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A Prediction Method for Curing Process
of Styrene-Butadien Rubber
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A prediction method of the degree of cure is presented for the curing process of styrene-butadien
rubber packed in a cylindrical mold with relatively large size. Heat conduction equation for one-
dimensional, transient heat transfer is coupled to the cure kinetics of the rubber. Heat generation
term, expressed as a function of the cure rate and the total heat generation due to the cure reaction,
is introduced to account for the effect of heat liberated during the process. Two experimental
methods for the mold temperature control are examined. One is that the heating is continued at a
constant temperature until the uniform temperature profile across the rubber is observed. The other
is that the heating was cut off before the uniform temperature profile was formed in order to study
the effects of residual heat on the cure process. The two experimental cure data sets can be
correlated by the present prediction method to a mean absolute deviation of 11.5%.
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Table 1 Frequency factor A; and activation energy E;
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Fig.3 Sampling positions for temperature and degree
of cure measurements
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Fig.4 Comparison of measured and predicted tempera-
ture profiles, r#=180 min
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Fig.5 Dependencies of cure rate and degree of cure on
elapsed time and radial positions, z#=180 min
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ture profiles ; compounded rubber, 7x=45 min

0.0015 r e
=
I
0.0010 30 9
= 35 20
- 10
r=0mm
0.0005 4
0.0000 =
0 60 120 180
7 (min)
{a) Cure rate
1.0
0.5 35/ 30/ 20,
0.0 g L
0 60 120 180
T (min)

(b) Degree of cure

Fig.7 Dependencies of cure rate and degree of cure on
elapsed time and radial positions, 7y =45 min
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