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Optimization for Internal Accumulated Charge at High Temperature and Clarification
of Insulating Property
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The purpose of this study is to develop the space charge measurement system
equipped with a measurement function for the acoustic properties and to clarify the insulating properties
influenced by the space charge at high temperature.

The space charge distribution and the acoustic property could be uneventfully estimated using the
developed space charge measurement system from the results like temperatures defendant acoustic
impedances. The acoustic impedances of a film and semi-conducting electrode were also estimated in a real
electrode system. Signal recovery of the charge density distribution considering the acoustic property
was performed. The results reveal that the conventional method excessively corrects the attenuation with
16 % in this experimental condition.




60

Charge Density [C/m?]

@

P.G2

(PEA)

1(PG1)

PGl
DC H.V.

PG2

[Cower Elsctrode_* ===
=

Digital
Scope

1706.7 kN/m?

600

m— 1706.7 [kN/m?]
i — 6533 [KN/nr*]
| — 1.2 [N/m?]

E ! PET

=20 0 20 40 60 80

Location [pm]

100 120



/ )
2 (P1)
130 um  PI
298-473 K
2 8V 5ns
PI
473 K
8 kV
3 PI/
4 473K
1 600 PI
3.5
30 F
8 \
S7 25 | ® 8 ® ®
25 20 | @
EE 15
é § 1.0 O Measurement
§ X 05 == Estimation
< 0.0 L L L
280 330 380 430 480
Temperature [K]
3 PI
200
1.5
<, 100
z
£ 0
(@)
=
50-100
& ' Anod
O 200 Cathode node

4 473K

220 0 20 40 60 80 100 120 140 160

T.ocation Tuml

PI

3
200 pum
(EVA)( 10 wt%)
/
20 mg EVA
8kV
20
30
/
Pu(f, d)
Byz(.d) = Be(f, 0) gt g == NgIF N1
Pr(f, 0)
/
Zgya
Zsemi
a () B
) d
d =200 um

PEA
Zeva = 1.38 MPa s/m*>  Zgm = 2.00 MPa s/m’

15

| —Original ' E

Qé Corrected by «' i

-~ 1.5 == Corrected by « X
©
=y

z 0

(]

o .

° '

=) :

s -1.5 1

< ! i

Q ! !

-15 i 1 il

0 d=0.20
Cathode Position (mm) Anode

15 T

i

o .
E
o
Foy
w
c
o
o
(4]

g’ 75 = QOriginal ) '

5 Corrected by « :

== Corrected by « i

-1 i
%.10 d=0.20
Position (mm) Anode



1
Pue(f, d)
o (f

5 600

“

PEA

100 pm
10 mm

10 mm

(EVA )

4 kV

EVA

EVA
Pre(f, 0)

EVA

10 wt%
(EVA)
EVA

EVA

30 °C
10

10

EVA

EVA

Lower Electrode

Semiconducting Au

Electrode _-Evaporated
=*” Electrode

P
e
2

EVA Film

Lower Electrode Lower Electrode

(AD (AD) (AD
Lithium Lithium Lithium
Niobate Niobate Niobate

(a) EVA (b) Semiconducting (c) Metal
6
| e VA ssmmmm Semiconducting Metal |
50 - =
' )
= ' '
R’ 1 AN
o® 1
= ' N
= '
E 0 g .
a \ 1 !
] '
25 N7 '
= ot ]
5
:(C athode) (Anode):
-50 . .
0 100
Thickness [pm]

Yoshinobu Murakami, Takuma Sugiyama,
Tomohiro Kawashima, Masayuki Nagao and
Masumi Fukuma: "Signal Recovery of
Space Chrge Distribution Using
Acoustic Property in PEA Method",
Proceedings of 11th International
Conference on Properties and
Applications of Dielectric Materials,
No.SC2-1(2015)

27
[2] No.2-036(2015)

DEI-14-078
No.DEI-14-079(2014)

086



26
CD-ROM No.E1-5(2014)

T. Sugiyama, M. UQBAH, A. Ishikawa, T.
Kawashima, Y. Murakami, M. Fukuma and
M. Nagao: “ Development of a Space
Charge Measurement Method without a
Semiconducting Electrode"”,
Proceedings of 2014 International
Symposium on Electrical Insulating
Materials USB  Memory, No.VB10,
pp-397-400(2014)

Yoshinobu Murakami, Takuma Sugiyama,
Tomohiro Kawashim, Masumi Fukuma and
Masayuki Nagao: " Space Charge
Measurement System Equipped with a
Function to Measure Acoustic
Properties", Proceedings of 2014
International Symposium on Electrical
Insulating Materials USB Memory,
No.DS1, p.156(2014)

26
[21 No.2-015
p.18(2014)

DEI-13-079 089
No.DEI-13-088 pp.55-60(2013)

Y. Murakami, T. Sugiyama, R. Funo, M.
Fukuma and M. Nagao: “ Influence of
Interfacial Condition between Film and
Lower Electrode on Space Charge
Measurement™, 2013 Annual Report.
Conference on Electrical Insulation
and Dielectric Phenomena USB-Memory,
No.8A-3, pp.1602-1605(2013)

25
CD-ROM
No.A4-4(2013)

25
[2] No.2-011
p.15(2013)

25
[2] No.2-009 p.13(2013)

24
CD-ROM  No.G3-5(2012)

24
CD-ROM  No.G3-4(2012)
24
[2] No.2-s3-4
pp-S3(13)-S3(16)(2012)
PEA /

24

[2]
No.2-031 p.35(2012)

24
[2] No.2-027 p.31(2012)

23
CD-ROM  No.M2-2(2011)



http://ww.dei.ee_tut.ac. jp/index.html

@

MURAKAMI, Yoshinobu
@

NAGAO, Masayuki
©)

FUKUMA, Masumi



