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Design of infrared point source interference device with high frame

frequency and wide temperature range

Li Yanwei, Gao Qingjing, Wei Haodong, Li Jiangtao
(Harbin New Optoelectronics Technology CO. LTD., Harbin 150028, China)

Abstract: Aiming at the infrared imaging guidance system with good maneuverability and strong penetration
ability, a new type of infrared interference method was proposed by using the characteristics of ultra-thin metal
sheets that can quickly heat up and naturally cool down. A mathematical model of the heating and natural cooling
process of the metal sheet was established, and the structure and material of the metal sheet were determined; the
infrared interference device with a simple structure and a good sealing environment was designed. The test results
indicate that the nickel sheets is the best material. The heating time is 50 ms (500-1 000 °C), and the natural
cooling time is 75 ms (1 000-500 °C), which meet the frame rate requirement (10 Hz). And the regular periodic
change of temperature is realized. The analysis and test results confirm that the device can simulate the rapid
changes of infrared radiation characteristics, and could provide a new idea for interference in the terminal
guidance phase.
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Fig.1 New infrared interference system for terminal guidance
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Fig.4 Infrared point source interference device
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Fig.5 Transmittance of sapphire window
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Tab.1 Performance of high temperature resistant material

Density/ Elastic modulus/

Thermal conductivity/ Specific heat capacity/ Melting point/ Boiling point/

Number  Materail ke'm? GPa Poisson ratio Wem K kg VK oC oC
1 C 2260 33 140 710 3550 4027
2 Ti 4507 110 0.32 22 520 1668 3287
3 Fe 7847 211 0.29 80 449 1538 2 861
4 Co 8900 209 0.31 100 421 1 495 2927
5 Ni 8908 200 0.31 91 445 1455 2913
6 Cu 8920 130 0.34 400 384.4 1084.62 2927
7 Mo 10 280 329 0.31 139 251 2623 4639
8 Ta 16 650 186 0.34 57 140 3017 5458
9 w 19250 411 0.28 170 132 3422 5555
10 Pt 21 090 168 0.38 72 133 17 68.3 3825
11 Au 19 300 220 0.44 320 129.1 1064.18 2856
12 06Cr9Nil0 7930 1930 0.27 21.5 (500 C) 500 1398

%2 =01, Wi BN 1 mm I 55 4 8 B E 6 s o
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BB NG NAESE, Hoa b B s i vl J5E B8 25 o
TR s ML RN | A B, KA & A RN
6.0 pm, ANEEI YR LR 6.13 pm, 87 19 JEEE
1.85 pum; B H BT T2 MR UL, AR A AT AR 3 pum,
B FER AT LA 2 pm

Z S PR RE R AR M, YEMfHa =3 um, b =1 mm
AN A RV R 4 B, 25 B 1B 1 R 5
M), 24 S BE R 1000 °C 500 °C B, 43 )8 F 152
PRIREE A 1176 °C 1 588 °C, 2HH1 i Ky 1 A B, M4
IARET [E] 7 0.029 s, AT LA & 10 Hz Wiihi 2K, 45

HHa=2pum, b=1 mm [}k F R 4R R
B, % B H F o A 2 M, 24 SR R 1000 °C
500 °C I, 4 @ Y SE BRI 1176 °C Fl 588 °C,
MY 1A B, SR Oy 0.013 s, AT LA
& 10 Hz WA 25K .

W a=2pm, b=1 mmA 48 H 75848 F
I, 25 R 1132 a0 52 MR, 24 SEINR EE 1000 °C
500 °C I}, 48 A Y SEPRIRE R 1176 °C 1 588 °C,
MY 1A B, WSROI AT R 0.117 s5 X HLR
2 AW, SR ] Ry 0.029 s, tb s AT LA
10 Hz WU 2E5K
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Tab.2 Thickness parameter
Number Material C/Jkg" K"  p/kgm>  py/Qm t/s  AT/K  b/mm a/pm
=1 A =2 A =3 A I=5A
1 w 132 19 250 5.00E-08 0.1 500 1 1.983799 3.967598 5.951397 9.918 995
2 Mo 251 10 280 5.00E-08 0.1 500 1 1.968 641  3.937283 5905924 9.843 206
3 Ta 140 16 650 1.30E-07 0.1 500 1 3339762 6.679524 10.01929  16.698 81
4 Cu 384.4 8920 1.70E-08 0.1 500 1 0.995784  1.001569 2987353 4.978922
5 Au 129.1 19 300 2.20E-08 0.1 500 1 1.328 876  2.657753  3.986 629  6.644 382
6 Ti 520 4500 4.20E-07 0.1 500 1 5.991447 11.98289 17.97434  29.957 23
7 06Cr19Nil0 500 7930 7.30E-07 0.1 500 1 6.132 129  12.13626  18.20439  30.340 65
8 Ni 445 8908 6.80E-08 0.1 500 1 1.852249  3.704498 5.556 747  9.261 244
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Fig.6 Continuous conductive structure
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Tab.3 Summary of test results

Material Thic‘;ge“/ (500-?(1)?)60 cy (1 oooT-lgz)% )/ P"\‘;"r/
ms ms

06CrIONil0 3 50 78 188

Ti 2 50 50 33.9

Ni 2 50 75 16.4

Temperature/ °C

Temperature/ °C

1000
900
800
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1 000
900
800
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500

[ 8 Blga
Fig.8 Result of test
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Fig.9 Test results of 3 um stainless steel sheet
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Fig.10 Test results of 2 pm stainless titanium sheet
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Fig.11 Test results of 2 um stainless nickel sheet
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Fig.12 Measured temperature curve
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