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An EMAT can be used to reliably detect defects as it serves as a non-contact
transducer with the ability to transmit ultrasonic waves into specimens without
couplant. Moreover, an EMAT can easily generate desired waves by altering the
design of the coil and magnet. This study proposes an SH-EMAT to evaluate the
integrity of the TIG welding part. A stainless steel was welded using the TIG
welding method. The welding current was varied to create artificial defects. Both
the PA-UT and the RT were applied to verify the defect size. The experimental
results generated by using the EMAT were compared with those methods. The
amplitude was observed to decrease with an increase in the defect size. These
results confirmed that the presence of defects can be reliably detected by
attenuation of signal amplitude. The results demonstrated that the proposed
method is suitable for evaluating the integrity of TIG welding.
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Fig. 1 Wave generation mechanism of the EMAT
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Fig. 5 Amrangement of transducer

Table 1 TIG welding condition

Electrode DCSP ¢3.2 2% Th-W 60°
Arc length 2 mm
Gas flow rate Ar 100% 20 L/Min
Welding speed 23 cpm
Welding current 200 A, 300 A, 400 A
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Fig. 6 Measurement of amplitude according to the location of
transducer
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