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Table 1 Comparison of performance parameters

for different binary formulations

formulation performance parameter

oxidant combustible " SV'M" » M -1 Meana

/K /m’ « kg /mol - kg /%

Mg 3295 4.9 24.9 41

KClO, Al 3862 4.5 17.9 43

Mg, Al; 3577 4.5 17.6 44

Mg 3193 4.9 30.3 60

NaNO, Al 3764 4.8 20.8 59

Mg, Al; 3351 4.1 20.5 59

Mg 3228 3.7 20.1 41

Ba(NO;), Al 3800 2.8 12.7 39

Mg, Al; 3424 3.3 13.3 41

Mg 3190 4.6 27.5 55

KNO, Al 3757 4.2 18.7 54

Mg, Al; 3308 4.1 18.7 54

Note: M is total molar concentration of the reaction system; M_ . is the
weight fraction of condensed-phase production; T, is the system
maximum temperature at certain formulation ratio; V__ is the system

maximum volume at certain formulation ratio.
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Table 2 Radiation intensity for different proportional

formulations of containing the same compositions

oxidant/comb};stib]e Ied 1. Jed Tynn/K
('mass ratio) &
20: 80 1‘901 1X01607 9.8 x10° 3431
30: 70 g:iiigz 5.9x10 3825
40: 60 §§ : ig: 8.25 x 107 3861
50: 50 1%'0931110078 9.6 x10 3719
60: 40 iiiigz 6.25 x 107 2338
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Table 3 Radiation intensity test

results for trinary formulations

visible region far-infrared band

Al/KC10,/adhesive
1/cd t/ms I/W « sr™! t/ms
3% 5.65x107  19.02 2.17 x10°  18.33
shellac
5% 5.24x107  18.75 1.80 x10°  18.03
3% 5.48 x107  18.33 2.05 x10°  18.01
boiling oil
5% 5.19x107  18.00 1.83 x10°  17.80
- 3% 6.05x107  18.85 2.19 x10°  17.82
1tch
P 5% 6.01x107 18.22 2.28 x10°  18.23
) 3% 6.49x107  20.45 2.42x10°  18.33
phenolic resin
5% 6.24x107  19.33 2.31x10°  18.21
) 3% 6.35x107  20.45 2.37 x10°  18.33
€poxy resin
5% 6.17x107 19.25 2.13x10° 18.02
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Table 4 Sensitivity of different types of Al/KClO,/adhesive

electrostatic

adhesive impact friction . flame
/Al/KCIO, sensitivity  sensitivity R sensitivity
sensitivity
. 3% 60% 24% 12% 8%
epoxy resin

5% 76% 28% 8% 4%

phenolic 3% 64% 20% 20% 12%
resin 5% 88% 28 % 12% 4%
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Fig. 1 Test results of impact sensitivity
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Table 5 Radiation intensity of each wave band

for strong light radiation bomb

far-infrared band
/W« sr™! t/ms
2.3x10° 3.5

near-infrared band
/W« sr™! t/ms
2.1x10° 5.8

visible region
1I/cd t/ms
5.3 %107 3.5
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Fig.2 Charge structure of strong light radiation bomb Fig.3 Suspended strong light radiation bomb
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before igniting
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Fig.7 Screen of night vision equipment

at t =0.08 s
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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



