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Effects of Diphenylamine on Isothermal Thermal
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A novel method for evaluating aging effects of solid propel⁃
lants stored at natural temperature was established. The meth⁃
od is based on the monthly average temperature data，which
can be easily obtained through public ways. Aging equivalent
temperatures of typical solid propellants have been calculated.

The influence of DPA on the thermal stability of NC was in⁃
vestigated by an isothermal decomposition kinetic method.
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The explosive life evaluation criterion by Burdon method
was studied. The study showed that taking the decomposi⁃
tion depth of explosives in the isokinetic period as the end
point criterion of shelf life would have more scientific signif⁃
icance.

This paper proposes the fundamental flow and key technolo⁃
gies of missile storage and life⁃extension test, summarizes
the research status and development trend.

The application status and existing problems of low field nu⁃
clear magnetic resonance (LF⁃NMR) in the curing monitor⁃
ing and aging assessment of explosives and propellants
were summarized and analyzed. The potential research di⁃
rections and prospects were put forward.
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1, 4⁃Diamino⁃3, 6⁃dinitropyrazolo[4, 3⁃c]pyrazole(DADNP) was
synthesized by N⁃amination reaction. The thermal decomposi⁃
tion kinetics and mechanism were studied by means of differ⁃
ent heating rate differential scanning calorimetry(DSC), rap⁃
id⁃scan Fourier transform infrared spectroscopy(RSFTIR) and
thermogravimetry⁃mass spectrometer(TG⁃MS).

Amino⁃3′⁃nitroamino⁃5,5′⁃bis⁃1H⁃1,2,4⁃triazole was synthe⁃
sized via esterification, carbohydrazide reaction and cycliza⁃
tion reaction using 3⁃amino⁃1H⁃1, 2, 4⁃triazole⁃5carboxylic
acid as raw material. Its structure was confirmed by IR,
13C NMR and MS. Its thermal stability and decomposition
process were investigated by TG⁃DSC. Its detonation proper⁃
ties were predicted.

3,5⁃Dinitro⁃3,5⁃diazaheptane (DNDA7) was synthesized via
nitration, hydrolysis and condensation by using 1,3⁃diethylu⁃
rea as the raw material. The structure and properties of
DNDA7 were fully characterized.
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Using diethylene glycol（DEG）and triethylene glycol（TEG）as
starting materials， novel energetic plasticizers 1，5⁃diazi⁃
do⁃3⁃oxopentane（AZDEGDN） and 1，8⁃diazido⁃3，6⁃dioxooc⁃
tane（AZTEGDN）were synthesized via nitration and azidation
reaction，and their structures were characterized by IR，NMR
and element analysis.

The thermal oxidation reaction process of micron zirconium
powders was studied. According to the three characteristic
temperatures in the oxidation process, it was divided into
four stages. The thermal oxidation process of zirconium
powder was analyzed by the Kissinger method, the FWO
method and the Satava ⁃Sestak method, and the correspond⁃
ing reaction kinetic parameters were obtained.
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The convective burning process in cracks of pressed
HMX⁃based PBX under thermal initiation was diagnosed by
high⁃speed camera and pressure transducers. Different crack
widths were selected to analyze the influence of crack width
on burning evolution. Detailed analysis of experimental data
reveals the multi⁃stage behavior of convective burning evolu⁃
tion in explosive cracks.

Front curvature rate stick experiments of JB⁃9014 explosive
were performed at -55，11 ℃ and 70 ℃ by using high speed
streak camera technique and electric pins velocimetry. The
temperature effect on the detonation propagation behavior
and the Dn（κ）relation of the detonation front were analyzed.
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