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Table 1 The basic strain modes for piezoelectric ceramic actuator
and their main parameter

Strain mode of actuators Piezoelectric constant Strain or displacement
LOllgitlldilla.l (133 S:; = d33 E:;
Stretch-extending Al:/:; = daVs
Transverse dsy S, =dxn Es
ALy =dy/WVaL(/Ls
Bending da Y = 3(L/T)*ds, VI

L: Length of piezo-wafer, T: Width of piezo-wafer
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zPbZr0; £=0.30~0.35, y . 2=0.30~0.36. XIELXKHEBRBELLH ST 617x1mm R,
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Table 2 The main properties of piezoelectric ceramic utilized and prepared in this work

Apparent Dielectric Dielectric Piezoclectric Piczoelectric Curie
density constant loss constant constant temperature
p/g-em™ /e tané /% d33/10" " m.v-! d3 /1072 m. V! T./°C
77 ~3600 ~2.0 530* ~270% 167

* Measured from quasi-static method for direct piezoclectric effect

+ Calculated from resonant-antiresonant frequencies in dynamic method
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Fig.1 Tle clectric ficld dependence of straiu for piczoclectric material and its actuator

(a) Standard sammple: 2x3x12nun, S3 — E3; (b) Standard sammple: 2x3x12mm, S; — Ej; (¢) Actuator: ¢

17X 1uun, S3 — Es; (six piezoelectric-layers) (d) Actuator: 0.5X1x 10mm, S; — Ej3
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Table 3 The piezoelectric constants di;, d3; measured from the relation curves of strain S

vs electric field £
ds daa
Couverse Direct Converse
Direct piezoclectric effect piezoclectric piezoelectric effect
piezoelectric effect effect
E E E E
(dynamic method) {weak field) (relative (quasi-static | (weak field) (rclative
Ligh field) method) high field)
~60V/mm ~300V/mm ~60V/mm | ~300V/mm
Loug bar sample | —270 | ~285(1:0.03) | ~380(1=£0.004) 530 513(10.12) | 665(130.02)
Simple devices — -290 -390 — 515(1+0.03) | 675(1£0.005)

Note: The errors of day, daz measured by the converse effect are estimated frou the measured displaceinent
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3.3 ¥ S~ E R EAEE MBS RNHE Rt

AETE R, Bt EREEY S ~ E MG EE/DTHREESEE. £H83%8E 1000V/mm
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EUBT, W8 e b MO 28 KA RN P A F A das WIRR BN, TOARREIR
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W RATRAIIN, X T Fee— 4oy i AR RFBR ) 9 B2, 00 AT LA ) A 46 o 28 4 4 BE
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Piezoelectric Constants Measured from Converse Piezoelectric Effect
and Piezoelectric Ceramic Actuators

CHEN Daren LI Guorong  YIN Qingrui
(Shanghai Institute of Ceramics, Chinese Academy of Sciences  Shanghai 200050 China)

Abstract

The piezoclectric constants dzz and dzjunder weak and stronger field were measured from
strain § vs electric field E curves for the converse piczoelectric effect. It was shown that on the
curves there is a critical ficld Ey, from which strains and da3, d3; were obviously increased, and the
result was discussed in the view of reoricutation of 90° domain intrinsically existed in piezoelectric
ceramics. This method of measuring ds3, d3; is simple and convenient, as well as more practical,
especially for piczoelectric cerainic actuator, as compared with that usually obtained them from

positive piezoelectric effect.

Key words piezoclectric constant, converse piezoelectric effect, piezoelectric ceramics actuator



