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A Study on Dielectric Strength and Insulation Property of PDMS
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Abstract

The fundamental study on HTV silicone for insulation material has been performed. In order to
estimate the chemical behavior of siloxane under high voltage, H-NMR, GPC and vinyl contents
measurement were used. As an experimental results, after high voltage stress, the molecular weight of
siloxane are increased, the vinyl contents of siloxane are decreased. The dielectric strength of vinyl
group containing siloxane was lower than only methyl containing siloxane.
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Fig. 2. Chemical structure of PDMS.
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Fig. 3. Change of vinyl contents according to
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Fig. 4. NMR of PDMS after electric stress (6
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Fig. 5. GPC of VMQ.
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Fig. 6. Mechanism of PDMS by electric stress.

6[kValolM 4A12te A7E A AL Asg
NMR4 A 22ppm¥<e #HAarz7k YAsRon,
10[kVa 8] AN 4A1ZF 2 8BS AgE
A7 A$ 22 ppmP2el A2E Ha2t AN E
Atk o] FHae HrldvRe] o8 Ed g
o] W83t copolymerization®] #E4e 2 AHH
AE&L BAgSg 29 49 F@sdrt

I9 58 VMQE HUE AR &2 Ao
A9l GPC =2} 8[kVulel HYE 104NF
A7t ¥ GPCa#iXolrt ol ZolM 1}
Bl Kol Mg A7Mg Fo] VMQY #Ao]
F7He AE 2o n itk o A7y d 9
& etigo]l YAHT o] elrygo] i #kger
23 gt nEAS WY SE ou g
uetA fle] £M43 WY U7 PDMSE 219
63 ol ey ¢ & Uk

32 POMSe| Feimy MY
Bld7]e] fFe wE HFAGAZZE ASTM
D149 < 98 Ade ZFF}, HdEdIFE EUY



VMQ7F 22[kV/mm]e) BAHAZFE=E JYEIRNUL
o, 9t "7 (methyl group)d& 7HAZ Us
PDMS+ 39kV/mmle ¥& dFdd4d Z=g Y
el ol uldrld o# QAR =S 9
gL wets AE vy, ddr]d v 2
o] okgt dldrit nAY A7HA B WA
Qojutz, o] R HAZ JAFH HAHAZ
AP e vdr|E 2= PDMS/ @& 3
AR Z=E JelA.

vMa Me
POMS type

AC

a@ 7. PDMSS ddnigdE.
Fig. 7. Dielectric strength of PDMS.

4.8 B

B dFME Ad FAAR o]&H1 jlE
A2 E aFe FAEAHE Eol7l AH 4y 2
o fARSY F& FEE e F A 4@
2ol nAYE AZtet] Evie 23 W3
o HAARHZE F& ZAERoH, 2 A(2 R
B E@ve Tz wE A7H E4FH) BAE
T-E 5

AYE ES((PDMS) nHUYE W B
AzlodR o] o3 Zewist BIAFHJUL, o] &
g Sonzy gstd §x%Fo] FrhHUG
E% PDMSel EAste vidaFe #3Fo #H&
ot HQAHAEE BdIFES ERHA @
e Aol o1 Egsie HET EA dEiwt o
¥ AA steld AgAUAI 4@ v
dAgart dojd Aoz A€t weA
AAZEE 27 AfMe e vdrE
st HEnFE Abgdol ¥ Ao Ay

fl oo He 2o
__Q:iorlo_&‘,

AV AAA BN =F ] Vol. 14, No. 11, November 2001.

#an 29

[1] J. Mort and G. Pfister, "Electronic properties
of Polymers”, John wiley and Sons (New
York), 1982.

[2] JH. Karfaman, AF. Heeget, ET. Mele, R.
Kaner, A.G. Mac Diarmid, "Int. conference
on physics and chemistry of conducting
polymers”, Les Arcs, France, Dec, 1982.

[3] KS. Cole and R.H.Cole, “Dispersion and
absorption in dielectrics”, J. Chem. phys.,
Vol. 9, pp. 341, 1941.

[4] Vanderschueren, ], "General properties of
secondary relaxations in polymers as
determined by the thermally stimulated
current method”, J. Polym. Sci,, Vol. 15, pp.
873, 1977.

[5} Y. Wada, R. Hayakawa, "Pyroelectricity of
polymers”, J.J. Appl. Phys., Vol. 15, pp. 2041,
1976.

(6] A. Toureille and ].P. Reboul, "High-field
conduction phenomena in polymers”, Ann.
Soc. Sci., Bruxelles, Vol. 89, pp. 190, 1975.

[71 R. Gottanx, "On the nature of dielectrical
loss in high-voltage insulation”, IEEE Trans.
Insul, Vol. EI-13, pp. 1, 1978

{8] Han-Goo Cho, Yong Kwan Park, “The Effect
of Contaminants on Tracking Aging in Poly-
mer Insulating Materials”, KIEEME, Vol. 10,
No. 8, pp. 770-777, 1997.

[9] Yeong-Sik Yoo, et al., "The relation between
Erosion Process and Leakage Current
Change of Silicone Rubber by Inclined-Plane
Method”, KIEEME, Vol 12, No. 11, pp.
1052-1063, 1999.

[10} Huh Chang Su, et al, "The Influence of
Filler for Silicone Rubber Tracking”,
KIEEME, Vol. 9, No. 4, pp. 344-350, 1996.

[111] H. C. Kamer, "Evaluation of Polymeric
Insulating Materials for HV  Outdoor
Application”, 6th ISH, 30.02, pp. 1-4, 1989.

[12] T. Tanaka, K. Naito, * A Basic Study on
Outdoor Insulator of Organic Materials”,
IEEE Trans. Electr. Insul., Vol. EI-13, No.
3, pp. 184-193, 1978.



J. KIEEME Vol. 14, No. 11, November 2001.

(131

(14]

{15]

[16]

BELE, ‘b HENTO BE, &
H%#E Vol. 63, pp. 720, 1974.

Wilfred Lynch, " Handbook of Silicone
Rubber Fabrication” Litton Educational
Publishing, Inc. 1987.

L.J. Bellamy "The Infrared Spectra of
Complex Molecules”, John Wiley & Sons
(New York), 1966.

W. Noll, "Chemistry and Technology of
Silicones”, pp. 469, 1968.

[17] Annual Book of ASTM Standards, Electrical

Insulation, Vol. 10.01, D149, pp. 19-26, 1993.



