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Fig. 1 Configurations of the test propellant specimens.

Fig.2 X-ray photograph of thermocouples en-

beded in test propellant specimen.

Table 1 Specification of the propellant formulations
used for this study (wt%).

Prop. NC NG DEP Ni -
ED-2 50.4 36.6 13.0 —
ED-4 49.9 36.2 12.9 1.0

NC ; Nitrocellulose
NG ; Nitroglycerine Ni

DEP ; Diethylphthalate
; Nickel (dia. 3pm)
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Fig.3 Burning rate of the propellant specimens.
(ED-2, ED-4).
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Fig. 4 Photographs of propellant specimens burn-
ing without crossflow. :
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Fig.5 Temperature profiles on burning sur-
face without crossflow.
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Fig.6 Photographs of propellant specimens burning with crossflow.
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Fig.7 Variation of burning surface location
and crossflow velocity.
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Fig.8 Effect of main stream velocity and mass
velocity on erosive burning ratio.
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Fig.9 Temperature profiles on burning surface
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Fig. 10 Temperature profiles on burning surface
with crossflow.
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Erosive Burning of Double-Base Propellants (II)

by Atsushi ISHIHARA* and Naminosuke KUBOTA*

An exprimental study on erosive burning of double-base propellants has been
conducted in order to elucidate the role of the luminous flame on the burning rate
augmentation. Two types of propellants were examined: a conventional double-
base that was used as a base propellant and a 1.0% nickel added propellant. The
measurements of erosive burning rate were done with a windowed micro-rocket
motor and the measurements of the temperature profile near the burning surface
were done with fine micro-thermocouples embedded in the propellant samples.

The nickel additives make the luminous flame significantly close to the buming
surface without any change in the strand burning rate characteristics. Though the
two propellants showed remarkably different burning flame structure, the observed
threshold velocity and erosive ratio were approximately the same for both types of
propellants. The diffusional mixing caused by the crossflow gas increased the
chemical reaction in the gas phase and the flame standoff distance of the base pro-
pellant. The nickel added propellant was not influenced by the crossflow gas and
as the result the both propellants showed the same erosive property.

(*Rocket Propulsion Laboratory, Third Research Center, Technical
Research and Development Institute, Japan Defense Agency,

1—2—10 Sakae, Tachikawa, Tokyo 190 Japan)

[T T TTE T

“EXPLOSION & EXPLOSIVES”

Eiciedh £ L/, Dr. Damon ECid#304ERT H %

@ Dr. Damon KB
KEEILFD Dr. Glenn H, Damon itk 6 <
(TRAEGSE) FIRBFRAXOBIRER S
“EXPLOSION & EXPLOSIVES.” »ff{TR%E
LLTERS A, BeRz0ERCR{BHREL
TWET,
ML BEMRARZTL &h, TAPESREGE
WENT, ZOEXENHWE Dr. Earle Amey

TR IMBRERLASE, K\ MBIz TR B
BL . St T oRECHEMHEN Y £,
$7-%{ED Dr. Amey RIZHEL { - 0T ok
BIZZBHATE3REF L £,

(Dr. Damon KMFEL 0)
i, SRATEASHBHORICILZ RT3
HRF IR T &,

(g5 « HMIE)

Kdgyd Kayaku, Vol. 45, No.6, 1984

—343—





