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Fig. 1 Acquisition system of speckle interference fringe
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Table 1 The spectrum data of two kinds of interferometer
and the SPAKR 750A spectrometer

Standard Detection Temperature/ C
Temperature/ C A B
800 793 799
900 895 902
1 000 1008 1001
1 100 1107 1103
1 200 1210 1196
) 1 300 1289 1297
L 1400 1391 1402
’ (b) 1500 1502 1504
1000 1 600 1608 1603
1700 1711 1695
70 1 800 1814 1 809
w0 1 900 1919 1908
250
- i L% B
2200 11608 21016 42032 x/en-1
Fig. 3 Speckle pattern Interference fringes N T AR TR AR AR O RS IR B A RIS E . O
and spectral distribution T g A B A AR AT G A R O R RS
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Research on Transient Temperature Detection by Spectrum Function
Variation of Speckle Pattern Interferometry
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Abstract To improve the accuracy of the transient temperature detection system, transient temperature inversion processing al-
gorithms was proposed based on spectrum analysis of speckle pattern interferometry. The interference fringes were formed by
speckle interferometry in the system, and due to transient temperature changes that cause the material strain, the speckle inter-
ference pattern changes. The interference fringes on the measured surface were obtained by the area array CCD collection before
and after deformation. The corresponding spectrum density function will change with the changes in the transient temperature,
and the amplitude changes of center wavelength were inverted by the speckle pattern interferometry. Through detecting and cal-
culating the ratio of the amplitude of the center wavelength, the transient temperature can be obtained by spectrum analysis. In
the analysis and calculation for the function of transient temperature and material strain, material strain and interference fringes,
the amplitude and phase function of the transient temperature change and interference fringes were derived, providing the neces-
sary conditions for detecting spectral density function temperature. The experiment used 660 nm laser diode and SI6600 type area
CCD detector. By extracting the offset of the center wavelength from the spectrum distribution function, the calculation and cali-
bration data were compared to the data obtained with the traditional method of interference temperature detection, and the result
showed that the detection accuracy can achieve 0. 3%. Compared to traditional direct detection of interference fringes changes.,

the accuracy improved nearly three times by the method.
Keywords Speckle pattern interferometry; Transient temperature detection; Spectrum density function; Area array CCD
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