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Abstract: Electromagnetic ultrasonic testing and eddy current testing are widely used in the detection of defects in me-

tallic materials because of their obvious advantages in non-contact, fast detection speed, and low requirements on the

specimen surface etc. However, there is a blind area near the surface in electromagnetic ultrasonic testing, and eddy

current detection is not sensitive to the internal defects. In this paper, based on the combination of electromagnetic ul-

trasonic and eddy current testing, the structure of the composite probe is designed which can meet the requirements of

both electromagnetic ultrasonic testing and eddy current testing. The finite element model of electromagnetic ultrasonic

and eddy current testing is established, and different kinds of defects in metal specimen are tested. The simulation and

experimental results show that the composite probe not only can detect the surface crack quickly, but also can stimulate

the longitudinal wave with obvious directivity, weaken the interference wave generated by the waveform transformation

to a certain extent, and realize the accurate positioning and recognition of the internal defects. It provides a basis for the
application of electromagnetic ultrasonic and eddy current testing technology in the inspection of complex defects of

plates.
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Fig.1 System diagram of Fusion eddy current testing and electromag-
netic ultrasonic detection
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Fig.2 Electromagnetic ultrasonic and eddy current composite detection
probe
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Fig. 3 Structure and flux density distribution of composite probe
magnet
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Fig.4 Comparison of the induced eddy current on the surfaces of
complete aluminum plate and defective aluminum plate
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Fig.7 Receiving ultrasonic voltage waveform of aluminum
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Table 1 Simulation analysis of longitudinal wave velocity
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Fig. 8 Finite element model of compound detection

PR 8 R I 77 AR OB PR
FRFE (RIS 2 mmx1 mmx0.2 mm, 7 FilF%
T ZSCEFE 10 mmx0.01 mm, ZESCHFE iR
T SO mm)iFf, AF 6 G R 7 05 LT, s
Rl 9 s

1.5

10r

<
W

[}
>
)
=
w

B E/(x10°V)
=

—
(=]
T

—
9]
(=)
w
—_
(=)
—_
w
Sgs
(=}
]
W
w
(=)
w
W

B9 kBB HREEE P RS L PR
Fig.9 Receiving ultrasonic voltage waveform of defective aluminum
specimen
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Table 2 The longitudinal wave detection of inner defects
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Fig.10 Variation curve of echo signal with defect depth
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Fig.16 Experimental results of internal defects inspection of aluminum
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