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ABSTRACT

The mono-, di- and polysulfidic concentrations of the carbon black filled NR and SBR vucani-
zates which have different cure systems were determined. The n - decane was used as a swelling
solvent. The propane-2-thiol and hexane thiol were used as specific chemical probes to cleavage
the chemical crosslinks such as di- and polysulfide.

In order to understand the effect of crosslink structure on the physical properties of vulcanizates,
the tensile properties, fatigue failure, heat build up, compression set and viscoelastic properties
were measured.

From the results, the significant relationships between crosslink sturctures and physical proper-
ties, especially aging resistance were obtained, Therefore, the better performances of the product
can be satisfied by using the interpretations and approaches in this study.
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Table-1. Compound Recipes

Sample N R S B R

Cure System Convent. Semi~EV EV Convent Semi-EV EV
RSS #3 100.0 100.0 100.0

SBR 1712 137.5 137.5 137.5
ISAF 50.0 50.0 50.0

HAF-LS 80.0 80.0 80.0
Zinc oxide 3.0 3.0 3.0 2.5 2.5 2.5
Stearic acid 1.5 1.5 1.5 2.0 2.0 2.0
Aromatic oil 10.0 10.0 10.0
Santoflex -13 1.0 1.0 1.0

Wing stay 100 0.8 0.8 0.8
Kumanox 3C 1.0 1.0 1.0
Kumanox RD 0.5 0.5 0.5

Sunolite 240 1.0 1.0 1.0

Ace. M 0.5 3.0 1.1 - - -
Acc. TBBS - - - 1.0 2.5 1.0
Acc. TMTD - 0.6 1.1 - - 0.4
Sulfasan R - - 1.1 - - 2.0
Sulfur 2.5 0.5 - 2.0 1.2 -
Total 160.0 161.1 160.3 236.8 237.5 237.2
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Table - 2. The concentration of chemical crosslinks of NR and SBR vucanizates as

a function of cure system

Sample N R S B R
Cure system Convent. Semi -EV EV Convent. Semi -EV EV
Mono  sulfide 73. 69 72.19 81.18 82. 66 86.61 91.17
Di sulfide 19.31 24. 34 18.77 - 5.34 3.24 2.80
Poly sulfide 7.00 3.47 0.05 11.99 10. 14 6.03
Total 100.00 100.00 100.00 100.00 100.00 100.00
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Fig. 2. Comparison of % concentration in chem-
ical crosslinks of NR wvulcanizates as a

function of cure system
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Fig. 3. Comparison of % concentration in chem-
ical crosslinks of SBR vulcanizates as
a function of cure system
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Table-3. Tensile properties of NR and SBR vulcanizates before and after aging as «

of cure system

function as

Sample N R S B R
Cure system Convent Semi-EV EV Convent. Semi-EV EV
200% MOD | Bdefore aging 45 56 78 52 56 69
kg / cif After aging 87 85 136 112 99 93
% aging 93.3 51.8 74.4 115.4 76.8 3.8
300% MOD | Bdefore aging 90 113 119 101 106 126
kg / onf After aging - 157 - 182 165 159
% aging - 38.9 — 80.2 55.7 26.2
Elong. 9% | Bdefore aging| 596 601 498 602 593 521
After aging 211 431 273 369 386 408
% aging 64.6 28.3 45.2 38.9 34.9 21.7
T. S Bdefore aging | 250 304 293 237 237 235
kg / cnl After aging 92 247 208 217 211 217
% aging 63.2 18.8 29 8.4 11 7.7
= 100 1
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= N | 2 N
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Fig.

Tensile strength, kg/cof

Fig. 5. Comparison of the
NR and SBR vulcanizates as a function
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4. Comparison of 300% modulus of NR and
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vulcanizates as a function of cure ,systems

Sample N R S B R
Cure system Convent. Semi-EV  EV Convent. Semi-EV EV
Fatigue to failure 52.4 18.7 17.3 60.9 41.8 22.9
KC *1
Heat build up 64. 0 32.0 26.0 39.0 35.5 29.0
T *4
Rebound 9 *3 53.9 55.9 57.2 38.2 37.8 37.8
Compression set 63.0 58.8 25.6 34.8 31.3 10.9
% *2

* 1 : ASTM D 4482 -85,
*4 :ASTM D623 A-78
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Fig. 8. Comparison of the fatigue to failure li-
fe of NR and SBR vulcanizates as a

function of cure system

* 2 ASTM D395 B-385,

* 3 I ASTM D 105487
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