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Table 1 The rheological data of propellant dough
y/s™! n/Pa - s 7/kPa
10.00 1069.75 10.70
17.49 710.50 12.42
30.58 469.46 14.36
53.47 309.29 16.54
93.51 209.67 19.61
161.54 141.43 22.71
284.57 90.61 25.79
499.58 59.95 29.95

Note: vy is the shear rate, 7 is the shear stress, n is the shear viscosity.
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Fig.3 The nephograms of pressure distribution in extruding
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Table 2 Comparison of the experimental results and the simu-

lation sizes for propellant

parameter D/mm 2e,/mm 2e,/mm d/mm  d,/mm

simulation 8.41 1.680 1.630 0.590  0.590

average experiment g 46 1686  1.660  0.600  0.580

sizes
this article error/%  0.59 0.36 1.80 1.67 1.72
reference!'? error/% 4.36 7.89 3.10 9.26 5.36

Note: D is the outer diameter. 2e, is the outer web size. 2e, is the inner web

size. d is the pore diameter. d, is the center pore diameter.
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Numerical Simulation of Nitroguanidine Gun Propellant in Channel Considering Wall Slip Correction

ZHU Chun-jiu, NAN Feng-qiang, HE Wei-dong, SHEN Wan-wu
(School of Chemical Engineering , Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract. The wall slip is one of the important factors affecting the quality of gun propellant extrusion molding. To improve the ac-
curacy of numerical simulation of the seven-hole nitroguanidine gun propellant extrusion molding, the wall slip mechanism of ni-
troguanidine gun propellant dough was studied, the mathematical model of gun propellant flow considering the wall slip correction
was established. The finite element method was used to simulate the forming process of seven-hore nitroguanidine gun propellant.
The pressure field, the velocity field and the velocity vector distribution at the junction of the segment and the forming section were
compared and analyzed at cases whether considering the wall slip. The simulation was validated by the gun propellant extrusion
test. Results show that the wall slip reduces the forming pressure of gun propellant and improves the uniformity of gun propellant
exit rate, which is beneficial to the forming of gun propellant. The error between the actual size and the simulation size of the gun
propellant is less than 2.0% in which, the outer diameter error is 0.59%, and the outer arc error 0.36%, the inner arc error
1.80%, the aperture error 1.67%, and the center aperture error 1.72%. The simulation process is in line with the actual processing.
Key words: nitro guanidine propellant; numerical simulation; wall slip; extrusion molding
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