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Preparation and characterization of water-based infrared

camouflage coatings
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Abstract: In order to investigate the use of water-based infrared camouflage coatings on tarpaulin,
coatings with different infrared emissivities (0.589, 0.761 and 0.953) and different colors (khaki, emerald
and dark green) were developed from fillers and auxiliaries; UV —Vis —NIR spectrophotometer, infrared
thermal imager, SEM, and TG—-DTG were used to characterize the performances of infrared camouflage
coatings such as visible light-near infrared stealth, infrared stealth, surface topography, heat stability etc.
The research results show that the visible light-near infrared reflectance spectra of infrared camouflage
tarpaulin are similar with the background, the partition effectiveness of infrared map is good, and the
usage requirements are met by the performances of the surface topography, heat stability and flexibility.
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Tab.1 Formula of low infrared emissivity coating

Yellow

. Aluminum . . Infrared
Resin iron oxide Toner L.
paste emissivity
paste
70% 8% 22% Appropriate amount 0.649
70% 9% 21% Appropriate amount 0.637
70% 10% 20% Appropriate amount 0.616
70% 11% 19% Appropriate amount 0.589
70% 12% 18% Appropriate amount 0.504
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Tab.2 Formula of middle infrared emissivity coating

. Aluminum  Chorme Infrared
Resin Toner .

paste green paste €miss1vity
70% 2% 28% Appropriate amount 0.797
70% 3% 27% Appropriate amount 0.761
70% 4% 26% Appropriate amount 0.748
70% 5% 25% Appropriate amount 0.717
70% 6% 24% Appropriate amount 0.636
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Tab.3 Formula of high infrared emissivity coating

. Aluminum Carbon Infrared
Resin Toner

paste black paste emissivity

70% 0% 30% Appropriate amount 0.953
70% 0% 29% Appropriate amount 0.953
70% 0% 28% Appropriate amount 0.951
70% 0% 27% Appropriate amount 0.948
70% 0% 26% Appropriate amount 0.946

T 0300 S B A

TESCHY, m LA R IR B R SRR
0.953, ik B E I 29%,
2.1.2 BhR R Z ey AT

KPR BRI G | SR L AL R S s
T FLAR, FLART RE R B AR AR R R
sk I AFER, Xt S EUK AR it R 2
FEAR R EHLIR, T LATE KM Rk A 2 R v A AR
2 i B I I

TH L FE AR —FhBIF, B AR AN 2
BRI AR EENER . A LR a IR
MR RN ST ARSI Gt N i e Y A N
5 o B AT 55 AN SR T T 34 RE AT i Y K 1) 77 A
B TRRHE IR R 2 ok ek & 5, SO
T LT 0L R SR A e ) K P R T T R R T
WA, AT AER R RIS W) A 9 v R
A

M 4 BT LUE T A58 i B A & 0.02% ~
0.03% , LA JH A VR FH I S, IR e B R4, 2 =/
T oy B A 2 R A, T S AR E T2
MRT G 2 i PR I 4, IR A 2 i I 4
LA,



% 84

JR 5P A KM L ST 1R R R A ) & R R AR

DN
o
=
—

K4 HAFAEXE

Tab.4 Test for the content of defoamer

Defoaming effect and coating state

Mass
fraction Middle
Low emissivity ... High emissivity
(0.589) emissivity (0.953)
’ (0.761) .
Mass of Mass of Mass of
0.0% bubbles, bubbles, bubbles,
mass of cellulars mass of cellulars mass of cellulars
More bubbles, More bubbles, More bubbles,
0.01%
less cellulars less cellulars less cellulars
0.02% Less bubbles, Less bubbles, Less bubbles,
e none cellulars none cellulars none cellulars
. Less bubbles, Less bubbles, Less bubbles,
0.03%
none cellulars none cellulars none cellulars
Defoaming Defoaming Defoaming
0.04% phenomenon, phenomenon, phenomenon,
slight shrinkage slight shrinkage slight shrinkage
Defoaming Defoaming Defoaming
0.05% phenomenon, phenomenon, phenomenon,

serious shrinkage serious shrinkage serious shrinkage
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Tab.5 Gormula of infrared stealth coating

Low Middle . Lo
. o oo High emissivity
Materials emiss1vity emissivity (0.953)
(0.589) (0.761) 0
Acylic resin 70% 70% 70%
Aluminwm paste 11% 3% 0%
Color paste 19% 27% 29%
A i A i Al i
Toner ppropriate ppropriate ppropriate
amout amout amout
Defoamer 0.03% 0.03% 0.03%
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Fig.2 Reflectance curve of coatings
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Fig.3 Thermal images of low infrared emissivity sample
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Tab.6 Radiation temperature of low infrared

emissivity sample

Sample 8% 10% 12%

Average radiation

35.26 34.38 33.43
temperature/ C ?
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Fig.4 Thermal images of middle infrared emissivity sample
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Tab.7 Radiation temperature of middle infrared

emissivity sample

Sample 2% 4% 6%

Average radiation

38.72 37.11 36.19
temperature/ C
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Tab.8 Radiation temperature of high infrared

emissivity sample
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Average radiation

45.36
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Fig.6 Thermal image and radiation temperature graph of sample
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Tab.9 Radiation temperature of different infrared

emissivity
Low Middle High
Sample
emiss1vity €miss1vity emiss1vity
A .
verage radiation 33 99 35 90 44.63

temperature/ ‘C
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Fig.7 SEM images of infrared camouflage

M 7 (@) F1 7(b) n] LA Y, AR 2R R 2 R
o ORI I5] BB B0 1Y R Z A RUR R
4f, €03 5 BLURB IR il B0, A R TR JZ RS e P
A, HLAR M M B A R 2 MY a2 )5

M7 () F 7(d) U JE MR O B 0] LA
TR 2 MR AR R Y IR Z IR A ZE AN X
BN TR IZ MR E T
2.2.4 RAEZMESH

Sy e ) Ak B A A IR E M, IR A B
T A AR & B R ZE A TR )2 TG M DTG #hiZ &, an
Kl 8 FIiR .,

2303

100%} ) @
l J ag9°c 1> E
, 80%f TG 420°C &
3 =
7 B0%r DTG |1 &
& o
2 40% &
a.\°
20%F, {0 3

% 100 200 300 400 500 600 700

Temperature/°C

100%} ®)
{2 é
L, 80% TG 3g00c "
G -
= 60%F ], &
) . 5
S 400} 400°C &
$
20%} Jo &

DTG

00 100 200 300 400 500
Temperature/°C

8 £L4h ik %% DTG M1 TG il £k
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Tab.10 Results of other performance test of the

coating
Results
Mechanical
e Mo
Yellow Bright Blackish
green  green

Impact resistance

>50 >50 >50 GB/T 1732-93

/kg-cm
Adhesion 1 1 1 GB 1720-79
Flexibility/mm 1 1 1 GB/T 1731-93

Surface dry croom

<1 <1 <1 GB/T 1728-79(89)
temperature/h
Hard d
AE LY SO0 g g <3 GB/T 1728-79(89)
temperature/h
3 HRiE

(1) W T & 4128 0.589 ,0.761 F1 0.953, i 4,
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