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Research on the Combustion Characteristics of EI Gun Propellant
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Abstract: In order to study the combustion performance of EI gun propellant, according to its preparation process
and structure feature, a theoretical analysis and an experimental validation were performed for the dipping layer dis-
tribution in grain and the changes of grain size and energetic characteristic in combustion process. A mathematic
model of calculating the burning rate of "EI gun propllant was established. The samples EI-1 and EI-2 containing
10% and 15% of NG dipping reagent were prepared respectively. Closed bomb test and micrograph observation of
grain slices were performed. Results show that for the sample containing 15% of NG dipping reagent, its impetus
increases by 10.14% , and dipping depth is about 0. 168 mm. According to the wp curves by calculating, the burn-
ing rate of EI gun propellant is higher than that of single base propellant before 150 MPa, and these curves overlap
with each other after 150 MPa and progressive burning performance of EI-2 is better. As long as the dipping reagent
ratio of NG to polyester is appropriate, both impetus and progressive burning performance of the modified propellant
can get increasing in a certain range.
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Tablel Basic performance of samples
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0. 30 0.15 3.01 0 986 3798

L ]

El-1 0. 31 0.16  3.03 10 1056 3894
EI-2 0. 30 0. 15 3. 04 15 1086 4076

e AIER—245d, BN D AIME;w NG 53
B f 0 REGT15Q0 JRE TR A



%35 %% 5

FEL A DRK FLELR 52 oy ik 5 45 89

M1 AL, 2l BN ELL & 5325 4 3 b
FAK 251 3798Kk]/kg ¥4 hm B 3894 k] / kg, ¥ E
2.53% . k25 1k 986 k] /kg B F] 1056 k] /kg, 3
W& 7. 100 E1-2 & 9F 25 B 30l e IR 25 19 3798k /kg
HEmE) 4076 k) /kg. 08 7.32% ., k25 F1 i 986 k] /
kg 3% ) 1086 kJ/ kg, H4 M 10. 14% ., KR H
NG BEiG, KAt mmER R, BEe Rl
15 Y i, k25 S8 T 10. 14 %, T2 7 e 2, 1
RERCREAr . HIER 1 B AT, kO 2 R R AR 1%
AR R BE R (D BA L, X ETL-2 & 55 25
7 8 5000 v BRAH L ET-2 & 5 25 S fOR D) IR R i 6
FIYIRE R WA 1) A 1(b)

(a) WAMEDI A (b) S DI R

1 ER2ZSHRRRBA
Fig. 1 Transverse and longitudinal

micrographs of EI-2 propellant
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