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ABSTRACT

Arrhenius kinetic constants, the activation energy and the pre-exponential factor, of energetic material
BKNO; are estimated using Differential Scanning Calorimetry (DSC). Different from the conventional
way, the activation energy was estimated more precisely through DSC aging trial, and the consumed
fraction by heat was calculated by comparing the integration of heat flow. We suggested the condition
of accelerated aging test for the energetic material BKNO; and reconsidered the meaning of the

thermal accelerated aging.
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Table 1. BKNOs composition.

Comp.
(wt. %) Ref.

MIL-B-5092 | 23.7

Item |Specification

Boron

Potassium | iy p 156 | 707

Nitride

Laminac American
1116 |MILRT751 55 Cyanamid Co.

Lupersol IniLp-g1351) 0.1 | Wallace Inc.
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Fig. 1 DSC curve of BKNOs in 10 K/min.
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Fig. 2 DSC curves of BKNO; in different heating
rates.

Table 2. BKNOs reaction temperature.

Heating | b1 Temp, | Maximum | Corrected
rate (C) P-IHeat Flow Peak
(K/min) (mW) | Temp. (C)
1 457 58.359 459.5
5 511.9 114.938 516.5
10 533.5 200.648 541.3
15 537 400.132 552.5
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Fig. 3 Heating rate versus peak temperature and
fitting curves(note that the modified fitting of
data includes the result from the aging study,
which is why the line isn't exactly over data
point).
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Fig. 4 DSC aging characteristics of BKNOs.
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Table 3. BKNOs arrhenius kinetic constants.

o Slope | Standard E Z
Fitting o .
(/K) | Deviation |(kJ/mol)| (/min)
Original | -7509.7 | 0.03471 130.3 |5.37x107
Modified | -6158.7 | 0.09729 104.1 |9.02x10°
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Table 4. BKNOs accelerated aging period.

Predicted 71C Dwell Predicted
Life Period Fraction
(years) (days) remained
10 6.5 0.999999

15 9.8 0.999998

20 13.0 0.999997
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