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Theoretical Calculation of the Influence of Stirring Rate on the

Temperature Rise of Melt-cast Explosive in a Melting Mixer
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2. Chongging Hongyu Precision Industry Group Co. , Ltd. , Chongging 402760, China)

Abstract: Regarding the viscous temperature rise issue in the simplified melting and mixing processes of melt-cast explosives.
under the assumptions of steady and laminar flow, the Navier-Stokes equation in cylindrical coordinates was used together with
the Ostwald-De Wael power-law model for non-Newtonian fluids. Analytical expressions for the velocity field and stress field
under stirring were derived. Based on the one-dimensional heat conduction equation and the general formula of viscous dissipa-
tion, an analytical model of the viscous temperature field was built, ignoring the effect of chemical energy. A simplified numer-
ical model was also built using FLUENT to compare with the analytical results. The results show that the maximum errors of the
velocity field and temperature field are 1.2% and 6. 1% , respectively, which confirms the correctness of the theoretical mod-
el and analytical method. The parameter analysis indicates that the viscous temperature rise is positively correlated with the
product of shear stress and strain rate tensor components as well as the solid content magnitude. For the DNAN/HMX melt-cast
explosive system, the maximum viscous temperature rise appears on the outer side of the stirring blade. When the stirring rate
increases from 120 r/min to 720 r/min (a sixfold increase) . the maximum temperature rise increases approximately 16 times
within 10s , reaching 3.6K.
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