Journal of the Korean Ceramic Society
Vol. 34, No. 8 pp.877—883, 1997.

Poling Z'T B30 mW2= PZT M2lYAQ| 2ol RAHME olFM

OlZE - AEL - B2
Aaldl stz Aok z e
(199741 74 184 A)

Dependence of Strength and Crack Growth of PZT Ceramics
on Poling Strength

Hong Liin Lee, Jong Oh Kwon and Bong Seock Hahn
Department of Ceramic Engineering, Yonser Unmiversity, Seoul 120-749 Korea
(Recerved July 18, 1997}

e o

PZT Azl 8] poling 7= Hael tld Fae, #9497, va)adg 29 Ahild F= 52 B4 ] A g
Atsta et (Pbo9451‘00&)(Zfoqulnsd)Oa'l‘Nb(tI‘aCC)-J Z4 % 7P E PET AlEE 0, 0.5, 1.0, 1.5, 2.0, 2.5 kV/
mm2} Al7] 2 polingdt o6 371 AW AEE SH AN xy,z—i Az 2T AN A x e 29 poling 7&' } Z
ZVerg 71 A E e A ekeren 32‘33. ”h‘] L ex A EE Ay AdbgF Ato)of Zhealrt #H AR AEke e
et fade] ot °:F"J-"4 poling 71 =7} —7]'ﬁ = Yl oA gAY R del st AFEFE Vel
3kV/mm °142] poling A=E A7FAZ o= Alde] 337t gojgrh i polmgfﬂﬂ AlHe] ek Vick-
ers indenter 2 Y& "3"351 = 4o dolE &gt S W, poling =7t F71EF po]mg k|| Al g
ko ze] pgdels Flshe W, Heldt o ge] g dely Al 1314 vl ks \} T}
& AgE FH F7MA polingdtR A T34 7;_] 12 ZF89% A5ols o8 Belrl Y ez nS &
7lEteet. x4 84 FER|E o] &3] poling A= F7o w2 o) Aujd H=E Bolslyon o He
HAAZ A7 8l polingdle A-5Ho} we %iﬁ]i—rﬂ =74 JH ZFAAZEA 108 2 ATHE A5k
polingdl= A48 o] B} 324 Wldsale AL & 5 U

rly

ABSTRACT

The dependence of strength, crack growth, fracture mode and degree of domain rearrangement of PZT
ceramcs on poling strength were studied The PZT [(PhygSroes)(Zig.sTles )05+ Nhb{trace)] specimens were
poled at 0, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0 kV/mm. and the sirength of the specimens was measured hy 3 point
flexure systern. The bending strength of the specimen decreased in different modes according to the hend-
ing directions; ¥z, zx and yz plane direction wilh ¥ axis of the poling direction in Cartesian coordinate sys-
tem. The strength differences between the direclions increased as the poling strength increased. The frac-
ture made transferred lo intergranular fracture maode from transgranunlar one as the peling strength in-
creased. The mechanical breakdown occurred when the poling strength higher than 3 kV/mm was applied
1o the specimen. It was observed that the crack length increased in the normal direction to the poling direc-
tion, however. decreased m the parallel direction to the poling direction when the poled PZT specimen was
indented by the Vickers' indenter. However, the crack produced by indentation continuously grew into both
directions of the parallel and normal to the poling direction as the poling strength was continucusly in-
creased little by [itle after indentation on the specimen. The domain rearrangement occurred as the poling
strength mcreased and the domains were rearranged more effectively when the electric field was con-
tinuously increased little by little.
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Table 1. Properties of PZT Powder

Source

Murata, Japan
(PbyaSrys! (Zryee Tins 04N

Chemical composition

(trace)
Curie temperature 200°C
K, 60%
Density 7.59 g/em’
Tetragonality(a/c) 1.019
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Fig. 1. Bending directions of the PZT specimen.
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