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Table 1 Propellant composition
(weight percentage)

PROP. [NC|[NG|DEP|EC|AP

NP-A-00 |44.0[43.0| 110 | 20| 0~

. NP-A-05 |420|41.0 i0.1 | 1.9] 5.0
NP-A-10 |39.638.7| 9.9 | 1.8]10.0
NP-A-20 [352{34.4| 88 | 1.6 20.0
N5(-)P |51.8(36.5| 9.7 | 0 0

N5(=)Py i
s 150.735.8 9.5 0 Ni:
(+)Ni 20

N C : Nitrocellulose
NG : Nitroglycerin
D E P : Diethylphthalate
E C : Ethylcentralite
A P : Ammonium perchlorate
Ni : Nickel

Table 2 Physical property of metal wire

Metal wire a M. P.
Silver 0.595 960
Nickel 0.082 1455
Tungsten 0.275 3410
Brass 0. 108 1205
Iron 0. 064 1460
Aluminium 0.296 660

a : Thermal Diffusivity (m?*/h)
M. P. : Melting Point (T)

Aluninium plate ~
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Fig.2 Strand samples for burning surface and
burning gas flow measurements
a ¢ Sample with embedded silver wire
b : Sample for making observation of
burning gas flow
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Propellant:NP-A-00
Pressure:20 atm

Fig. 83 Burning surface of the solid propellant
without silver wire,
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Fig. 5 Change of burning surface of the solid
propellants with embedded metal wires.
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Propellant:NP-A-00,Ag 0.8
-Pressure:6 atm

Fig. 4 Burning surface of the solid propellant
with embedded silver wire,
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Fig. 6 Effect of strand size difference to
the solid propellant with embedded
silver wire on burning rate along
silver wire,
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Fig. 8 Temperature profiles near the burning
surface of the propellant with embedded
silver wire and the propellant without
silver wire,
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Fig. 10 Effect of flame zone position on
burning rate along the silver wire.
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Burning Rate of Solid Propellant with Embedded Silver Wire
by Masato ICHIDA* and Naminosuke KUBOTA*

The measurements of the burning rate of solid propellants with embedded silver
wire have been conducted at pressures from about 5 atm to 50 atm. The metal wire
and propellants used for these measurements were mainly silver and CMDB, DB
propellants, respectively. It is found that the burning surface of the solid propellants
with embedded silver wire is almost conical shape and combustion process precedes
along the silver wire. The burning rate characteristics along the silver wire appeared
to be very dependent upon the diameter of the silver wire. The-effects of flame
zone, dark zone and fizz zone on the burnig rate along the silver wire were measured
by using the propellants of different combustion characteristics. The unburned portion
of the propellant in the neighbourhood of the silver were measured by using fine
thermocouples (diam. 12.54m) embedded between the silver wire and propellants.
From these experiments, it has been concluded that the rate determining factor of
the burning rate along the silver wire is the fizz zone and the dark zone temperatures. -

(*Third Research Center, Technical Research & Development Institute, Japan

Defense Agency, 1-2-10 Sékae, Tachikawa, Tokyo 190, Japan.)
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