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ABSTRACT

In Lhis paper, a change of fracture toughness and hardness m PZT-PYW ceramics system before and after
poling treatment was measured to investigate the effect of composition on the mechanical properties in PZT-
PYW ceramics. The hardness of the PZT-PYW ceramics Increased with increasing mole fraction of PYW, The
fracture toughness achieved maximum values for x=0.03. Bolh of the hardness and the fraclure toughness
also Increased with poling trealment. The variation of both hardness and fracture toughness with increasing
PYW mole fracture was explained by the change in microsiructures such as grain size and second phase.
The difference in hardness and fracture toughness in the electrically paled and unpoled specimens was also
explained on the bases of inlernal stress.
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Table 1. Purity of Received Powders Used for Hot
Pressed Specimen

Raw material Purity Manufactureing Co.
PhO 99.99% Aldrich
ZrQ; 99.0 % Aldrich
TiO, 95.0 % Merck
Y03 99.99% Aldrich
WO, 990 % Aldrich
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Fig, 1. Schematic diagram of indented specimen sho-
wing pohng direction, indenl mark and crack

direction.
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Fig. 2. Fracture surfaces showing grain morphology of (2) x=0.01 (b) x=0.02 (&) x=0.03 (d) x=0.05 (&) x=007
and () x=0.10.
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Table 2. X-Ray Diffraction Analysis of Hot-Pressed
XPb(Yg,‘;quq)O;r(l - X)Pb(zl’u l;gTi[j,_].a)Og SYS[EITI

Laitice parameter Tetragonality
* a®) &) c/a
0.01 4.0216 41224 1.0251
0.02 4.0220 4.1260 1.0255
0.03 4.0232 41301 1.0267
0.04 40250 4.1318 1.0265
0.07 4.0238 4.1290 1.0264
0.10 4.0194 4.1238 1.0260
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Fig. 5. Hardness as a lucntion of PYW mole% for xPb
(Y2, aW112)0a-(1— xIPbi{Zroso Tig )0y before  and
after poling (3.5 kV/mm) with load of (a} load
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Fig. 7. Typical Crack propagation mode with different
grain size,
(a) x=0.01 (b) x=0.03
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Fig. 8. Vanation of fracture mode and fracture tough-
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ling (3.5 kV/mm).

=

A el =" =185 crack
Zha-st7] WBo® AlEgch

-310-

(o)
Fig. 9. Typical indentation cracks on pohshed of sam-
ple.
(a) befor poling (b) after pohng
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