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On Similarity Relations of Interior Ballistics

by Takeo Shimizu

Studies of ballistic similarity have
‘been published first by Sarraw, Gossot
and Liouville and later by ﬁ‘mery and
Roggla : there the pressure curve on the
course of burning of propellant was
mainly treated. Here I shall present a
more general solution, The similarity
relations are shown by following equa-
tions:

“where
< : vivacity of the propellant,
J : force of explosives,

P (1+L _fa_’_)
9

@ : charge weight,
p : shot weight,
¢ - a ballistic constant, which takes
1.0~1.1,
v : velocity of the shot,
o : bore section area,
t : time of traveling of the shot,
P : space mean preésurc behind the
shot,
P, : shot-start pressure,
& : modulus of charge,

»n

F=(1JL)(113)
. - p= 5 )

: loading density, J=w/c,
: initial space behind the shot,
: space behind the shot,
: expansion ratio, p=c/c,
: velocity function,
: pressure function.
r:time function,
Eachof the functions 1", II, and r has

R

= [ {5

four common parameters, —j}. &, dand

p. These equations are adaptable for all
time of traveling of the shot, whether
the propellant is burning or not. This
fact enables us to tabulate these functions
by using four common parameters as
indices. Using ballistic tables thus ob-
tained, we can solve problems very simply
as to pressure, velocity and time, because
we need not keep in mind whether the
propellant is burning or not. Moreover
we can see the feature of ballistics in
these tables without calculation.

It should be remembered that this
theory of similarity isapplied only when
the shape of the propellant is constant.
About a similarity which should be
applied for any shape of propellants I
shall report shortly. (Hosoya Fireworks
Co., Ltd.)
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