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Chemical bond breaking
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Fig. 8 Explosion shock wave and fireball damage diagram of polyurea
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Numerical calculation model of explosion impact
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Table 1 Material parameters in numerical simulation
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o 1.225 1.4
S p/kg-m™ D/m:s' P,/ GPa A/ GPa B/ GPa R, R, w
1787 8390 34 581.4 6.802 4.1 1 0.35
6063754 p/kg-m™ A,/ MPa B, / MPa C m n
2700 352.0 125.35 0.034 0.9 0.396
solyurea® p/kg-m™ E/MPa o,/ MPa o,/ MPa
1020 245.0 14.57 5.3
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Burning Damage Characteristics of Polyurea Layer under Transient Temperature Field by Near-field Explosion

TAO Chen, WANG Xin, JI Chong’, WANG Yu-ting, ZHAO Chang-xiao, HAN Ze-yan
(College of Field Engineering , Army Engineering University of PLA , Nanjing 210007 , China)

Abstract: In order to study the burning damage characteristics of polyurea anti-blast layer under the action of explosion transient
temperature field, experimental tests were carried out for the polyurea coated capsule liquid-filled container with different thick-
ness (1 mm, 4 mm and 6 mm) under the condition of close-in explosion. The macro-micro damage characteristics of the poly-
urea layer after explosion transient high temperature burning were obtained by explosion experiment, and the burning mecha-
nism of the explosion temperature field on polyurea was analyzed using the colorimetric temperature technology and the numeri-
cal simulation method. The results showed a maximum explosion temperature of passivated hexogen (RDX) of about 3792 K un-
der the described experimental conditions, which was higher than the initial decomposition temperature of the polyurea material
(231.2 °C). The burning phenomenon occurred on the surface layer of the polyurea. When the thin layer between the surface
layer and the internal hole was broken by penetration, the detonation product entered the internal hole of the material, thus re-
sulting in a significant increase in the burning depth of the polyurea and the formation of a spotted burning outer layer. The igni-
tion degree of polyurea was positively correlated with the density of detonation products and the propagation velocity of detona-
tion products along the thickness of the polyurea layer. Besides, ignition occurred when the mass per unit area of detonation
products acting on the polyurea layer reached 0.0195 g-cm™. Heat conduction was the main reason for the thermal decomposi-
tion of polyurea. Overall, the research method and results could provide reference for the engineering protection evaluation of
polyurea and the modification of anti-blast polyurea.
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