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ABSTRACT: Cure behaviors and physical properties of EPDM vulcanizates containing com-
mercial ground rubber (GR) and carbon black as fillers were studied with respect to the parti-
cle size and the amounts of GR. The results were compared with those obtained when only
GR was used as a filler. The effects of both systems on scorch time, optimum cure time and
maximum torque showed no difference. The major effect was due to the carbon black. When
carbon black was used together with GR, the obtained tensile strength was higher than that
of the samples with only GR. When the carbon black and GR were used together, especially,
elongation and compression set were better than those obtained when only carbon black or
GR was used.
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‘Table 1. Compositions of Compounds

el oo RC10/50 RC20/40 RC30/30 RC10/50 RC20/40 RC30/30
compounds Q0 @) @) 60 G B
EPDM 100 100 100 100 10 100 100 10
GR* - 0 2 % 10 N N

50 4 % 50 40

SRF - 80
Oil ¥ B B 30 )] Rl 0 30
S 12 12 12 12 12 12 12 12
In0 5 5 5 5 5 5 5 5
SA 1 1 1 1 1 1 1
M 05 05 05 05 05 05 05 05
TT 15 15 15 15 15 15 15 15
¢ Ground rubber.

AR HaERAA 2 25389 2-mercapto-
benzothiazole (M) 3} N, N, N’, N'-tetramethyl-
thiuramdisulfide (TT) & AM-3}gt}.
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Table 114 Gum& 2347} ¥ g =
A€ Jehlin RC10/50, RC20/40, RC30/30& &
#3710, 20, 30 phr3} SRF 50, 40, 30 phro] 2z
7} A7MEUEE guidin Ba&e] exles AMSE
Y359 AA271E mesh @92 Jepd Ao}

JHHES ZAL 7 249 A JMBAFES os
cillating disk type rheometer& o]&3led 170 °C
A 1° arcE 7t3te] FHE A

AERIZE, EQARE A8 ANEe 7 249 713
34 (rheometer cure curve) 2.2 HE Hojd Hz
THEAIZY (ta90) T A7I7MEY FAZH2E o)
3t 170 TN A=A
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Figure 1. Rheometer cure curves of Gum, C60, RC10/

50(20), and RC20/40(20), RC30/30(20) at 170 C.

Table 2. -Curing Characteristics of the Compounds
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Figure 2. Tensil strength and elongation at break of
€60, RC10/50(20), RC20/40(20), and RC30/30(20).

compound Gum C60 RC10/50(20) RC20/40(20) RC30/30(20). RC10/ 50(50) RC20/40(50) RC30/30(50)
scorch time(f,;), min:sec  4:27 2:10 2:01 1:48 1:51 1:54 1:51 1:46
t, min:sec 5:52 2:42 2:28 2:12 2:24 2:17 2:14 2:21
optimum cure time
(ta%0) 10:33 4:21 6:09 5:50 5:53 6:09 5:51 5:44
min:sec
maximum torque, lb-in 184  29.0 221 16.0 116 22.8 157 113
#H2lH A229 A5E 1998 94 835
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Figure 3. Modulus at 100% elongation and tear
strength of C60, RC10/50(20), RC20/40(20), and
RC30/30(20).
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Figure 4. Compression set of C60, RC10/50(20),
RC20/40(20), and RC30/30(20).

Table 3. Physical Properties of Vulcanizates before Air Oven Aging

compound Gum C60 RC10/50(20) RC20/40(20) RC30/30(20) RC10/50(50) RC20/40(50) RC30/30(50)

tensile strength, kgf/cm® 113 1146 108.1 66.8 332 109.1 65.0 3L5
Mioo

(modulus at 100% elongation), 7.2 20.1 133 100 75 136 938 77

kg/ cm?

Mz 10.1 516 282 174 10.9 289 16.6 112

Mago - 905 477 271 15.3 4738 25.8 15.7

elongation at break, % 236 366 576 662 687 578 684 674

tear strength, kg/cm’ 58 326 30.8 242 159 339 238 155

hardness (JIS) 40 58 54 51 49 54 50 48
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Table 4. Physical Properties of Vulcanizates after Air Oven Aging and Ozone Cracking Test

compound Gum C60 RC10/50(20) RC20/40(20) RC30/30(20) RC10/50(50) RC20/40(50) RC30/30(50)
tensile strength, kgf/cm? 138 127.4 110.1 82.0 49.3 109.7 82.5 458
Moo
(modulus at 100% elongation), 7.7 221 16.3 12.3 75 16.7 117 9.6
kgf/ sz
M;00 10.7 58.6 36.5 22.5 149 36.7 21.1 147
Magp - 1032 60.0 353 219 59.8 331 21.3
elongation at break, % 266 360 487 612 " 690 479 634 671
tear strength, kgf/cm? 55 289 26.9 26.7 20.1 333 26.3 19.0
ozone crack X X X X X X X X
x : No crack.

(b)

(c) (d)
Figure 5. SEM fractographs of tensile fracture surfaces of;(a) C60, (b) RC10/50(20), (c) RC20/40(20), and
(d) RC30/30(20) (X200).
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