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ABSTRACT : EPDM compounds and vulcanizates containing inorganic filler such as talc, calcium carbonate, or clay as
well as carbon black were prepared, and the influence of inorganic filler on properties of the EPDM compounds and vulcanizates
were investigated. The bound rubber contents did not significantly increase even though the inorganic filler was added.
There were big aggregates in the EPDM samples with high loading inorganic filler. By adding the inorganic filler, the
cure times tended to increase and the delta torque decreased. The modulus were on the whole decreased, whereas the
elongation at break, tensile strength, and tear strength were increased by adding the inorganic filler. The decreased modulus
and increased elongation at break can be explained with the decreased delta torque, the increases of tensile strength and
tear strength can be explained with the increased elongation at break. By adding the inorganic filler, level of reinforcing
in the EPDM compounds did not increase and the crosslink density decreased.
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Table 1. Formulations
Compound No. Control TalL TalH Cal CaH ClaL ClaH

KEP960 150.0 150.0 150.0 150.0 150.0 150.0 150.0
N550 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Talc 0.0 100 40.0 00 0.0 0.0 0.0
CaCO; 0.0 00 0.0 100 400 0.0 0.0
Clay 00 00 0.0 00 0.0 10.0 40.0
ZnO 20 20 20 20 20 20 20
Stearic acid 40 40 40 40 40 40 40
TBBS* 1.8 18 18 1.8 18 18 1.8
Sulfur 06 06 06 06 06 06 06

*TBBS: N-tert-butylbenzothiazole sulfenamide
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Figure 1. SEM images of talc (a), calcium carbonate (b), and clay (c).
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Figure 2. Variations of the cure times of the EPDM compounds
with the inorganic filler content. Squares, circles, and triangles
indicate the EPDM compounds containing talc, calcium carbo-
nate, and clay, respectively. Open, solid, and crossed symbols
stand for the 2, 50, and t9y, respectively.
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Figure 3. Variations of the delta torques of the EPDM compounds
with the inorganic filler content. Squares, circles, and triangles
indicate the EPDM compounds containing talc, calcium carbo-
nate, and clay, respectively.

Table 2. Bound Rubber Contents and Apparent Crosslink Densities

Compound No. Control TalL TalH CalL CaH ClaL ClaH
Bound rubber content (%) 30.0 31.1 30.4 29.2 31.1 29.5 31.1
Apparent crosslink density (//Q) 0.443 0.453 0.594 0.450 0.528 0.449 0.541
Rubber fraction 0.820 0.758 0.617 0.758 0.617 0.758 0.617
Corrected apparent crosslink density (//Q.) 0.363 0.343 0.367 0.341 0.326 0.340 0.334
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Figure 4. Magnified images (*300) of the cross sections of the vulcanizates TalL (a), TalH (b), CaL (c), CaH (d), ClaL (e), and

ClaH (f).
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Figure 5. Variations of the moduli of the EPDM compounds with
the inorganic filler content. Squares, circles, and triangles indicate
the EPDM compounds containing talc, calcium carbonate, and
clay, respectively. Open and solid symbols stand for the 100%
and 300% moduli, respectively.
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Figure 6. Variations of the elongations at break of the EPDM
compounds with the inorganic filler content. Squares, circles, and
triangles indicate the EPDM compounds containing talc, calcium
carbonate, and clay, respectively.
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triangles indicate the EPDM compounds containing talc, calcium
carbonate, and clay, respectively. Open and solid symbols stand
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