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ABSTRACT

The thermal property is one of the most important characteristics in the field of energetic materials.
Because energy materials release decomposition heat, differential scanning calorimetry (DSC) is
frequently used for thermal analysis. However, thermodynamic events, such as melting can interfere
with DSC kinetic analysis. In this study, we use isothermal mode for DSC measurement to avoid
thermodynamic issues. We also merge accelerating rate calorimetry(ARC) data with DSC data to obtain
a robust prediction results for small scale samples and for large scale samples as well. For the thermal
property prediction, advanced kinetics and technology solutions(AKTS) programs are used.
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in Arrhenius equation

E : activation energy

T : temperature

t : time

a : reaction progress

f(a)  : function of the reaction extent a

CP : heat capacity

da/dt : reaction rate

A : heat conductivity
p : density

AHr  : heat of reaction
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Fig. 1 Three thermograms of pressable PBX.
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Fig. 2 Reaction progress.
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Fig. 3 Reaction rate.
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Fig 6. Measurement of ARC test for pressable PBX.
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Fig 7. Simulated DSC signals evaluated according
merging approach.
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Table 1. Prediction comparison.

Metnod | STPle | B | g | S
(168 hr)
D%;;én €12 mg X 4| ~27 hr | Self-heating
IZ?tgesrén 2 mg X 3| ~24 hr | 178°C -
D:E; 202gg+ ~12 hr | 189°C | 2044 C

Dynamic DSC®| % A& ¥4, 54 Al 2
SADT, Safety test®] ZA#E vl Aot

Table 19419} zFe], DSC 71719} 2°] mg
2 =39S wRot DSCe ARC 71712 4
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