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Abstract: The optimum loading of carbon black was studied for the rubber compounds of natural rubber(NR), butadi-
ene rubber(BR), and styrene-butadiene rubber(SBR) with different amount of oil. The optimum loading of carbon black
was determined by the volume ratio of carbon black and L factor of Lee’s theory. The optimum loading of carbon black
was confirmed by the examination of physical properties of the rubbers. The optimum loading amounts of carbon black
for the each rubber compound were 60 phr for NR, 57 phr for BR, 65 phr for SBR-A, 70 phr for SBR-B, and 76 phr for
SBR-C, respectively. The optimum loading of carbon black was increased by 5 phr for every increment of 20 phr of oil
content. It was revealed that the optimum loading amount of carbon black determined by L factor is closely related to the
tensile strength of the rubber compounds. The optimum loading amount of carbon black was observed at the amount

which shows the maximum value of tensile strength.
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Table 1. Recipe for NR Compounds (phr)

Ingredient Sp.Gr. NR-1 NR-2 NR-3 NR-4 NR-5 NR-6
SMR-5CV 0.92 100 100 100 100 100 100
N234 Carbon 1.8 0 40 50 60 70 80
At2 Ol 0.98 10 10 10 10 10 10
Zinc Oxide 5.6 5 5 5 5 5 5
Stearic acid 0.82 2 2 2 2 2 2
6 PPD 1.05 1 1 1 1 i 1
Sulfur 2.08 2 2 2 2 2 2
CBS 1.27 1.5 1.5 15 1.5 1.5 1.5
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Fig. 1. The rheography of NR-5 compound and the
definition of Tmin and Tmax.
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Table 2. Recipe for BR Compounds (phr)*

Ingredient BR-1 BR-2 BR-3 BR-4 BR-5
BR-01 100 100 100 100 100
N234 Carbon 0 40 50 60 70
A#2 0l 10 10 10 10 10
* The other ingredients are the same as NR compounds.

Table 3. Recipe for SBR-A- Compounds (phr)

Ingredient SBR-1 SBR-2 SBR-3 SBR-4 SBR-5 SBR-6 SBR-7
SBR-1500 100 100 100 100 100 100 100
N234 Carbon 0 40 50 60 70 80 90
A#2 Ol 10 10 10 10 10 10 10
Zinc Oxide 3 3 3 3 3 3
Stearic acid 2 2 2 2 2 2
6 PPD 1 1 1 1 1
Sulfur 1.8 1.8 1.8 1.8 1.8 1.8 1.8
CBS 1.7 1.7 1.7 1.7 1.7 1.7 1.7
Table 4. Recipe for SBR-B Compounds (phr)*

Ingredient SBR-8 SBR-9 SBR-10 SBR-11 SBR-12 SBR-13 SBR-14 SBR-15
SBR-1500 100 100 100 100 100 100 100 100
N234 Carbon 0 40 50 60 70 80 90 100
A#2 Ol 30 30 30 30 30 30 30 30
* The other ingredients are the same as SBR-A compounds.

Table 5. Recipe for SBR-C Compounds (phr)*

Ingredients SBR-16 SBR-17 SBR-18 SBR-19 SBR-20 SBR-21 SBR-22 SBR-23
SBR-1500 100 100 100 100 100 100 100 100
N234 Carbon 0 40 50 60 70 80 90 100
A#2 0Ol 50 50 50 50 50 50 50 50

* The other ingredients are the same as SBR-A compounds.
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Fig. 2. Maximum torque of each compound;
(o) NR base, (®) BR base,
(V) SBR-A base, (¥) SBR-B base,
(w) SBR-C base.
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Fig. 3. Moomey viscosity of each compound;
(0) NR base, (@) BR base,
(V) SBR-A base, (¥) SBR-B base,
(m) SBR-C base.
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Fig. 4. 300% Modulus of each compound;
(0) NR base, (®) BR base,
() SBR-A base, (¥) SBR-B base,
(m) SBR-C base.
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Fig. 5. Tensile strength of each compound;
(0) NR base, (@) BR base,
(V) SBR-A base, (¥) SBR-B base,
(m) SBR-C base.
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Fig. 7. L vs volume percent loading of carbon
black; (©) NR base, (®) BR base,

(V) SBR-A compounds.
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Table 6. The Results of Optimum Carbon Black Loading

Recipe NR BR SBR-A SBR-B SBR-C
0Oil loading (phr) 10 10 10 30 50
Optimum " carbon black (vol. %) 21.0 20.1 22.0 21.5 20.7
Optimum carbon black (wt. %) 33.3 31.8 36.6 39.1 42.6
Optimum carbon black (phr) 60.0 57.2 65.8 70.3 76.7

3.5 T T T T T T

4] 5 10 15 20 25 30 35
Vol. % of carbon black
Fig. 8. L vs volume percent loading of carbon
black; (o) SBR-A base, (@) SBR-B
base, () SBR-C base compounds.
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