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Simulation and Safety Analysis of 3D Printing
Extrusion of Energetic Materials

GUAN Mengru, HUANG Ling

(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; POLYFLOW software was used to simulate the extrusion process of three-dimensional printing
runner for energetic materials. The results show that the nozzle diameter has great influence on the pressure
of energetic materials; When the nozzle diameter is less than 0.4 mm, the peak pressure required for the
charge is more than 2 MPa, which is very unsafe. Printing in a safe range must be considered in the
printing process; The wall slip reduces the extrusion swell effect and peak pressure of energetic materials.
Considering wall slippage is beneficial to the extrusion of energetic materials, and the outlet speed is more
uniform and has better safety.

Key words: energetic material; 3D printing; nozzle diameter; wall slipping; peak pressure
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