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Fig. 1 Arificial defect specimens used in this study
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Table 1 Test conditions
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Fig. 2 Wedge used in this study
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(a) Compressional waves in a plate ( symmetric mode)
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(b) Flexural waves in a plate ( anti-symmetric mode)
Fig. 3 Compressional (symmetric) and flexural
{antisymmetric) wave particle displacement
schematic(8)
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Fig. 4 Phase velocity (a) and group velocity (b)
dispersion curves for the symmetric and
antisymmetric mode for a thin silicon steel
plate
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{b) 750 kH

(d) 1000 kHz

Y range is 50mV/section. Distance is constant (380mm)
and incident angle is 30 degree

Fig. 5 Effects of tuning ultrasonic tone burst

frequency on wave reflection

(c) 85 degree

20

Y range is 100mV/section. Distance is constant (20mm)
and Frequency is 840kHz (0dB)

Fig. 6 Effects of tuning incident angle on the
generation of guided waves
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Table 2 Comparison of So and Ao mode for the
mode identification

Phase Group Group

Mode| Angle | Frequency | Velocity Velocity Velocity
(theoretical) | {theoretical) | (Experimental)

So | 30 | 840kHz | 20m/s | 3500m/s 4100m/s

Ao | 8 | 840kHz | 2700m/s | 3100m/s 3200m/s

(Y range is 50mV/section)

Fig. 7 Relation between wave propagation distance
and time
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Fig. 11 Ulirasonic test results on the through hole
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Detection of Defects in a Thin Steel Plate
Using Ultrasonic Guided Wave

Hee Don Jeong®, Hyeon Jae Shin™ and Joseph L. Rose™
* Maintenance Technology Lab., Research Institute of Industrial Science
and Technology(RIST), Pohang 790-330
*x Ultrasonic Laboratory, Pennsylvania State University
114 Hallowell Building, University Park, PA 16802 USA

Abstract In order to establish a technical concept for the detection of defects in weldments in thin steel
plate, an experimental and theoretical investigation was carried out for artificial defects in a steel plate
having a thickness of 2.4mm by using the guided wave technique. In particular the goal was to find the
most effective testing parameters paying attention to the relationship between the excitation frequency by a
tone burst systerh and various incident angles. It was found that the test conditions that worked best was
for a frequency of 840kHz and an incident angle of 30 or 85 degrees, most of the defects were detected
with these conditions. Also, it was clear that a guided wave mode generated under an incident angle of 30
degrees was a symmetric mode, So, and that of 8 degrees corresponded to an antisymmetric mode, Ao.
By using the two modes, most of all of the defects could be detected. Furthermore, it was shown that the
antisymmetric mode was more sensitive to defects near the surface than the symmetric mode. Theoretical
predictions confirmed this sensitivity improvement with Ao for surface defects because of wave structure

variation and energy concentration near the surface.
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