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ABSTRACT

To minimize such loss due to aging, research on energetic materials is being actively
conducted though, there are difficulties in identifying the comprehensive aging mechanisms as
they focused on the respective materials. In this study, thermal and surface analysis were
performed on energetic materials composed of metals(W, Ti, and Zr) and KClO, oxidizer to solve
the blind spots of this aging study. It was newly found that the metals in the hygrothermally
aged compounds can cause significant changes in performance. For example, the growth in the
thickness of the oxide film on the metals led to an increase in the average value of activation
energy(E,). In addition, the standard deviation of E, tends to dependent on the type of metal,
which is due to the difference in electronegativity.
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Table 1. Utilized pyrotechnic samples and respective
aging condition.

Aging conditions )
o Aging
Sample T RH t type
(C) | (%) |(weeks) P
#WO0 - Pristine
#W2 2
#W4 4
95 B
#Wo 6 H
#W8 8
#W10 10
#T0 - Pristine
#T2 2
71
#T4 100 4 e
#T8 8
#T16 16
#70 - Pristine
#72
#74 70 e
#710 10
#712 12

“Aging temperature, "Relative humidity, ‘Aging duration,
“Hygrothermal aging
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Table 3. Calculated kinetic parameters represented by
Gaussian distribution.

Sample Kinetic parameters
label E, (kJ/mol) InAf(a)(1/s)
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we 0°=34.2) 0°=5.9)
~N(u=292.6, ~N(u=40.4,
s 0°=40.4) 0°=6.8)
~N(u=352.0, ~N(u=50.2,
#WlO 02=495) 02284)
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