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Fig. 1 The combustion products(HCI and NaCl),
the flame temperature and the specific
impulse of NaNOs/AP-based
composite propellant.
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Table1 Composition of propellants used in this study
(weight %)
prorellant | Basic propellant | NaNOs/AP-Based propellant | Mg/AP-based propellant
Ingredient A Bl B2 B3 ct € C3
HTPB 15 15 15 15 15 15 15
AP(20 1z m)/AP(200 £ m)=30/70 85 73 61 79 78 71 64
NaNOs(60 z2m) - 12 24 36 - - -
Mg (27 um) - - - - 7 14 21
300 4000 300 4000
PRESSURE = 10MPa i T PRESSURE = 10MPa 7.
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Fig. 2 The combustion products(HCI and MgCl),

the flame temperature and the specific
impulse of Mg/AP-based
composite propellant.
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Fig. 3 The characteristics of thermal decomposition
of the AP(50%) - NaNO3(50%)mixture
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of the AP(50%) - Mg(50%)mixture
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Fig. 5 The characteristics of thermal
decomposition of the NaNOy
AP - based composite propellants
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Fig. 5 The characteristics of thermal
decomposition of the Mg/AP - based
composite propellants '
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Fig. 7 The linear bumning rate of the NaNOy/

AP-based composite propellants
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Table2 Result of sensitivity test of NaNO»/AP —based and Mg/AP —based composite propellant

Basic propellant | NaNOy/AP- based propellant| Mg/AP-based propellant
prorellant
A Bl B2 B3 - C1 C2 C3

Friction Sensivity™ class 6 class7 class6 class6 class7 class7 class7
Impact Sensivity™ class4 class3 class3 class3 class2 class2 class2
Electrostatic Sensivity™ (J) 1.88 388 423 47 054 070 055
Ignition Temperature™ ('C) 390 394 391 387 395 389
Activation Energy™ (kJ/mol) 60.1 712 847 964 1044 808 748

" By Standard of Japan Explosive Society, ES-22.

*2 By Standard of Japan Explosive Society, ES-21.

3 By Up and Down method (Energy of 50% Ignition)
™ By Standard of Japan Explosive Society, ES-11.

*$ Calculated from Measurement of Igmnition Delay
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Fig. 8 The linear buming rate of the Mg/AP
-based composite propellants
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Combustion of NaNO~AP- and Mg/AP-based composite propellants

Yukio TAKISHITA*, Toshio ONDA¥*,
Yukiko TAKEI* and Chiharu TOHARA*

It has been reported that a large amount of HCl is produced due to the combustion of ammo-
nium perchlorate (AP) composite propellants. Some part of AP in the propellant has been replaced
by NaNO» or Mg particles to reduce HCI production. Physicochemical properties of this class of
propellants have been examined in this study. Though both the friction sensitivity and the impact
sensitivity remain unchanged, the electrostatic sensitivity decreases when NaNO; is added. On the
other hand, though the friction sensitivity remains unchanged, the impact and the electrostatic sensi-
tivities increase when Mg is added. The buming rate in low pressure region decreases as the concen-
tration of NaNO; increases and the buming rate in high pressure region increases as the concentration
of Mg increases. '

(* Technical Development Center, Hosoya Kako Co., Ltd., 1847 Sugao, Akiruno,
Tokyo 197-0801, Japan ) ‘
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