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Over-all Erosive Burning of Solid Propellants

Tsutomu Murata and Takaaki Fukuda

The erosive burning indicates the de-
pendence of the burning rate of a solid
propellant upon the velocity of gas flow
parallel to the burning surface.

The effects of gas velocity upon burning
rate can be correlated in terms of an
“erosion ratio”, ¢ expressed as a funcfion
of velocity

¢ 5:— f (velocity)

L

where r is the burning rate of propellant
under given conditions of pressure, prop,
ellant temperature, and gas velocity, and
7o is the burning rate of propellant under
the same c¢onditions, but with no gas
velocity.

There are many expressions used to

relate the erosion ratio to the linear gas
velocity, but they indicate merely the
relationship at one point on the burning
surface.

In the case of of planning for scale-up
of a propellant grain, we must consider
that the linear gas velocity and the cha-
mber pressure may vary along the longi-
tudinal direction of flow channel, and
that sectional configuration of flow chan-
nel may vary during firing.

The purpose of this report is to give a
practical expression for the overall effect
of erosive burning for the prop ellant
grain.

(Nippon Oil and Fats Co. Ltd.)
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The mechanism of firedamp ignition dy coal mine explosives :

I. Studies with suspended shots in the large testing gallery

by Giichi Yoshikawa

In the ignition test, firstly two modes
of initiating the charge were employed,
namely that by electric detonator and
that by penthrite primacord attached to
the charge along its whole length. The
experimental result shows:

(1) The limit charge of Shiroume dy-
namite is the same in both initiations,
but that of Tokushoan dynamite with
primacord initiation (14 cartidges) is far
greater than that with detonator initation

(3 castridges). By the measurement of
the detonation velocities of these dynamite
charges with primacord initiation it was
found that the detonation velocity in Shi-
roume charge exceeds that of primacord
soon after the detonation sets in, but
that in Tokushoan charge doesn’t so,
always below that of primacord. Then it
seems very probable that the above result
of ignition test has resulted from such cha-
racteristic modes of detonation of these
two dynamites.

(2) In the case of Tokushoan a train
of discrete charges can ignite firedamp

more easily than that of close charges
does. This suggests that with such discrete
charge trains the stable ignition source
may be formed in some interstice of
charges (“pocket ignition”) more easily
than by any other way.

(3) In various kinds of coal mine ex:
plosives the limit charge is increased by
applying the sheath of water or salt to the
end face of the charge, which suggests
as the most stable ignition source the
pocket-like one formed in the firedamp
entrapped between the jets as well as
detonation clouds both from the side face
of the charge and from the end face of it.

In the adddedum some discussion is
given about the elevation of detonation
velocity of Shiroume charge above that of
primacord used to initiate it (mentioned
in (1)), and it is thought that this is
identical with one of the transient detona-
tion “from low to high” characteristic of
dynamites, thereby the primacord itself
acting as booster applied to the whole
length of charge.

28 (820)

IRKRBEL



