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Simulation Research on Flow Field of Polymer Based Melt-Cast Explosive in
Spiral Vertical Extrusion Process
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[ABSTRACT] In view of the human-machine facing and manual operation in the current charging process of polymer
based melt-cast explosive, a vertical screw extrusion process was proposed to realize the continuous extrusion of slurry and
automatic charging of the projectile. Therefore, on the basis of characterizing the rheological characteristics of the slurry,
the flow field characteristic parameters were simulated and analyzed. Results show that the lubrication effect of the liquid
carrier and the orientation alignment of the solid particles during the shearing process will lead to the decrease of apparent
viscosity of slurry. Increasing the screw speed can significantly increase the fluidity and productivity of the slurry, but it will
also cause the linear increase of shear rate and the step increase of pressure. At the same time, the violent shearing action
will also widen the temperature distribution range of the slurry and increase its maximum value by 18.6 °C. It is necessary
to use the core temperature adjustment to weaken the shear heating effect of the screw to ensure the process safety.
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Tab.1 Formulas of substitute sample of polymer

based melt-cast explosive
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Fig. 1 Preparation process of substitute sample of polymer based melt-cast explosive
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Fig.2  Viscosity change curves of substitute sample

of polymer based melt-cast explosive
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Tab.3 Parameters of screw structure
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