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Abstract. Non-destructive testing (NDT) techniques serve as indispensable tools across diverse industries,
facilitating material and component inspection without inflicting damage. This article underscores the
paramount importance of NDT methods in enhancing product quality, safety, and cost-effectiveness.
Leveraging advanced techniques such as shearography, ultrasonic laser, and thermography, manufacturers
can proactively identify defects during the production process, thereby reducing scrap and rework costs while
enhancing overall product integrity. Shearography excels in surface defect dete
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measurements, and the speed and accuracy of the process,
which provides reliable results in a short time.

3 Results

In this study, a detailed analysis was conducted on several
CFRP (Carbon Fiber Reinforced Polymer) panels
characterized by variations in size and thickness. The
objective was to compare the results obtained through the
application of three different non-destructive techniques:
shearography, thermography and ultrasonic laser. Each
panel had been specially prepared with defects of various
types, distributed at different depths, of different materials
and sizes. All the techniques used clearly revealed the
presence of the defects at precise instants. Image 1
provides a visual representation of the results obtained by
shearography on CFRP panels, characterized by a
thickness of 4.8 and 1.6 mm, respectively. it was possible
to visualize clearly and in detail the surface defects of
different materials and sizes. Image 2, on the other hand,
shows the results obtained with the laser ultrasonic
technique (LUT) on CFRP panels with thicknesses of 4.8
and 1.6 mm. The analysis performed allowed us to
accurately identify defects present at different depths
within the material, highlighting the effectiveness of this
technique in detecting anomalies even in the thickest
materials. Finally, Image 3 shows the results obtained
with the application of thermography. Again, an almost
complete detection of defects in CFRP panels was
observed. Interestingly, thermography provided better
resolution in the thinner panels, underscoring the
importance ~ of  considering  specific = material
characteristics during analysis.

Fig.1- Typical shearographic results for the 4.8-mm panel on the
left and the 1.6-mm panel on the right

Fig.2- LUT results for the 4.8-mm panel on the left and the 1.6-
mm panel on the right

Fig.3 — Typical thermographic results for the 4.8-mm panel on
the left and the 1.6-mm panel on the right

4 Conclusion

In conclusion, the integration of non-destructive
techniques proves to be crucial in the inspection of
composite materials. Shearography stands out for its
accuracy in detecting surface defects, while ultrasonic
laser and thermography demonstrate high effectiveness in
detecting defects at different depths in the material. The
synergistic adoption of these methodologies enables
comprehensive and accurate assessment of the condition
of composite materials, ensuring the safety and reliability
of structures in various industrial settings. With the ability
to detect anomalies and defects early, this integrated
approach promotes reduced manufacturing costs and
promotes more sustainable production. In summary, the
joint application of these non-destructive techniques is a
key pillar for progress and safety in the composite
materials industry.
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