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Abstract: The measurement of continuous bending deformation for a circuit board surface was achieved
by using digital off-axis Fresnel holographic interferometry. 1 501 holograms were recorded by apply-
ing a displacement load to both ends of the circuit board from 0 to 15 mm by the step of 0. 01 mm. The
interference phase difference was obtained by subtracting the complex amplitude phase distributions of
two adjacent holograms with numerical reconstruction. Then, the out-of-plane displacement of the

lighting measurement area was obtained according to the relationship between the phase difference and
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the out-of-plane displacement, and the measurement results were obtained by accumulating the ben-

ding deformation of the displacement load from 1 mm to 15 mm. By calculating the out-of-plane dis-

placements of the same capacitor center in the lighting measurement area from five pieces of circuit

boards with the same specifications, it indicates that the measurement results are no more than 0. 008

mm for the type A uncertainty,no more than 0. 003 5 mm for the type B uncertainty from a loading

clamp and no more than 0. 008 7 mm for the combined uncertainty. The results show that the method

based on digital off-axis Fresnel holographic interferometry for measuring the continuous bending de-

formation of the object with a large displacement load has good repeatability and stability.

Key words: digital holographic interferometry; off-axis Fresnel holography; circuit board; bending de-

formation
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Fig. 1 Recording setup of off-axis Fresnel hologram
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Fig. 3 Layout diagram of circuit board
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Fig. 4 Two adjacent holograms and corresponding

continuous phase difference distribution
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Fig.5 Measurement result of out-of-plane displace-

ment of the circuit board
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Fig. 7 Out-of-plane displacement of capacitor center
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Tab.1 Mean values and standard deviations of

capacitor p center (mm)

Displac-  Mean Standard| Displac- Mean  Standard
ement  value deviation§ ement value deviations
1.000 —0.070 0.002 9.000 —0.656 0.013
2.000 —0.143 0.006 || 10.000 —0.721 0.018
3.000 —0.217 0.009 || 11.000 —0.784 0.016
4.000 —0.293 0.011 || 12.000 —0.840 0.016
5.000 —0.366 0.013 || 13.000 —0.897 0.014
6.000 —0.440 0.016 | 14.000 —0.954 0.015
7.000 —0.514 0.017 || 15.000 —1.007 0.018
8.000 —0.586 0.016
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