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To achieve high-accuracy and large-view-field deformation measurement, the
second-order moire method and the reconstructed multiplication moire method have been developed.
Two-dimensional strain distributions at the micron and nano scales in a large field of view are able

to be accurately measured with high sensitivity without rotating the specimen stage or the scanning
direction. The microscale strain distributions of laminated CFRP specimens have been investigated
under 3-point bending tests. The shear strain concentrations emerged around the interfaces have been
used to evaluate the interlaminar shear behaviors, and the tensile strain concentrations along the
loading direction have pointed out the micro crack locations of CFRP. This research is able to
provide important deformation information for understanding the failure mechanisms and facilitating
optimization design of composite materials.
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Fig. 1 Micro/nano-scale grid fabrication process
by ultraviolet (UV) Nanoimprint lithography.
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Fig. 2 Generation principle of 2™-order Moiré:
(a) formation of traditional 1%-order Moiré
fringes; (b) generation of 2"-order Moiré fringes.
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Fig. 3 Verification of the 2"-order Moiré method
for strain measurement: (a) simulation
verification; (b) and (c) experimental verification
from an aluminum tensile specimen under a laser
scanning microscope.
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Fig. 5 Deformation measurement results of CFRP:

(a) experimental setup of the three-point bending
test under a laser microscope; (b) the observed
surface with a micro grid; (c) multiplication
Moiré pattern when the strain gauge value was
0.00533; (d) the measured strain distributions.
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Fig. 6 Deformation measurement results of
laminated CFRP: (a) experimental setup under a
laser scanning microscope; (b) the observed
specimen surface; (c) grid image; (d) X-direction
strain and (e) shear strain distributions when the
maximum bending stress was 199 MPa.
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