm3m) (b) MU & (P42/nme)  (c) HBfHE (P2i/c)

B 11 ZeO, f9=Fhih B R AR B Y25 ) BEC
Fig. 1-1 Schematic representation of the three polymorphs

of 7O, and the corresponding space groups™®

R ZrO, & ARBEM I 20, MR EILE 1-177,

£ 11 ZHER Z0, REFEABEAN 20, HEEHEE
Tab. 1-1 Lattice parameters of the three polymorphs
of ZrO, and various ZrO,-based alloy systems'’

Y.
Lz Sl
am a. ac b by Cm B
% 5.118 = — 5.214 — 5.383 81. 2
iy = 5.148 — = 5.269 = e
SH = = 5.080 s — - ==
9. 4Mg-PSZ 5.117 | 5.077 | 5.080 | 5.117 | 5.183 | 5.303 98. 91
8. 4Ca-PSZ 5. 156 5.094 5.132 5.191 5.18 5. 304 98.8
12Ce-TZP 5.193 | 5.132 o 5.204 | 5.228 | 5.362 98. 8
4.5Y-PSZ — 5.116 5.130 s 5.157 — —
3Y-TZP — 5.102 — = 5.176 — —

ZTC Vg5 =Fis R A 40" . @ ZrO, HEE KRB HE
+ZrO, ML, B PSZ, @ 41/M ) f R 4 & +Z10, 4, B
TZP, Qt-ZrO, MfE N B S BB H Mg & F ik, W ZTA, H
di TZP & ZTC R h Bl St ie R m i —F b L =416k
3% 1-2080), TZP X LA Y. 0, fERRREN K Y-TZP M A& AT
7. TZP MEE S UAHE (B 1-2) S, RER Y0, ¥
R LT5%~3.5% (BERAYO HEZEL. +Zr0, BIEBBER
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FHR. LEsE ARt E, —B7E 60%~100% Z AL, HL 7 )
TZP 00 45 49 9 B 42k 0.5~ 2pm () % B 8 41 L RO 39 2 A
M 1-3 fiR) . MERRSH RRM L (S0, B, &
R AR AEE R AR Y, 00 AR A BERAET

% 12 TZP MR AR MWEIEE"
Tab. 1-2 Typical properties of TZP materials' ']

m H Y-TZP Ce-TZP
BERERERMEO/ % 2~3 12~15
fif 3 /GPa 10~12 7~10
HKE & /GPa 140~200 140~200
5 il 5 B/ MPa 800~1300 500~800
Wi/ (MPa « m'/?) 6~15 6~30
K R ¥/ (107 5K—H 9. 06~10. 4 =
5 /4. 186W « em ! - K! 2~3.3 —

2500
2000
O 1500
=
77 1000
500
Mgs My + Css
0 T4 6 8 10
Y.0: & & (BE/R 2 E0 /%

1-2 ZrO, /Y, 0, —JuHHE
h g ZO, Wy (EPHERS
Kl s TEEE) AR
Fig. 1-2 ZrO,-rich sections of the
phase diagrams of ZrO,-Y,O; (Shaded
areas indicate the compositions
most commonly used for commercial

engineering ceramics)*)

& 1-3 i 2.5Y-TZP K
WM (1400°CReg)
Fig. 1-3 Typical microstru-
ctures of 2. 5Y-TZP sintering
at 1400°C"
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TZP Ml ZzmMtEER. B SRR T, BEM TR EH
AR EAT M S ERE. BEN Y. 0, S EEEWMATIHERR T
FEEAR, HEKARTHEE Y.0, TBHOBEETER, 2 Y.0
FRETF 2mol B, BB m-ZrO; tAE, X Y,0, FBE 2N~
3% (BERG¥ ZWEef, MU ZO;, MIE, BRABBERTE
LOopm &S, MEBREMEBEEBRE 2.5%~3% (ERHFE) 2
B, PIHEEEMNAE 2% (BRSE Y.0, £F. YBEANGE—
FERf, TZP Hy g KPR E X/ DR EHER +Zr0, Kk 4
B ETRRRT, W 14 R, BESRR A, aTHERN
CZrO; B H K, MR N K, BT R,
B RTED (EEE/PDF 100nm) W& Y-TZP, f Ft-ZrO,
WEFRE, MEMEBN TR, SR EMERDE. 43t
MK, FEfE TZP TR EM Y.0: MEE, UEEMHEEHRERT,
Wi g # 0] 35 17MPa « mV4%) | 4k, D. Casellas™ i if 3 Y-
TZP B 1650°C b B8, 183 Y-TZP/PSZ WHHNE, BEZE
FRK Zr0, WRNRT R KA dpm, HEEE WA HEER
SBBERE.
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SR </ pm

B 1-4 2Y-TZP ) BB R 1 5 i) i 6 &1
Fig. 1-4 The fractured toughness of 2Y-TZP as a

function of the mean grain sizel**]
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