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Laser ultrasonics – LUS 



Laser ultrasonics – Grain size calculation 
Generation and pulse propagation
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Spectral content
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Spectral attenuation in scattering media
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Grain size measurement with LUS
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LUS grain size vs EBSD/MPGR grain size, from RT to > 1100 °C 
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Reconstruction of PAG orientation map

• Algorithm development started in 2015

• Cited in 63 scientific publications

MPGR

Crystallography, Morphology, and Martensite Transformation of Prior Austenite in 

Intercritically Annealed High-Aluminum Steel, Nyyssönen, T., Peura, P., Kuokkala, V.-T., 

Metallurgical and Materials Transactions A, 2018, 49(12), pp. 6426–6441

Iterative Determination of the Orientation Relationship Between Austenite and Martensite 

from a Large Amount of Grain Pair Misorientations, Nyyssönen, T., Isakov, M., Peura, 

P., Kuokkala, V.-T., Metallurgical and Materials Transactions A, 2016, 47(6), pp. 2587–

2590

https://www.scopus.com/record/display.uri?eid=2-s2.0-85053675688&origin=resultslist
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New grain size gauge



New grain size gauge

Borlänge hot strip mill

LUS measurement

RT - 700 °C

1250 °C

1200 -

1050 °C

1000 - 900 °C

Borlänge hot strip mill



Laser ultrasonic grain size measurement in HSM



Laser ultrasonic grain size measurement in HSM

Laser saftey zone



Online measurements with new GS gauge



Grain size measurement with LUS
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LUS measured grain size of hot strip



LUS measured grain size of hot strip



LUS measured grain size of hot strip (zoom)



Reheating furnace

Walking beams are the cause of the skid marks



Future & outlook

Long term effects?



Future & outlook
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Use anisotropy for recrystallized fraction estimation
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Lena Mauritzson, Bevis Hutchinson, Pete Bate, Peter Lundin, Mikael Malmström, and Eva Lindh-Ulmgren. “Texture Studies Using Laser Ultrasonics (LUS) in Metal Processing.” 

Warwick: IOM Communications, 2017. http://www.fems.org/event/line-measurement-and-control-metals-processing.

http://www.fems.org/event/line-measurement-and-control-metals-processing


Use anisotropy for recrystallized fraction estimation

Lena Mauritzson, Bevis Hutchinson, Pete Bate, Peter Lundin, Mikael Malmström, and Eva Lindh-Ulmgren. “Texture Studies Using Laser Ultrasonics (LUS) in Metal Processing.” 

Warwick: IOM Communications, 2017. http://www.fems.org/event/line-measurement-and-control-metals-processing.

http://www.fems.org/event/line-measurement-and-control-metals-processing


High speed Adverse Non Safe Sensor (HANS-S)
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Acknowledgement: The authors wish to thank Simon Fitch for the original design of the circuit.



High speed Adverse Non Safe Sensor (HANS-S)
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Summary



More LUS/GLUS®/LUS-online info:
https://www.swerim.se/en/services/material-analysis-process-monitoring/laser-ultrasonics-lus/glusr-gleeble-lus

https://www.swerim.se/en/services/material-analysis-process-monitoring/laser-ultrasonics-lus
http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-300906 (Recorded presentation)

http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-259955

https://www.swerim.se/en/services/material-analysis-process-monitoring/laser-ultrasonics-lus/glusr-gleeble-lus
https://www.swerim.se/en/services/material-analysis-process-monitoring/laser-ultrasonics-lus
http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-300906
http://kth.diva-portal.org/smash/get/diva2:1590480/MOVIE01.mp4
http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-259955

