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Fig.1 Sketch of testing system with microwave interferometer
1—portfire, 2—pressure sensor, 3—signal capture, 4—artil-

lery, 5—reflect board, 6—signal processing, 7—igniter body
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Table 1 Parameters of gun propellant
gun 2¢, dy 2c f
propellant /mm  /mm /mm /K- kg™ /g - cm™?
5/7-single- 0.64 0.16 3.2 980 1.6

base-propellant

Note: 2e, is web thickness of grain, d, is diameter of grain perforation,
2c is length of grain, f is impetus of propellant,p is density of

grain.
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Table 2 Formation parameters of 30 mm artillery
artillery Wo s ly m 12}
style /cm? /cm? /m /kg /kg @

30 mm 314.5 7.07 1.6 0.203 0.19 1.05

Note: W, is chamber volume; s is transection area of barrel; /, is trav-
eling length of projectile; m is mass of projectile; w is charge

mass; ¢, is coefficient of secondary work.

®3 NHE AR

Table 3 Results of interior ballistic

testing means p./MPa Vo/m s
ordinary testing 345 1288
microwave testing - 1284

Note: - is not available,p, is maximum pressure, v, is muzzle velocity.
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Two Methods to Test Gun Propellant Burning Rate in Gun Chamber

ZHANG lJiang-bo, ZHANG Yu-cheng, LI Qiang, YAN Wen-rong, YAN Guang-hu, ZHAO Xiao-mei

(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: In order to study the burning rules of gun propellant in gun chamber,feasibility of microwave interferometer testing and
ordinary testing was analyzed based on the classical interior ballistic theory, and a relative calculation method was proposed.
p-t curves and muzzle velocity were considered as basic data by the ordinary testing method ,however v-t curves was considered as
basic data by the microwave interferometer testing method. The burning rate of gun propellant in gun chamber could be obtained
by both methods. Results show that the calculated p-t curves are consistent with the p-t curves of testing. Under pressure between

-1

80 MPa and 250 MPa,the range of burning rate is between 17 cm - s™' and 29 cm - s~' by ordinary testing method, and under

- s~' by microwave interferometer testing

pressure between 80 MPa and 250 MPa, the range between 8 cm - s™ and 23 cm -
method. The formula of gun propellant burning rate in gun chamber deviates far from the exponential function. The precision of
microwave interferometer testing method is better than that of ordinary testing method.

Key words: composite materials; gun propellant; burning rate; muzzle velocity; microwave interferometer testing method
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