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Table 1 Power capability parameters of representative propellants

e E,/ Kk kg™
/kJ kg L,=0.05 L, =0.10 L, =0.15 L, =0.20

propellants

high N% single

1059.56 1.2306 2292.0  1892.9  1628.1  1424.6
base propellant

azide-nitramine 1127.74 1.2579 2353.4 1958.1 1691.9  1485.5
propellant

TEGN propellant ~ 1128.68 1.2215 2471.3  2035.8 1748.3  1528.0
high-cnergy nitramine )5 3y 2239 2675.0  2205.1  1894.4  1656.3

propellant

Note: f, is impetus, k is adiabatic exponent, E, is power capability, L, =

ly/(ly +1,) (ly is chamber volume-to-bore area ratio, [, is projec-

tile full travel) .

(2) BEXIHERE R Ras N 5 L, N — S (i

WRE IR E, A W0 ARE . AR [ 41 i R 4H
TS BRI 1 B AL 18 M 9 BA , AT
125 mm KM (L, =0.166) % 8 ff 7 B E, (5K 21N
2500 kJ - kg ™", I LABLARE o m AE & ST 2 0 & H AR

5 & #

(1) BTG5 48 A h A RE I BR 1T 5 k2
1B REA S LASL , ik 5 MR AL #4 LE 7E B K Ak 2 2ot
PR A G, K2 SOE REAR R I, O A — & BA
] #4602 g

(2) RHTIIRE T SR S SR L, A
Ko TE L, BN A BT, M RE ) 58 RERC —
B R PR RER AL DT 5 15 L, BORBYEAR F I, A8
TRE S5 K 25 185 — 3, A3 K 25 BRI T o
5% 30K :

[1] Simmons R L. Guidelines to higher energy gun propellants[ A]. 27th

International Annual Conference of ICT[ G, Karlsruhe, Germany,

1996.
[2

[

Volk F, Bathelt H. Influence of energetic materials on the energy-out-
put of gun propellants[ A]. 28th International Annual Conference of
ICT[ C], Karlsruhe, Germany, June, 1997.

[3

[

Simmons R L. Optimizing chemical energy output for hypersonic appli-
cations[ A ]. 37th JANNAF Combustion Meeting [ C ], MaryLand,
USA, Vol. 1, November, 2000.

[4] Clive R Woodley. The roles of gun propellant properties in attaining
high velocitiles[ A]. 21st International Symposium on Ballistics[ C ],
Adelaide, Australia, April, 2004.

[5] BEE. BT RARREMSIERTLT]. KrEZY, 1995,18(4): 15 - 18.
ZHAO Bao-chang. Discussion about energy concept of propellant[ J].
Chinese Journal of Explosives & Propellants, 1995,18(4) . 15 - 18.

[6] LR, WiRKZMAEEME[I]. KIEZ, 1996,19(3) : 33 -35.

XIAO Zhong-liang. Talking again on energy concept of propellant[ J].

Chinese Journal of Explosives & Propellants, 1996,19(3) : 33 -35.

Relationship between Energy and Power Capability of Propellant

HUANG Zhen-ya, LI Xiao-an
( Chemical Engineering College, Nanjing University of Science and Technology, Nanjing 210094 , China)

Abstract; In order to evaluate energy parameters of propellant accurately and impersonally, thermodynamic parameters of different

propellant formulations were computed by potential energy method, and the correlations between the thermodynamic parameters and

expanding power capability of propellant combustion gas in barrel weapon were researched. The results show that the thermodynamic

properties of propellant combustion gas products have an important effect on its expanding power, and the correlation between con-

ventional energy parameters such as impetus, potential energy and its power capability is not identical. When propellant is used in

weapons with larger gas expanding ratio, the power capability accords with potential energy, and the power capability accords with

impetus when gas expanding ratio is small.

Key words: materials science; propellant; energy; power capability; thermodynamic property



