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Fig.2 The combination of co-extension process

1—the interface between outside and inside layer materials,
2—the exit boundary of inside layer materials, 3—the free
boundary of inside layer materials, 4—the exit boundary of

outside layer materials
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Fig. 3 Rheological curves of two kinds of single-based
propellants
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Table 1  Fitting results of rheological data
zero shear infinite shear time
. . . . K non-Newton
materials viscosity viscosity constant ind
ny/Pa s n. /Pa-s Als tnaexn
B1 3.0494E5 3.5030E -4 4.8943 0.1871
B2 1.7884E5 2.7937E -4 4.8956 0.2145
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Fig.4 Curves of inside layer materials screw velocity fluctua-

tion vs interface radius fluctuation
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LIU Lin-lin,MA Zhong-liang ,XIAO Zhong-liang. Research on the

Numerical Calculation on the Fluctuation Factors of Grain Size for Variable-burning Rate Propellant

MA Zhong-liang', ZHU Lin’, GAO Ke-zheng', XIAO Zhong-liang'
(1. School of Chemical Engineering and Environment, Institute North University of China, Taiyuan 030051, China;
2. Luzhou North Chemical Industrial Co. Ltd. , Luzhou 646003, China)

Abstract; In order to explore the factors affecting the size fluctuation for the variable-burning rate propellant in the co-extension
process, numerical simulation method was used to simulate the flow under different operating conditions. Results show that the
screw velocity fluctuation has more influence than the entrance pressure fluctuation on the size fluctuation of the variable-burning
rate propellant,especially have an influence on the interface radius. The entrance pressure fluctuations have an impact on the size
fluctuation of the variable-burning rate propellant,especially when the screw velocity combination is 20 : 30. The decrease of the
entrance pressure fluctuation of the inside layer and outside layer materials, and increase of the entrance pressure of the inside
layer materials properly, and reducing the solvent content of the inside layer materials and enhance the solvent content of the
outside layer materials will be helpful to improve the precision of grain size for the variable-burning rate propellant.

Key words: hydromechanics; non-Newtonian fluid; variable-burning rate propellant; fluctuation factor of size; numerical
simulation
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