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ABSTRACT : In this study, SBR (Styrene-butadiene rubber: solid content: 25 wt%) nanocomposites
reinforced with carbon/organoclay(C18-MMT) were manufactured by a latex method. The SBR nano-
composites was made with the dual phase fillers. The mixing ratios, i.e. carbon black/C18-MMT, were
50/0, 49/1, 48/2, 47/3, 45/5, 44/6, 40/10. Total filler content of compounds was restricted to 50 phr.
Cure characteristics and mechanical properties of SBR nanocomposites with carbon black and C18-MMT
were evaluated. The SBR nanocomposites containing 49/1 ratio of carbon black/C18-MMT showed good
dispersity and excellent values of ODR torque, tensile strength, modulus and tear energy. It was found
that the improvement of the mechanical properties was mainly due to the reinforcing effect, i.e., the
improvement of dispersion of silicates in the rubber matrix.
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Table 1. Experimental Formulations for SBR/Carbon
Black and C18-MMT Compounds (Amount; phr)

Latex method
0 [L491]L482[L473 |Lass | Laa6 [ L4010

1502 (solid content 25%)

SBR latex

CI18-MMT 0 [1.25] 25 (3.75|625| 75| 12

carbon black 50 | 49 | 48 | 47 | 45 | 44 | 40

(N330)

Zn0O 3
Streaic acid 1
Antioxidant 1
(BHT)

Sulfur 1.75

Accelerator
(TBBS)
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v = Crosslink density (mol/g).

Vi = the volume fraction of rubber.

Vo = the molar volume of solvent.

o« = the density of the rubber sample (g/ml).

X = the polymer-solvent interaction parameter.
(toluene: 0.39)
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Figure 1. TEM images of SBR/carbon black and C18-
MMT nanocomposites: a) carbon black (49phr) & C18-
MMT (1phr), b) carbon black (48phr) & C18-MMT (2phr),
and ¢) carbon black (40phr) & C18-MMT (10phr).
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Table 2. Cure Properties of SBR Nanocompounds (Filler
Loading: 50 phr)

" Tmax | Tmin AT
| (N-m) | (N-m) | (N-m)
SBR/carbon black(50phr) 447 | 105 | 342

SBR/carbon black(49phr) &
C18-MMT(1.25phr)
SBR/carbon black(48phr) &
C18-MMT(2.5phr)
SBR/carbon black(47phr) &
C18-MMT(3.75phr)
SBR/carbon black(45phr) &
C18-MMT(6.25phr)
SBR/carbon black(44phr) &
C18-MMT(7.5phr)

SBR/carbon black(40phr) &
C18-MMT(12phr)

Compounds

5.07 091 4.16

491 1.17 3.74

4.29 1.02 327

444 1.45 2.99

438 1.54 2.84

4.21 1.67 2.54

Torque (N-m)

T — T T T
0 5 10 15 20 2 30
Time (min)

Figure 2. Cure characteristics of various compounds.
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Figure 3. 100 and 300% modulus of various nano-
composites.
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Figure 4. Stress-strain curves of the various compounds.
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