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Fig. 1 Sketch map of modified single base propellant made
from the homogeneous single base propellant

1—grain of homogeneous single base propellant, 2—surface

overlay, 3—dipping layer, 4—homogeneous nitrocellulose layer
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Table 1 Basic parameters of samples

sample e d, D N f | Q, |
/mm  /mm /mm /% /k) - kg /k) - kg !

SB propellant 0.30 0.15 3.01 0 986 3798

Z0604-1 0.31  0.16 3.03 10 1056 3894

70604-2 0.30 0.15 3.04 15 1086 4076

Note: e, ,half web of grain; d,,inner diameter of grain; D, outer di-
ameter of grain; w% , percentage content of NG; f,the energy
of propellant; Q, ,explosion heat of constant volume.
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Fig.2 Transverse metallographic of Z0604-2 propellant
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B3 Z0604-2 Kk )25 Wi I8 A
Fig.3 Longitudinal metallographic of Z0604-2 propellant
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Fig.4 p-t curves of three gun propellants
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Fig.5 Calculated u-p curves based on p-t curves
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Burning Rate Model of Modified Single Base Propellant

ZHANG lJiang-bo, ZHANG Yu-cheng, LI Qiang, YAN Wen-rong, YAN Guang-hu, LIU Qiang, DU Jiang-yuan
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: In order to study combustion performance of the modified single base propellant composed of 5/7 single base propellant
as base, NG as dipping reagent and polyester as coat regent, a theoretical analysis and an experimental validation for the dipping
layer distribution in grain, the changes of grain size and energetic characteristic in combustion process have been studied. Two
samples with 10% and 15% NG dipping quantity were prepared. Closed bomb test and micrograph observation of grain slices
were done, and a calculation for the experimental results was carried out with the found model. Results show that the impetus of
the sample containing 15% NG dipping reagent increases by 10.14% , and dipping depth is about 0. 168 mm. The u-p curves of
the single base propellant obtained by calculation is higher than that of the modified single base propellant before 150 MPa, and the
u-p curves of both overlap with each other after 150 MPa. As long as the dipping reagent ratio of NG to polyester is appropriate,
both impetus and progressive burning performance of the modified can get increasing within a certain range. Both impetus and
progressive burning performance of the modified single base propellant can be increased within a certain range.

Key words: materials sciences; modified single base propellant; combustion; burning rate; physical model; progressive combustion
performance; closed bomb
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