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ABSTRACT

Deterioration induced by partial discharge was investigated for low-density polyethy-
lene samples. Under an electrical field, a cold-drawn PE film was stretched pérpendicul-
arly to the direction of the original drawing. The starting voltage of the discharge shows
a minimum at the draw ratio of 1.2 to 1.8. Around the same draw ratio, the elastic
modulus and mechanical loss factor (tan ) of the sample exhibit a minimum and a
maximum, respectively. According to the X-ray analysis, the size ©f microcrystals

decreases with increasing draw ratios.

Reorientation of the nrolecular chains was ob-

served above a draw ratio of 1.5 by the IR method.
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Fig. 1. Eicctrode construction of the direct
exposure partial discharge. A, clectrode; B,
isolatc matcrial; C, spacer; D, sample.
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Flg. 2. Electrode construction for measurements
of the starting voltage of partial discharge.

AN WA duE#(2) L 249 1mm¥F
A Hd2feiR (B) ol Aega&Fgas ¢
Bolz, A (gap) & ImmEAL R (C)=2
230]A (spacer) 4 #2832, 340 fi-
lm (D) & EEAY. ° BES 4 29 HAA
oleipyel KISt SMbol o8] 12858 LI
E ERAIFE S0Hz, 6KVrms<e] BES 0
Ak

voidsel HAKE MeA WEL, IEGH
RED o gt fig, 29 25mm¢ MEEE
& (RA%R, 0.4 (Kg/ok) o] HHEOZ HRHE
23 BEAECE K8 B4dtc HES 7
A8, WEXWE PESI:= BMttol 2=, Ald
Silidol] BERATE olRel ¥ 50 Hz 9 FE%
VRS M3 LREMT, 10~ 150 KH=)
band Pass filter& F3ld #EAHY V-
oid® 2RE B4:8= corona pulsesd] #r
By o] EPMEES AERT. oldge) cor-
ona pulsey, coronafiieiR (LEREK
$4e] CNT-21) ol &J8] Synchroscope®
2.4 Pc/mVe] BEZ ZAHA S & AT

2.3 WHBORM
o] M\, RHEd Bz My EEE
o] B 8 Arle MhHe BREES N
e Aotk o7l Mol Hfirde] ¥ Ex
B N BUNERES FEXEHS BERBRE
£B& 1 R o=0'+jo” 2 B o9 KL
FREY s 9AI o VectorBE Fig.

89



Polyehlene filmse| FAMBHILS HBy Kk

30 YebIT o714 o9 79 e Fig.3

it
B ¢
1
[}
!
!
¢ ol
of - T T

Fig. 3. Strain-stress vector diagram.

7, complex strain; ¢, complex stress.
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Fig. 6. Starting voitage E,, of the partial dis-
charge vs. draw ratios (at 25°C) of the PE film.
T, transverse direction; M, machine direction.
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Fig. 8 (a) Mechanical loss factor tand vs. draw
ratios: Mand T, PE films drawn, respectively,
in the machine direction and the transverse di-
rection without dischange; M (D) and T (D), the
same (ilms as above, trcated with a dischange
for SOh; M(C) and T(C), PVC films drawn,
respectively, in the M and T direction without
dischange; T(H), PE films annealed at 140°C
prior lo drawings.
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Fig. 11. IR extinction coefficient vs. draw ratios.
a and ¢ refer to the amorphous and crystal
band, respectively.
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