W40 % 3 wmOE 5 W & Vol. 40, No. 3
2020 4 3 J EXPLOSION AND SHOCK WAVES Mar., 2020

DOI: 10.11883/bzycj-2019-0011

CL-20/HMX G dEEEI

Ao E OB ERR, DAE K B
(sf 2 08 ) DR 9 5 B o Lo R BITE 7o, DUJIT 268 621000)

THE: R0 3 1% 07 BB T CL-20/HMX S & 1 28 vhils FE 45 Ak 22 ROV AT N, 3145 T 9% B LA KOk
TR Y B S A A L R I DT AL L R R R Ty L R R AR, LA R FR R R AR E ) A A . BEAUAE SR R,
LAY ) IR 43 R AR S CL-20 T N—NO, W 3, F 2522 " P2 N,. CO, Fl H,0. CL-20 Fl HMX [ 53 fiff- 2 2 il 25 ot
o I 8 A 38 I B0, I LB BB, (R & v il AR CL-20 437 B B2 R 1 K T HMIX,

XHEIR): CL-20/HMX 2k 5 s et s i is 9 DT 4L 162 IR L

FESES: 0389 EfRFERARE: 13035 XEAFRER: A

Simulations of shock initiation of CL-20/HMX co-crystal
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Abstract: The shock compression and chemical reaction behaviors of CL-20/HMX energetic co-crystal explosives were
simulated by nonequilibrium molecular dynamics. The spatio-temporal distributions of density, particle velocity, shock
hugoniots, shock initiation pressure, and detonation pressure were obtained. The distribution of main intermediate products and
the stable products were also investigated. The simulation results show that the initial reaction pathway is N—NO, cleavage to
form NO, from CL-20 in co-crystal, with N,, CO, and H,O as the main products. The decomposition rate of CL-20 and HMX
increases with the increase of shock wave velocity gradually, but the attenuation rate of CL-20 is higher than that of HMX
under each shock condition.
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Fig. 1 CL-20/HMX structure model and schematic diagram of

the shock wave propagation induced by momentum mirror
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Fig. 2 x-t diagrams of particle velocity and density induced by shock wave propagation
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Table 1 Comparison of induction time and decay rate of CL-20 and HMX in co-crystal under different shock conditions

u, /(km- 571) Terao/PS Tivx/PS T4, cL20 Va4, HMx T, cL20/Ta nmx
1.5 0.800 0 2.1000 0.004 0 0.001 1 3.6364
2.0 0.254 0 0.8000 0.0160 0.002 3 6.956 5
2.5 0.100 0 0.400 0 0.062 0 0.0310 2.000 0
3.0 0.0520 0.3000 0.1600 0.1140 1.403 5
35 0.049 0 0.160 0 0.2340 0.2050 1.1415
4.0 0.001 0 0.1500 0.2890 0.278 0 1.0396
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