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Elucidation and control of microstructure formation of laser powder bed fusion
based on ultrasonic temperature monitoring
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An ultrasonic temperature monitoring method for selective laser melting
process was established by solving an inverse problem. The ultrasonic propagation behavior during
the selective laser melting process was observed by actual measurements and was further reproduced
by coupled thermal and ultrasonic propagation analysis. The propagation time of the bottom echo in
the ultrasonic waveform increased and decreased periodically with increasing and decreasing
temperature in the material and increased as the selective laser melting process progressed. From
the measured propagation behavior, the temperature distribution in the process was successfully
measured by inverse analysis.
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