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Electrical Properties and Crosslinking Chracteristics of XLPE/SXLPE Blends
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Department of Materials Science. Korea University

Abstract - Crosslinked polyethylene/silane
crosslinked polyethylene (XLPE/SXLPE) blends
were prepared by a twin screw extruder and
their water tree and crosslinking characteristics
were investigated. The water tree
characteristics of XLPE were improved by the
addition of SXLPE, when samples were cross-
linked only by the thermorolysis of DCP
(dicumy]l peroxide). However, steam curing
process was not good for water ‘tree
characteristics. It was also found that the
degree of crosslinking of XLPE/SXLPE blends
were higher than that of XLPE. ’
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Dicumyl peroxide (DCP)E 143 slng 7loE
Zdgd (XLPE)L £& ZAd¥s 3=, 4% 77
A Foz Q3 Y Holgd FAA=Z gy AgH
Sith. A5t DCPE ©14% 7lxe 2 34 Fo o
7tn HAAEEo] AAAHE R, oJHe] Age ANA HA
of B2 9L X Aoz &A I (1). <18
A #HA2E A8 /7] HE7E A3 4@ (silane)
€ o] &3 EZgdddg slasle 7lso) 196090 F
gto]l Dow CorningAtel &) /g=Eiz, 1970d
Z205EH 7lnEedEd golze AF HAolE Az}
Agsojgon A 73 SAAA AY Aojde A
AdFo2 AEH3 v, SXLPEE AM&3 Aolge
A9 =¢ez Ad weg J4AL AVs DCPE
o] &3 Jlmel vlE FR g slmw FHoz QU A
Z g7t 92 § e F-o du.

XLPES SXLPES #7113 AAE& vz A/Ng 2
%, SXLPEZ} XLPE®| vl3ld fEg)d g A,
AdAAZE FAA $5% E4E& JeEld Aoz B
= v st (2). 28y SXLPEE O A =2e Sy
2he] A FojEo] HlZ A{37] oJPa EF XLPE
of ¥]3ty sltn=rl BolAe A A Ut

B d3d e SXLPE®e £3& %3 XLPEY
Efd Ui AP F4A7I DCPE o] &% 7w
2 ARY +€9 /takd FRE F destd dE ¢
olRux XLPESt SXLPEE 39 W& 53 A=
€ Az £EZ B4 2 Jla 540 UE A&
Y3t

2.4 ¥

2.1 Az A=t

E AP A3t EEoEde I 3er3jAly
LDPEE H¥UxE 0.922 g/em®, $§A5E 1.8
g/min°ltt. SXLPE 9A] ¥4¢ AAEREH FF¢e
Aojt}. o] SXLPE+ Dow CorningAlte]l SIOPLAS
FRe=z Azxd ALeg VTMOS (vinyl trimethoxy

silane) g ZEdedo] 2FTEAA TEJC. 29
191 SIOPLAS A3 astZzEYWe 32§ JYeU
o BI=9 AxE o

PE

Silane VTMOS PE
(vinyl trimethoxy silane) Catalyst
Anti-oxidant Anti-oxidant
Peroxide
Single or twin screw Extrusion
extrusion at 185 °C at 135°C

Crosslinkable Masterbatch
graft copolymer catalyst
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a3 1. SIOPLAS 33 % VTMOS 12t=Ed.

427 (twin screw extruder)& AM&3lded, W™
9] &&= 160-170-190-180°CE 33 ¢&E&HE+v
5 rome 2 3tk 7knA DCPst t& HikAe &
2% BI=EL Henschel mixero] ¥ 70°ColA
1087 2839 EIANAG. 712489 XLPE: 4
A8<¢ LDPE® DCP € A/AE ¢ 234 &3
AlA 71E Ag2 AMS-Ech SXLPES &L 2, 5,
10, 15, 30, 50 %2 ¥3AA 6F2 ANBE TEA
i, zZt Mg dsted DCPe #po| wel XLPERE
of disld e 2 phr A7IE RAF AA EA= 4
& 2 phr A71E A9 F Fo] A28 AZIFAY.
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Z Alge Eg doje # dFddM AFE FE
2 £33 Agsder, o] 498 A% ANs¥H
7t 29 29 et vt a¥eA BEXo], NEE JE
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wAo] 5 pmQ wE (Y& Okurarh) & AHE-3t hot
press (CarverAbhdlA A Zsiged, =gy 3in
180°CollA 1083 F7lwr s svins Qrkwe Alg

0.1 M AgNO3

60 degree,

Tip radius:

5 um 2.0 mm

33 2. FEa| Mg A9 s,

#8942 gL (3), FE
Aol 100889 B8 duAE o &e 2FeRon
870 vheols gHE FEY dolo) WAE HAAT

2.3 J1a5 A%

Zt AR sta wtg 3o Jlaxg s 9H 9
AN A LR 9P AP E AR drtw L F}
ZE AL F FA 2F 0.1 g9 AHEE 150 meshdl] ¥
I xyleneolX 48 A|t Fot BAX vstm A Bk
BEES F2T ¥ 80T AT LB 24 AT B2 A
ZANA AF L0E QA F, 22 AFe 2A WHE
&3 8 7la=E Asstdct.
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2% 39 SXLPE%#e] ©& XLPE/SXLPE Zd=
9] #Ez o7l Yl gtk DCPE XLPEXR-Ed] o
M 2 phrAstsldz d7ln ¥ $7ta A3 L& AR
Alge] g3 Agolty o] AL SXLPEE Edgsw
23]8 $E8 Zolst Zrlstgtirt Eako] F1gte] ut
2 HA ¢Eg ol Hidte AT VeI
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a3 4. SXLPE #&hol e XLPE/SXLPE E2l=2
TEZ| do|. (grtngt ¢, (W) XLPE %
20l disiAMgt DCP 2 phr, (O) & =Xl
tisf DCP 2 phr)

FEZ Ao A Frime 9L wAlEly) Ha
98 ABE grlatre Az 3 SED AEL 44
stk 283 XLPEREE thslxsr DCPE 2 phr
A7 e A8e ZAS 28 Q8 SXLPEY kol 371
s AA] g DCP TFo] Zagd wat rslnw
7t Gold Holmz olRe FFES Yolryl & Y
3 SXLPE %€ 710 Ed= A g4 DCPE AA £
Aol i3 A 2 phr AUlsl Grlatd A7ln $E
AHE FPetAT. o] F 4P WH AHAE 2Y 49
Zo] JYehde}.

agd Jeld vie} o] drtuvhe 39 E A Sde
SXLPE #3o] 718 wel e ZHelsl 373
Zase @ 4 ) olF Axg nFo Frln F
o] EZ EA) FX 2 9¢& 7Ae Aoz A
Zgr), asez FEI BN 23 9 Jtungd
Aok ztolzb gtk XLPE/SXLPE B3Z A8E
EraA F ¥xe $ln 33S AR g8t 98
< ¢ 5 U

XLPEel wWalMTt DCP #2o] 2 phrsl AS,
SXLPE &o] 0 ~ 50 %= 3¢ ute} AA) 5
o g DCPY ¥F& Az 2, 1.96, 1.9, 1.8,
1.7, 1.4, 1 phrZ 243}, olgt #ds 28 404
SXLPE ##ec] 5 % ©]4o] &, XLPES tiajxt
DCP 2 phr¢l %9 AA 49 ds) DCP 2 phrgl
A59 F£Ef "ol o7t A AL ¢ & U,
ol B ZY=E9 Afd oA AN F£Ad uis
2.0 phr¢] DCPx #zolgte AL TIED. ZF, A
B WA BeE2 Zedld FEZ E4L A E
Aoz AzZdn}, 223 SXLPES #o] 50 %o} ©]
29 B 4%9 £EZ o7}l A 24ES ¢ F+ U
tdl, ol HdA dFF IAF HslE DCPY % Fol
SXLPE #tAl9] 53 UFEAG o8] ZoEUA
&Zolgl ARG, ]8T SXLPE AAe UW4ED
E49 F9 99L& silaned 93 =€ Sig $EF
A e Aoz dwd v o} (2],

3.2 SXLPE2 DCP #to| M 72 54

HolM AFT F A9 BEIA=Eo iy g2 o4
7t A7 AEF 4rte F F7tRE F71E A7 A
HE o]&d 7laxd 23sged, 2 278 19 5
o Jelidct dA Erlne 3 ASE ARy,
XLPEel theixet DCPE 2 phr #AZE AlgE
SXLPE #%o] F718¥ol wie} DCPE o] Zastm o]
of Wty rlax 9A] ZFidle AL &+ Utk o] o
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18 6. DCP #& wisjo] g XLPES] 7huk.

XLPE/SXLPE Ei=e DCP @) w& slax 7
A3 EE XLPEY ASd #l8) L2 Aoz vebyc,
2¥ 69 2 ¥2E ¢35 XLPEY DCP &3 w2
7ta%E vehidoh XLPES 72§ DCP #%ol 1
phroj® 50 %ol 2§ % vAle /Iasg vehd Aol
WHXLPE/SXLPE BAq=e A4 AA S g3
DCP #o} 1 phrdl 2% (SXLPE 50 %) % 78 %
9 JlnEE B ol2F HEZS DCPY g A
st FE o3 SXLPEIAME g% 7tmukgol
dojt &S Aeg Fa2En, AN Ao W
DCP #%¢] 2 phr2 3 ¥ 45§ Rdes SXLPE
o) ZAEFE sluxrt F7Mse 29 59 AHst
ol U FE.

grtn & F7RE 72 AANFE S oo 2 7
REY F7he vEdA] gsich o] Ans g 2
% g2 drta Alel SXLPE BEAME sl ¥hgo
dojd e 3% 4 9ot "ty XLPE/SXLPE £3
o S drilagezs AP /luEE 4E F o
ou o ¥8¥ DCPY FFE FaA7le AdE
A gzt

4.4 g8

¥ AFE E38t9 XLPE/SXLPE Edx=9 $Eg
A 9 7ta BAS 9 49, 4la ¥ $tng
F712 4% A4 +E BAo] Asig Wi dslaw
£ 39& A$ole SXLPE #% 27 ha} £Eg
4o 48 R AT, =T sta EAA 9

o}4 SXLPEE #d9id ¥rluwte=zx 2 DCP
FFoR AP +39 JlaxE 4 5 e A=
vebstth, wtde] drtn F #rtas dXe tasd
agA & F7HE JHA oA 2Ee € 4 . ol
¥ 2R EUE FEZ 54 ode d& A/H 4
3, & FdoARE, FRASEE, WA= S F
of 4 Hrte fPsojol & Aoz FGd
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