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Explosive Separation of Woven Board made
of Carbon Fiber Reinforced Composite

HE Zhi-jie , WANG Meng ,ZHAO Kang ,HU Kun-lun

(School of Chemical Engineering, Anhui University of Science and Technology , Huainan 232000, China )

Abstract; 1In order to study the explosive separation of woven board made of carbon fiber reinforced composite,
a new idea of embedding a detonating cord in a groove on both sides of the composite board was adopted. By combi-
ning numerical simulation with experiments, the separation of composite board with no confining medium added, cop-
per shell constraint added and lead shell constraint added at the groove opening was compared and analyzed. Accord-
ing to the Tsai-Wu tensor strength criterion,the damage degree of composite board under three constraint conditions
was judged respectively,and the pressure and velocity of the surface element of composite board under each condition
were further discussed. The results show that the composite board without dielectric covering groove is successfully
separated by covering metal shell at the opening of groove on both sides. The metal shell can prolong the duration of
high pressure of detonation products and improve the dispersion speed of surface element particles,and the constraint
effect of lead shell on explosion energy is better than that of copper shell. The total explosion energy of composite
plate restrained by lead shell is 1. 06 times that of copper shell and 1.5 times that of the composite plate without
shell. In a certain range , the research results can provide a new technical solution for spacecraft interstage separation.
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Table 1 Structural parameters of carbon fiber board

E,/ GPa E,/GPa E,/GPa G,/GPa G,/GPa G,/GPa X,/GPa X,/GPa Y/MPa Y,/MPa S/MPa
52 46 8.9 6.0 4.8 1.86 1.15 216 408 102
F2 BTEMHEESH
Table 2 Material model parameters
material p/(g -+ cm D) E/GPa o,/ MPa 7 c,/()- kg™' K"

lead 11.35 30 70 0.42 132
copper 8.90 115 195 0.32 383
*k3 BSBERMHSH
Table 3 Material parameters of detonating cord
A/GPa B/GPa R, R, o p/(kg-m?) D/(m-s') E/(J-m7) P/ GPa
371 3.2 415 1.5 0.3 6097 3.6 x10° 7.63
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Table 4 Stress values of monitoring points
1*model 2*model 3*model
lpoint  2point  3point  lpoint  2point  3point  lpoint  2point  3point
o,/ MPa 343 411 359 573 827 591 611 915 642
o,/ MPa 257 326 278 410 650 453 425 798 475
7.,/ MPa 67 84 74 98 135 106 117 152 121
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Fig. 5 Pressure time history curve under

different constraint conditions
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Fig. 6 Velocity time history curves under different constraints
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Fig. 10 Test results
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