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Abstract: Although trichromatic digital shearography is resistant to disturbances and insensitive to rigid-
body motion, its application in high-temperature environments is hindered by interference from self-emit-
ted thermal radiation and by its inherent limitation to measuring displacement gradients rather than direct
3D deformation. To overcome these constraints, a tri-color, tri-aperture digital shearography method is
proposed for 3D deformation measurement at elevated temperatures. A tri-color tri-aperture diaphragm en-
ables independent narrow-band filtering of each optical channel, effectively suppressing interference from

the object’s spontaneous thermal emission. The displacement field is reconstructed using a composite trap-
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ezoidal integration scheme, allowing direct recovery of the 3D deformation. Experimental results indicate

a minimum measurable displacement of 30 nm, demonstrating effective acquisition of 3D deformations at

high temperatures, successful suppression of thermal-radiation interference, and high-precision 3D mea-

surement capability.

Key words: digital shearography; deformation measurement; thermal radiation interference; composite

trapezoidal integration
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Tab.2 Comparative performance of two methods(pm)

I B =ik == ALk
1 10. 22 10. 38
2 10.10 9.96
3 10. 34 10. 24
4 9.87 9.62
5 10. 30 9.83
6 10. 41 9.37
i 9.91 10.10
8 9.66 10. 14
9 10. 03 9.48
10 10.11 10. 39
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