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Electrical Characteristic of Blend with LLDPE and EVA Due to Mixing Ratio
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Abstract

In this paper, physical properties and

electrical

characteristics of linear low density

polyethylene(LLDPE) films blended with ethylene vinyl acetate(EVA), containing polar groups within it,

were investigated to improve defects of polyethylene(PE) such like space charge accumulation and tree
growth. Blending method changes super-structure of LLDPE, having a great influence on electrical
characteristics. For analysis of physical properties, FTIR, XRD and DSC methods were executed, and
for electrical characteristic, volume resistivity and dielectric strength were measured with the varying

temperature. From the results,

it is confirmed that blend specimens tend to be safe to varying

temperature, and specially specimens of 70 : 30 and 50 : 50 have a good performance.
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Fig. 1. Experimental device for volume resistivity.
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Fig. 4. XRD analysis.
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Table 1. Crystallinity of specimen.
Specimen C [%]
virgin LLDPE 52.62
virgin EVA 45.68
80 : 20 50.71
70 : 30 51,56
60 : 40 50.41
50 : 50 52.76
® 2. N9 44 &4,
Table 2. Crystalline melting point of specimens.
Specimen Tn [TC]
virgin LLDPE 57.2/112.46/125.76
virgin EVA 67.78/103.33
80 : 20 63.42/102.3/125.9
70 - 30 47.08/100.84/125.25
60 : 40 67.83/102.05/124.82
50 : 50 60.63/101.56/124.267
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Table 3. Activation energy.

. activation energy
specimen 250 [V] 1000 [V]

virgin LLDPE 0.55 0.47
virgin EVA 0.29 0.22
LLDPE 80 0.68 0.3
LLDPE 70 0.38 0.28
LLDPE 60 0.34 0.26
LLDPE 50 0.30 0.26
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Table 4. Thickness dependence index.
specimen n
virgin LLDPE 0.74
virgin EVA 0.59
80 : 20 0.65
70 : 30 0.53
60 : 40 0.47
50 : 50 0.71
T &S RE EHE AR T W
& ¢4 AR g ddgy g 72
e AL HAE F Ui, 94U 42 ge o7
ATAZE 4L T usEES FAstATHIL
dutA oz TEA AR FJdFy LEEA

AFAEL 3/ 99z ARAHZ XuiALd 7+
o ¥ (glass state), AHFAH L 4A HHA7|TY F
29 9(rubber state), A7] 71AH FFH7t A ufE A
FEEZg2Y 9Y(plastic flow state)o2 UFE=E
2 dFaxe ddgddrt 43 ¥dle 80 [ClE
71Eez A299y m2FFgoez TFEIFHLH,
ALGg e aF,/dT=07 dF,/9d<09 EA
& ygyzm meddedMdE §F/aT<0%
0Fy/0d<09 4% etz vt A4 Hel
Me FA dgd AEglel A d4AR Fddy
AL e glel ol RALE AlEde wE &4

dE AxAzA} /MEAAZR JHEEH ARAA
9} FEo 97 A=A E ARHY, 2271 7
@2 Frohliche] ¥ A2 I3 o2 2AsH &

2 i

530



TE BT EYPHE X AxdZe) dorjd 9
el ARECH12] 28T T2YFHAA HFAHH

} 833 #ZAsted, ol FA2EI AEY
& 2T wel HAE AvF A deld A
2 Exe 2Eed FRAHoE Fx Uy S do7
o, A%l ddE 447x ARARE FZANA
e w3t ddel 2= 80 [ClHZolA segment
=% e Amde] o]FARER AF-A A

BAE

el
ety A9 g M Frohlich o) &¢] 2A
HEAE Fotm, n2gFgdAe 2EF7) o
Eold AFAAW st&E AR AAYEes
o] 8 w Hxloi}z] FIHEL aEFHT
Frohliche Adsae] 2z &AM 9AL=
2782 AL 9 negYes 1y ddddas]
TE& REFHA=Y F,=Aexp(AV/AT) < ¢]&4]
% EZI9En. A7 3% 9712 HDPES
LDPEE A2994A4 & 006 [eVle ExdEs
ZiRg s wasd(12] A" Agzyg A"
NAd ERFEYE X 59 2o}

Lo # m

= 5 832 99 ¥ EF 4.

AN AAA R 8 =8A Vol. 14, No. 6. June 2001.

g Az wstg nasgg. & AFAAY
9 A=A EFY  &F duyA  FHE
AWy =el F, & T3 AdHs 7|78 499
e, 9714 &= AFARY AEAAY o)FA
g, Fpt 9%y ZEQd, Crine® Vijh 5€ o
FEY TEANAN LB FEHe] 2% o3 A¢
06~09 [nmlelx, fFeE@o] 2% oA e oF 3
[nmlein}, T 9t TyAteldAA ¢ 5 [nm], 3 °l
AA 20 [nml2 FA3 F7Metz Bufc o
ghxl AR T 100 [pmiel Aol g8 A4 Ax
AAe] quA FHES & 63 #th

LLDPEE ™ EVAS A=A oz FrHEe]
ZE A& EVA %ol FEFE AFAEHU
AZAA 7AEA 7hg @ oduAzE iSEHI,
LLDPEY] 3¢ A#FAHN AEHA 7t<o] EVAR
o oFtte AL BRaFmz Ad9y Fer &

*

EHEMNA £4 LLDPES ZAARZ=7 7pF =2
, EVA A2 AAINEY} Fonz FIP AR
A%y AR BeoZ 2r Wil o &4
P ARED HAAHYS 798 3o ey, ¢
4% LLDPES} 4718 %33 EVAY e

ol

LLDPES] Fds 3 Eg ddE AdANA
Table 5. Shallow trap level in amorphous region. LLDPEY] ®lAd Tz o3 g% e AuAD
specimen trap level [eV] T U FAeg A4
virgin LLDPE 0.033
virgin EVA 0.07 3 6. AT A AW A=A A F7H3k
80 : 20 0.049 Table 6. Threshold energy increment at free
70 - 30 0.045 volume.
60 : 40 0.06
50 : 50 0.047 specimen MWy [eV]
virgin LLDPE 0.545
virgin EVA 0.4
o] AT BH £4% EVAY A% 007 [eV]Z f;g : 28 %{fj
744 A3, &% LLDPEZF 714 ve 31 €2 & 80 40 045
I EH, AL £4 EVAY S =g A 50 - 50 045
17} F54 LLDPER Y H% An, € =& dA
o g8 AEdz orjad HFge azz Hdxy
Az ¥e Aoz AmdEd a8y E2gd MR 4.2 =
= 70 : 307 50 : 509 A$ £4 EVAROE= &
Zas yEy T Ag Egnlol g AYEAUeEG Lt o
1980130] Nelsonst Sabuni®i[13] S& mgx z 2oHAEOIE Hse A7 548 12 dst
Aty AEsb o] ex AN FA gaz T AFALEZHEAL AAsEs B3I
olfx Aol W ATEG AFAIA BEs A UAT 23 WAL EREH 277) ek T
AR 2PN AR} S FEE HERE A el G AdRAZE Wt 2 Ae 4R

531



J. KIEEME Vol. 14, No. 6, June 2001.

orf, a8 22FFAM AFAGY A=A
A FrHEo]l amz AP EaAdrh 1
HuU 89 NEE 5% NI 2T AE
43 A AF AW A FARES AR
gt v 3d ERENsl Zn, AR TFzF Ao
Miase] &= dstel FA Aste] we ddnys
ol ARFE AL FAAT

a8 n EFE ANEY AHRFAIFEHY ] $524)
g v Fz4 A4S BTz 2ewW
ste] AE 548 vz gioh

53] £34] 70:30% 5050 ¢ AlRE E¥ojdd
°of Za e A7H AdHE ARNA % Ad

AE2 AHEE AR 7igdEr

[11 M. Fukuma, et. al, “Measurements of
conduction  current  and field
distribution up to electrical breakdown in
LDPE film”, 1999 CEIDP. pp. 114-116, 1999.

(2] =A< 9 3 ¢, “Aadde e AgsAss
Egd g wute] AV|AEEAN AR
&3]=23, Vol. 10, No. 5, pp. 453-460, 1997.

(31 Y. Yamano and H. Endoh, "Increase in
breakdown strength of PE film by additives of
azocompunds”, IEEE trans. on DEI, Vol. 5, No.
2, April, 1998.

[4] E. J. Mcmahon, "A tree growth inhibiting
insulation for power cables”, IEEE trans. EL,
Vol. 16, pp. 304-318, 1992.

[5] G. J. wintle, "Charge motion and trapping in
insulators surface and bulk effects”, IEEE
trans. on DEL, Vol. 6, No. 1, Feb., 1999.

(6] 95 2139, “AyA &4 dIAAge d5s
4 2 g &3 A7, A7 AR A 283
=4, Vol 12, No. 1, pp. 11-17, 1999,

(7] BAT B, ARADKIHHERD, JIS. K
0117, pp. 1-34, 1990.

[8] R. A. Nyquist, "Infrared spectra of polymers
and resins”, The Dow chemical., 1961.

electric

O BASHLES, “GHFoH ~> F7v 77", 8
B&EIE, pp. 39-120, 1989

[10] Chen C. Ku, “Electrical properties of
polymers”, Macmillan publishing com., pp.
157-158, 1985.

[11] L. A. Dissadon, ]J. C. Fothergill, "Electrical
degradation and breakdown in polymers”,
Peter Peregrinus Ltd., pp. 311-316, 1988.

[12] Frohlich H., "On the theory of dielectric
breakdown in solids”, Proc. Soc. AlS8, pp.
521-541, 1946.

[13] Nelson, J. K. and Sabuni, H., "Annual Report
conference of electrical insulation & Dielec.
Pheno.”, pp. 499-507, 1980.

[14] 2E3F 9321, “MEZH £95 o] 838 AYUx
Egoldde] HA7H 54", ANAAAREI
20004 stASEE=E4, Vol 1, No. 1,
pp. 123-127, 2000.

532



