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Numerical Calculation and Experimental Validation of Effect of Polymer Binder on the

Performance for RDX Based Aluminized Explosive
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(Xi'an Modern Chemistry Research Institute, Xi'amy, 710065, China)

Abstract: In order to study the effect of the/copolymer of ethylene and vinyl acetate (EVA) on the performance of
RDX based aluminized explosive. The A<IX-II explosive| and'dluminized PBX explosive were prepared. The binding
energy and the interaction mode between EVA land\components of A-IX-II explosive and the mechanical properties
and sensitivity of A-IX-1I explosive Jand, alaminized PBX explosive were simulated by the molecular dynamics
method. Simulation results show that binding energy between EVA and each component of A-IX-II explosive is
greater than 0 and EVA interacts with each component of A-IX-II explosive mainly in van der Waals force. The
mechanical properties of A-IX-II explosive significantly increase by adding EVA and the elastic modulus of A-IX-1I
explosive increases from 20. 58 GPa to 33. 27 GPa. The static mechanical performance tests for A-IX-II explosive and
PBX were proceeded. The calculated results agree well with the experimental ones.
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Fig.1 The molecule structure of desensitizing agent
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Fig. 2 The equilibrium structure of binder with each component of A-IX-1I explosive
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Table 1

The binding energy between EVA and each component,of A-IX-II explosive

E/Ck])+ moD

L AR EVAVRDX EVIAAL EVA/SA EVA/ 18
E —76808.1 ~105435. 2 —543.2 —402.0
E. vdW —16624129 —104000. 0 —0.42 6.9
Electrostatic +60796. 2 —565.3 —723.6 —564.4
E —376.9 —104685.9 —398.4 —320.6
Egva vdW 25.2 —103574. 8 33.3 27.8
Electrostic —587.0 0 —587.7 —578.2
E —76248.3 —270.9 —67.5 —35.6
Eher vdW —6499.6 23.0 29.4 23.9
Electrostatic —60212.7 —574.1 —135.6 13.4
E —183.0 —479.3 —77.3 —45.8
E. vdW —150.5 —447.3 —63.1 —44.8
Electrostatic 3.5 8.8 —0.2 27.2
E 183.0 479. 3 77.3 45. 8
Elina vdW 150. 5 447.3 63.1 44. 8
Electrostatic —3.5 —8.8 0.2 —27.2
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Fig.3 The equilibrium structure of RDX and two kinds
of aluminized explosives close to the theoretical density
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Table 2 The calculated values of elastic coefficients and

modulus of RDX, A-IX-II and aluminized PBX

5 RDX A-IX- I o)
- P et oYY MEZ5 PBXAEZ
Cu 42.91 36.70 25.6 83. 54 84. 81
C,, 25.31 25.70 21.3 78.10 89. 86
Csy 24.78 21.60 19.0 85. 86 91.53
Cy 2.97 12.00 5.40 -4, 84 13.28
Css 5.04 2.70 4.30 18. 90 10. 27
Ces 8.22 7.70 7.30 7.18 11. 49
C, 16.59 1. 40 8.70 59.55 75.79
C 16.77 1.70 5.70 69. 68 68. 45
C.,, 20. 82 9. 20 6. 40 56.92 67.95

E/GPa 15.09 19. 69 15.71 20.58 33.27
K/GPa 23.79 18.05 22.95 73.06 73.16

G/GPa 5.41 7.47 5.67 7.08 11.68
Y 0. 39 0. 32 0. 39 0.45 0.42
(C,—C)/
13.62 61.76 54.67
GPa
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Fig. 4 The stress—strain curves of A-IX-II and

aluminized PBX explosive
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