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Prediction Technique of Gun Propellant Service Life
YAN Guang-hu ZHAO Yu-hua XIAO Xia ZHANG Yu-cheng YAN Wen-rong LIU Yi

(Xi’an Modern Chemistry Research Institute, Xi’an, 710065)

Abstract: In order to predict propellant service life simply and exactly, interior ballistic performance prediction model was

built, based on the static and dynamic burning rate relativity of propellant, and the classic interior ballistic theoretic. Ballistic

performance evaluation and validate experiments were also carried out for different aged gun propellant. The results show that the

estimate model could make exactly estimate for interior ballistic performance of aged samples under the same charge mass. The

pressure deviation is less than 2% and the velocity deviation less than 1%. The technique could provide a new measure method for

service life of storaged propellant.
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Fig.1 Process for predicting the service life of the gun propellant
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Fig.2 The p——tand u—p curves of gun propellant at

different aging time
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Tab.1 The fitting results of static burning rate of gun
propellant with different aging time

Al(cm-s~MPa™) n R
0.2039 0.7493 0.994
5a 0.2024 0.750 2 0.996
10a 0.187 2 0.762 2 0.997
15a 0.1917 0.760 3 0.995
63a 0.194 8 0.758 5 0.997
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Tab.2 Results of the interior ballistic test

/kg P,/MPa__ vi(ms™)

1 0.22 353 1357.0
2 0.22 366 13675
3 0.22 370 13734
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Fig.4 Thev——tand L——t curves of projectile in bore
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Fig.5 Theu p curves for static and dynamic combustion
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Fig.6 The ratio of dynamic burning rate to static burning
rate varies with pressure
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Tab.3 The fitting results of the relationship between dynamic 2
burning rate and static burning rate
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by by bs R
-4.0x10° 9.4x10° -95x10™" 0.999 8
3.3 ZUEHAERFMML
1 9
S HR:
4
F 4 NEBEMERETG LS [1] , : :
Tab.4 The results of interior ballistic performance prediction .
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