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ABSTRACT

Varialions of mezoelectric properties and compressive strength of Sr-deped PZT ceramics werc investigated
with pohng direction. The electro-mechanical coupling constants (ky, and ks were increased Imearly with merea-
smg poling strength. The volume fraction of intergranular fraclure also increased with mncreasing poling strength
due to weakening of gran boundaries by domain rearrangement during poling process The internal stresses
induced from the poling at 2.5 kV/mm parallel and perpendicular lo the peling direction poled were 405 MPa
and 89 MPa, respeciively. The compressive strength of the specimen poled parallel to the poling direction
was higher (han thal perpendicular 1o the poling direction.
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Fig. 2. Schematic diagram of XRD} apparatus for the
measurement of internal siress.

HAEE Z2Asch o] o 954380y 49 2ae
10 Ton load cell& AMg3lgdon Eob 2mme] <xg
Exjetal

23, XHZ 0|28 Sy

A AFAAA RS de) ALET gle XAelay
& o]&3te] 5o o FrlE AlH] fRsge
At S22 25 Fig 24 v e 492
Cu K d5E 422 ofgulydc)

Axpd 2 del HA7Z 6 Aelels o} Bragg
W #Ho] Al €lr)

A=2d sin 20 (1
Xag Ao 28 %2 232 Alde 29 oxv}
—MHH}H | EAEE $Ee] gt AbE dollA d+
2.9] Hl &) 4 14 2] @4(@) =3 W37} el

Ad
AG=0—0,=—tan 3 (T)

= oH% o)A B el HHANE ZHely A
e} W 7eld Ad/dE 7 4 glch

Z27 A|H9] gxy] g =) A|AH Fa
A7k 2 d, & XA 3 el o) S ekw

Axp 4 re] () e

Ad, d,~dy 1
d dll

£, =

(&

A7 Axb A e YE)2h axd] Aboldle W Ao

Ay

A 32 9 A 10 =(1995)

A ol sl W
1+
g,= ¢ EV) ox sinzw—%(cl +a32) (4
3714 ol A sintyel dhzle] ¢l
a,
¥ = —Jtan§ Gy &)
dsin®y 1+v
(1+vy  d28,
=— e (&
x= et TR N sty ©
o714 Ks- Mg 44 of#js Zo] Fom
(1+v) 42e,
=cot 8 , M= 7
K=cot 6o 2E dsin® v @
Aol Egee ohisl g Fojaic,
gy=—KXM )]
Gl A 27] o] e w 13N 28,5 SAl5e] sind

yell AfFted 28dE 22m 7]27]e]4 Me) AF=Ew
K~ Aol A&l A= aolng, F ghell A A5
718 SYE HRHes & = gloh oyl et
SHgke] “-7 HEolm ¢SS, 47 Fxeld AW

22g ez 9

Ak71e Ao R %7]% +Hs %3} ]s}m] A
sl o] B 3 Thre] e Yubale) X4 Fa

m e

o L S s W B R T T g L 10% AEE
5dy FEe] gl 32 Aty B Adgelds
@22y 54 =88 deastdok Fig 204 1—}5}3&::\-
o] w MR R A2 0°, 27°, 36° W 45°R 2 =
2t pAg]l y el 20F 79%4 84°% #ZM
aztoich o] & FHA7) e FAEREE 001°/minz 3
ook 2 F Zyels B3 P9 2t S 2] sin’ 0%
gin® yeof csle] FA=lsW e R F|F7]E TubA HA
o] 7]&7|7k AHe] #7181 58] zAql Hxs)
gk abx vl2s ik 54 A9
F= wpekel] gz 2|3 e wak

sheirt

"

3.4 o 0F
Fig. 32 1250Te 4] 2217} 243 A H nlA| T2
viehfelel Adde 9AEAEd dx pEFE e

Wz glen] AlHe Fl e 37+ 04%0]0 sl Ee
7701 glembi o] HEelAY] 27)E 36 umeidch
e X4 24 3 o dygakd g4 R

g}



Fig. 3. Microstruciure of PZT specimen sintered at
1250 for 2 hr.
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Fig. 4. Variations of ky, and ky; as a function of applied
electrical [eld.
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Fig. 5. The difference of Luy/Twe at various conditions of PZT a) before poling, and afler poled at 2.5 kV/mm
b) cylindrical surface and ¢} rectangular surface.

Fig. 6. Scanming electron fractrographs of PZT specimen sintered at 1250C for 2 hrs. a) as sinlered, afler poled
at b) 1.5 kV/mm, ¢! 20 kV/mm and d) 25 kV/mm.
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Fig. 7. Observed variations of fracture mode as func- Direction
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