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Online calibration method for time constant of fast thermocouple in

dynamic temperature testing

TANG Yongtao, HOU Meng, GAO Pan, HUANG Mingjing
(AECC Sichuan Gas Turbine Research Establishment, Mianyang 621000, China)

Abstract: In order to solve the problems of long cycle, high cost and inability to calibrate thermocouple time con-
stants online in conventional calibration methods, an in-situ online calibration method of thermocouple time constants
based on loop current step response (LCSR) was introduced, and the basic principles and calibration methods of the LCSR
time constant calibration were emphatically discussed. A comparative study on the calibration of time constants using the
hot air tunnel method and the LCSR method was performed in a laboratory environment. The experimental results show
that the calibration period of the LCSR method is much lower than that of the hot air tunnel method, and the time constant
calibration results are basically the same. Finally, the test application prospect of in-situ online calibration in the real en-
vironment of temperature distortion is discussed.
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Fig.1 Temperature step response of thermocouple
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(a) Schematic diagram of calibration
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Fig.2 Schematic diagram of on-line calibration method for

time constant of fast thermocouple based on LCSR
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Fig.3 Thermocouple time constant calibration equipment
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Fig.5 Fast thermocouple
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Fig.6  Response curve of fast thermocouple
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Tab.1 Calibration results of LCSR method
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