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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

Mpi+4125°C 20
composition

wt% ethylene 69

wt% propylene 305

wit% 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 12 wjige 22z 80x5 T,
30 rpm¥)] internal mixerdlA 3Gt WA=
®A EPDM 1% 37t 328 4¢ 2=5 37
95t EPDM& 93l 183t E¥E & ZnOE
A7isle] 287 EE9 e, 70% <9 trimethyl-
propane trimethacrylate®} 30% silica2 FA=
TRIM/S& AH7lslq 287 Egsidth. A18"
TRIM/S+ peroxide 7}adA 7l &A= AR
FAeH, HFe 127010tk thgez ATHE 3
7}sled 587t internal mixer& £33l E3}5lg o
w, uvlxglez simAlz2 A8 Y 40%
dicumyl peroxide®} 60% 2] filler2 7AHS =
dicumyl peroxide (DCP, C,gH,,0,)& H7}3td 2
B S HA EFES FYH® 2AEIA in-
ternal mixerolA 387} &%3e] EPDM 1379
ZF 9| @A 1582 39 c). Table 3¢) EPDM
o) v e-2 Jep gl

Silicone EPDM 11%-o] wighe 2 sld&s
30 rpm, W25 80+5 €9 internal mixerd] A

2 AXsiglen, Mg Al 160 T2 hot
press (FREDS. CARVER Inc.)7|diA 712, A2
15em$}t 574 2 mme] moldE AHE-3le] Fo|E ¥
B2 Azt e A3 A 10802 3
%t} Silicone/EPDM iR BA=E9] v gu} gL
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Table 3. Recipe for EPDM Rubber Compound

EPDM Zn0 AKOH); TRIM/S DCP-40%
(phr) (phr) (phr) (phr) (phr)
100 5 130 15 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

Table 49 Jebd uie} ko] H¥-E 3Y3lgi )

Algely. Silicone/EPDM 1%& Ed=d o 5
E47e] AT AHENE SR s e
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o] & &, 60°Co AFLE 347 9t ARAA
FAE 33 Wy oz Flory-Huggins4ld] 28]
taREg 389

_ ~nA-Vp) + Vr+ 1 V¢’

1
Vi (V- Vi/2)
CEA AR sl Rate] B4 (mole/m?)
V1= Mw solvent

Psolvent X N A

;€9 1 moled] 3] (m3/mole)

wt. polymer dry
V . ppolymer
R wt. polymer dry 4 Wt. solvent

ppolymer Osolvent

CHEN BT DA EE

—05!3
(Flory-Huggins T#x}-&uf A3 284 4)
constant : My, soivent= 100.21 (g/mole)
Osotvent= 0.6838 (g/cm?)
N,=6.023%x10% molecules/mole
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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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Table 5. Characteristic Peak of Silicone/EPDM

Rubber Blend on FT-IR

CH; groupe] FAll Uehhs & ¢ 4 AT
FT-IR £4 23 5 H2Ajold] Agureo] golu

#2/M A25€ A3z 2001 5¥

wavenumber (cm™!) bond
3300~ 3500 OH from the ATH
2900~ 3000 CH in CH;
2280~2380 CO,
1410~1440 CH; in Si-CH3 and EPDM
1000~1100 Si-0-Si
80
EEN *
2o
¥ x
> - L
£ 9
&8
SE
20

0 30 50 70 100
Concentration of silicone rubber (%)

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),

(e)
(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 siloone, EPDM and silicone/
EPDM rubber blends.
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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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