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. ABSTRACT

Tn this paper the author’ has solved the equations - of
Internal Ballistics of the gun using propellant of ary shape
by Crow’s method but has taken into account the covolume

of the gases.

Infroduction -

There exist five different methods for the solution of Internal Ballistic
equations—(1) R. D. 38 method (2) Hunt -and Hind’s method (8) Crow’s
method (4) Goldie’s method  and (5) Coppeck’s method. There are
different assumptions involved in the different methods. In this communica-
tion the author has followed the Crow’s method but considered the covolume
of the gases ¢.e. he has neglected the Kinetic energy term in the energy equa-
tion during the burning of the-charge and assufied a zetb shot start pressure.
The effect of neglecting the Kinetio erergy term during the burning of the
charge is made up by decreasing F' on the average by 10%,, This is further re-

duced to allow for heat losses by dividing it by the fact&r(l + ﬁla_ ) where
d is the calibre in inches. I '

Solution

 The equdtions of Internal Ballistics during the burning of the charge with
the above assumiptions become : ; o S

FI((:;Z = p{A(w+l)—ZB} o (1)
: v
Vigg = Ap : (2)

Z ='- (1—f) (1-46f) N )

: df , L ' :

| | Dy = e
‘where the symbols have thejr usual meaning. ‘ ‘

n = vAD/F,CB

g = P.A.Z/FIO

M = AD/F,Cptw,
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‘equafclons (1), (2), (3) and (4) become T S R LR

Z = te=BD) .. B

,v»__;'m dy T e
_ME - ”d; - B oukw ’ (X (6) i

CZ = (1) (1+ef) B RPN { )]

S af j
, ‘- @ ©

from (6) and (8) we have R R .

n = M1—f) S . (9)
with the help of (9) ‘ :
| - Z? = [1+e.- ]‘ @ (10)

Makmg use of (10) and (6) in (5) we get.

2 e ] ‘M dy On
M[1+e = 3 dg["’ {M (1+&— )}]
d—*——“ CABg=o
() ® e,
Integratmg (11) we have— T '

—~+1

REE M,9
"é+“

+6— 1+e~— T
G )— BWEO 41 )M F Bé\g (M 1 (¥J+2)

The constant Kis evaluated by puttlng the boundary cond1t10n that
7=0 when E=1

-8 e

K=(1+6)
2
g Bn(A0—01M) BM (1+e__ )
) (M+6) o (M46) (M26)

M ‘-—M/e o
M/0 o T2 (e 2
[(l-l—ﬁ) /‘——BM (1+6) K - ] % ( + ). -2

Hence :—
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thus equation (12) expresses § in terms of 7 or say it glves us the shot travel
in terms of the fraction-of D remaining “uniburnt at any instant, - o

Moviniom Presswe 0 B
- The pressure at any instant is given by § = by .TB? . & (13)

.- For gettmg max:mum pressure we deferentla.te (13) and put d¢ = 0
‘ az Z{dg — Baz} i
L O—df*g BZ — T (E—DBIp

1~‘o're'd—g—=z

°rf[ (1+9f1v1 — ] M(1+°——ﬁ'

[y ¥]
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o nd{ g+ Ay = a- o+ B . .
2
amo = Efa- 2]

and £ as a function of 7 is given by Eqn. (12)
We solve equation (14) by the method of successive approximations.

For 1st order approximation

Max,1 — (M+26)

For 2nd order approximation.

1+0
)+BF(Max, ) Mz

Ma,x, 2 = M -}—29
~ In general : ’
M+26 146 ) : : .
Max, n+1 [ ] = M + BF( Max, ) . (18)
where 7 is the value of » at maximum pressure to the nth degree
Max, 3 Max
of approximation.

Thus equation (13) with the help of (15) gives the value of themaxzimum
Pressure. _

g
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At the position of all burnt, z_l f::() I T
17 = M . 'o » . . . [ o .. ' . (19)
b - . T E R
v, = gF, GBS S e e e e a L (16A)
b= T / AD. | T
' - o e M+27]
b~ (M46) T (M46) (M+29) (1+9) +(M O VTRE T |

-‘ e e S “f‘- e (17)

e =2 IR P
/ - b . ) . . .. 5 H,"‘ ~ .
ifterallburnt '

" For the solution a.fter aﬂ%umt we can proceed as given in § 8:09 of In-
ternal Ballistics (H. MS 0. Pubhca.tlon) :
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