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Abstract: A new method for the poling of piezoelectric ceramics with an air insulation medium in stead
of silicon oil is described. A similar variation of electromechanical coupling coefficient K; for an air
medium is observed in comparison to that of the material poled by the conventional poling method using
a silicon oil medium. Different poling parameters such as dielectric constant & and frequency deviation Af
are studied as well as the influence on the aging effect. The required poling factors to achieve the
optimal piezoelectric characteristics are electric field, 2 kV/mm, temperature 100°C, and poling time 30
Min. From this result electric field 3 kV/mm atmosphere airs there being will be able to use with the
polarization insulation medium about the piezoelectric material, confirmed.

Keywords: Poling, Air insulation medium, Dielectric constant, Piezoelectric ceramics,
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Fig. 3. Circuit of resonace frequency measurement.
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Fig. 4. Photo of poling equipment.
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Table 2. Pizoelectric constant of poling using silicon oil.

8- ERRS
£ UcHz) 76.6
fu (kHz) 824
Z(Q) 42
Ki(%) 41
d51(x10 *N/m) 140

AT o] Wl BIFE& AA 2 kV/mm, &% 150T, &
FAZE 3089 20w P AT oY EF
of g FAAFES E 20) YERAATH

3.1 ES=UEA, 2=, Mol mE UHSY

10 ~ 60+ 714 WsAz S

o
K T

7
7
o stk a3 5ol AA 20 kV/immel
7

6
AEE TR

iy
ot
)
A o
b
ot

f

B

ot 2

(009 A5 AR K e
webd HA Frheh
2 392 1 8%)
AeAA ANNAAGAFT %

3atgo] dojuy] SAaAE Al

ol od WO
F oot

45

40— .—-IE.::___.
35 T ——
-
30
—_
® 25
&
g 0 ——150C
15 ~E=100C
10 30
P — - I
. \ | | |

10 20 30 40 60
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Fig. 9. Dielectric constant according to poling electric field.

468

TN W P H W W W o E W TR E R AT AR
ERC R Jﬂﬂw p LT HRURG R T D .
o _ jod g iy 3 T T % 55 g
N FEE W ur ﬁvﬂﬂh.%%quﬂ%xﬁﬂmw 785
H]ﬂ — © w0 nr =l 3 S K2 of — oF
BRI Exquw%% kE = ?ﬂM%drAﬁEiﬂWA td
Tt o — v o)
L XT T T3 S A T
Lf _E \Nﬂ N o . o X ﬂ‘_ﬁo ]Oﬂ i 7
Tl Faly H g9« BT _ B3 g F :
TL oS L w L T xR TLE T g M
oSGk B, N = AN R R R I A I T =
R A B A N S Y et £
Rl G S A T gETelayw B NE 2
Eo 42 "Rz "%T T P RO RT T E gy =
3 < S o : w ool X 4 s =
PN L,ﬂlﬂﬂliLATOﬂL 71__E 0l ﬂﬂﬁ?& L%LiﬂWﬂAQﬂ@n\.Dﬁprq _T.A_a
o = o e T - —_ st = "N 4
] n © o = oy R & o = o | — o B Q b
SIS M PN M T T
g Fo) e - e —
TR =TT o Moy R I g v I
= TEH S 0l " w2 pSars & TR g
T o A- B & % el m.# Kl (! qaﬂVT ol Nlo ﬂLMoE ooy o
G BN PR LGN L FR T
POE g s B o - T I RGN N g~ $8888¢8
Tk ° R N B | B S B T St W B T
S HT s I W o o P @il TN A gy X B TREY
T " S moar R R ® 0 T oET R WY o T T o
T S oo o © o B AR &R oo F AT N OB W o oT N
9 EAwT N O BEHIT ST T MO
g e O - ) R
8 5 T i FEORE L gge
g k7 N oo %o a o) o M 1]@65 s g g
: ¢ Hibmm,. ToF 2TE TE®Y t
- U JIO. JJIO L7
= rEx L OB A e dFa g
g m Q,maﬂw%_f W Mﬂiﬁ.mﬂm%unq.
o = Mﬂelbru_.:_- ﬂoV%o»ﬁEMﬁATAT, ™ \ p
*nl e o m ) ~ © W A TR o ™y 3 ﬂ
g = BEp W 5y R R /
N g = tm ﬂIIHArO ‘lk'ﬂo‘mﬂ‘mwalli :._;o L.D‘IH _
\ 10_.ﬂ_ ° o}J qmaﬂnwl iﬁph ,MAﬁ%mﬂ_Ufﬂw 3
= B0 == —~ ) £
/s 2 PEYST et R IEEXgpgld 3
/ T pE 2 FIFTLZ gy Hed =
2 g B X Mo N TR PR 7
E_ﬁ _.:‘_q X ;o;]rL‘.E wooe
/ g TLIFe ziviam.w LEe * g
R ° TNER - TN S oW \
L g = M ST W T4 L E%o_%lﬂ
v 2 5 SR RT R TGN g% o & w
5 £ T RO W gy S el Osuo,ﬂAL.
6 o & o o = ! %iﬁﬁuﬁ?%ﬂ _ﬁa__b;ﬁ_ﬂwB% ﬁm
g g 2 = g urocgaﬂﬂiautmlﬁﬁﬂwﬁ o o T 3
g & = T mo N ARG ]PmJoo_.Lo 6 w o+ wm o«
) o B W 0 = A K Eﬂ_/LA
ow) BB s m1i Ao ﬁmﬂNJ7WHﬂM ™R (zZHA)
o ST Ho o N YT S F oA o oo
3 of W WK o ®OMr ;oMo RO mp B ufr

Fig. 8. Af according to poling electric field.



469

%9

A

pp. 464-470, 20109 64:

<

A, A23¢ A6

=}
Rl

ANAAA 283 =

= A9

100°C el A

11802241 1

23 1150 ~ 1200 Ale]

JeFe A

I T
)

k)
_UT

Al
B

T3 EE 1180 Brk stobxl 800 ~ 100 A
Eloitt o] A= 19 59 K, - E9 #7

oy
5%
=
my
Y
el
frodl
T
)
oy
9T K
ZL E#E Lo}
oo oor

AR A

=
=

FHE EolrHA B At

SRS

%

& Azt 2437
o

A5 %

A}, meA

lod

gt aging

of 2

4

&l
fr
I

Nl
=

F

3.3 ™A

#A 3

Aol v}

Ao

=
=

Kol
=]

o] Ayt t}

= ~o

™ I

nr =

el

|

o}
1A wo

3

>~
na
s

o ol
o) 7o
o

o

A

3
Kgkat AA5

e
e

—_—

v oo
o No
ol ol
S

)
o
R T
o X
s oF
TR
W<
= R
of o
o %
XO T
b
X0 o
o 9
T M

114

3]

ShA 7] wiigol AAG Al v

zr

3

el o

1 =% 100 ~ 200C, AlZF 10 ~ 60

3]

of o

ol

A2

o]

b

otk e A

LFERA AT
ool %X 1502k 200TColA o] Kigkel 100Cel

=
=

£ Ko W3}

Aol uf

}\01—

7ted

olsh wrjm AAWZEE )

= A2 WA B2

1

2

ol

|

A

ol o] %

H] i

% 100C

w ol

o}
hin

ale) s

AN

9]

A <]

mr

%

A 100T ol o]

i R I B e e B

S

309 =4

Kol BAsts yeRl St

ki3

of o

B

gl

o] dojge=r K7t A

60 B0

40

=
=
=
fl
» WW
=3
m- g T
A .
1
ri
ARE .
N W oo 9 oW o@ oA N
[ I B = N - (NI B
L =+ =t L4l L) Ll
(96
I = =
5 o o
S @ o
ﬂﬁz
.ﬁ \ 2
£
2
L]
a5 E
=
o
£
o
<

10

Fig. 11. K; according to leaving alone time.

Fig. 10. K; according to aging effect.
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