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Table 1 Properties of Oxidizers
Name Triaminoguanidine Nitroguanidine Hexogen Octogen
Nitrate (TAGN) (NQ) (RDX) (HMX)
NH—NH, HNO NH e H, C—NcH
- s ,C—N—
Formula H;N-N=C~ ! NH=c{_* 0,NN”~ NNO ' i
\NH-NH, NH-NO, 2 2 0, Nt»ll NNO,
H CH |
: NN ? H; C—N—CH,
NO,
NO,

Moleculer Weight
4 Ef (kecal /kg)
4Hf (kcal /kg)
Oxygen balance
Nitrogen content

Volume of detonation
gases (L/kg)

Heat of explosion
(kcal /kg)

Density (g/cm3)
Melting point (C)
Deflaglation point ("C)

Impact sensitivity (Nm)

Lead block test
(em?¥/10g)

Particle form

CHyN;0O; =167.1
—33.4
-67.1
—-33.5
58. 68
1206

830

1.59
216
227

4
350

colorless
crystal

CH,N,0O; =104.1
—184.9
-213.3
—-30.7
53. 83
895

889

1.7
232 decomp.

at melting point
decomp.

49 no reaction
305

‘white fiber-like
crystal

CsHgNgOq =222.1
+99.6
+76.1
—21.6
37. 84
929

1439

1. 80
204
260

7.5
480

colorless
crystal

CiHgNzOy=296.2
1+84.6
+60.4
-21.6
37.84
782

1435

1.96 (8)
282

287

7.4
480

colorless
crystal
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Fig. 4 Burning Rate vs. Pressure (Effect of
RDX/TAGN Ratio)

Table 2 Formulations & Theoretical Thermochemical Data

Formulation Type
Ingredient

L-1 T-1 L-2 M-30 M-9
NC (12.6 N%) 10.0 15.0 20,0 — —
Nitroglycerin 6.7 10,0 13.3 - -
DEP 3.3 5.0 6.7 - -
TAGN (2u) 47.7 40.0 34.3 — —
RDX (4p) 3.3 30.0 25,7 - -
Force, (J/g) 1204 un 1138 1088 1142
Flame Temperature, K 2990 2920 2840 3040 3799
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Binder Content) .

Table 3 Formulations & Theoretical Thermochemical Data

Formulation Type
Ingredient

R-1 R-2 R-3 T-1 R-4
NC (12.6 N9%) 15 15 15 15 15
Nitroglycerin 10 10 10 10 10
DEP 5 5 5 5 5
TAGN (2u) 0 10 20 40 60
RDX (4p) 70 60 50 30 10
Force, (J/g) 1281 1257 1230 1171 1106
Flame Temperature, K 3570 3400 3240 2920 2610
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Table 4 Formulations & Theoretical
Thermochemical Data

Formulation Type
Ingedient
S-4 S-5

NC (12.6 N%) 15 15
Nitroglycerin 15 15

DEP — -
TAGN 60 (2u) 60 (20u)
RDX (4pu) 10 10
Force, (J/g) 1202 1202
Flame Temperature, K | 3031 3031
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Fig. 7 Burning Rate vs. Pressure (Effect of
TAGN Particle Size)
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Combustion Characteristics of RDX-TAGN-Based Propellants

by Kenji SUMIKAWA®*, Kanji NAKATSUKA* and Takaaki FUKUDA*

The object of this work is to provide improved gun propellant formulations having
higher force than M30 triple base formulation under equivalent flame temperature.
Thermochemical calculations of RDX, TAGN and NC binder formulation indicated
about 10% increase of force level. Basic data of combustion behavior were evaluated
by closed bomb test apparatus, as a result, the addition of TAGN shows higher burn-
ing rate than that of RDX, and the particle size of TAGN affects the burning rate ex-
ponent significantly. A solvent extrusion process is available with 70% solid loading
and a nitrocellulose binder, which yields almost the same physical property of M30

propellant.

(*Taketoyo Plant, Nippon Oil & Fats Co., Ltd Taketoyo—cho, Chita-gun, Aichi,

470-23, Japan)
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