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Table 1 Properties of Oxidizer

- Melting . Impact | Heat of | Heat of | Oxygen

Symbol g‘}:zg'ﬁ’; N{g,lff':ll:r Point l()z;';: Sensitivity | Formation |Explosion | Balance

& ) (cm) |(keal/mol)| (cal/g) | (g/@)
AP NH,CIO, 117 - 1.95 30~40 - 69 1629 +0.340
AN NH \NO, 80 170 ' 1.66 50~ —87 1426 +0.200
RDX (CH3)3s (NNOy); 222 204 1.86 12~18 -21 1300 -0.216
HMX (CH2)((NNOy), 296 273 1.87 26~30 ~-18 1356 -0.216
TNEOC|{C[OCH,;C(NO;)s]4 732 169 1.84 5~10 —-183 1387 +0.131
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Table 2 CMDB Composition

Propellant Composition Ratio (parts)
Type NC | NG | TA | Stabilizer | Oxidizer -
A 37.5 | 35.0 ] 1.0 1.5 | TNEOC (15.0]
B 3725 | 350 | 11.0 1.5 HMX [15.0]
c 37.5 | 35.0 | 11.0 1.5 AP [15.0]
D 31.0| 285 9.0 1.5 | TNEOC [30.0]

Table 3 Solubility of Oxidizer to Plasticizer (at 20°C)

Plasﬁci:)e’r‘idi‘e' TNEOC AP AN HMX
TA 91 <1 <1 <1
DEP 64 <1 <1 <1
NG 4.5 <1 <1 <1
TA/NG=1/2 32 <1 <1 <1
TA/NG=1/3 25 <1 <1 <1

Solubility : Oxidizer (g) /Plasticizer (100g)
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Fig.2 Micro Photographs of CMDB
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Fig.4 Smoke Concentration Meter
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Minimum Smoke Propellant Containing Trinitroethylorthocarbonate

by Kunio MORIMOTO* and Akira IWAMA®**

A solid propellant consisting of the slurry cast double-base and Trinitroethyl-
orthocarbonate (TNEOC) was produced and evaluated as a new smokeless compo-

sition. This propellant is characterized by indicating either homogeneous or compo-

site nature due to the TNEOC loading ratio.

In contrast to HMX, TNEOC

increases the linear burning rate as its concentration increases. A comparison among

several different propellants in the smoke emission was presented. The property of

both minimum white and black smoke generation is effectively retained, enhancing
the ballistic performance by loading TNEOC in double-base grains.
(*Faculty of Engineering, Toyo University, 2100 Kujirai, Nakano-dai,
Kawagoe City, Saitama Prefecture 350, Japan
*+*The Institute of Space and Astronautical Science,6— 1, Komaba 4-chome,

Meguro-ku, Tokyo 153 Japan.)
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