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ABSTRACT

Effect of PhO addition on sintering and piezoelectric properties at 0.45 Pb(NisNbyu) 040, 40 PbTi0:-0.15
PbZr0; composition which is tetragonal phase was investigated.

In this composition, Porosity and dielectric constant were increased with excess PhO addition, but Kp and
ds; was not changed. These variation of physical properties could be interpreted as composition change of solid
grains from tetragonal to MPB region due to amount of PhO-rich liquid changing.
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Fig.1. Variation of weight loss and PbO content at

sintered specimen with PbO addition in PNN
-PT-PZ ceramics,
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Fig.2, X-ray diffraction patterns of PNN-PT-PZ
specimen with PbO addition,
al 10wt% FPhO b) 6wt PhO o) 2wt% PhO
d) 0wi% PhO e) -2 wt% PhO f) -6 wi% PhO

P

{570)

CEREEX

o 2wt%e 240 A4 g Ag el 5l
= ez dol o7le] A ek 1 wt%E o] me4)
of PNN-FT-PZA<1H9 PbOz2aA)s e

wt¥E Fg5o
@3l PbO ste)zke] Fobol whe} (20009 9] £o)5} A
A 71l 945 4 4 9t Kakegawa 57 o4

e
w (200) =33} (002} i8] &A1& AuLz Zo Ly A
WAL FEEF AAA =24 geletn, (200)9 =ko)
EAe dAg e el o8l dAeA 2w (200)
24 4L sHA 24% FAake oz PO
el Fo1E 5 nael 24 Ay Az
Aoz ol EshE A% % 4 gk & sloje PO L 3
7hat 9ol Fig. 1004 vhebdl whepiko] 2750 24
Akt nE e 4dAge] 242 g oz Fasia
ab A8 o] el AHAZ L2 o) Eah 4lo] Ho}.

AR ez BT ol el A mAgs dape] 24T
Ae 7 42 242 Tie linedl o4 25 2%
Aol vie mARAE sHA "l o Lof PHO

-Ti0-ZrQ. 7ol A& 3ele] PhO 7} A aad 11007 ]

A9 7%, PbZnTi0, 245k PHO e o] of o)
E5e] Alabae] gold4d cha) shak PHO 519) 2ol
Gob14%, nAEAE Zrggol oA A0, B

S 4e Zesd Tie wlel o) A4
o] 55 5 A o] 30} Zr 414
zéoﬂww AA SRS

(Zr Ti) O, 9 7
E| 3 Ar o z430] 0,52 ¢4
oY °MD}%7;—J% Ao

& Gt

ol

s

]

AwF Pbowoﬂ e}
ol grawbd o ;gﬂr}za 2408 oo 5
EIET aokon ST A o A Aol X

007929 43os Fad Ao o
2AHAE 3}as] PHO 4 4ol

JE

Hog

[
"
=

=

il
3
0

o8
Pu0

TEQ

PhO Al7hiol] w2 244 72] lzs} 7] TEL Fig.3
g0l A2 eldigeh. PbO o] 2 wi%el Al 10
WX E Sos o £ 7 75 of 4 7.60 g/em®s =
A3 Astelz g, olel e BEAHE 256 %ol
A 8%2 271 ol slo] PbO AL 4] Rz Ao



PO mhe)ako] PhiNi,sNbae)0,-PLTiO-PHZr0s# o 43 3

Sintered Densityig/cmd}

| NN, OV PR DO M N (N U N M
Mm-s -2 0 2 & 6 810
INITIAL PBO CONTENT {wios)

Fig.3. Variation of sintered density with PbO addition
in PNN-PT-PZ ceramics.
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Fig 4. Variation of Porosity with Pb0 content in
PNN-PT-PZ ceramics.
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Fig.6. Variation of Kp values with PbO additien in
PNN-PT-PZ ceramics.
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Fig.§. Varlation of relative dielectric constant with
PO addition in PNN-PT-PZ.
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