High Temperature Cure Behavior of Unsaturated Polyester Resin
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ABSTRACT

High temperature cure characteristics of polyester resin systems were investigated by isothermal and
dynamic differential scanning calorimetries. During isothermal scanning, the experimental procedure was
modified to reduce the initial loss of heat. The kinetic equation from the isothermal experiment was compared

with that from the dynamic experiment.

7154y

H : heat of reaction (J/g)
© G, : dynamic-isothermal transformation coefficient
E : activation energy (J/mol)
R : gas constant (J/mol - K)
T : absolute temperature (K)
da/dt : rate of cure (1/min)
a : degree of cure
k,, m and n : reaction constants
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Fig. 1. Ingredients of the unsaturated polyester
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Fig. 2. Rate of heat from isothermal DSC
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Fig. 3. Heat of reaction from isothermal and residual
dynamic experiments
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Fig. 4. Rate of heat from dynamic DSC
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Fig. 5. Parameter k as a function of temperature at
isothermal experiment
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Table. 1 Reaction constants from both experiments

e AE | (@ T2 AE | (b)) 53 MY
k, (min™) 9336 x 10" 3.230x 10"
E(mol K) | 1.518x10° 1.044 x 10°
m 0.753 0.690
n 3.632 3.180
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Fig. 7. Degree of cure and rate of cure for dynamic .
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