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ABSTRACT: Blending has become an interesting way for preparing new materials with tai-
lored properties. Unfortunately, many materials are incompatible due to the difference in
their viscoelastic properties, surface energy and interaction. Therefore, the properties of poly-
mer blends are not obtained as expected levels. Silicone rubber has an excellent heat-
resistance and electrical characteristics, and ethylene propylene diene monomer (EPDM) rub-
ber also has good mechanical properties. The purpose of this study is to develop a new engi-
neering material which has excellent electrical and mechanical properties through blending of
silicone with EPDM rubber.
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Table 1. Polymer Properties of EPDM Used in
This Study

Mooney viscosity

Mpi44125C 20
composition

wt% ethylene 69

wt% propylene 30.5

wt% ENB 0.5
molecular weight distribution medium
specipic gravity 0.88
residual transition metal, ppm <10
ash content, wt% <0.1
total volatiles, wt% <04

product form 1/8 free flowing pellets

Table 2. Recipe for Silicone Rubber Compound

silicone gum (phr) curing agent (phr) ATH (phr)
100 0.6 130

EPDM 3% wge uyHex: 80157,
30 rpm9] internal mixerd] A 83} ). vl A=
wx EPDM 3% zH7t 83 9& ¥xF 3]
{3t EPDME sl 18 E88 & ZnOE
HAryste] 287 EFstgoen, 70% 9 trimethyl-
propane trimethacrylate®} 30% silica® TAE
TRIM/SE #Arisle 287t E8idch. AEH
TRIM/S¥ peroxide 7}nld|A 7l EAA 2 AL
sgon, HFe 12700} vfo2 ATHE A
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Z wj A zhe 15802 sttt Table 391 EPDM
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30 rpm, WELE 80+5 C9 internal mixero)| A
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Table 3. Recipe for EPDM Rubber Compound

EPDM ZnO0O AINOH); TRIM/S DCP-40%
{phr) (phr) (phr) (phr) (phr)

100 5 130 1.5 5

Table 4. Blend Ratio of Silicone/EPDM Rubber

rubber A B C D E
silicone 10 7 5 3 0
EPDM 0 3 5 7 10
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Table 5. Characteristic Peak of Silicone/EPDM
Rubber Blend on FT-1IR

Transmittance (%)

Transmittance (%)
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Figure 1. FT-IR graphs of silicone, EPDM and sili-
cone/EPDM rubber blends. (a)silicone, EPDM (10:0), (b)
silicone : EPDM (5:5), and (c) silicone : EPDM (0: 10).
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Figure 2. Crosslinking density of silicone, EPDM and
silicone/EPDM rubber blends.
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Figure 3. SEM photographs of silicone, EPDM and silicone/EPDM rubber blends, (a)silicone: EPDM(10:0), (b)sili-
cone:EPDM(7:3), (c) silicone: EPDM (5:5), (d) silicone: EPDM (3:7), and (e) silicone: EPDM (0:10).
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Figure 4. Tensile and tear strength of silicone,
EPDM and silicone/EPDM rubber blends.
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Figure 5. Elongation and modulus of silicone, EPDM
and silicone/EPDM rubber blends.
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Figure 6. TGA curves of silcone, EPDM and silicone/

EPDM rubber biends.
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Figure 7. Volume and surface resistivity of silicone, EPDM and silicone/ EPDM rubber blends.
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Figure 8. Contact angle of silicone, EPDM and sili-
cone/EPDM rubber blends.
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