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The time-intensive simulation component of a digital twin falls short of meeting the demands of a smart
system when tackling governing constitutive equations represented as partial differential equations
(PDEs). With the significant growth in Al and GPU architecture, digital twins are now transforming into
simulation surrogates. These surrogates emulate PDE solves by mapping results rather than performing
exhaustive computations. However, developing an Al surrogate for welding simulations requires a
platform that facilitates the automated execution of various design experiments guided by adaptive
learning algorithms. Moreover, it should establish a correlation between adaptive learning and the
refinement of Al surrogates, enabling the tracking and monitoring of surrogate maturity before
deployment. This platform streamlines the creation of Al surrogates without delving into the
complexities of software and Al. This presentation uses the platform showcasing an overlay deposition
application on panel structures. Through 100 interactive and iterative labeling queries to Finite Element
Analysis (FEA), this digital twin achieves commendable fidelity. Employing a physics-guided machine
learning approach, the system becomes increasingly informed while reducing data dependency. This
hybrid digital twin is delivered as a cloud-based tool, empowering engineers to analyze and compare
various weld distortion patterns for assessing fabrication scenarios without computational delays.
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