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Abstract: An analysis of thermal degradation of epoxy based adhesive performed by thermogravimetry tests are presented
in this study. Six different heating rates were employed for the weight change measurements. Based on the data, an Arrhenius
type modeling equation was developed by calculating activation energies and proportional constants, and n™ polynomial
function was adopted to predict the weight change rates. The prediction results by the modeling was compared with the data
using the average activation energy. It was found that the activation energy at the each heating rate was not same due to
the different degradation kinetics, especially at the high heating rate. To overcome this pitfall, a new approach using
exponential function series was introduced and employed. The calculation results showed very good agreements with the

https://doi.org/10.6117/kmeps.2017.24.1.067

test data regardless of the heating rates.
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Fig. 2. Ln(dP/dt) vs. 1/T for activation energy calculation.
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Table 1. Activation energy E values depending on the weight change ratio P (unit: KJ/mole)
P 0.8 0.75 0.7 0.6 0.5 0.4 0.3 0.25 0.2 Avg.
Rate 32.4858 33.57 34.58 37.796 42.04 43.46 52.932 55.783 53.825 42.984
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Table 2. Modified activation energy E for the calculation-2.
B (°C/min) 25 5 10 15 20 25
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Table 3. Calculation results of the exponential series constants.

B Py P, M Py ) Ps A P, Ay
2.5 0.12 0.24 3.6e13 0.29 5.1el4 0.18 1.5e16 0.15 1.1e18
5 0.14 0.24 7.8¢e13 0.26 1.4el5 0.19 4.4el6 0.16 3.6e18
10 0.11 0.23 5.6e14 0.31 8.0el5 0.18 2.4el7 0.15 1.5e19
15 0.11 0.24 1.5el5 0.3 2.3el6 0.19 6.9¢e17 0.15 4.0e19
20 0.11 0.25 3.1el5 0.3 4.9¢16 0.19 1.6e18 0.14 9.1e19
25 0.10 0.25 5.5el5 0.3 8.9¢16 0.19 2.7e18 0.15 1.4e20
Avg 0.115 0.24 0.29 0.19 0.15
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