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Developuent and Dielectric Strength Characteristic of High Performance
Polymeric Insulating Material

-Effect of Compressive Stress on Impulse Dielectric Strength of Commercial
PET Film-
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Abstract

Solid dielectrics for superconduct ing apparatus should cope with the large mechanical
stresses associated with high magnetic fields, and various anomalous voltages at quench
of the apparatus. In this paper, the effect of prestress voltage on the impulse
dielectric strength of PET under compressive stress is examined

The results show that impulse dielectric strength with homo space charge is higher
than that with hetero charge by about 4 MV/cm, The intrinsic impulse dielectric
strength increases with compressive stress, reaches maximum value, and thereafter
decreases gradually, and is lower than the dc or impulse dielectric strength with homo
space charge,
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Fig. 1. Schematic diagram of experimental
setup(a) and molded sphere elect-
rode (b)

WO NN U B W N
e s e e

¥ F Ql7bste] Aeistd] &Eo] 90
e ¥i°u‘9: saidgesr stddd. =
3 ederazesd olds Hdibel v
& Atk % HF AddnEds
sho] lEA HAGI G v PESA

kV/secel 2HFLZE dY
e et salAlel dghe ddsIdge

- ot ?& ®
ke
=)

tio |o
N g o

A

i

r

z2
r1o it

Lo



ERHETHHER K%
sl

64 18 19934 1R

g 2 HEe 4EA g AHF

1T

A AYG 2 FHHaAre 153 dFA9
Htgholth

Zt AR ’%% sloll Aol Adsta Fw
= Fod 4EF&HsNAM AR FAE A
= Ato] of '“216} ol Aol &EAto
A ALE FAR ro] 1A B odd
o] A}-83 AlgE Alde 2% A pET 45
o2 F3 FA< 25t
3 A% o 2%
3-1. v-t EA

1Y 2v 4ESEE 20 MPa2 dAs A &
ARE Wl A5 v-tE4S el 9o}
A A clvie g~ At e

4&4@

30 PR
- -

0

breakdown voliage (kV)
/

0 1 !
0 5 10 15 20

time{#s)

a9 2. v-tEAd o= duade i
Fig. 2. Effect of presiress voltage on
v=t characteristic

AXE Yez A o
3ol o] 4=ahelel Mol
wadlal v} M B ApoldE o HgE
du P deels ¥ dvh #W A%

= dulgrsgle)] Amut Buxe) 27)7)

2 239 Agte Arteta e, ol
S EEECEL DR P
Lhebdh,

REIEEER
%, ARl

oY, of

o A7} o Mzﬂ_ol o O
A o] AAAZkel Ha, dhe)Abe

[« 1 =) )‘]
=2 ¢ =3

T. [EEME, Vol, 6, No. 1, 1993

24

dielectric Strquth(MV/Cm)

theoretical value

A de
7 b ® impulse ( A method ) O\
O impulse { B method ) N
6 1 S | |
0 50 100 150 200

compressive stress (MPa)

A4 dE: HAYE-gE
Ex
1T O

oo

|

Impulse Dielectric strength vs.
compressive stress characteristic
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Fig. 4 Impulse Dielecdtric strength vs,
compressive stress characteristic

with negative sphere electrode
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