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Abstract: Characteristics of sidewall composite (NR/BR blend) of tire were analyzed. Low and high temperatures (160
and 180 °C, respectively) of real manufacturing temperatures of tire were selected as the cure temperatures, and the cure
times were the times at the maximum torques of the rheocurves. Crosslink types and densities of the vulcanizates were
measured, and residues of curing agents and organic additives in the samples were analyzed using gas chromatography/
mass spectrometry (GC/MS). Total and polysulfidic crosslink densities of the low temperature-cured sample were greater
than those of the high temperature-cured one. It was found that amount of the cure accelerator remained in the high tem-
perature-cured sample was larger than that in the low temperature-cured one. Tensile properties such as moduli, elon-
gation, and tensile strength of the low temperature-cured sample were greater than those of the high temperature-cured
one. Storage and loss moduli of the low temperature-cured sample were greater than those of the high temperature-cured
one, but tan & values of the low temperature-cured sample were smaller than those of the high temperature-cured one.
Differences in the physical properties according to the cure conditions were explained by differences in the crosslink types
and densities.
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Figure 1. GC/MS chromatograms of the extracts of the rubber vul-
canizates cured at (a) low temperature; (b) high temperature.
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Table 1. Relative Intensity Ratios of Organic Residues in the
Rubber Vulcanizates. The Reference is the Internal Standard

Retention time Cure condition

(min) Component 160°C/11 min 180 °C/4 min
10.8 lug(;g;“i‘(’}r‘fe 0.5 0.4

11.8 BHT 2.0 1.9

16.4 TBBS - 0.4

16.9 Sg 13 0.3

19.9 HPPD 255.0 211.0
22.3 TMQ dimer 14.5 11.5
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Table 2. Results of Crosslink Densities of the Rubber Vulcanizates

Cure condition 160 °C/11 min 180 °C/4 min
Total 17.75 £ 0.24 16.91 + 0.18
Crosslink density Mono- and disulfides 3.85 + 0.07 5.10 + 0.06
(10 mol/cm’)
Monosulfide Not measured Not measured
Monosulfide <1.0 <1.0
Ratio (%) Disulfide <21.7 <302
Polysulfides 78.3 69.8
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Table 3. Mechanical Property of the Rubber Vulcanizates

Cure condition 160 °C/11 min 180 °C/4 min
100% Modulus (MPa) 2.86 2.58
200% Modulus (MPa) 6.06 5.41
300% Modulus (MPa) 9.99 8.92

Elongation (%) 431.3 420.2
Tensile strength (MPa) 15.51 13.53
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