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Space charge characteristics of XLPE/EPDM laminate with interfacial condition
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Abstract
It was investigated that space charge characteristics of EPDM/XLPE laminates as a function of
interfacial condition. There were no effects in charge accumulation characteristics at EPDM/XLPE
laminate samples which were pasted with silicone oil and silicone grease. But when the crosslinking
coagent (TMPTA) was pasted in laminate samples, there was no space charge in interface of

EPDM/XLPE laminate and no effects in the laminate sample pasted with silicone grease dissolved

crosslinking coagent. In the coupling agent pasted EPDM/XLPE laminate sample, space charge was
accumulated in XLPE side caused by coupling agent.

LA

2 Aze @A ARl obd o8 A
ojfolx ALEFHAL N2 ¢dE ARR
A gEelA AMgE R Utk ole g Fg-of
AR dele mAF AUF AXNY AWl A
A 8o, ol nEA Au/ HAHER AHEH
& o) olF Ade] AARFol LAl HAH
Hg dedle g9z HELEY 5 Uus
da gl Aldeith & ol ARINE o|FTA
Ho] EAA Hi M7 AEE EE FH& F
o] Aoz Ast AR AAL FYFelY A}
Z3o] Ut 7N F, BEE, w4 &7 §9 3
Z b5 Aol Eo} AolEn Te o)F Tz AW
oMol A71¥ EALS u$ BRI A4S o
ok @A ol g AU TAs= AALFS
SIAFE BHo] B A7 T AUAA Lo
Vi o] 7HA Aol U ITFE EE 4A
otk [1-3].

2 dFdAe iHdF dgAelEe g H
oz ¢@A Ae LR AVBEE o
3 AEdYe gsiueke gystazt s

Re

140

AL o AW et dojuts WAH
2 1YY Yo Ytk oA B @7
Me AR H&PolA o FoiRE XLPE/
EPDM laminateel  ARzA€ 2eats] 24
3 %4 54 @78 FAsact

2. A¥

# A7 Al8¥ EPDM #H#& =%+ Dupont A
AEFoZA ARGl e FFY9 nER oy
Al4¥ diened 14 hexadiene® AL&% Ao 2 b
FAEE 270t R ERAEH (XLPE)S =W
A4 A AEo s YRE 0920 glemol T v
FAES 2300tk T3 o AAY nRAEA
rUHHolAYYolEE 1 XE A7l Zglddg
# (nBA grafted polyethylene: nBA-g-PE)E A}
£33, 2SZE && 012 wt%olth nBA-g-
PEE 2= E wgFolAM uiyt$ monomerE A



As7] 98 degolA 24 A} FEF 80 °Co
AZQEAAN AZF ALFA

B o7 Al2¥ EPDM# XLPEE 180 °CelA
10 83 AlmAA FA F 350 mz2 GENLH
nBA-g-PE¥ 130 °CellA 1083 &4 38t
EPDM# XLPE, EPDM# nBA-g-PEE laminate
Al Agel FAE 700 ¢m Fx=ojch XLPE/
EPDM, nBA-g-PE/EPDM laminatet: 5 #E A}
oldfl AaZ 29 % JtEZA ARAYAE =X
% & HZAA laminateE TEJUT EFNEHE A
# ANEE F AEE £ ¥ laminate A& ¥
A gtgo] AHANEE FYPLE AFH F VTR
2o ol gxasiyrh old dAME e 80°CelA
48 Aztez stgn ANg Edcre g
A3tz ko] AR B HEE ¥oE B
A=

A3 ¥ L= Pulsed Electroacoustic (PEA) %
& ALg3d 24sgor od U@ dde /e
o 2gg v len (4] FXN AFxEE OY 1
of Yetideh AHel A& 10 kV/mmolA 40
kV/mm 74 5 kV/mm A2 308 F¢ 7H3
At gAHezs AL Mg F 74 GAAdAN ¥
Ay AFAESHE Fo] 10 nsolx A7 2 kv
71828 3t A AT

F0AE BEX 24L& o vxd A& A
4stgon o HEd AFE ANE%Y HIAPS
aA7]7] 9Eted EPDMe] AEA 7HEEdE
Atk Az HEA FRES=E AMSEHAT
AZAR ol B9 UE 7tRFAE Rl T
HEE T F= 9FE wiAEy] Astd Bx=d
AMEE 80 °CollM 48A% AF AP F ASe

; i__L_‘ ) J_
M -—K Specimgn 1]—{-— ZpsF(-')
v i PMMA
de A 10 ns
[ e I

j-| Oscilloscope H Computer | 'L'

Fig. 1 Schematic diagram of PEA system; 1: Al
electrode, 2: Semicon electrode, 3: PVDF film, 4:
Tin film
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Fig. 2 Charge formation in EPDM/XLPE
laminate with various contacts at 40 kV/mm
: (a) simple contact, (b) silicone oil, (c) silicone
grease (80 °C, 48h, vacuum), {d) vacuum treated

silicone grease (80 °C, 200h, vacuum)
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Fig. 3 Charge formation in heat treated EPDM/
crosslinking coagent /XLPE Ilaminates at 40
kV/mm (80 °C, 48h, vacuum) ; crosslinking
coagent: (a) control, (b) TAC, {(c) TAIC, (d)
TMPTMA, () TMPTA
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Fig. 4. Charge formation in heat treated EPDM/
XLPE laminates as a function of laminating
condition at 40 kV/mm: (a) (b)
TMPTA 10 phr in silicone (c)
TMPTMA 10 phr in silicone grease
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Fig. 5 Charge formation in heat treated EPDM/
XLPE laminate as a function of coupling agent
species at 40 kV/mm
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Fig. 6. Charge formation in EPDM/nBA-g-PE
laminate as a function of coupling agent species
at 40 kV/mm: (a) methacrylate group silane, (b)
methyltrimethoxy silane, (c) vinyl group silane
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