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Study on Optimum Conditions for Lamb Wave Ultrasonic
Testing and Its Application to Product Line
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Synopsis:

The relation between the displacement of the plate during propa-
gation of Lamb waves and detected signal intensity of Lamb waves
was considered theoretically and experimentally. The refation be-
tween the magnitude of group velacity dispersion and the half width
And defect detectabili-

ties of Lamb waves were investigated experimentally.

of pulse echo was also considered similarly.
In the range
of 0< fd {the product of frequency and thickness) £10 (MHz-mm),
8 Lamb waves were estimated to be useful for ultrasonic testing.
Based on these information obtained, improved Lamb wave testing
equipment was developed. Having a wide-band transducer, it can
change the test [requency and automatically set the incident angle of
transducer to generate the Lamb wave of the optimum mode for

enabling testing of various thickness plates by p-processor.
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Fig. 1 Schematic illustration of the deformation of the plate
during propagation of each waves at fd=6.3 MHz.mm
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Fig. ¢ Excitation and reception of Lamb waves in wedge
method
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Fig. 3 Relation between incident angle of transducer and fef to
excite and receive Lamb waves
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Fig. 4 Relation between phase velocity and fe for each mode
of Lamb wave (C,:  velocity of shear wave)
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" Ao mode

$S2 mode

' A1 mode

Plate thickness = 2.6 mm
Test frequency =1.85 MHz

Photo 1 A-scope of each Lamb wave mode during testing a
sheet which contains defects (Plate thickness=2.6
mm, test frequency=1.8 MHz, A;modeis Pywavein
this case, and detects defects more clearly than other

modes)
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Oulward form of equipment

Transducer for on-line testing

Photo 2 Developed equipment for Lamb wave ultrasonic testing installed in cold rolled sheet repairing line
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