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ON THE RELATION BETWEEN MAXIMUM. Puﬁssmm A.NB’
SHOT—-—START PRESSURE

" By Shri 8. P. Aggarwal and Shri A. Nagaratnam, Defenee Science

, Organisation. .

Absiract

A sunple linear relation between the max1mum pressure
‘and the shot-start pressure has been derived on the basis
of a formula given in the Fiat Review of German Science
. (1939-45) and has been verified to be approx1mate1y true,

* “in the case of 3.7 Howitzer and 55" Gun, Madrk 111, ,

In the Fiat Review of German Science* (1939—46), an exphclt ex .
pression for the maximum pressure in terms of the shot-start pres-
sure is given, and When expressed in the. notatlon of GM H it can
be written as : «

B!

R y 1\ r—1 y+1 y—1
| pl,—‘" AD’M ( ) -{— ( (1)

! where Do i the shot-start pressure SR

- .. The: above formula has been.. denved on:: the assumption of a

‘ constant burnmg surface for the propellant z.» e correspondmg to

6-—0.., T Ui
We see that the relatlon between the mammum pressure and

shot-start pressure comes out to be 11near 1.e.

= M‘; +bpo R " . o (2)
where d;-and b are constants.
In this paper, it has been verified that this linear relatlonshrp is
, appro;ilmately true and that it is Vahd for values of @ other than
zero also :

s The maximum pressures for the various charges 1 to 5, corres-
ponding to_ shot-start pressures of 0.5, 1.0 and 1.5 tsi in each. case
were calculated\by G. M, II method, Tor the 3.77 Howitzer (charge

A N. 017, 4 =1). The. relatxonshlp between the maximum pres- -

sure and shot-start pressure comes out to be linear for ‘each _of the
ﬁve charges (vide Table I and Fig. 1). : ,

‘For charge 5, from . the calculated values of p. for each Po, @
stralght line was fitted by the method of least quares, for the
equation (2). 'The values of the constants a, and b in equation (2)
come out to: be a,=231977 and b=0.841. Hence the relatmn
between p, and 'p, for the 37” HOW1tzer is ‘ cE

\ 28,19 SR i .
P~ 3'177—[—0 841p0 N S (3)

o St
" With the help of thls equatlon, the values of pr were calculated
for various values of p, for’the other charges (1t 0.4) using. the.ap-
propriate valite of M, The calculated values.are-given in Table 1.
A comparison with the values calculated by GM I ‘shows: that. tﬁe ‘
above linear relation may be approximately taken to be' true, even’
* Naturforschung und Medizin in Deutschland 1939-1946 Bapd s

Angewandte Mathematzk Teil V,"p. 193 )
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b vattes of’i‘?d1fférent frtrm Zero: o
. It is easy to see that the equatlon (1) can also-be put in the

B8 {3 0 S
Pl—“202w12+bpo e

, m=asF*+bp, T St 5)
and that' the - valites. of the- constafts a; and: a for 3.7” How. are
’ a5 =0 0366-and a3 = 2 9528)(10?“18 ,

. The valités. of’ the shot-start pressures, which . give for various
charges correct muzzlé veloc1t1es as’ gwen in range' tab&e& for a

- new’ gun are: as foﬂows o

o MV, fo Shm staﬂ préssure tsi
) Charge I 518 1.0 . -
Charge II 578 T 1.0 :
Charge III - 690 1.2
Charge v 798 1.3
Charge V 96? 1 .~5‘

Slmllar calcula‘uons were done for the 5. 5” gun Mark III for changes

1 to IV. The relation between p, and p, is agafit seen to be Titiear
. (vide Fig, 2. and table II).: Equation (2) cannot be applied to all
.. the four, charges since the web-sizes are not the same for all charges.
"But equation (2) was verified for charges III and IV for which"the
_web sizes are the same, just as in the case of 3.7 Hows.- Ther’values
*‘ of ay and'b were réspectiVer, N

- a, = 76.806, b = 1.004

for charges III and IV of the 55” gun Mark III

. TABLE I :
3-77 How. AN 0¥ -
N Maximum Pressuré )
T Shot-start "By formula{2) M.V,
- & pressuré’ - by GMTII "~ | (tons per s’g.)' :
(tons persq.in)| tons per sq. in. in} Tfs
Cﬁarge I .
%z 13&1* e 045 - 1-68 1-362: 469-7
Gl e - . 1o 2:06 | 1783 5133
e . 15 2-48:y 2.208 | 5458
R Gkargcll | i : IR
4'on. 10 a¥. o 05 2127} VE<8DTH 5464
) 1.0° 2-55 2-928 578-2
. P 5] 2596 2648 599 O
ChargeIII, ok i ,—
’6ehz.2d.r S 0-5 | 3-26.1° . 97867 ‘ﬁm v
S 1:0 3-66 | s 287 | 16990
. 151 408" 3.708 7900
C’harge Iv ) R
7 oz. lldr .. 0-5 4-58 4-286 776:0
1-0 5:06 | L 447065 0 v 79540
N B 1-5 54T 5127 i 808-3
’ Charge 'V '
10 07.8 dr. . 0-5 7:658.| - . 9459
LI . 1+07 | 808 ve - 9544
- 15 8582 |- v 9eL-2-

*Ivﬁma,v be peiﬁt@dsou’mére that Mer NS Venkatesan Bicy }us paiper “N ntfté onthe Retation
beWeenM%xtmum’PreSéuMand Bhot - Startpressire (Prov. Nat. IneSefof Trdiay Vot XVITT
No." 4, 1952) has obfained: .4 1elation- between - pysand - pg for 6. ACCOYng to" his

fommia, everr thoughvthe Muxitium Bressure increasés- withishot-stary- prermi‘re, uae r(]a(lo
hetwesthe tWo vantot be: expfe§sed in anlmear Torm, - ‘ P
. * ’ » ’
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e (MAXIMUM PRESSURE) t.6.4.
Fig. '

T .Relatzon between Mammum Pressure and Shot-ﬁ’tart Pressure For 3.7”

Howitzer,
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P (MAxmum‘ PRESSURE) t.8.4..

Fic. 2.

Relatwn between Maximum Pressure and Shot-St
55" Gun Mark III,

art Pressure for



‘$:5”-GUN MARK III

JRE AND SHOT $TaART,

_— N
.Shart Start Maximum pressure
pressure N
(tons per 8q, .
in)" " By formula{2)
: (tons persq.in.)
. ‘Oharge 1 o
- 21b, 10 oz. 8 dr. . . 0 301
LOWL0BT e 0:5 . 3149
L ; ) 1:0 392
‘ 1:5. 4-31
Ckargell G
41b 4oz 0 dr. R Y
W. -057 .o 0-b;
1-5 Y E
Charge I11 - ¥ 5
61b100z8dr e : 0 . 74267
W.-104 . ... 508 7764 7769 ¢ -
S : 1-0] 8-29 L8271
15} 886 8:773
Charge IV L T
9 lb. 2 oz. 0dr. . 0 13 87- 1 ’
W.:104 . ... e 0:5 1437
R : s Y5 14488
15 15-38






