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Slow Cook-Off Test and Evaluation for HTPE
Insensitive Propellants

Jichang Yoo* - Dohyung Lee* - Changkee Kim* - Jungyoung Jung* - Junhyung Kim* - TaeSeok Seo*

ABSTRACT

This study was investigated to know the thermal decomposition and measure the reaction time and
temperature by EIDS cook-off test for the propellant ingredients and 2 kinds of HTPE propellants. The
thermal analysis of the propellant ingredients used in this study showed that the thermal stability of
these materials decreases in the following order : AP > HIPE > AN > BuNENA. In addition,
propellant HTPE 002 containing AN showed that an endothermic process at around 125T
corresponding to the solid’'solid phase change(Il>1) of AN was followed by the exothermic
process due to decomposition of BUNENA/AN until 200C. HTPE 001 and HTPE 001 reacted at
around 250C and 152C each other, and the temperature of them sharply increased at 115C from
EIDS slow cook-off tests.
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Fig. 1 Schematic diagram of slow cook—off test

Figure 12> UN Test Series 7(f)¢] EIDS $+<
7tE Ade] AHES Ul o2 o, 2%
Aol7], 7ivet B ASA Lo FAH 9l

of F

o FAA FARY LEE 2487 9l
A4 4 Aol KB 2%

e
r_u
=
it
o
2
N
32
o

Fig. 2 Slow cook—off experiment layout
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Fig. 3 Slow cook-off temperature cycle for HTPE
001 and HTPE 002
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Table 1. Formulation of Propellants
Ingredient, Wt. %
Isp
Propellant HTPE/ (Ibf/lbm)
CurativesBUNENA AP AN |Additives
HIPE 001] 7.8 108 | 795 0.0 1.9 2505
HIPE 002| 7.8 108 | 697 | 100 1.7 2485

Table 2. Burning characteristics of Propellants

Combustion Mechanical
Characteristics properties
Propellant
a, n 1000, Om, e, | densuty,
in/s mm/s | bar % glcc
HTPE 001| 003512 | 0.379%5 123 106 43 1739
HTPE 002| 0.00951 | 05363 98 86 56 171
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Fig. 4 DSC test results for Propellant Ingredients
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Fig. 5 DSC test results for HTPE Propellant
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Fig. 6 Slow cook-off temperature cycle for HTPE
001 propellant
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Fig. 7. Slow cook-off temperature cycle for HTPE
002 propellant
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