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Fig.1 Curves of viscosity vs time at various shear rate for the

slurry
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Table 1 Viscosity (at variouscuring time) of slurry at different
temperatures

temperature curing time/min

/°C 10 20 30 40 50 60

20 1575 3637 5526 8397 12759 19388
40 841 1195 2412 3428 4871 6920
60 696 1239 1808 2880 3640 4915
80 602 1141 1571 2163 2979 4104
90 762 1413 2045 2961 4287 6205
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Fig.2  X-ray diffraction patterns of £-CL-20, refined CL-20
and GAP/CL-20 samples
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Fig.4 The isothermal viscosity curves for GAP/CL-20 slurry
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Fig.5 The fixed isothermal viscosity curves for GAP/CL-20
slurry
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Inn=7.18748/T-3.53278 (6)
H ISk, ATk, B 43 )k 0.02922,7.18748, GAP/
CL-20 VR A HE 24 [81 4k B RG B T H 5B A R
n,=447.5329exp (25..20883/T) exp [ 0. 02922exp

Inn

(7.18748/T)t] (7)
R2 M EEAA S
Table 2 Fitting parameters( n) of viscosity model
temperature/°C n
20 0.04182
40 0.03505
60 0.03288
80 0.03197
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Rheological Behavior of GAP/CL-20 based Composite Explosives Slurry

WEI Yan-ju, WANG Jing-yu, AN Chong-wei, LI He-qun
( School of Chemical and Enviroment Engineering, North University of China, Taiyuan 030051, China)

Abstract. The rheological behavior, squeeze process temperature and the relationship between viscosity and temperature during
the curing process of Glycidyl Azide Polymer( GAP) / hexanitrohexaazaisowurtzitane (CL-20) based composite explosives slurry
were characterized by viscosity measurement technology. The impact of squeeze process temperature on the crystal form of CL-20
in composite explosives was characterized by X-ray diffractometer. Results show that the composite explosives slurry is a kind of
pseudoplastic fluid and the optimal squeeze process temperature is 80 °C. Moreover, the crystal form of CL-20 in the cured com-
posite explosive is still e-type. According to the rheological properties of the slurry, the dual Arrhenius viscosity model of the slurry
is 7,=447.5329exp(25.20883/T)exp[0.02922exp(7.18748/T)t] at the condition of constant temperature. When the tempera-
ture are 20, 40, 60 °C and 80 °C, the viscosity from this model is in good agreement with the experimental results.

Key words: glycidyl azide polymer( GAP) ; hexanitrohexaazaisowurtzitane(CL-20) ; composite explosives slurry; curing reaction
performance; rheological behavior; viscosity model
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