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ABSTRACT
As the nondestructive evaluation industry moves into the fourth industrial revolution, Industry 4.0, a gap has formed between the current convention for experimental eddy current publications and the growing demand for digital twins. The review sought to identify published eddy current experimentation which contained the necessary information to create a complete digital twin. Consequently, the review also identified a reproducibility crisis which is all too common in engineering publications.  The review consisted of twenty-six publications from sixty-eight authors over the thirty-five-year span from 1988 to 2023. Of the twenty-six publications, only two were identified as being capable of being translated into a near complete digital twin format. Six publications were identified as having limited capability for translation. Five of the six publications are well known benchmark studies. While benchmark studies have the proven ability to be recreated through modeling and simulation, they have limited reproducibility due to a missing critical variable. Normalized impedance data cannot be directly translated into a digital twin format compatible with commercial inspection systems. The data necessary to complete the translation can be calculated, however, it was not present in the publication. Findings identify critical variables of the digital twins to maximize potential utilization by ensuring compatibility with modeling, laboratory, and commercial equipment. These critical variables are categorized by system, probe, technique, specimen, and results. The critical variables can then be translated into a universal format which allows for maximized compatibility. All of this can then be compiled into a proposed framework for a digital twin library. This proposed library could be utilized at all levels of industry from certification formal training and technique development to artificial intelligence/machine learning data, design for inspection, large data analysis, modeling and simulation, open-source model development, probability of detection, model assisted probability of detection, and ensuring the publication of reproducible experimentation moving forward. Which proposes the following question. Should experimental publications have a digital twin or set of digital twins?
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