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v’ Laser Ultrasonics for
Metallurgy (LUMet)

v" Attachment to a Gleeble
thermo-mechanical
simulator

v" Dedicated sensor for
measurements during
processing of metals




v Generation pulse laser:
Frequency double Q-switch
Nd:YAG (532nm, 72mJ, 9 ns)

v Detection pulse laser:
Frequency stabilized Nd:YAG
(1064nm, 90 ps)

v Photorefractive
interferometer

v Bandwidth: 4 to 20 MHz
v Up to 50 pulses per second
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v Attenuation : Diffraction +

v Relatively anisotropic
material

scattering + internal friction /1/1>;DD ’nn::24

v Experiments and theories |
agree on the existence of LUMet in steel
scattering regimes 300 <A < 1000 (um)

5<D <500 (um)
S



Generation and
detection laser pulses
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v X80 linepipe steel, 100°C/s, 1150°C, 15 min
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NRC-LUMET software (A.Moreau) > Grain size

or home made software




v" Attenuation spectrum from single echo technique
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v" Calibration available for austenite in low alloy steel : S.E. Kruger
et al., Iron Steel Technol, (2005), 2(10),25

1

1.2 14
Time (us)

-1 ‘ o -
0 02 04 06 08 1

Amplitude (A.U.)

Attenuation (dB/mm)

0.15

0.1 |

0.05

10

20 A,
ay, =— log[ Current J

Current

10 15 20 25 30
Frequency (MHz)
n
g, =a+bf

b = K(T)Dn—l ) ""'"
n=>3

==t
oo
essssstony

10 15 20 25 30
Frequency (MHz)



v Regression on attenuation spectrum

v’ Evaluation of grain size from available calibration
data
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v Design sample geometry to measure echo in the
near or far field

v Reference sample with weak attenuation (small
grains)

v Use or design a calibration to relate ultrasound
parameter to mean grain size




