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Field calibration technologies for extra—large radiation area
blackbody in vacuum cryogenic environment

Zhang Yuguo, Sun Hongsheng, Wei Shudi, Yang Wanglin, Ren Xiaowan, Sun Guangwei, Zhang Linjun
(Beijing Zhenxing Institute of Metrology and Measurement, Beijing 100074, China)

Abstract: Infrared extra—large radiation area blackbody was used to simulate certain infrared characteristic
target, widely used in different infrared detection, controlling and guiding equipment’s field test. With the
aperture of the IR imager used in space becoming larger, the area of the area blackbody was also
becoming larger. Extra —large radiation area blackbody must be calibrated in vacuum cryogenic
environment, for its performances satisfy the need of test. But there is still no measurement standard at
home, it can not guarantee the accuracy and reliability of test results. A calibration device for infrared
extra—large radiation area blackbody was presented in this paper, the calibration for emissivity, radiation
temperature, uniformity of temperature field and stability of radiation temperature was realized, and good
results were achieved. The calibration of infrared extra —large radiation area blackbody in vacuum
cryogenic environment was realized by this device.
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Fig.1 Calibration device diagram of extra—large radiation area

blackbody in vacuum cryogenic environment
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Tab.1 Optical design result
Room temperature Vacuum cryogenic
Parameter and pressure(20°C, environment(—2007C,
an atmosphere) 1x107*Pa)
flmm 126.942 130.848
F# 1.79 1.85
Image distance 134.95 139.541
(1 500 mm)/mm M o
Image distance( % )/mm 123.216 127.036
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Fig.3 3D design diagram
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Fig.4 Calibrated extra—large area blackbody image
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(1) ARAESTE R, 700 mmx1 800 mm;

(2) K%, KT 0.96;

(3) WREEVE [, 200~480 K;

(4) MIEHREEE 0.2 K;

(5) IR SIME | 1.0 K(200 ~400 K), 1.0 K(400~
480 K).
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Fig.5 Field calibration device image
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Fig.6 Field calibration diagram
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Tab.2 Emissivity calibration data

Average Emissivity
0.981 0.982 0.982
0.987 0.981 0.981
0.982 2
0.983 0.980 0.983
0.975 0.984 0.985
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Tab.3 Radiation temperature calibration data

Number Setting value/K  Measured value/K  True value/K
1 240.0 239.6 239.5
2 300.0 299.5 299.7
3 400.0 399.1 399.2
4 500.0 498.5 498.7

(3) a3 ) YA R
IR S PERERR ISR 4 FoR, HOPXIE R
0.882 K.
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Tab.4 Uniformity of temperature field

calibration data

Average/K Uniformity/K
0.91 0.89 0.87
0.90 0.88 0.88
0.882
0.88 0.85 0.87
0.89 0.86 0.90
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Tab.5 Stability of radiation temperature

calibration data

Number Radiation temperature data
1 449.98 450.02 450.01 450.01
2 449.99 450.00 449.98 449.99
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