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Table 1 Composition of Double Base Propellants

Material, wt% PROP.1 PROP. 2 PROP.3
Nitrocellulose (NC) 51.8 71.2 79.2
Nitroglycerine (NG) 36.5 24.1 16.0
Diethylphthalate (DEP) 9.6 2.6 2.6
2-NDPA* 2.1 2.1 2.1
NC/NG 1.4 3.0 5.0
2-NDPA*:2-Nitro diphenyl amine
0 L R.H.= 2 °C/MIN, AIR, 1 ATH|
[11{] . 16
2 2F Io.smmm ‘~\\\ PROP. 3
g PROP. 1"~ \(NC/NG = 5.0)
g0 1M (NC/NG = 1.4\
'§ .
g ol I 1 meal/sec 2 oTé —
g N T TN A
MOSS
. SAMPLE : PROP. 1 \ -
- R.H.= 20°C/MIN , AIR, 1 ATH \ é 0.5 ng/min
50 ™ 50 200 0
TEMPERATURE, °C 1 | ! L 1
50 100 150 200 250

Fig. 1 TG/DTG and DSC curves for a double base
propellant with a NC/NG=1.4
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Fig. 2 TG/DTG curves for double base with dif-

ferent NC/NG ratios
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Decomposition to ignition transition (DIT) of energetic material (Part 2)

DIT of double base propellants with thermogravimetry

by Jun-ichi KIMURA?* and Toshihiko SHIMIZU*

The aim of this study is to examine the applicability of thermal analysis to characterize
decomposition to ignition transition (DIT) of double base (NG/NC) propellants. Predomi-
nant factors on decomposition to ignition transition (DIT) with thermal analyzer have been
confirmed to be heating rate and sample weight. We found that double base propellants ex-
hibit two different types of ignition originated from the exothermic decomposition of
nitrocellulose (NC) and niteroglycerine (NG). Under a condition of constant sample
weight, NC-initiated ignition shifted to NG-initiated ignition as heating rate was increased.
This unique ignition transition can be seen only in the case where the peak height of the
first exotherm is lower than that of the second exotherm. We have also confirmed that the
ignition of the double base propellants originates from the condensed phase but not from
the gas phase under the experimental condition examined. Thermogravimetric technique
has been proved to be a promising diagnostic method to characterize ignition of propellants
by virtue of the simplicity of data acquisition and data analysis.

(*Propellants and Explosives Laboratory, 1st Division, 1st Research Center,
Research and Development Institute, Japan Defense Agency, 2—2—1,
Nakameguro, Meguro-ku, Tokyo, 153, Japan) '
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