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Table 1 Specification of double-base propellants and heat of explosion

FLAME TEMPERATURE, K

Propellant NC NG DEP 2NDPA Hexp
ECT-1 53.0 40.5 4.0 2.5 4575X10°
ECT-2 48.0 36.7 13.0 2.3 3453%10°
NC=nitrocellulose (12. 2N%), NG=nitroglycerine
DEP=diethylphthalate, 2NDPA=2-nitrodiphenylamine
Hexp=nheat of explosion
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Fig.5 Bumingrate vs, dark zone temperature of double-
base propellants
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Fig.6 Temperature gradient in fizz zone vs. dark zone
temperature of double-base propellants
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Table 2 Specification of HMX-CMDB propellants and heat of explosion

Propellant NC NG DEP HMX Hexp

ECHT-1 25.0 65.0 10.0 0.0 4763%10°
ECHT-2 20.8 54.2 8.3 16.7 5007 % 10°
ECHT-3 17.9 46.4 7.1 28.6 5178%X10°
ECHT-4 15.6 40.6 6.3 37.5 5294 10°
ECHT-5 13.9 36.1 5.6 4.4 5394x10°

NC=nitrocellulose (12. 2N%), NG=nitroglycerine

DEP=diethylphthalate

=cyclotetramethylene tetranitramine (mean particle diameter: 20/£m)

Hexp=heat of explosion
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Fig. 11 Burning rate vs. dark zone temperature of HMX-
CMDB propellants
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Fig. 12 Temperature gradient in fizz zone vs. dark zone
temperature of HMX-CMDB propellants
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Burning rate characteristics of energetic CMDB propellants (lll)
— Effect of initial propellant temperature —

by Ichiro AOKI*

The combustion wave structure was studied to elucidate physical properties which had an
effect of initial propellant temperatures on the burning rates of double base propellants, and HMX-
CMDB propellants with various energy contents by using a chimney type strand burner. Physical
properties which influenced the relationship between initial propellant temperatures and the burn-
ing rates of these propellants were clearly defined to be the burning surface temperature and the
dark zone temperature. In case of double-base propellants, the temperature sensitivity of burning
rate for this type of propellants having higher energy becomes smaller than that of propellants
having lower energy.When the energy contained in propellants increases, or initial propellant tem-
peratures increase, the burning surface temperature of propellant increaes, therefore, the reaction in
fizz zone is accelerated, the dark zone temperature increases, and the temperatﬁre gradient in fizz
zone increases. This increasé of temperature gradient increases the burning rate of propellant. In
case of HMX-CMDB propellants, the temperature sensitivity of burning rate for this type of pro-
pellants having higher energy becomes smaller than that of propellant having lower energy. When
the energy contained in propellants increases, or initial propellant temperatures decrease, the burn-
ing surface temperature of propellant deéreaées, therefore, the reaction in fizz zone is decelerated,
the dark zone temperature-decreases, and the temperature gradient in fizz zone decreases. This
decrease of temperature gradient decreases the burning rate of propellant. '

(*Research and Development Center, Aerospace Division, Nissan Motor Co., Ltd., 21
—1, Matobashinmachi, Kawagoe City, Saitama 350-1107, Japan)
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