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Table 1. Samples formulations.

Ingredients Concentration (phr) Supplier Co.

1502
1712

100 Bandar Imam Petrochemical Co., Iran

cB h3dos 30, 50, 70 Pars Co.. Iran

N5500

Aromatic oil 10.00 Behran Co., Iran

Zinc oxide 3.00 Rangineh Pars, lran
Stearic acid 1.50 Unichema Intemational
2.2 4-Trimethyl-1 2-dihydroguinoline (TMQ) 1.00 Bayer, Germany
N-Tert-butyl-2-benzothiazolesulphenamide (TBBS) 1.25 Bayer, Germany
Sulphur 2.00 Rangineh Pars, Iran

(@) N330: High abrasion furnace (HAF), average particie size = 30 nm, specific area = 80 m/g; ™ M550: fast extruding furnace (FEF).

average particle size = 50 nm, specific area = 50 m2/g. (From ASTM D1765- Standard classification system for carbon blacks used in
rubber products).
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Figure 1. The cavity of rubber process analyzer (RPA).
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Table 2. Performed tests conditions.

Condition Temperature Strain Freguency
Test (*C) (%) (Hz)

Strain sweep 100 Range: 0.1-100 1.68

Relaxation before cure 50 14 Torsion mode

Relaxation after cure® Cure 7 1.68
Timed 50 T 1.68
Relaxation 50 14 Torsion mode

*This test is performed at three stages: at first the rubber compound was cured at 150°C, then cooled to 50°C
and timed for 4 min, and then relaxaticn test was done with the same conditions as the master compound.
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"In both gum & CB-filled rubber” “Only in CB-filled rubber”
Entanglements Chains movemeanl CB-rubber interachons CB-CB interactions
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Scheme Il. Possible responses at various strain regions, for gum and CB-filled rubber.
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Table 3. Estimated coefficients of the linear equation for the relaxation test, before cure.

SBR 1502 Compounds R-squared
AIB
(%)

CB type CB content (phr)

30 g7.0
N330 50 gg.2
70 98.4

30 97.7
50 98.3
70 898.1
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