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Calibration method for the core parameters of high temperature strain gauges
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ABSTRACT A high-precision calibration device was established for self-developed free frame wire high temperature strain gauges a
feasible calibration method was introduced and some important parameters which affect the measuring results were determined. The
change curves of sensitivity coefficient thermal output zero-drift and creep with temperature were obtained according to the calibration
method and a compensation model was proposed for strain measurement. Verification test results prove that the calibration method is
feasible and correct and can be promoted to other forms of high temperature strain gauge parameter measurements.
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! Fig.2 Components of high temperature strain gauge output signal
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Fig.1 Free frame wire high temperature strain gauge ~
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Table 1 Basic parameters of high temperature strain gauge
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Fig.3 Schematic illustration of the high temperature calibration de—

vice
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Table 2 Primary technical parameters of the high temperature calibration device
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Fig.5 Schematic diagram of the high temperature strain measure—
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Fig.6 Picture of the strain measurement experiment
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Fig.7 Signal figure of the acquisition system
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Fig.8  Sensitivity coefficients at different temperatures and fitting
curve
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Fig.9 Strain data at different temperatures and fitting curve
(10)
e=g’ —¢g,. (10)
3.3
10 min
1h



* 1649 -

10

11
g

10
Fig.10 Fitting picture of zero-drift values at different temperatures A
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Fig.11 Strain transfer layer and creep model diagram of the strain gauge
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Fig.12 Fitting picture of creep values at different temperatures and
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13 . (a) 293K; (b) 873K; (c¢) 1073K; (d) 1273K
Fig.13 Testing experiment signal figure of the acquisition system at different temperatures: (a) 293 K; (b) 873K; (¢) 1073K; (d) 1273K
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Table 3 Testing and compensation data of the high temperature strain gauge
/K /1073 /1073 /1073 1% 1%
1 1.072 0. 969 3.15
293 2 1. 068 0.961 1.0 3.94 3.15
3 1. 087 0.977 2.35
1 1.309 1. 070 7.02
873 2 1.295 1. 058 1.0 5.82 6.62
3 1. 309 1.070 7.02
1 4.003 0. 869 13.09
1073 2 3.997 0. 864 1.0 13.58 13. 60
3 3.991 0. 859 14.13
1 2.964 0. 852 14. 83
1273 2 2.995 0. 879 1.0 12. 11 13.02
3 2.995 0. 879 12. 11
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