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[ ABSTRACT]

single dose, a new combustion type multi-spectrum interference agent was designed based on the thermite reaction. The op-

In order to achieve the multi-spectrum shielding interference of visible light, infrared, and laser by a

timal formula was obtained from theoretical calculations and experiments. Interference performance test was carried out in
the smoke box. The results show that smoke screen can basically completely shield visible light, near infrared light (1-3
pm band) , mid infrared light (3-5 wm band) and the laser with a wavelength of 1.06 wm. Extinction coefficient of the far
infrared light (8-14 wm band) can reach 0.967 m>/g , and that of the laser with a wavelength of 10. 60 wm is 0. 655 m>/

g. Therefore, the interfering agent formula designed in this study can basically achieve the purpose of multi-spectrum inter-

ference by one dose, and it is expected to be applied to burning smoke jamming bombs.
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Tab.1 Heat of reaction between Mg and oxidants
in common use ( calculated by 1mol Mg)
kJ/mol

AL A AR S AR
TiO, -933.032 -134.725
Fe,0, ~825.503 ~326.073
Fe; 0, -1 118.383 -321.645
MnO, -520.071 —-341.205
Si0, -910. 857 -145.813
CuO —-155.854 —-445.387
B,0, -1 270.403 -177.764

&2 Al 5% A RALF B B # (A 1mol Al 3t)
Tab.2 Heat of reaction between Al and oxidants

in common use ( calculated by 1mol Al)

kJ/mol

AL A A A

TiO, -933.032 —-137.863

Fe,0, -825.503 -424.3886
Fe,0, -1 118.383 -418.243

MnO, -520.071 —447.584

Si0, -910. 857 —154.494

CuO —155.854 —603. 856

Cr,0, 1129680 ~272.797
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Tab.3 Calculated value of the maximum amount

of carbon-rich compound A

g

AL 5 Mg 5 Al

TiO, 810. 1 761. 88

Fe, 0, 894.8 820. 65

Fe 0, 887.9 880.95

MnO, 910.7 907. 18

Sio, 844.8 811.90

Cu0 896.3 892.40

B,0;, 883.5 842.42
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Tab.4 Market price of metal powders and

oxidants in common use

2 b AR s (L) 500 g 3t) /98
Mg 215
Al 381

TiO, 40
Fe, 0O, 47
Fe,0, 55
MnO, 48

Si0, 14

Cu0 113
Cr,0, 60
B,0, 90
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Fig.1 Test system diagram of smoke screen box
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Tab.5 Transmittance test results of each formula
i)y w(A)/  w(Mg)/ w( EAF) /% E A P
% % MnO, Fe,0, Sio, Fe,0, 8 ~14 um £I4M%E  10.60 wm #%

1" 91.0 3.2 5.8 — — AR
2" 89.0 3.9 7.1 — — KRR
3" 87.0 4.6 8.4 0.32 0.48

4* 85.0 5.3 9.7 0.22 0.36

5* 83.0 6.1 10.9 0.28 0.44

6* 89.0 3.4 7.6 — — K AR
7* 87.0 4.0 9.0 0.22 0.35

8* 85.0 4.7 10.3 0.13 0.26

9" 83.0 5.3 11.7 0.08 0.17

10* 81.0 5.9 13.1 0.12 0.22

11* 84.0 7.1 8.9 0.44 0.56

12* 82.0 8.0 10.0 0.42 0.55

13* 80.0 8.9 11.1 0.36 0.48

14* 78.0 9.8 12.2 0.35 0.48

15* 76.0 10.7 13.3 0. 44 0.56

16* 89.0 3.2 7.8 — — AR
17 87.0 3.8 9.2 0.33 0.47

18" 85.0 4.4 10.6 0.23 0.35

19* 83.0 5.0 12.0 0.14 0.28

20" 81.0 5.6 13.4 0.16 0.33
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Fig.2 Transmittance test results of visible light
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Fig.3 Transmittance test results of mid-to-far infrared band
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Fig.4  Transmittance test of laser
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Tab. 6 Extinction coefficient of mid infrared

light, far infrared light and laser

m’/g

Irigiierid: ¥4 AR HO't

(g-m™) 3~5 pum 8 ~14 pm 10.6 pm
1.0 0.554 0.223 0.121
1.5 1.096 0.459 0.271
2.0 1.919 0.764 0.578
2.5 2.399 1.199 0.923
3.0 2.878 2.192 1.380
S 1.769 0.967 0. 655

m*/g f10.655 m*/g, THMEREIE T8 MLLLBENHHE
4 #ig

BETER IR I N 4 5 e Al G 7 AR e PR A
YRR ) LT T R BE AL 2 A0+ PR A Dy (B
B ERILEY A 83.0% ,Fe,0, 11.7% , Mg
5.3% o WIT RFEFAIR A B BRI A ) R X ]
WG 1 ~3 wm F13 ~5 pum PHEEAYZLAMNE (106 wm
O AT REAS S 3 58 42 JE 5 XF 8 ~ 14 pum P B 4051
6B TR OE R BN 0.967 m’/g, %t 10.60 wm
WOLH P BT R RN 0. 655 m*/g, fER—
Fgr BRI T4 0], JEAS S T — 30 4 2 0504
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