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Table 1 Physical and Chemical characteristics of ENDA, NQ and HMX

ENDA NQ HMX
Gross Formula Cs H¢N, O, CH,N, 0O, CiHg Nz Oy
NO,
H,H NH - NO, H,C—l\ll-—CH,
C—N—NO, | | ]
Structure Formula ] HN=C O,;N—N N—NO,
I NH, Hy¢-N—dH,
No,
Molecular Weight (g) 150.1 104.1 296. 2
Enthalpy of Formation —164.6 —213.3 +60. 4
(cal/g)
Condition White Crystal Needle Crystal Colorless Crystal
Melting point ('C) 176 232 275
Density (g/cm?) 1.71 1.71 1.78
Heat of Explosion 1276 889 1480
(cal/g)
Oxgen Balance (%) -32.0 -30.7 -21.6
Nitrogen Content (%) 37.33 53.83 37.83
Detonation Velocity m/s 7570 7650 9100

(Density g/ cm?) (Density 1. 65) (Density 1.55) (Density 1.90)

Table 2 Thermochemical properties of
EDNA,NQ and HMX

ENDA NQ HMX
Flame Temp. (K) 2628 1840 3300
Molecular Weight
of Gases 2.4 20.8 24.3
(g/mol)
Mole Fraction :
CO 0.238 0. 169 0. 246
CO, 0. 047 0.031 0. 083
H 0. 002 0 0.011
H, 0.189 0.231 0.088
H,; 0 0.238 0. 169 0.229
NO 0 0 0
N, 0. 285 0. 400 0. 327
OH 0 0 0.012
Specific Impulse S 253 214 273

(1) Calculated results is at 100atm
(2) Specific Impulse is assumed equilibrium flow with optimum
expansion from 100atm to 1atm
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Combustion of EDNA Propellants

by Katsuki KAWASAKI*, Toshihiko FUJISAWA**

Theortical and experimental studies on the thermal decomposition and burning
rate characteristics of EDNA (ethylene dinitramine)propellant have been conducted.
EDNA is a linear nitramine which produces intermediate properties of the flame
temperature and molecular weight of the combustion products when compared with
other nitramines such as NQ (nitroguanidine) and HMX (cyclotetramethylene
tetranitramine). Thus, it is demonstrated that EDNA can be used as additives of the
propellants for rockets and guns. The EDNA propellant, tested in this study, consisted
of fine crystallized EDNA particles and NC (nitrocellulose) /NG (nitroglycerine) base
matrix. The test results revealed that the burning rate and pressure exponent of the
NC/NG base matrix were influenced by the addition of EDNA particles. The luminous
flame produced above the burning surface decreased with increasing pressure. The
reaction rate in the gases was decreased by the addition of EDNA particles.

Thermochemical test results indicated that the EDNA particles mixed with the
NC/NG base matrix decompose independently from the base matrix.

{*Oita Labo. Explosives Laboratory, Asahi Chemical Industry Co., Ltd.

**QOita plant, Asahi Chemical Industry Co., Ltd. 2620 OQOaza-sato, Oita,
870—03, Japan)
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