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Study on Ignition-gas Injection for Decrease of Differential
Pressure in Chamber of Cannon

Jin-Sung ]ang*'r * Hyung-Gun Sung* - Seong-Young Yoo*
Tae-Seong Roh** - Dong-Whan Choi**

ABSTRACT

Study on differential pressure in the chamber of cannon by adjusting the mass flow of
ignition-gas has been conducted using the 1-D interior ballistics numerical code called IBcode. In
case of large-caliber cannon, high temperature ignition-gas is injected to the chamber through the
side hole of the primer to ignite the propellant. Therefore, mass flow of injected ignition-gas
affects the propellant combustion in the chamber. Mass flow of each side hole of the current
primer was uniformly distributed. In this study, differences of propellant combustion with
different mass flow of each side hole have been imposed. Results in case of the mass flow
increase in the direction to the base show that the differential pressure decreases compared to

the uniformed mass flow.
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Fig. 1 Configuration of Chamber & Primer
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Fig. 2 Mass Flow of Ignition—gas

Table 1. Initial condition of analysis

Projectile Mass 45 (kg)
Propellant Mass 9.5255 (kg)
Propellant Density 1578 (ka/m®)
Propellant Impetus 1009000 (J/kg)
Ignition—gas Mass 0.2268 (kg)

392600 (J/ka)
0.010427 (m%)

Ignition—gas Impetus
Chamber Volume

Burning Rate Exponent () 0.9
Burning Rate Coefficient (Ozp) 3.120563e-9 () " (m/s)
Combustion Gas Molecular Weight 3 (ka/kmol)
Specific Heat Ratio 1.27
Flame Temperature 2585 (K)
Barrel Length 4.13 (m)
Projectile Drag 13.8 MPa

Figure 2= 7} Case ¥ H3Al F9 w2
e H3A FA FEFeldh dA HaAl=
msecEF 02268 kgol H3A7} FdAda 7}
Astgorma Case 19 H#A AL Z&+ FYU+
o FFe AT A 9.072 kg/s7k Bk ol
Fig. 29 orelob 4ash 2ol 41 f3& v

7 AL
o AW AtHlnE FHsAT v E
Case 29| ¥ 9] 329

3 79 648 kg/s7t M Fig. 2] 47+ A
2ol FY FFE 2HIY ¥udTE &
Atk 2 99 27| Table 13 2t}

42 3} A}

80
3 % Caset uni_ing
[ Coset orol o
el } Coses ore o
g | dM_E
s | -
e 40 5 ?
4 - <‘ ‘
g [ N od
o [ Gl
T 2 R -
g j L
g [ il 2 0 b
{ e .
g o \ (& SRl Jod
5 I i
20 1Y)
LY s

10
Time(msec)
Fig. 3 Differential Pressure of Each Case

Table 2. NDP & Maximum Pressure Fluctuation of

Each Case
Casel Case 1 Case 2 Case 2
Unif. Injec. |Grad. Injec.| Unif. Injec. |Grad. Injec.
NOP
(MP) 26.39 19.91 8.31 3.22
Maximum
PIeSSUe | 10471 | 94.23 | 69.85 | 63.97
Fluctuation
(MPa)
157
Y 5'\S\.s\
5 *‘E‘fi&
= o =3
g
. \
£ \\ \S\g_
3
ok 06 04 02 0

Chamber(m)

Fig. 4 Chamber Pressure at t = 1 ms
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