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Development of crack detection method by using electromagnetic wave
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Abstract The NDT method using electromagnetic waves has the possibility to detect widely
and quickly inner surface crack existing in large pipes. The purpose of this study is to
demonstrate validity of the method to detect the thin crack introduced by plasma discharge
fabrication. Through this study, it has been shown that both reflected and transmitted waves
carry a lot of information on existence of the crack. Experimental results indicate that there

exists attractive possibility in this new NDT method.
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Fig. 1 Schematic diagram of mode converter
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Fig. 2 Schematic diagram of experimental system
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Fig. 3 Experimental set-up with reflection plate
and matched load
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Fig. 4 Intensity of reflected wave
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Fig. 5 Test pipe with thin crack
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Fig. 6 Reflected signals (crack location:400mm)
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Fig. 7 Transmitted signals
(crack location:400mm)

—138—



/o, K4 b)TTR I KIEMRE TR

BWEET b B, TMy E— K233 L, TEx
T ROBAENIZ B DI TIE, K6 (b).
7TONERBWT, RIMBOFRIZE HEFDEN
RKEWZ ENDMD, TMor E— F O UEETE L
(6.755GHz) LA T OfEILTH RKMOFEIZ LD
BEOENKEREENPGFELTEY, JiUd,
TE#n T— FOBBERRMOFEIL L » THEE
BT RRERH L, ThbH, TEy T—F
WBWTIE, BAFRICREERDTILDLD, Z
DERNKNE (IE 0.5mm) OEBEEZZF-HL0
EEZLND,

M8 ik, RMaMARBREE ORIKRSFMM»NDL
800mm DFFIZALE L T\ DA O R FHE O 58 E
DEZRLTWVWD, ZOBAICBWVWTHLETRK
MRFEELRVWEARIERZ 2E|EL., £0
B, KMGONGFETDZHO L OB AEIT> TV

f [Hz]

7

6.9-

68._

Yay

66 [

a'ﬁOO 110 120 130 140 150 160 170 180

(a) error of signal without crack

f [GHz)

7

69 b

68t

67

66 [

6LﬁOO 110 120 130 140 150 160 170 180

002 015
(b) signal difference due to crack existence

Fig. 8 Reflected signals (crack location:800mm)
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