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Description of the technique

Cneration and Method : Laser generation and
detection laser pulses detection of ultrasounds
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Parameters :

1- Velocity = Elasticity, density #‘\ATW‘W\N

2- Attenuation = Grain size, ...




Ultrasonic wave propagation
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Amplitude (A.U.)

From grain scattering to grain size

Grain size measurement from ultrasonic attenuation
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Calibration available for austenite in low alloy steel : S.E. Kruger et al., Iron Steel Technol, (2005), 2(10),25



From velocity to texture information'sss
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' Austenite Grain size evolution

Linepipe Steel (X80) G50 < 1 < 1350°C
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Isothermal holding Continuous heating
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How can we measure grain sizes in materials in which it is impossible to
acquire a reference in a fine grain structure?
Can we distinguish normal and abnormal grain growth ?
What is a good estimation of the errors bars ?



LBC
' Austenite Decomposition

Low-Alloyed Steel
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Velocity measurements
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Ferrite recrystallization

Dual Phase Steel 55% Cold Rolled

Key elements(wt%)
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Velocity / Hardness measurements h
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Lever Rule Method

Segmentation of the velocity
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Fraction recrystallized
Grain size change

Continuous lines = Recrystallized fraction
Dotted lines = Grain size parameter
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Conclusions & Perspectives

* Austenite static recrystallization, grain refinement
» Dynamic recrystallization, transformation, precipitation

» Other materials : Nickel base Super alloys, Aluminum alloys, HCP
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