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Research on Plasma Repair of Insulation Surface Defects in EPDM Cable Accessories
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Abstract: In order to enhance the operational performance and extend the service life of cable accessories, atmo-
spheric pressure plasma technology is adopted to study the repair the surface crack defects on cable accessory insu-
lation. Samples taken from the accessories of EPDM insulated cables, and the crack defects are simulated on the
surface of the insulation samples. Atmospheric pressure plasma jet deposition technology is used to carry out repair
experiments on the insulation surface defect. The surface chemical composition , resistivity , flashover voltage and hy-
drophobicity of EPDM samples are measured before and after plasma repair, and the effects of different treatment
conditions on the repair effectiveness of EPDM insulation defects are analyzed. At the same time, the influence of
corona aging on the surface characteristics of insulation samples before and after repair is compared and analyzed.
The results show that, with hexamethyldisiloxane as the precursor and argon gas as the carrier gas , the plasma repair
pricess deposits a methyl-bearing siloxane coating onto the insulation defects.This treatment effectively increases
the resistivity and flashover voltage at the surface defect sites of EPDM insulation, and concurrently improves sur-
face hydrophobicity. Corona aging leads to a deterioration in the electrical properties of the accessory insulation,
while the body insulation performance and urface insulation performance of the plasma repaired samples are still su-
perior to those of the defective and intact samples after corona aging.
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Fig.1 Schematic diagram of plasma repair experiment
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Table 1 Information of EPDM insulation samples
%' YA

E, F 5L EPDM 26415804
E, KA, AEE K EPDM A
E; FIRAT IR, 55 B TR 2 min B9 EPDM iR
E, FMARIR, 552 FHAEE 4 min (1) EPDM iR
E; FIMARIR, 552 F M55 6 min (1) EPDM iF:
E FRAT IR , AR IRATIRI A9 EPDM I

12 KV, JBCERFE] 1 h, ARIEAR RS B S B A8 2R
IR R) ) R A R N A T AR
1.2 R

ik E e AR e 2T A O 35 I (Fourier
transform infrared spectroscopy , FTIR) 43 1 EPDM
# LR FE B9 A 2F B 43 o FTIR 03 r A 5% 25 7Y
5 N Nicolet iS50, 43 HF %K 2 em™ , $1 4 I BUE F A4
450~4 000 cm™
1.3 EBSMEENK

2 % A AR AR L BH 3SR B = R AR DK, 3K
W5 A Hioki SM-7110, Ml HL i 500 V, B3 2H 1A
10 HCF S48, AU ] 8 1 mine 482554
FEIN 28 HE R FHF8 T B AR EA 705t , S ad A rp el
P[] PR A 1 oemo S50 HE R TE FH TMRAS T FL R,
B IR b TH 3 %R 500 Vs, 5 2H 4 B AE 2 10 1R
N2 I B . 4 2R o 28 b R sk —A
B AT, T 52 It FL U T s Rk 1 k Vs, B
AT 10 il 278 S 00 IR U4
1.4 1k

T N i 7 2 2 O R v 1) — e b 7K
M 86 o MR R FH TG W -360a 422 fil £ 0 52 4,
URHURE 4 w2 B 7K Tl 2R i, R4 it 5 K
TREEA A IT R EE

2 KBWERSHT

2.1 FTIR iz

{8 HL AR H 2T F 61 RT LAAS B4 T B Ak A
HEFE e B S, S 0 B 0 o 4 B R A5 ) ) AT &%
J7 P, EPDM 4 2% 3% I 2844 LL HMDSO 1E 4 i 4K
WIS TIRGHRAE G, He4a 2% 18 FTIR 2%
RILE 2(a), PETH 2 850.2 9201 3771 460 cm™
LB XTI EPDM 26 2% i SEACREAE I, o2 850 em™ il
2920 em™" XJ 10 - CH. B 47 41 2 W Wi, 1 377 em™
h-CH; 19 W2 WU, 1 460 em™ X 1 - CH, 4 725 £ 45 3
W, BEERIG 1377 cm™ F1 1 460 em™ W AN AE 4R
J&E I R & A B AR L T 2 850 em ! T2 920em ™ Xif

N A FIE I TEAE S Jo A AN R R B T B

K EPDM 4 2% S RUAFAE 06 A, 2825 8 TR B 2
I 4t B RE A3 BIAE 800,842 .1 260 em™ &b H BT 1
FRAEIE , g 800 em™ F11842 em™ b WS X6} 37 Si-C
B L1260 em™ ZEXT I Si-CH, BRRAEIES EI K
1 000~1 100 em™ &b FRARFAE 6 & A B 1 T %
TZI BT Si-0-Si 85 F4 I SO PRI 4 iR 2™ 3
iof FTIR M5 R AT LA, 55 8 IR B Er
EPDM 46 Z iR LR T 51 A T % Si 93T, i
PR PR AT (0 SR R R A= 25 A8 1k

M2 b J5 EPDM 28 4 F 1A 1Y FTIR I 25 2%
LE2(b). 5L EZALRTHIEL , EPDM 4 2% iU LA
REAF U6 B 45 B TG B2 I B B AR SRR 06 1) 43
KK AT IR AY Si-0-Si Rk | Si-C 4RI Si-
CH; B FRAF G B AR e A2 T 1% A, OB Si-0-Si
ER R RFIE (R T REIR BE AR . £LAPEE SRR
HL 2 22 Ak EPDM 48 2% 3% A — i 2 B Ul A  (H
IR A AR TH PR e 3

1.0
—E,
- | . Ez
0.8 | _E
0.6 i —E

f .\Q\‘.v,,____.de—.," r_\?_}:

500 1000 1500 2000 2500 3000 3500 4000
WHE/em™
(a) EFEZLAT

1.0p
—E,
—E
0.8 —E
—E
; 0.6F o
g | - Es
Bl i E,
504 |
23 “
0.2} A}X .' i‘
0.0r V¥ U a B
500 1000 1500 2000 2500 3000 3500 4000
WH/em™

(b) REEHE
E2 EPDM %X 4 FTIR i
Fig. 2 FTIR spectra of EPDM insulation samples
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Fig. 4 Flashover voltage of EPDM insulation samples
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