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Abstract—The curing kinetics of unsaturated polyester resin with benzoyl peroxide was studied within the tem-
perature range of 348-378 °K. A modified kinetic expression was devised by introducing cure induction time and maxi-
mum degree of cure, and the kinetic parameters were determined using differential scanning calorimetry.

We also carried out both numerical and experimental studies on compression molding processes of the resin sys-
tem in order to test the proposed kinetic equation. From the results, it was found that the present kinetic expression en-

abled us to predict the molding process successfully.
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Fig. 1. Rate of heat generation as a function of
cure time and temperature.
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NOMENCLATURE

E, : activation energy associated with the rate con-
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stant K, J/mol

K : rate constant, sec™!

m,n : constants in the rate equation(4)

Q : heat generated during time t, J/Kg

Qr : residual heat, J/Kg

Qr : total heat generated during cure process, J/Kg
Qur : ultimate heat defined by equation(1), J/Kg

R : gas constant, J/mol-°K

T : temperature, °K

: cure time, sec
. cure induction time, sec

Greek Letters

: degree of cure defined by equation(3), dimen-
sionless

: maximum degree of cure defined by
equation(5), dimensionless

: relative degree of cure defined by a/a,,,,,
mensionless
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