ATONMeS:; Additive Topoeliogy Optimized
ManUfactUuing & empedded SeEnsing

ABSTRACT

ATOMeS utllizes additive manufacturing (AM) processes (guided by physics-

based models) to seamlessly embed sensors Into high performance
commercial and aerospace components; in the research and development
platform of this effort - the airfolils of industrial natural gas turbines. Through a
combination of rigorous structural and electromagnetic modelling, the
embedding process Is tailored to provide the necessary wireless signal and
power while maintaining structural Integrity. Real-time diagnostics are
provided through the employment of a health-utilization-monitoring system
(HUMS). More specifically, cold spray, a high velocity metal powder
deposition AM process; Is combined with direct metal laser sintering (DMLS)
to produce contoured shapes with embedded sensors not easily realizable
using conventional manufacturing. The goal of this versatile approach Is to
yield near net shape components with sensing elements protected by the
severe environment of the manufactured part, without compromising ItS
functionality or reducing part life.
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