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Abstract Based on the chalcogenide glass IRG206 ( As,,Sey, ) substrates, we prepare the 8-12 pm anti-reflection
protective films. This kind of film contains two parts: dielectric film and diamond-like carbon (DLC) protective
film. It can be applied in the window lens of the non-thermalized infrared detection system. Moreover, the fracture
mechanism of dielectric films is studied, and the deposition temperature of dielectric films is optimized to improve
the adhesion of dielectric films. In addition, the effect of pressure on the microstructures and stress of DLC films is
studied. By splitting the DLC film into the low-stress adhesive layer and the high-stress friction-resistant layer, the
film stress is reduced, but the friction resistance as well as firmness of films are improved. The test results reveal
that the average reflectivity of anti-reflection films at 812 pum is 3% . Furthermore, the anti-reflection films pass
through the salt spray test, high and low temperature test, and severe abrasion test specified by GJB2485-1995, and
possess good environmental adaptability.
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Fig. 1 Theoretical reflectivity after optimization. (a) Anti-reflection protective film; (b) anti-reflection film

2131002-2



% i

3 WM A S A

3.1 NREEMS &

TE Z7S-1100 RUBE ML 158 6 A e, 7 9% i
W Z HE L SRy T RR AR B KRS KR O
TORR AV RN A2 5, Je X B8 Jr A T HE 4 Ab 3L , WT 4
FX A e H D R AR U AT A B . BTN - 2 -
PO - PP . B A G 1) i 3 s &
920 B B b EA TR N, L T R R O 140 °C L TR
R TR B iR, W& TG, A4
3M BT REHL IS BB 4 L A& 2 B

& 2 140 °CF A e AL
Fig. 2 Sample with film falling off at 140 °C
A Townsend 2557 B $2 19 28 2, AT 355
50 BB A AN ST o, R

KHias=21.3X10 " K ' HIIKAEIK REGE, .
a, Mo, RS @ 2RI A TOAE i L 32 ik 2R 4L
FNAMS LG AT 25 (AR E N 20 C) . £ —)Z
HRLH IS BN E, =102 GPa.a, =5. 75 X
10 ° K o, =0.32, &840 S o, B AT

MRS RN 3 R
0.4

0.3+

o,/GPa

0.1¢p

40 60 80 100 120 140
AT/C

&3 B AR AN ) IR 22 1 AR Ak
Fig. 3 Relationship between thermal stress of germanium

material and temperature difference

MIEL 3 0T LU H . B Il BE A T 5 o 30 g 2]
S0 PR T o A A S A B A h 25 .l o
AP AL 5 3tk 2 A g phe J3E JBE I 8T, 5 IR 20 °C L K
PEAT IS e 2 I B AR 2 90 °C Ze A ik, i 75
AR 22 3ML B R B oA BB I B & . [l I
T T kR A AR 90 ) 2R R 5 R Ui/ DR X 2 1 U

E.(as—a;) ST T REMML, BESHInER 1 iR,
o, =——AT, 2)
1—uv,;
1 NS TFESH
Table 1 Ion source parameters of dielectric film
Plate Acceleration Anode Neutralizing Cathodic Ton beam
Parameter
voltage /V voltage /V voltage /V current /A current /A current /mA
Value 350 235 13.5 27 50
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Table 2 Raman spectral fitting data of DLC film under different pressures

Pressure /Pa  Central wavelength of D peak /cm ™ I, Central wavelength of G peak /cm ™ I I,/1g
5 1338 231286 1529 515154 0. 44
10 1329 265851 1531 529437 0.50
15 1325 279301 1534 534952 0.67
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Fig. 6 DLC films prepared at different pressures. (a) Micrograph of DLC film prepared at 10 Pa;

(b) sample with DLC film falling off at 5 Pa
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Fig. 7 Surface diagram tested by Zygo interferometer. (a) Uncoated chalcogenide glass substrate; (b) DLC film prepared

at pressure of 15 Pa; (c¢) DLC film prepared at pressure of 5 Pa
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