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Fig.1 Schematic diagram of experimental device
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Table 1  Propellant composition %
propellant filler binder surfactant
1 75 23.75 1.25
2* 80 18.75 1.25
3# 70 28.75 1.25
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Fig.2 Curves of shear stress and shear rate in the pipe
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Table 2 Data of piston driving speed and force & Data processing
20 °C 26 °C(1%) 28 °C(2%) 32 °C(3%)
propellant — 5 — 3
v,/mm - min F/N v/ mm - s Ap/MPa Vv,/mm - min F/N v/mm - s Ap/MPa
30 1440 50 1.04 30 1250 50 0.89
1# 50 1736 83.33 1.28 50 1420 83.33 1.03
100 2171 166.67 1.63 100 1710 166.67 1.26
10 2000 16.67 1.49 10 1900 16.67 1.41
2t 30 2870 50 2.18 30 2800 50 2.13
50 3400 83.33 2.60 50 3220 83.33 2.46
100 4300 166.67 3.32 100 4100 166.67 3.16
50 1165 83.33 0.82 10 920 16.67 0.63
100 1430 166.67 1.03 30 1333 50 0.96
3* 150 1660 250 1.22 50 1470 83.33 1.07
200 1810 333.33 1.34 100 1766 166.67 1.30
250 1940 416.67 1.44
Note: v, is piston driving speed; F is piston force; v is the flow speed in the pipe; Ap is the pressure different in the pipe.
F3 BUNE NG D) R G 55 )R ) R BO FR KO S AT T R R
Table 3 Logarithmic form of shear stress and shear rate in the pipe & data of shear stress and shear rate
20 °C 26 °C(1%) 28 °C(2%) 32 °C(3%)
propellant R R
Iny., Int,, n k Iny., InT,, n k
4.61 9.94 4.61 9.79
1# 5.12 10.15 0.38 4024 5.12 9.93 0.29 4914
5.81 10.39 5.81 10.13
3.51 10.30 3.51 10.25
2* 4.0 1068 0.35 8955 401 10.66 0.35 8955
5.12 10.86 5.12 10.80
5.81 11.10 5.81 11.05
5.12 9.71 3.51 9.44
5.81 9.93 4.61 9.86
3# 6.21 10.10 0.36 2697 5.12 9.97 0.32 4447
6.50 10.20 5.81 10.17
6.73 10.27
Note: 7'/ w is shear stress; 7, is shear rate ; nis flow index; k is consistency coefficient.
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Table 4 Result of Bagley correction and error
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Fig.4 Viscosity function curves around 20 °C

T/°C propellant Ap/MPa Ap./MPa Ap, /MPa n, n k &/ % ey /%

1* 1.63 1.829 1.655 2.53 0.38 3641 12.21 1.53
20 2% 3.32 3.420 3.353 0.48 0.35 8778 3.01 0.99

3* 1.03 1.092 1.049 0.99 0.36 2592 6.02 1.84
26 1* 1.26 1.325 1.273 1.02 0.29 4722 5.16 1.03
28 2* 3.16 3.420 3.221 1.53 0.35 8434 8.23 1.93
32 3* 1.30 1.427 1.317 2.08 0.32 4105 9.77 1.31

Note: Ap, is calculate pressure different of the pipe on both end before Bagley correction; Ap, is calculate pressure different of the pipe on both end after Bagley cor-

rection; ny is Bagley correction factor; &, is the error before Bagley correction; ¢, is the error after Bagley correction.
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Constitutive Equation of Paste Propellant Based on Bagley Correction

LIU Cheng-hao, FENG Feng
( School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: In the process of fitting the constitutive equations, the Bagley correction method was brought in to obtain the correction
parameters to refit the constitutive equation and reduce experimental errors caused by the viscosity of paste propellant. The experi-
mental errors were reduced from 8% to less than 2% by using the Bagley correction method. The obtained curve of the constitutive
equations were consistent with the experimental data. The results showed that the Bagley correction method had an obvious effect
in improving the accuracy of the equation to a certain extent.

Key words: paste propellant; constitutive equation; Bagley correction; error processing
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