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Fig. 1 Infrared spectra of 12.6N% NC film,
The peak of 3545cm™ is the hydroxyl
group of the NC and the peak of3 290
cm™ is the secondary amino group. NCO

is toluene diisocyanate.
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Table 1 Propellant Composition

PNC NG DEP C-4076
1 45.0 45.0 10.0 0
2 45,0 45.0 8.3 1.7
3 45.0 45.0 5.0 5.0
4 45.0 45.0 0 10.0
PNC : plastizol nitrocellulose { 12.2 3K )
N G : nitroglycerin
DEP : dfethylphthalate
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Fig. 2 The correlation between tensile strength
(TS)and tensile elongation (TE) against
sample temperature,
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Table 2 Propellant Composition

PHC NG DEP  C-4076
't 45.0 45.0 5.0 5.0
2 350 55.0 5.0 5.0
3.25.0 65.0 5.0 5.0
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Fig. 8 The correlation between tensile strength
(TS) and tensile elongation (TE) against
sample temperature.
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Fig. 4 Effect of nitroglycerin concentration on
burning rate of CDB propellants.
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Table 3 Propellant Composition

PHC N G DEP C-4076 1-4010 D-2200 D-2264 iDL
1 26,0 €5.0 5.0 5.0 [ [} 0 [}
2 25.0 65.0 5.0 0 4.28 [ 0 072
3 25.0 65.0 5.0 () 0 4.24 0 0.7
4 250 65.0 5.0 0 0 0 4.3 0.66
§-4010,0-2200,0-2264 3 polyurethare polyol '
BOI ¢ hexamethylene difsocyanate
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Fig. 5 The correlation between tensile strength
(TS) and tensile elongation (TE) against
sample temperature.
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Table 3 Propellant Composition

PNC_NG OFP C-4076 €CL  w-KC ©Cb-Sa__A P RDX
1 364 48.6 5.0 6.2 1.0 0.3 2,5 0 0
2 3.4 486 S0 6.2 1.0 03 25 12§ 0
3 3.4 486 50 62 1.0 03 25 208 o
4 3.4 466 S50 6.2 1.0 0.3 2.5 125 2.9
5 3.4 486 50 6.2 1.0 03 2.5 2.9 277
wliC ; o-aitrocellulose
ECL 2 ethyl centralite
Pb-Sas lead salicylate
.

A P 3 srmonfun perchlorate
ROX : cyelic nitranine , hexogen
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Fig. 5 The correlation between tensile strength
(TS) and tensile elongation (TE) against
sample temperature, - ~-- - —---- -
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Table 5 Propellant Composition
PRC_NG DEP C-4076 FECL_w-NC_Pb-Sa AP RDX
1 27.4 55.6 &.7 7.1 11 0.3 2.8 1] 0

2 27.4 55.6 6.7 721 11 0.3 2.8 285 28.5.
3 36,4 48.5 5.0 6.2 1.0 03 25 0 0
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Fig. 7 The corrclation between tensile strength
(TS) and tensile elongation (TE) against
sample temperature.
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Mechanical properties of cpmposite double-base (CDB) propellants

by Yoshio OHYUMI®, Namincsuke KUBOTA*
Ikuo ARAKI**, and Takaaki FUKUDA**

This paper describes the effects of the ingredients, such as ;iitroglyceriné,Ahitro-
‘ cellulose, binders, plasticizers, and oxidizers, on the mechanical properties of composite
double-base (CDB) propellants. The CDB propellants developed in this study show
superior mechanical properties at low temperature as compared with conventional
double-base propellants. Increased concentration of nitroglycerine in a CDB propellant
improves the elongation at low temperature (—407C), but loses the break strength at
high temperature (60C).
propellants are largely dependent not only on the nature of the binder but also on
the mixture ratio of nitrocellulose to nitroglycerine.

It was found that the mechanical properties of the. CDB

In addition to the mechanical
properties of CDB propellants, the effects of the binder addition on the burning raté
characteristics were discussed in this paper. -

(*Third Research Center, Technical Research and Development Institute, Japan
Defense Agency, 1-2-10 Sakae, Tachikawa, Tokyo 190, Japan.

**Nippon Oils and Fats Co. Ltd., Taketoyo Factory, 82 lehmon, Chita, Aichi
470-23, Japan.)
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