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Temperature Measurement of Transducer Bridge by Multispectral Radiation Thermometry
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Chemistry Research Institute, Xi’an, 710061)

Abstract: The precise measurement of the temperature in the bridge area is very important to study the electric thermal
conversion efficiency and characterize the ignition performance of the initiating explosive device. In this study, a multispectral
radiation thermometry system with 6 wavelength channels was established to realize real-time acquisition of radiation spectral
signals from the transducer bridge area, and calibrated through the PS800-25 integrated standard in black body. In view of the
phase transition from solid , liquid to gas in the bridge area in the initiation process, an optimization function temperature
calculation model was established, which avoids the dependence on the spectral emissivity model, and optimizes the true
temperature by the penalty function method. The test results show that the temperature measurement errors of this method is
smaller than 3% , the method can be applied to the detection of the bridge area temperature during the ignition of the carbon-based
bridge foil.
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Fig.1 Multi-spectral radiation temperature measurement

system
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Fig.2 Schematic diagram of calibration system
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Tab.1 Fitting coefficients for each channel

SRS A B C
CHO (780 nm ) 94563  -8967.1703  1531803.7313
CH1 (850nm ) 98641  -89213422  1550179.1133
CH2 (920nm ) 98844  -91683696 17152868349
CH3 (980nm ) 98747  -8920.0288  1493939.5766
CH4 (1064nm) 98237  -8591.1517 1392703209 1
CH5 (1550nm) 63111  -6016.8554  1029335.1265
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Fig.3 The voltage vs temperature fitting curves for six

wavelength channels
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Tab.2 Measurement results of blackbody temperature and
maximum relative errors

PR/ C SR/ PC T KAIRHRZE/%
475 485.81 228
525 516.36 1.65
575 570.73 0.74
625 629.01 0.64
675 67837 0.50
725 721.73 0.45
775 780.02 0.65
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Fig.4 Carbon-based bridge foil used in the test
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Fig.5 Voltage data of each channel and smoothing results
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