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Transformer using PNW-PMN-PZT Ceramics
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Abstract

In this study, microstructural and piezoelectric characteristics of PNW-PMN-PZT ceramics
manufactured using attrition milling method were investigated. Sintering temperature of the ceramics
was varied from 1080 to 1240TC.With increasing sintering temperature, dielectric constant increased.
In the specimen sintered at 1120, electromechanical coupling factor(Kp) and density showed the
maxinum values of 0.546 and 7.78[g/cm’], respectively. In the specimen sintered at 1160, mechanical
quality factor(Qm)  also showed the maxinum value of 1,943. Contour vibration mode piezoelectric
transformer with the size of 27.5X275X25m using PNW~PMN-PZT ceramics was manufactured and
its driving characteristics for TS5 fluorescent lamp was investigated. Taking into consideration
temperature rise of 6.8[C] and efficiency of 98.23%, it can be concluded that the transformer is
suitable for driving the TS fluorescent lamp.

Key Words : Mechanical quality factor, Dielectric constant, Efficiency, Piezoelectric transformer, Fluorescent

lamp

1. A &8

Y 2| Fo] did FrtEe we =9 779
duix] g HF AF MEe] FulgdelA s
93 . L2@FdAE B AR 7=
45 A= (HA16mm)E 14W, 21W, 28W, 35W,
OW7HA] A1) 4714, 3 Be Ao
beolAlE olfte AT ARFE AN, K
& NAA7I7] A8 RS2 oo h&@ A7

Lo L ST P Rl

(AAA] ANYF AFoss,

Fax: (043-648-0868

E-mail : juhyun57@semyung.ac.kr)

2002d 29 209 A4, 200293 3¥ 229 13 HAF ¢
2002'd 49 199 HF 44 €=

Mdol AlFE dAoltt. 7|&e AHY EW2E0E
ALEE Ve Edold, 289 ¥AE SRz ¢
o} ol& A& A7 HEelE FolE Ao
AHE FE& By AVY EWA2InE AR
FojtH2]. LCD backlight( &3 #)FF L o2
4H ERL¥oirt JE3E oY YFZTEEoE
A gas A7t AYsoigt. 2y, 71&9 LCD
backlightol]l ¢]# %% Rosend YHEIXEDE[I)
&9 gud2rt wol nAY, 2UFE HHE) o
el ¥ mA ol¥e] ¥ ARE WAED = Y
FETES U4H ERA2E02E {37 oY =
@ %5 7S YHEI2ENE 1&Ho FF
H7] Wi £ JEALE ANE FE £ &
o] HA4%A =1 o] d& Fuvlel At FAFH
o B3 $o8 YHNEALE Az ks, n



Ay FE3A FL JIAAY F=& #F: ARE
Azstojor grl, nAHSAN YAEA2XoE
FEY do] FURTE RPHE BAL &x9 2
#e ZAAs B P vlAEHE €0k &
. 28, 71AHEAAFQNE F7HA712,477)
ARG Ak E A L2 Bdol o &=
Aee AqAEn, Uiz WP ZAEE FIHANAL
#ri4]. HEol, 98=EE AVHAYAE FIHAT]
A8t FAASFE F7HAA, 22 BHEFE 2
Aol @t B AFdME iy £4& AHEs
o] attrition milling& °1-§38« uAELTE WE O
& A2ZALE7 FAH, vjAF2Y ¥ HFH BY
d vxe %L 2 2FY GHEA2EY
£ Agere AxzdE dystaz @ dBd,
JUAAFELEL E8aA Ho|FFAFAAe A
AANAZRAT kakth 282 &S kE o848 &
FAFRE JAEAAEO[45]8 A }ste] e of
# AV|HENY TSERT TEEHE 28 ¥
35 TEL GHEA2AEA2 N FE7MEHE 2
Faaz @

2. 4 #

21 MEAR=E
B AgdME & 2440 oM AR Y
Yoz AHE AXHAG.

Pb(Niyz,W12)O3-Pb(Mny3,Nb23)03-Pb(Zr, Ti)Os

z4d g Aze AYY BHE 10 ‘g7A
BFRI, olMES B4 EUE B3 24
AN B¢ EF BHE F Azsd. dzdE AE
= g2y =72 850 TAA 24 #A8HH
434t sAE AJRE attrition mill& ©] 834
270 rpme A FEZ 44T B A BEAE ¥
PVA Gwt% $&9)& 5wt% A7st HF 21
mm EUZ 1 ton/crs] ¢EH& I8t Q¥ &
37 €% 300 T/h2 39 1080 T ~1240 C 7hx
Lx HAE Fo 2A% F¢ LG EW, 3
2% A8 dv ball millg o] 838 24A7L B
8o 1200 C 2 2A4€& &9 attrition mill# A¥
% vzanA g NEES 54 $3& 944
A€ 1 m 2 39 AFH2E & b 120 T 4
AT HEAA 30 kWem o AAE A B A
A, 24X AAE F A B4 AU

A7 AA A B A =FA, Vol. 15, No. 7, July 2002.

k3 1. PNW-PMN-PZT Mgl
Table 1. PNW-PMN-PZT ceramics.
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Fig. 1. Structure of Ring-Dot type piezoelectric
transformer.
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Fig. 2. Microstructure with sintering temperature.
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Fig. 3. Density with sintering temperature.
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Fig. 4. Curie temperature with sintering temper-
ature.
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Fig. 5. Dielectric constant with sintering temper—
ature.

® 2. 242 BE ANHe EY 2 4A 5B
Table 2. Physical and piezoelectric characteristics
with sintering temperature.
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Fig. 6. Electro-mechanical coupling factor with
sintering temperature.
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Table 3. Charcteristic of piezoelectric transformer.
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Table 4. Driving characteristic of piezoelectic trans—
former.
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