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ABSTRACT: Bound rubber combined with carbon blacks in rubber compounds gives rise to
the scorching phenomenon because of its large thermal adsorption accelerating the partial
cure. In this study, we found the reasons of the scorching by measuring the thermal conduc-
tivity and the bound rubber in NR compounds as the various carbon black loading, and pro-
posed a experimental equation which can estimate the scorch time reduction with carbon
black loading quantitatively.
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Table 1. The Properties of Carbon Blacks

v}

Carbon black Iodine No. DBP Absorp.

grade (mg/g) (cc/100g) Tint
N220 120.8 113.7 117.2
N234 118.4 125.0 120.1
N330 82.0 102.1 103.0
N326 82.0 71.2 112.1
N550 42.0 121.9 58.0
N660 36.0 91.0 56.0
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Figure 1. Schematic diagram of the C-Matic (guard-
ed heat flow meter).
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Figure 2. Scorch safety of compounds filled with car-
bon blacks from Mooney viscometer at 125 C.

Table 2. Coefficients of Equation (4) from
Scorch Safety Versus Carbon Black Loading for
Natural Rubber Compounds Filled With Carbon
Blacks

Type of A of B of
carbon black Equation (4) Equation (4)
N220 0.88819 33.8451
N234 0.84522 24.8833
N330 0.95419 44.2414
N326 0.96917 52.3262
N550 1.04434 63.8775
N660 1.277121 104.5215
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Figure 3. Scorch time of carbon-filled compounds
measured by ODR at 145 C.
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Figure 4. Blow time(T,y) of carbon-filled compounds
measured by ODR at 145 C.
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Figure 5. Equilibrium time(7Tgy) of carbon-filled com-
pounds measured by ODR at 145 C.
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Figure 6. Thermal conductivities of compound filled
with N330 as a function of temperature at various
loading.
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Figure 7. Thermal conductivities of compounds filled

with carbon blacks at 45 phr and 90 phr with respect
to temperature rise.
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Figure 8. Normalized thermal conductivities of com-
pounds filled with carbon blacks at 120 C.

Table 3. Coefficients of Correlative Equation
between Thermal Conductivity and Carbon Black
Loading for Various Carbon Blacks at 120 C.
That is, y=a+bx (y . Thermal Conductivity, x :
Carbon Black Loading, and b : Constants)

Type of Coefficient a Coefficient b
carbon black
N220 0.02823 0.0167
N234 0.02658 0.01676
N330 0.05885 0.01604
N326 0.08367 0.01592
N550 0.07857 0.01568
N660 0.09929 0.01457
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Figure 9. TEM photo of bound rubber for compound
filled with N330 ( x 600000).
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Figure 10. Bound rubber contents combined with car-
bon blacks after extraction for 7days.
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