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Fig. 1 Photograph and schematic of the U-shaped specimen.

Uy

1. Perforation
Ultrasonic horn

Needle
Angle adjustment tool

Bagging film

v

2. Embedment
Optical fiber

Fig. 2 Schematic of perforating process. Embedment speed significantly increased compared
with the method used for L-shaped specimens.
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Fig. 3 FEA model for U-shaped part. (a) 1/4 model with boundary conditions. (b) Strain and displacement measurement points.
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