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Electrical Properties of XLPE/VLDPE Blends
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Abstract

XLPE/VLDPE (Crosslinked polyethylene/very low density polyethylene) blends were prepared
by a twin screw extruder and their electrical properties such as water tree and breakdown
characteristics were measured. It was found that both water tree and breakdown characteristics
of XLPE were improved by the addition of VLDPE to polyethylene. It was also found that the
extent of improvement of electrical properties by the addition of VLDPE to polyethylene depends

on the type and concentration of VLDPE.
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i ini m ¥ EAHE Az A g mm¢!
vippe | M| Demsity ) Crystalinty | STt g5 1% Sold AAsgT e
(g/10 min) (g/em®) (%) M EAL 10749 AJHE olfsle I ZAPE
Weibull BAM o2 Aalstd Yelyicl
VLD1 9.0 0.895 a1
24 715t 43 &3
VLD2 08 0.880 31 ]
4714 44 oo AR 4, sm =4 58 &
Aags, 71AH 42 SHE InstronAts] <)
s 2 0900 “ 387 ja—] 4sd9a *l}l%%% ez -faa.z]
A =79 @ W 58 ASTM D-638¢]
VLD4 22 0888 % Wk Hot set *lﬁ—%O‘OZOO"C?ﬂ 158 E¢ 02
o] L FE e = ol Z2A3
VLS 12 0900 “ SR M EEEEAE RO Stk
art
EdE Az  oE%¢E7]  (twin  screw
extruder) & A8 8F = H], LR 2EE

160-170-190-180°CE 392 U&SHEEE 5 m
2 st} 7haAl dicumy} geroxide (DCP)
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Zol zAGA FAXNA 7]1F A B2 AL HT o], =&+x<1 LDPEE 10 kVE 100 Az 17HA]
ok 690 pxme FEB Zo]lE H<Ql ¥ VLDPEE
22 $E2 NE FHuit Zeols YAT FYU oA HA 80
pm olFel FEg Zolg R 53 Y
7+ Nge £E7 Zdole B dFAdA Azy  VLDPE, % VLD4¢t VLDSE ZZ 80 Azt3 65
2E7) EZHRHE ARFGTY o AHL ey Agreol dasise ZAAE AU o]2A
NEggErt 29 19 vk ik VLDPE A9 FEg AFE Fd ZdA
LDPEd viale] d33 wES & & Uk
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5 900 N
- '
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= 6004 ; ® VLD2
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5 pm T2.0mm Time (h)
a¥ 1. FEH AF A4
1gelM HRo], AWML FEWAHC 5 ypmel HbE =
(A% Okurad} AE)2 AFR & ohot pressol A Al a¥ 2 VLDPE®] FE=& ZHel (10 kV)
Zstged, 7t A8E 130°Co A 2083 ¢
destda, 7k AEE 180°ColA 10¥3F 7halA ® 20| °]¥ VLDPES Edd3y SXe] e 5o
Aok Azt" AlHES FE LAFRY Wu o At o] g BY FFAARARE, HaHQ
a4& $3) 10 kV, 60 Hz o aF AYE %6 AL G397 E 9 EAAIR AT EE Hdgy
ek 7hatth BddEA ¥& &4 VLDPEY A EAxo glelA VLDPE7I LDPEe| w]dlel 453
SolE A 100 AAA AdE JhE 7 Ak F5¢ ¥ 7 QY. 53] VLD49 VLD29] A% t}
TEg Zo|g ZAsgch #E7 Zole 84 wts € VLDPEERT} 253 £& Hdgs B4 B9
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(unit: XV/mm)
Eavg Eo 6
(Minimum | (Characteristic
Samples| (Average
trength) strength, strength,
s P=0% | P=632%)
Control 129 105 131
VLD1 134 117 136
VLD2 170 129 174
VLD3 150 129 152
V1L.D4 179 135 185
VLD5 148 128 150
71&9 AFZEI wWa2w FAAAREE FA
BE7t ZVMESE wE gE Hoju FED AY
& FAAZ =V} FAEFE JAdGgR 9T [9].
T1#] B Ao Alg® VLDPESY ASd+
VLDPES] 3%, 8§35 ¥ 2AE 59 nEA
=4 dAdgngdxE R FE SE474= HAH
AAES zkx] Rale Aoz B oo gt
Hele ofF BE A F3 Yok

2% 300 vt orh
300
2704
E }
2
~ 240
o4
8 L 3 g E
§ 210
=
180+ W VD1
® VLD2
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150 7 T T T Y T
[+] 5 10 15 20 25 30

VLDPE content (%)

2% 3 VLDPE #%°) @& XLPE/VLDPE
=9 FE2 He] (10 kV)

XLPE/VLD]l Bd=9 F$ VLDI®] 5% AE=Z
g2 A4 £EY Zosl 200 pm=B HF #F1
VLD1 9 ko] Z7}8FE sET oy} Fr}st
Aoirt oAl gaste] 30%Y WY FEZ Zol:
211 um ojth ¥W VLD2E #H7lg AL
VLD27F 5% @} 4 ZHold 190 ymEBA 71F

9 213 wm7t @ 2
XLPE/VLDPE —o‘% “g-g] ‘FE% E£42 VLDPE %

go] WL AL F& FEF EAHS Holgr
VLDPE #&o] Fr18+E $£E 54& 93
At}7y VLDPE § o] ol$ zom £EZ E4o]
A Folxle AFE BYS ¢ F U F B
= B% VLDPEZ} 5% AEZ w& o 7% £&
FEZ EAL Hojb Wd A I3 FEY =
& ¥HolE VLDPE #3#e ZFvulyg o234 Je
wid, VLDIS A$ 10%Y ¢ z8ln VLD2e
gioﬂ—:— 20%Y o 7hF dod sEZ EAE B
XLPE/VLDPE E#d=¢ Hduy EAol #
30 s} glch o] ¥E KW XLPE/ VLDPE &%
co EAGAAEe HAAYPEE JFE A9
Ay EAxo] vty @& Hojc} 7]& A7
o EAgZze HAgntze vlsd EAS
Zte EQEs VLDI® ASos gl 30%3 &
$-olx VLD29 7Sl g#Fol 5% 7ZA$olth

¥ 3 XLPE/VLDPE E£dc=9 Hdxs E4
(unit: kV/mm)

Eavg EO 0
arameters
(Minimum| (Characteristic
(Average
strength, strength,
VLDPE (%N  |strength)| " "o b 632 o)
5 200 158 205
10 231 154 242
VLD1
20 202 151 209
30 226 176 232
5 226 176 232
10 190 123 200
VLD2
20 206 135 216
30 209 156 238
Control 231 176 239
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FHE 3 AAE 59 VAA HAE FAEE A
o= L}F} wot olE FolA J1E Alme 4w
=g dAg Ho ]r‘I Ed=& VLD27 5% &§E
XL PE/VLDPE Y=g Re2 #E UG

# 4. XLPE/VLDPE Ed=9 7]gt 43

Degree of | Tensile .
VLDPE L Elongation| Hot-set
%) crosslinking strengt? (%) %)
(%) (kg/cm®)
5 84 220-240 | 520-540 66
10 80 230-250 | 530-550 70
VLD1
20 83 260-270 | 560-580 60
30 84 - 560-580 44
5 8 220-240 | 500-520 54
10 84 220~240 | 520-540 46
VLD2
20 86 240-260 | 540-560 44
30 84 280-300 | 540-560 38
Control 80 210-220 | 500-510 82
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