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Fig.2 Numerical simulation for the solidification process of melt-cast explosives
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b. CT images before process optimization c.
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Research Progress on Solidification Process and On-line Detection Technique of Melt-cast Explosive

ZHANG Peng-chao, FAN Chao, ZHU Shi-fu, XIE Zhong-yuan, MA Ning, WEI Zong-liang

(Xi’an Modern Chemistry Research Institute, Xi'an 7100655, China)

Abstract: The solidification process of melt-cast explosive is a significant step during its research and manufacture. solidification,
and related charge quality play a key role in the detonation performance and safety of explosives. Based on domestic and foreign
research works, the development of solidification techniques of the melt-cast explosive is systematically summarized from three
aspects: finite element simulation, solidification process and on-line detection methods. The application of the finite element
simulation in flow -temperature-stress field simulation during casting and solidification process of the melt-cast explosive is re-
viewed. The formation of defects during the solidification process and the effects of different techniques on solidification are elu-
cidated. Furthermore, the application of on-line detection of temperature, stress-strain, viscosity, and internal structure in the
high-quality precision forming techniques of melt-cast explosive is discussed. The development of numerical simulation, solidifi-
cation process optimization and on-line detection technique in melt-cast explosive can provide vital theoretical and technical
guidance for the design and development of the solidification equipments and the quality improvement of solidified charges. In
the future, the improvement of the charge and solidification technique requires further development and application in aspects
such as model construction of equipment-material, safety of process equipment, precise control of process conditions, real-time
information monitoring, on-line detection and adaptive regulation.
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There are some issues with solidification quality, solidification efficiency and process adaptability during the formation and

preparation process of melt-cast explosive. Elucidation of the evolution process of the flow field, temperature field, stress field

and phase interface migration is the precondition to precision formation of melt-cast explosive. Based on the accurate numerical

simulation of the forming process combined with the monitoring methods in the forming process of the melting and casting, the

connection among the solidification mechanism research, process parameter optimization, solidification defect control and

process equipment development could be established.
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