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Table 1

burning rate of propellant

The operating parameter of projectile using different

parameters 0.7 0.8 0.9 : 1.0 1.1 1.2

t/s 46.88 37.92 31.37 26.48 22.74 19.80
X/km 39.52 39.46 39.26 39 38.69 38.36
A/% 31.73  31.53 30.87 30 28.97 27.87

Note: j is the burning rate change coefficient; t is burning time of base bleed

propellant; X is firing range;A is extended range rate.
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Fig.2 Internal pressure of base bleed unit-time curves with

different burning rate
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Table 2

burning rate of propellant

The operating parameter of projectile using variable

parameters t/s X/km  A/%  parameters t/s X/km  A/%

0.7/1.2 31.56 39.14 30.47 1.2/0.8 28.82 39.38 31.27
0.7/1.1 33.37 39.22 30.73 1.1/0.8 30.42 39.46 31.53
0.7/1.0 35.60 39.30 31.00 1.0/0.8 32.38 39.52 31.73
0.8/1.2 27.78 38.98 29.93 1.2/0.7 33.11 39.61 32.03
0.8/1.1 29.51 39.09 30.30 1.1/0.7 34.84 39.66 32.20
0.8/1.0 31.67 39.21 30.70 1.0/0.7 36.86 39.70 32.33

Note: tis burning time of base bleed propellant; X is firing range; A is ex-

tended range rate
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Method of Drag Reduction and Extend Range Based on Variable Burning Rate of Base Bleed Propellant

ZHANG Zhu-wei, ZHANG Ling-ke
( School of Energy and Power Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract. In order to research the drag reduction and extend range characteristics of base bleed projectile, the three burning mod-
els were established for base bleed propellant with different burning rate, cladding propellant with variable burning rate and differ-
ent cladding layer position of propellant for 155 mm base bleed projectile. The drag reduction and extend range characteristics of
base bleed projectile were calculated and analyzed numerically by introducing the burning rate change coefficient. Results show
that the burning rate change coefficient increases from 0.7 to 1.2, the working time of the base bleed reduces 27.08 s, the firing
range reduces 1.16 km and the extend range rate increases 3.86% . The extend range rate is 32.33% by using the variable burning
rate propellant, which the inner layer burning rate is higher than outer layer. The maximum firing range is 39.76 km by optimizing
the propellant at 1/4 of the inner ring. Therefore, the drag reduction and extend range characteristics of base bleed projectile could
be improved by optimizing the layer position and using variable burning rate of base bleed propellant.

Key words: base bleed projectile; base bleed propellant; variable burning rate; reduction drag; extend range
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