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Digital image correlation measurement of high temperature weld
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Abstract: This study aimed to solve the problems of ambient light interference and speckle loss during
small-format measurement of the weld seam of the steel plate under arc welding. For this, a non-contact
deformation measurement method is proposed based on the principles of yellow light narrow-pass filter, an
improved digital image correlation method (DIC) , and Gaussian low-pass filter technology. The method
uses the DIC optical measurement method to address the limitations of the contact measurement equip-
ment, that it cannot work under high temperatures. Thus, matte gray high temperature glue and black
high temperature were used paint to ensure effective high temperature speckle resistance. To reduce the in-

terference of ambient light, a narrow-pass filter was installed, which filtered out yellow light. Further,
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two optical compensation coefficients were added to the DIC matching formula, and Gaussian low-pass fil-
tering technology was used to denoise high frequencies in strong light areas. The incremental interpolation
test was used to obtain the best filter cutoff frequency. A constant displacement comparison experiment of
DIC was performed on the filtered image, and it was verified that Gaussian low-pass filtering can effective-
ly improve the matching accuracy of DIC. The results of the proposed measurement method were com-
pared by using two sets of experiments. First, they were compared with those of ordinary processing; the
matching process was stable and had a better cloud image quality. Second, they were compared with those
of large-format experiments with verified accuracy; the measurement accuracy of the selected two points
was higher than 1%, which is a high matching accuracy. The maximum displacement of the center line of
the weld was 1. 23 mm. It can be concluded that the proposed method can effectively measure and match
the high-temperature weld image with small format.

Key words: digital image correlation; high-temperature speckle preparation; small-format weld seam

strain measurement; Gaussian low-pass filter; matching accuracy
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Tab.1 Narrow-pass filter parameter

P B /nm BHR/N
1 620 33.120
2 632 20.422
3 640 90. 211
4 642 64.433
5 650 20. 456
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Fig.1 Schematic diagram of digital image correlation

method
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Fig.2 Narrow-pass filter lens for yellow light filtering
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Fig. 5 Denoising result
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Fig. 8 Experimental cut-off frequency test image
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Fig. 11 High-temperature welding strain measurement

system
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