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GB cracks in difficult-to-weld superalloys made with PBF-EB are affected by
the interaction of multiple factors, including mechanical and compositional effects.

This study applied a machine learning-based method to optimize the high-dimensional PBF-EB
parameter space of lloy713ELC. It was shown that the optimized sample crack tendency can be ranked
using the quasi-total plastic strain index (QTPSI) defined and calculated by thermomechanical
analysis. By comparison with the weldable superalloy Alloy 718, the non-weldability is largely due
to its thermal expansion effect. The combination of this thermal expansion effect, liquefaction
effect and strain aging cracking effect revealed the essential cause of the non-weldability of Alloy

713ELC.
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