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Kinetics analysis of energetic material using isothermal DSC

Yoocheon Kim® - Jungsu Park™ - Kuktae Kwon™ - Jai-ick Yoh™

ABSTRACT

The kinetic analysis of energetic materials using Differential Scanning Calorimetry (DSC)
1s proposed. Friedman Isoconversional method is applied to DSC experiment data and
AKTS software is used for analysis. The frequency factor and activation energy are
extracted as a function of product mass fraction. The extracted kinetic scheme does not
assume multiple chemical steps to describe the response of energetic materials; instead,
multiple set of Arrhenius factors are used in describing a single global step. The proposed
kinetic scheme has considerable advantage over the standard method based on
One-Dimenaionl Time to Explosion (ODTX). Reaction rate and product mass fraction
simulation are conducted to validate extracted Kkinetic scheme. Also a slow cook—off
simulation is implemented for validating the applicability of the extracted kinetics scheme to
a practical thermal experiment.

Key Words : Differential Scanning Calorimetry, Kinetics, Friedman Isoconversional
method, Simulation, Energetic materials, Slow Cook Off
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Fig. 4 (a) Activation energy of heavily
aluminized explosive, (b)
Pre-exponential factor of heavily
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