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Industrial Applied Techniques of Ultrasonic Time of Flight Diffraction (TOFD)

for Various Field Targets
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The ultrasonic time of flight diffraction (TOFD) technique has been used mainly to detect and precisely find
the size of flaws in welded butt joints. But industrial applicability of the conventional TOFD technique is
restricted due to the inspection targets’ shape complexity. In order to increase the applicability of the TOFD
technique for real industrial targets, various improved TOFD techniques have been developed. In this paper,
industrial applications and limitations of the conventional TOFD technique and newly developed TOFD
technologies, which can overcome those limitations, are presented.
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Fig. 1 Probe arrangement and scanning method in TOFD technique”
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Fig. 2 Propagation path and received amplitude of ultrasonic wave”
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Fig. 3 Example of TOFD data image
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Fig. 4 Probe arrangement and propagation path of ultrasonic wave
for complicated target
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Fig. 5 Example of CG-TOFD data
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Fig. 6 Example of the one-side-access probe layout
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Fig. 7 Another example of one-side-access probe layout
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Fig. 8 Calculated locus from echo signal
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Transmitter & receiver at different probe indexes
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Fig. 9 Estimation of flaw tip position by different probe arrangement
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Fig.10 Test piece of a cross welded
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Table 1 Height measurement results of lack of penetration

No. of test piece | Target heightD mmO | Measured heightdd mmO

1 3 3.0

2 5 5.4

3 9 10.2
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Fig.11 Data analysis result of one side TOFD technique
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Fig.12 Artificial SCC on stainless steel plate weld
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Fig.13 Results of SCC height and length measurements
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