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[ ABSTRACT]

process and improve the accuracy of the process model, a kind of pre-mixed propellant was prepared according to the

In order to understand rheological properties of tri-base gun propellants in the continuous kneading

formula of the tri-base gun propellant substitute. The pre-mixed propellant was kneaded using a twin-screw extruder, and
rtheological properties of the kneaded propellant were tested by the special double-barrel capillary rheometer. Screw speed
and kneading temperature of the twin-screw extruder, the solid content and solvent ratio of the propellant were changed to
analyze the influence of these variables on rheological parameters of the tri-base gun propellant. The results show that after
twin-screw kneading, the constitutive equation of the tested material fits well with Carreau-Yasuada constitutive model.
Within a certain range, an increase in screw speed or kneading temperature will reduce the shear viscosity of the kneaded
material. At the same time, increasing the screw speed will reduce the residence time of the material, and the excessively
short residence time will lead to an increase in the viscosity of the kneaded material. An increase in solid content or a
decrease in solvent ratio will increase the shear viscosity of the kneaded material, and an increase in viscosity will lead to an
increase in the residence time of the material. To a certain extent, it can enable the material to be more thoroughly
kneaded.
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Fig. 1 Combination of screw thread components

1.2 E85MkERE

T RSB % H LTI 5 AR AR 2 0 2, iR
SEALIET TRLE 5 WA L 5 P A A% S i 3 0k B B E
TR AR E /N F5 S It Bl 7 PR 25 RHS |, 22
18 I LA SR AT LR 1| PRAE SR FT BE
SRS RE MR 2454 10] B 2% 5 T BF L AL RE DTG
BHE WIS 5 258, I 7 R B 24058 T A2 A
BHET ORI, PR TR B 2R A I S

2 HERESH

2.1 WEFESHRMNREY

HRAE 5L PR 00, 9125 B8 SR AT 5% 3825 1/ min,
AR 60 °C , ST GHAE , AR Y BHE B
LN A1 RE I TR] R 98 s, 1 2 SR it AR ASORH T T 60

1.5x10°

1.0x105F

i
&
i
@ 0.5%x10°}

0 10 20 30
B R /5!
K2 A G2k BT 35 R 2k

Fig.2 Shear viscosity curve of the kneaded material
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Fig.3 The status of the material at different positions

of the extruder
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of the extruder
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Tab.2  Fitting results of the shear viscosity curve of the tested material
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Tab.3  Fitting parameters of the material kneaded at

different screw speeds

B/ (r-min™')  A/(Pa-s) /s n
15 154 715.73  0.88 0.24
20 244 244.78  2.34 0.37
25 217 253.21 1.51 0.23
30 182 924.22 1.32 0.18
35 405 545.04  2.51 0.39
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Tab.4 Residence time of the material at different

screw speeds
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Fig.6  Shear viscosity curves of the material at different

kneading temperatures
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Tab.5 Fitting parameters of the material at different

kneading temperatures

EREE/C A/(Pass) /s n =B A A] /s
30 299 068.23 1.52  0.41 890
45 220270.84 0.81 0.38 850
60 182924.22 1.32  0.18 803
75 198 595.12  0.78  0.36 730
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Fig.7 Shear viscosity curves of the material with

different solid contents
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Tab.6  Fitting parameters of the material with different

solid contents

[E&H/% A/(Pa-s) /s n 1SRRI /s
40 115 756.42 1.31 0.08 750
45 183 497.93 3.69 0.23 868
50 257 692.58 5.11 0.28 970
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Tab.7 Fitting parameters of the material with

different solvent ratios

BRIt A/ (Pa-s) t/s n (BB IHE] /s
0.10 337 314.19 3.12 0.27 950
0.12 311 038.89 2.89 0.21 850
0.14 176 850.07 2.35 0.14 740
0.16 165 977.41 1.51 0.13 710
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