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Preparation and Characterization of Visible Camouflage Films
With Low Infrared Emissivity
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Abstract The TiO,/TiN films were grown by multi-arc plasma deposition on Al substrates. Through controlling

the roughness of the substrate material, the prepared films possessed non-specular reflection effect in visible band.

The films were analyzed and characterized by scanning electron microscopy, infrared radiation measurement instrument

and the UV-visible spectrum. The results show that visible camouflage films with low infrared emission and good bind-

ing force can be grown by multi-arc plasma deposition on Al substrate. The results show also that the infrared emission

tends to be stabilized at a value of about 0.2, as the thickness of the oxide-layer increased.
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5 D5 98 A LR ARA IR R S L1 AP B B TR, I S F
5 Z2 SR 4 D S L TR, ST FH A A R LA 100 mm
i FE S 99. 99% ) Ti . Ar (99. 99%) . O,
(99.997% ) \N,(99.997% ) >k L b S A4, il 1 DO7 -
TB/ZM BT g E R AU i i

Al ZJEASE ] 8 emx12 em, F8 PR AT %) 3R AT
T8 b A BV B o T S 4, A R T R IR Ak
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Tab.1 Preparation technology and characteristics of colors of samples

pa IR e B ER IR e W HUR
B RS/ /Q -0 VIES BRI )/ /Q -0 VIES
1* 0 T # 0.2 0.1 26* 125 REHEA 0.2 0.13
2* 5 I 1.1 0.11 27% 130 w4, 0.2 0.14
3# 10 oyl 0.3 0.22 28* 135 ey Rul 0.9 0.13
4* 15 A, 0.4 0.25 29* 140 e gl 1.0 0.19
st 20 PR, 0.7 0.23 30* 145 SHEME 0.2 0.21
6* 25 HERH 3.0 0.22 31* 150 EEM 0.5 0.16
7* 30 W, 1.0 0.24 32% 155 gyl 2.0 0.15
8" 35 REE 1.2 0.42 33* 160 S EAN ) 0.2 0.17
9* 40 E ! 0.4 0.35 34* 165 ESANEN 0.4 0.17
10# 45 Wik, 1.2 0.14 35% 170 E Lt 0.5 0.17
1* 50 WO 0.8 0.32 36* 175 E AN 0.5 0.19
12% 55 Wi 0.8 0.14 37* 180 SHEA 0.4 0.20
13* 60 Wit 2.0 0.32 3g* 185 WA 0.3 0.15
14% 65 i A 0.8 0.14 39* 190 R EN 0.4 0.18
15% 70 TR 3.0 0.35 40* 195 T 5 £, 2.0 0.18
16* 75 HRE 0.4 0.36 41* 200 Wk, 0.2 0.23
17* 80 BRI 2.8 0.17 42* 205 e, 1.6 0.20
18* 85 [BP NN 2.1 0.13 43* 210 (o, 0.3 0.17
19* 90 HiE 0.3 0.49 44* 215 i 0.2 0.17
20* 95 H 0.7 0.22 45* 220 Eogul 0.7 0.20
21% 100 HHO 0.3 0.4 46* 225 WA 0.3 0.29
22" 105 HHM 0.9 0.46 47* 230 fif (o, 1.0 0.16
23* 110 HE A 2.5 0.36 48* 235 Eul 0.3 0.20
24* 115 kA 0.9 0.33 49* 240 [ gt 0.3 0.26
25* 120 el 0.9 0.37
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Fig. 1 Scratching test results of samples
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Fig.2 Diversification of emissivity by sputtering time and resistance of oxide thin film

2.3 AT ELI S IiE
MK 3 (a) AT H H7E 400-500 nm,4* 5*FE st
FUHTRIE 4% 5% |, Pd WG T2 % B i L4

100
80
. L
§ 60 b the sputter time
3 I of TiO, layer
T 40} 1-0's
i 2-5s
20 N 3-10s
4-15s
0 5-20s
1000 1500 2000
wavelength/nm
(a) 1"-5*
80 - -
26 28the sputter time of TiO, layer
26-125s
60 N 27-130 s
% 28-135s
© O 3029-140s
% 20 | N / 30-145s
= | \
T Ay /
= 20t el
0
300 600 900 1200 1500

wavelength/nm

(¢) 26%-30°

BRI, LT AP X3k S 4 #2385 50% -90% , I H kil
WA AR R, G 3R 20 A8, 1 B T AR 32 X S A
TRARE &S5

the sputter time of Tio, layer
60
®
z 40
8
=
c
20
0 \ \ \ .
400 600 800 1000 1200
wavelength/nm
(b) 16%-20"
80
38
39
60
?i
g 40 "N, Nthe sputter tim
g 1§l lof TiO, layer
o ih 2
T
20
" 40-195s
500 1000 1500 2000
wavelength/nm
(d) 36*-40"

B3 ANEEAYZER Ti0,/TiN/AL R 2240 — 0] 03T 2L 461 &
Fig.3  UV-visible-near infrared diffuse reflection spectra of TiO,/TiN/PI films

with different oxide thin film thickness
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Fig.4 Scanning electron microscope photographs of substrate and typical films
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