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ABSTRACT : This study was carried out to investigate the influences of the vinyl content of
polydimethylsiloxane(PDMS) and type of silica on the electrical and mechanical properties of silicone rubber
for high voltage insulation. When the content of vinyl group was increased, cross-linking density and hardness
were increased, and tensile strength, volume resistivity and tracking resistance were improved. The mechanical
and electrical properties of silicone rubber reinforced with fumed silica were higher than those of silicone
rubber reinforced with precipitated silica, It was found that the electrical and mechanical properties of

silicone rubber were influenced greatly by the water contents of silica.
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Table 1. Application of Silicone Rubber According
to the Vinyl Content of PDMS

Vinyl content [ -
(mol %) Appilcation of silicone rubber
0.05 ~ 0.15 Low hardness, High elongation
Normal silicone rubber,
0.15 ~ 035 .
Lower compression set
035 ~ 1.0 High tear strength
1.0 ~ Self bonding silicone rubber, Primer
(1) Wet method
a) Precipitated Silica (PPT silica)

nH,0
Na,0 - mSi0, + H80, ——»mSi0, - nH,0 + Na,S0,
PH>7
b) Ge! Silica
nH,0

Na,0 - mSi0, + Hy80, ——®» mSi0, - nH,0 + Na,S0,
pH<7

(2) Fumed method

SiCl, + 2H, +O, ——p S0, +4HCI
>1000C

Scheme 1. Synthesis of silica.
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Figure 1. Compounding of silicone rubber.
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Table 2. Specification of Polymer

A Type B Type C Type
Vinyl content
( mol % ) 0.05 0.10 0.20
Molecular weight S S 5
( Mw ) 7 x 10 7 x 10 7 x 10
Molecular weight
distribution 1.41 1.42 1.41
( Mw/Mn )

Table 3. Properties of Silica

\\\ Fumed Silica | TTepitated
(Fumed Silica) (PPT Silica)
BET sul:face area 200 200
(m'/g)
SiO; content (%) 99.7 99.0
pH Value 5 6.5
Specific gravity (gfem’) 2.0 2.0
Water content (%) 0.5 2.5

Table 4. Composition of Specimen Used for Testing

Polymer Specimen Al B1 cl
Polymer type A type B type C type
Polymer 100[PHR]
Fumed silica 0~50[PHR]
Coupling agent 2[PHR]
Polymer Specimen) 45 B2 I
Polymer type A type B type C type
Polymer 100[PHR]
PPT silica 0~50[PHR]
Coupling agent 2(PHR]

2. dukzd

A m5e Y 54 8 AN54E B}
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o & B A7) L 0 phrol M 50 phr
742 10 phr 92 HFA T EA APt
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Table 5. Size of Test Specimen

Thickness | Length Width

(mm) (mm) (mm)
Dielectric strength 1 60 60
Volume resistivity 2 40 40
Tracking resistance| 6 | SO 120
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Figure 2. Schematic diagram of volume resistivity test.

Table 6. Mechanical Properties of Silicone Rubber
Reinforced with Fumed Silica(40 phr) According to

§ § Vinyl Contents of PDMS
o R o R
‘ % - % A polymer | B polymer | C polymer
CH;-Si-CH = CH, CH, - Si-CH -CH,
CHe ° oy ° l;;‘rd“e;s 46 52 59
SH/z:CH-Si-CHa — CH, - CH-5i-CH, (Shore A)
. . Tensi h
<t o, Ot o, ensile strengt 9.2 10 104
CHy-Si-CH = CH, CHy-§1-CH - CH, (N/mm’)
o) R o Y Elongation at break 360 270 210
% % (%)
. i , Tear strength 235 215 18.6
Scheme 2. Cross-linking of silicone rubber by peroxide. (N/mm)
Too 3.14 321 343
Maximum torque 238 270 314

(N-m)
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Figure 3. Hardness of silicone rubber according to the
vinyl contents of PDMS.
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Figure 4. Tensile strength of silicone rubber according
to the vinyl contents of PDMS.
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Figure 5. Interaction between silica particles.
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Figure 6. Dielectric strength of silicone rubber with the
content of fumed silica.
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Figure 7. Dielectric strength of silicone rubber with the
type of silica.
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