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Fig.1 Calculation model of warhead exploding in air

1—air, 2—flowing field of explosion product,3—shell, 4—explosive
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Table 1 Parameters for explosive model

. materials po/g+ cm”? D /ps -+ em”! pey/ 10> GPa A,/10% GPa B,/10* GPa R, R, © E
explosive
THL 1.7 0.7564 0.278 3.712 0.0323 4,15 0.95 0.3 0.07
el materials po/g+ cm”? E/10% GPa /10 GPa v ETAN B
she
30CrMnSiNi2 A 7.83 2.07 0.54 0.03 6.8E - 03 0
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Fig.2 Diffuseness of the explosion production

1.036e-001

9.321e-002

8.285e-00211
7.250e-002 _
6.214e-002 _
5.178e-002 _
4.143e-002 _
3.107e-002 _
2.0719-002:]
1.0369»IJI]ZI
0.000e+000!

t=20 pis t=35 ps
F 3 st

Fig.3 Distribution of pressure field
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Fig.4 Overpressure curve at the distance of 1 m
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Fig.5 Overpressure curves under different conditions
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Table 2 Experimental overpressure values at

different distance to explosion center

distance/m 6 7.5 9 20 30
avergae Values
of No. 1/MPa 0.354 0.197 0.138 0.038 0.021
avergae values
of No. 2/ MPa 0.337 0.182 0.132 0.037 0.018

avergae values

of experiment/MPa 0.3455 0.1895 0.1350 0.0375 0.0195

imulation val
simufation values 0.326  0.179 0.128 0.035 0.018

/MPa
relative error/% 5.6 5.5 5.2 6.7 7.7
4 & i

R ALE 533 , 8 57 24 16 FL b 0 3l (9 90 4 2 1R
P K SCIE TR A, 52 BT 00 AR T A 2 AR e i
P BE AL, A5 A AL 25 5 5 18 K 2 56 A
ERFEAMAT, H A5l 45 R 2 0] 9 41 %) iR 25/ F
10% o 5t BT K38 e 3 S 90 038 A e o 1) AR {EL RS AU 7 36 2
TEA A, T T 90 ) B8 A 8 R F

5% 30K :

[1] Hirt C W,Amsden A A, Cook J L. An arbitrary Lagrangian Eulerian
computing method for all flow speeds. [J]. J Computational Physics,
1974,14(3).

[2] Belytschko T,Kennedy J] M. Computer models for subassembly simula-
tion [ J]. Nuclear Engineering Design,1978 ,49(3).

[3] Hughes T J,Liu W K, Zinnerman T K. Lagrangian-Eulerian finite ele-
ment method for incompressible viscous flows[ J]. Comput Meths Appl
Mech Engrg ,1981,29(2).

(4] skl BEWITT, EA%. (LEAMK Y H-BRBIR RG]
TR 1224, 1997 (2) .

ZHANG Xiong,LU Ming-wan, WANG Jian-jun. Research progress in
arbitrary Lagrangian Eulerian method [ J]. Journal of Computational
Mechanics , 1997 (2).

[5] B85 A, TR, 5. T ALE J7 35 58 BU U R 100 B A iy =
HEACEARLT]. Jbat BT K224 ,2004,20(2) .

CAO De-qing, YUN Shou-rong, DING Gang-yi, et al. 3-D numerical
simulation of jet penetrate target using ALE method [J]. Journal of
Beijing Institute of Technology,2004,20(2).

[6] Livermore Software Technology Corporation. LS-DYNA Keyword User’s
Manual (970v) [ CP]. Livermore, 2003.

(7] FEo0, £ & g [ M. dbst: BT ol ik, 2000.
SUI Shu-yuan, WANG Shu-shan. Terminal Effects [ M ]. Beijing:

National Defense Industry Press, 2000.

(T4 122 )



122

s

[ 14 %

o>
[Ny

The Technology of the Strong Light Blindness Ammunition

BA Shu-hong'?, JIAO Qing-jie', DU Zhi-ming'
(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China;
2. School of Environmental and Chemical Engineering, Shenyang Ligong University, Shenyang 110168, China)

Abstract: The radiation mechanism, formulation composition, properties test and the disturbance on night vision equipment with
strong flash blindness ammunition are studied. The results show that the trinary formulation containing KCIO, , Al and epoxy resin
(mass ratio is 50: 50: 3) has higher radiation and lower sensitivities. The ammunition security is greatly improved when 1% mi-
cro-powder graphite is added into the trinary formulation. When 80 g charge amount of trinary formulation( the mass ratio of KC1O, ,
Al and epoxy resin is 50: 50: 3) is loaded into the simulation bomb, the luminesced intensity at visible region is more than 5.0 x
107 cd and the radiation intensity at near-infrared band exceeds 2.1 x 10° W + sr~'. Moreover,40 g charge amount of the trinary for-
mulation has obvious disturbance on night vision equipment at 37 m.

Key words: military chemistry and pyrotechnics; strong light blindness ammunition; radiation intensity; micro-powder graphite;

sensitivity ; pattern bomb
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Numerical Simulation of Blasting Warheads Exploding Based on ALE Method

LI Wei-ping' , WANG Shao-long®, WANG De-wu’, HAN Xiu-feng’
(1. The Second Artillery Engineering College, Xi'an 710025, China;
2. The Second Artillery Arming Institute, Beijing 100085, China)

Abstract; Using the Arbitrary Lagrangian-Eulerian (ALE) algorithm, the numerical simulation of the blasting warheads exploding
in the air is realized. During the modeling process, the explosive was plotted with ALE elements, the shell with Lagrange elements
and the air with Euler elements, the ALE meshes of the initial void were created in which the explosive products could flow, the
meshes of explosive and the initial void were joined with common nodes, and the fluid-structure interaction was defined between the
meshes of the explosive, shell and air. The diffusion of explosive products and the pressure distribution were obtained. The over-
pressure values at different distance to the explosion center were presented. The results show that the relative errors between the sim-
ulation results of overpressure and the experimental results at different distance to explosion center is less than 10% .

Key words: explosion mechanics; blasting warhead; explosion effect; numerical simulation; ALE algorithm
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Synthesis and Characterization of 3 ,6-Dihydrazine-1,2 4 5-tetrazine

and its Energetic Salts

PAN Jie, HE Jin-xuan, TAO Yong-jie
( The 42nd Institute of the Fourth Academy of CASC, Xiangfan 441003, China)

Abstract: 3,6-Dihydrazine-1,2,4 ,5-tetrazine and its energetic salts were synthesized from the easily available starting materials like
triaminoguanidine and 2, 4-penatanedione. The synthesis route in literature was magnified properly. Moreover, the synthesized
compoundswere characterized by specira analysis(IR, NMR, EA and MS) and the explosive properties (impact and friction sensi-
tivity) and thermal properties (TGA/DTG) were studied.

Key words: organic chemistry; 3,6-dihydrazine-1,2,4 5-tetrazine; synthesis; tetrazine; high-nitrogen energetic material



