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Fig. 1 Successive reaction zones of a typical
double-base propellant.
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Table 1 Specifications of the propellant for-
mulations used for this study

PROP. Nb NG/DEP2ZNDPA| Ni |PbSa| PbEH
N-S 151.836.5 9.7 2.0
N-Ni [50.735.8 9.5 2.0 (2.0
P-S 49.835.1193| 2.0 1.9 | 19

i
mNi4&¢u494 2.0 (2.0l L9 | L9

NC : Nitrocellulose

NG : Nitroglycerine

DEP : Diethylphthalate
2NDPA : 2-nitrodiphenylamine
Ni: Nickel (diam, =5y)

PbSa : Lead Salicylate

PbEH : Lead 2-Ethylhexoate
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Fig. 2 Dark zone length vs pressure showing
that the dark zone length of a refe-
rence double-base propellant is sho-
rten significantly by the addition of
nickel powder.
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Fig. 4 Burning rate characteristics of nickel
added double-base propellants sho-
wing that the burning rates are less
pronounced by the addition of nickel
powder.
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Fig. 5 Experimental heats of explosion of
reference and nickel added propel-
lants showing that the heat of exp-
losion is increased significantly by
the addition of nickel powder at low
pressures.
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Combustion of nickel added double-base propellants

N.Kubota* and M. Hazama**

This paper describes the effect of nickel powder (~5u diam.) addition in a con-
ventional double-base propellant on the flame structure and the burning rate. Photog-
raphic observation shows that the luminous flame above the burning surface approa-

ches the burning surface and the dark zone becomes remarkably thin when the pro-

pellant is mixed with the nickel catalyst.

By the addition of the catalyst the flame

temperature is increased significantly at low pressure domain, however, the burning

rate of the propellant is not affected.

It has been found that the location of the

action of the catalyst is in the dark zone, and is not in the fizz zone where is

an important zone for the burning rate. The increased flame temperature at low pres—

sures stabilizes the combustion of a rocket motor and increases the combustion effici-
ency. In addition, the nickel catalyst acts independently from the lead catalysts

which are known as plateau burning-rate catalysts, and preserves the plateau char-

acteristics when the nickel catalyst is added in platonized propellants.

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

**Visiting Technical Specialist from Ohita Branch, Asahi Chemical Industry Ltd.
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