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The Effect of accelerator and sulfur on curing and mechanical properties of
rubber compounds
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Abstract: The effect of sulfur and N-cyclohexyl-2-benzothiazole sulfenamide, CBS ( primary
accelerator) and tetramethylthiuram disulfide, TMTD (secondary accelerator) on curing and mechanical
properties of a nitrile rubber in an efficient curing system was studied. The results showed that the type
and combination of used accelerators are important parameters on aforementioned properties. Increasing
the CBS/TMTD weight ratio resulted to reducing crosslink densities and consequent deterioration of
mechanical properties of cured compounds. Increasing elemental sulfur as a curing agent, increased curing
efficiency and improved mechanical properties of compounds.
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3912 NBR N330 ZnQ Steanc acid Sulfur TMTD CBS CBS/TMTD
1 100 60 2 0.5 0.5 16 - -

2 100 60 2 05 05 12 04 033
3 100 60 2 05 05 08 08 1

4 100 60 2 0.5 0.5 04 1.2 3
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16 100 60 2 0.5 0335 8 - -
17 100 60 2 0.5 0335 6 2 0.33
18 100 60 2 0.5 0335 4 4 1
19 100 60 2 0.5 0335 2 6 3
20 100 60 2 0.5 0.335 - 8 -
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sl s Jaltss (m,S) Atorque (dN m) t:s (m.s) CRI (min’")
1 6:01 38.77 1:47 23.56
2 6:59 29.34 2:04 20.35
3 6:46 28.87 2:03 2117
4 7:06 22.29 2:25 21.28
5 8:49 11.30 3:55 20.38
6 8:44 58.50 1:47 14.37
7 6:23 53.66 1:48 21.85
8 6:17 49.61 1:51 22.57
9 6:33 41.74 2:05 2245
10 9:28 18.25 4:49 21.50
11 8:59 51.00 1:18 13.03
12 33 59.37 1:38 16.92
13 6:59 57.67 1:54 19.62
14 749 51.99 2:14 17.92
15 9:04 25.21 4:12 20.57
16 9:.01 50.70 1:39 13.56
17 743 55.83 1:49 16.96
18 6:22 54.31 1:51 22.15
19 524 40.71 2:10 30.98
20 9:39 17.43 5:29 24.03

oud Gy sle ojual SOl @l g5 9 gbse OYLadl I :3 Jgun

oyl o jlel 8 L i ASatal ZHL G gk aba)l T s ye wYlal I8 sol content

(%) (MPa) (%) (shore A) (mol/m3) (%)
1 14.55 23.33 1084 78 263 1.5
2 17.51 22.82 1358 78 297 1.6
3 20.87 22.30 1328 76 295 1.4
4 37.41 21.47 1576 Tr 235 1.8
5 58.76 13.58 1867 75 185 2.4
6 8.05 19.12 807 80 532 2.2
7 8.75 22.83 1031 79 475 3.1
8 9.69 22.15 1125 78 459 2.8
9 13.95 21.93 1310 76 399 2.2
10 38.94 18.47 2743 72 240 3:5
11 11.71 17.88 880 79 546 2.8
12 7.56 19.52 799 80 521 2.8
13 719 21.62 951 79 459 3.0
14 12.65 24.02 1210 78 413 2.4
15 28.95 20.97 1776 5 310 2.9
16 8.91 15.10 692 79 285 3.8
17 6.66 16.67 613 7aA 324 2.9
18 5.48 21.14 772 80 309 2.4
19 10.45 23.08 904 78 281 25
20 37.54 13.36 1778 73 154 3.4
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