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Abstract: Aqueous foam is widely used as a kind of stealth way in the scene of optoelectronic countermeasure.
The existing optoelectronic jamming stealth technology has such problems as short acting time, single band and
environmental pollution, which makes it difficult to effectively counter dual-mode and multi-mode precision
guidance weapons. Aiming at the above problems, the aqueous foam formulation was studied. The extinction
performance experiments of aqueous foam against visible light, infrared (3—5 pm, 8—14 pum), laser (1.06 um, 10.6
pum), millimeter wave (3 mm, 8 mm) and centimeter wave (2 cm, 3 cm)were implemented. The shielding and
interference effects of aqueous foam aiming at thermal imagery of 8—14 um band were measured. The extinction
mechanism of aqueous foam was discussed. The study shows that the curtain barrier formed by aqueous foam
cloud or compositing with artificial fog is expected to acquire a new type of smokescreen weapon with the
advantages such as full-wave band and environment friendly.
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Fig.4 Foams cloud
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Fig.5 Aqueous foam for measurement and foam cylinder for sampling
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Tab.1 Transmittance of different thickness of foams

Thickness of foams Thickness / cm
camouflage effect 12 13 14 15 20
Ts 527%  3.51% 2.56% 1.83% 0
Ui 535% 321% 193% 059% 0
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Fig.7 Schematic of OPAG33 testing
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Fig.8 Scene of infrared extinction test of foams cloud
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Fig.10 Foam infrared extinction coefficient vs wavelength diagram
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Fig.11 Masking effect with SAT-HY 6800 focal plane thermal image
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Tab.2 Infrared extinction coefficient of foam on un-cooling focal plane thermal image with SAT-HY 6800

Tyo/K T.o/K Ty/K T./K Cplgm™ I/m M./m?-g!
Background 295.29 317.22 — — — — —
Sample 1 295.29 317.22 294.82 291.01 11.94 0.35 0.451
Sample 2 295.29 317.22 295.03 290.81 10.83 0.41 0.402
Sample 3 295.29 317.22 301.56 304.47 12.03 0.38 0.449
Sample 4 295.29 317.22 302.61 306.53 11.78 0.35 0.422
Sample 5 295.29 317.22 302.29 296.92 11.05 0.31 0.430
Avg.=0.431
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Fig.12 Extinction performance test system for laser(1.06, 10.6 um)
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Fig.13 Attenuation curves of different thickness foam with different

bubble size distributions of 4—7 mm to 1.06 um laser
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Tab.3 Average transmittance oflaser with different thi-

ckness of foambubblesize distribution of4—7 mm

Thickness/cm 1 2 5 7 10
1.06 pm 0, 0, 0 0, 0
. 57.25% 47.03% 26.23% 12.00% 6.02%
transmittance

10.6 um transmittance 61.97% 52.98% 41.63% 23.04% 7.63%

R4 EEH 10 com A FEE S HREKR 1.06 pm,
10.6 pm RRTFHE L E
Tab.4 Average transmittance of laser with thickness

of 10 cm different foam bubble size distributions

(1.06 pm,10.6 pm)
Foam bubble size 1.3-2.5cm 4-7 mm 0.8—2 mm
1.06 pm transmittance 17.86% 6.02% 0
10.6 um transmittance 48.98% 7.63% 0
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Fig.15 Testing system for attenuation characteristics of foam to mm

wave

ZE S0, WK oK A R AP R R . [
AT 8 mm A R ACR LT 3 mm . R
20 cm JE LR 2= AR RERT, 3 mm % 50804 DB A
R FE i R A3 5 Fron; 8 mm P A9 WBUR A 16
Pl (R PEURT DL, e (BT 3% 20 dB LA L)

S R B, IR 25 W A AR /N 3 A X 2 K
IR . AR R 2~ 3.5 em 1Y 80 cm JEE
KXt 8 mm P AR W 17 Br7R; 420 0.8 ~
2 cm %) 80 cm JEE IR = X 8 mm i FE DAL an & 18
FIi7s o

%5 20 om ERE% ST 3 mm LIt R
Tab.5 Test results of 3 mm millimeter-wave with

thickness of 20 cm foams

Category Min Max Avg
Attenuation decibels / dB 16.08 13.82 14.93
Transmittance 2.47% 4.15% 3.21%
5.

8 mm wave attenuation value/dB

0 10 20 30 40 50
t/s

& 16 20 em SR =X 8 mm 7 FEIRACR

Fig.16 Attenuation effect with thickness of 20 cm to 8 mm wave
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Fig.17 Attenuation effect with thickness of 80 ¢cm to 8 mm wave(foam

bubble size distribution of 2-3.5 cm)
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Fig.18 Attenuation effect with thickness of 80 ¢cm to 8 mm wave(foam
bubble size distribution of 0.8-2 cm)
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Tab.6 Test results of 2, 3 cm centimeter-wave with

different thickness foams

Thickness /cm 2 cm/dB Resultof 2 cm 3 cm /dB (l){fe3suclrtn
20 2.3 16.8% 8.5 42.5%
60 12.5 81.2% 17.4 92.3%
80 29.9 100% 18.1 90.5%
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