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Piezoelectric properties of PNW-PMN-PZT ceramics for High power

Piezoelectric transformer with Manufacturing process
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Abstract

In this paper,

we manufactured Pb{(Niij2Wi2)O3-Pb(Mn;sNby3)03~Pb(Zr, Ti)O3

ceramics with

variation of milling time and investigated its dielectric and piezoelectric properties. Density was

increased with the increase of milling time because the sinterability of specimens were improved

with the decrease of particle size. The highest value of electromechanical coupling factor was 0.518

at milling time Bhour. The highest values of mechanical quality factor and dielectric constant were

1566, 1590 at milling time 4hour, respectively.
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Fig. 1. Microstructure (SEM) with milling time
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Table 1. Grain size with milling time

CIp | Sl S2 S3 S4 S5

Grain

size | 409 | 454 | 413 | 392 | 3.99 | 462

(gl

33 19 vAFZES B 1€ B9, milling timed)
F7bel wek sl Ael2e HA A E st 44
749 9 g dA Frtste 4%E 2Bojn Utk B
Y 20419 milling timeo] W& Yxo Wi} v
=% AL JeElEd, 2 ol miling time
o] Z7tgtel wiet weole] Y=it FAso LA
of X g wet HA dx F7F € 28Ql Ael2
A8 BYAR oY, 4A BTl thh FAFHE
t ol 4ZL%E7 gi Fol PhOF el 94U
Aoz Azret

3% 3L milling timeo] W& #
ekl Aol ageddAM ¥ £ ARl AL
milling timeo] 3A17+4 9 <] &
WA sk, =3, milling timee] 4A1710)Y
FALF7 1502 M 3. 2E
2¥0j9] ga3zAozZN FALSF & Fo| "Ha
g, #3Ae7E 3 AR L] Frstd GHE
W2Xoje] SHYUPU2AE AAAA & EHARE

g
73
o

TAAL 5 vt

Density [g/
.

U T L =T T

B 1 2 3 4 5
- Milling time [hour]

a2 2. milling timed) uw& WX

Fig. 2. Density with milling time
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Fig. 3. Dielectric constant with milling time
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Fig. 5. Mechanical quality factor Qm with milling
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Table 2. Piezoelectric and dielectric properties of
PNW-PMN-PZT ceramics

Samp. | milling | Density { dielectric K om
No. time | {g/cw] | constant P
CIP ball 7.68 1680 0523 | 1814
milling
S1 1[h] 7.66 1573 0.496 | 1304
52 2[h] 7.75 1580 0.508 | 1445
S3 3[h] 7.77 1549 0.501 | 1477
54 4[h] 7.78 1590 0.513 | 1566
S5 5(h] 7.56 1584 0.518 | 1393
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