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An ultrasonic spectroscopy method (UltraSpecTM) has proven to be useful for some inspections and material characterization studies where conventional NDE techniques were inadequate. This paper highlights recent improvements made to the integration of the technology with a collaborative robot as a portable automated 3D scanning solution.

ABSTRACT

An ultrasonic spectroscopy method (UltraSpecTM) has proven to be useful for some inspections and material characterization studies where conventional NDE techniques were inadequate. Automated inspection is highly preferable to manual inspection for data consistency and to reduce the effect of human variability. Previous work was done to integrate a Universal Robots UR5e collaborative robot (cobot) into the Ultraspec acquisition software to allow for larger area scans and complex curvatures, which greatly improved the repeatability and consistency of data acquisition. This automated solution is performed by scanning a projected rectangular-shaped surface of the article with a 3D laser scanner to generate a surface, defining a group of points and directionality based on surface geometry, then executing the data acquisition process at those points.  Recent inspection applications have revealed new challenges, such as excessive surface roughness and extreme curvature (i.e. leading edges). Additionally, a specific need for inspection of final shape full-size articles such as cones or cylinders has been identified. These articles can be cumbersome to scan in multiple orientations and to stitch overlapping projected rectangular areas of data during post-processing. Recent work has been completed to make improvements to the technique to accomplish full coverage for a wide range of shapes, surface conditions and sizes.  The surface capture process was modified to accommodate variations in the laser scanning while the surface geometry process was adapted to improve the precision and accuracy of the scan points and their directionality. The results presented will include new enhancements made to the overall process to allow for rough surfaces and small radius curvatures as well as a new rotary axis solution for relevant articles.  In addition, a dry-coupled inspection approach will be presented to showcase the automated UltraSpec scanning as an effective, robust inspection tool for highly attenuative composite materials, as well as complex multi-layered or bonded structures.  


