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Experimental Setup
Figure  shows a schematic of the experimental setup used for laser line scan thermography. In this study, both the laser line source and an IR camera were mounted on a collaborative robotic arm to enable automated scanning across the sample surface. A FLIR A655sc infrared camera, operating in the long-wave IR range with a resolution of 640 × 480 pixels, was used to acquire thermal data. The camera frame rate was set to 200 Hz to enable capture of rapid transient thermal events during laser excitation. The excitation source was a continuous-wave laser with a center wavelength of 1080 nm and an output power of 22 W. The laser beam was shaped into a line profile and directed perpendicular to the surface of the aluminum sample. The 6-axis cobot used in the setup has a maximum payload capacity of 5 kg and was programmed to follow a predefined scan trajectory across the sample. The synchronized movement of the cobot ensured a uniform scanning velocity, while the thermal response of the sample was recorded in real time. This configuration enabled precise control of the excitation and data acquisition parameters, facilitating consistent crack detection during the scanning process.
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