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Fig. 1. Construction of magnets array and coil
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Fig. 3. Measurement of the directivity pattern of

beam

AA 30, deviation angle(y)E beam®| Zoj 3|35
e oz A A& s AW Fig 4=
AAE FEpo] g 54 Hrt Aol AHE F
o4 550kHzo) ™, deviation angle®] 2tZt (e, 4.3°,
85°, 12.6°¢1 A A FAF ZAoltt. F beam
angle2 ¢F 570019, At FZe] W2l half width=
o%F 5°90% & F Uh

3. EMATE 0|28 =SHEAEXe T4
B Ao A A3 EMATE ol &3 2gdgd4d

Z2e FAEE Fig 59 2o £3 A Z(power
amplifier) & gated modulatorol A EA = tone

burst sine waveE EF st $38 @HAE 7F

el 2ok 28 gRAA FAE Ase) FE

EL B3zl 9sted double tuned pre-amplifier

&

.= 26—



WHEa zeagddy A58 e

Vol.13, No.4 (1993)

DEVIATION ANGLE = @

AR

Main beom direction = 64 degree

= 9.55 Mix DEVIATION ANGLE = 4.3

Fragquen:
= 0.64 on

Yevy lan,
4 Ho, =
Uo?-slty = 0.32 on/us

Main beoh direction = 64 degree

F .

2::;\(::%'-.!... me: DEVIATION ANGLE = 8.3
ma =8

UaTulw = 0.22 en/us

99 A £ 90
Main bean direction = 64 degree

Fruquenoy = 8,93 Mia DEVIATION ANGLE = 12.8
cn

l:-v:l;n =0
of ""3 =
Uslineity = §.32 cn/um

90 99

Main beam direction = 64 degree

Fig. 4. Directivity pattern as a function of deviation angle (Polar axis plot, f = 0.55 MHz)
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Fig. 5. Construction of the entire system
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Fig. 6. Block diagram of the developed software
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Fig. 8. Panel of scanner monitor and scanner card
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Fig. 10. Scan image of a continuous flaw in aluminium block
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Fig. 12. The welding specimen and its flaw image
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Automatic Noncontact Ultrasonic Inspection Technique

Y. G. Kim, B. Y. Ahn and S. S. Lee
NDE Lab., Korea Research Institute of Standards and Science

Abstract

A system for EMAT, which generates ultrasound by electro-magnectic forces and performs

nondestructive testing in noncontact, was established. By linking it with a 3 axis scanning system and

a data acquisition and processing system the automation of EMAT testing was attempted. A EMAT sen-

sor was fabricated and the directivity pattern of it was measured. To be suitable automation, it has a

transmitter and a receiver in one case and the main beam direction of it can be controlled by the fre-

quency of driving signal. A program which controls the EMAT system, the 3 axis scanner and the data

acquisition and processing system was developed. It also processes acquired data and displays the pro-

cessing results. IBM-PC/AT compatible PC was used as main controller and the stratage of the program

is emulation of real devices on the PC monitor. To provide the performance of the established EMAT

system, two aluminium blocks contairing artificial flaws and a welded aluminium block were tested. The

result of the tests were satisfactory.
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