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Design and ANSYS Analysis of Disk-type Piezoelectric Transformer

Sung-Su Jung, Tae-Gone Park
Changwon National Univ

Abstract

Unipoled piezoelectric transformers were designed with different input and output area ratios. The

voltage step-up ratio increased proportionally with increasing the input area. The piezoelectric

transformers operated in each transformer’s resonance vibration mode. In this paper, ANSYS(FEM

program) was used for analysing piezoelectric transformers. We compared with analysis and

experimental results. The voltage step-up ratio showed maximum value in output area of small size.

Output characteristics of piezoelectric transformers with various size were simulated. The result of

analysis showed 2~7 times higher voltage step—up ratio than a experiment result.
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.M E

dAWYgrle] A 195749 "F GEARY C.
A. Roseno] A& AAE ol ¢AWYre] @&
e A7t AgH gk, 2 AHEEY EF HA
gd sojztn o dREgrIE AAE ML
of "l&] F&7} sty OFd Feje MYrE
< 7 dew, &% - 3%, Bt shediy
H, #9 - 2HEAIL Yl ZF s #7
e A, dA(ER) =027t 2AsA @ed

T AHe 7HAZ JolH dHdF ¥y
28 Abo] ofE o Eool AHEHA T 9
ol 53] gA¥grie FAY U7l vE &
%ul7h oi$- ol mASG A EFAYZAZAM LCD
HetolE, YT HeE, BA=ZEHY To=
AHEEI Jled, A nEYE A8 7led A
B2 2y BFY 5HEE 083 ARl e
g o] FFAEY MHY xER ez

fr < rf ne

A AHES Y A3 g2 Ay Fold o
A gaExn dE veid 2 AL F2 9E,
gl F& o1 e AA: FUdMEe #
2 7193 digeAgt A7/ JPHa e AF
o| o},

GAEQLy] Boby A= HAYPE 58 =R
2 AEdn Jded, 449 48 AR AFAA
g AL F9 2 9 F9 &7 #o),
gl & Aule ex o8 234 U2 4
7 g AL gtk B =EdAE f9 2
2 AZF WX E 4FE doluy] 8 AH A
Azt A4¥& T3 doid dd g fdas
A ZZ W ANSYSE Algstd 4% Az
< v Bokch

2.2 £
2.1 ez (PT)e =2 Aa

- 813 -



BAY W77 AN T gAEA
< ol&sted Hd 4 Wdvie dHEH
T8 gAgs 2531504 orl=s d9d
HEE o]

a8 1 FANE B £33 rAwdre 72
Fig. 1. Structure of piezoelectric transformer
with single polarization along the thickness.
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Table 1. Dimensional specifications of piezoelec-
tric transformers.

PT1 | PT2 | PT3 | PT4
X (mm) 8 12 1 16 | 20
Y (mm) 4 8 12 | 16

Input/Output
area ratio 309|647 | 21 | 062

E 12 d85% 299 AL x, vyl #Hse A
¢ 1 Wtel e 9EY HWAHHE Yeid,
Y7o wHo] LoldsE R WAL 2
Ex A4S 9% 5 otk

E of Addl AH&d &AM APC8419
S4€ 7I5E B2 AdAF, JAEEAAT, &
AAZSE, 28 A7INAZAEASFE HAFE

2

2

=
«

¥ 2. ¢dAg9 e A5 A5
Table 2. Material constants of APC841.

Properties Value
Dielectric constant /8833 1350
ka 0.33
Coupling factors ka3 0.68
kp 0.60
Piezoelectric ds | -109(10™#C/N)
coefficient ds | 275(10™%C/N)
Mechanical quality O 1400
factor
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Fig. 2 Analyzed piezoelecric transformer.
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Fig. 3 Measured input admittance versus freque—

ncy in the lst radial extensional vibration
mode.
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Fig. 4 Voltage step-up ratio as a function of fre
-quency at measured and analysis
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Fig. 5 Output Voltage as a function of Input
Voltage. '
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Fig. 6 Characteristic temperature rise as a func-
tion of output power.
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