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Effect of Wire Length in Meander-line-coil on Performance of Surface
Wave EMAT and Defect Detection
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(College of Mechanical Engineering and Applied Electronics Technology, Beijing University of Technology, Beijing 100124, China)

Abstract: To improve the excitation and reception performance of surface wave EMAT and increase the
accuracy for quantitative defect detection, the influence of wire length in meander-line-coil on the
frequency characteristic, acoustic beam directivity and attenuation were studied experimentally. Meander-
line-coils with different wire lengths were used to detect the artificial cracks, the reflection and
transmission coefficients of surface wave were obtained, and the influence of the relation between wire
length and crack length on quantitative detection of defect was analyzed. Results show that the frequency
characteristic is independent of wire length, while the beam directivity and attenuation of surface waves
are closely related to it. With the increase of wire length, the radiation half angle of surface waves beam
decreases and the attenuation slows down. The space resolution of EMAT is reduced and the SNR of
received signal increases with the increase of wire length when the EMAT is used as a receiver. The
reflection and transmission coefficients can be measured accurately only when the wire length of meander-
line-coils is smaller than the crack length.
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Fig.1 Meander-line-coils with different wire length
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Fig.2 Experiment set-up
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Fig.3 Frequency characteristic of meander-line-coils

with different wire length
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by different meander-line-coils

2.3 REHEMFEREE

TR A R P T AR SRR R
B IE e T A . SR AR R B T
T Ak P S P RS SR R AT I A DA, I8 4 2 B TR
TEUR P S T IO D B O TR AR 1 T
OYAR. AR 5 e m] 42k P BT IRk 2 T I G S
T2, 0 R il £ TR R 22 A A% S ot 4 [
Pre&i8 S 4 KA 2 AMME SR A EIEE A 100 mm
WK F] 450 mm, B 82K~ 50 mm.

PREUREA ARSI B (Y A I i 0, I L 100
mm [H) B UG A S MEAE U — L A B8 75 31 i 25 2
wmE 6 . AT LUE H T LR S 2 K,
EMAT 77 A 1) 3R THI R R Ul bR 5 S =22, T 474 el ' 2k
KEEBRR  EMAT 77 A= i 2 % R0l 2. X7 F L =
10 mm [ EMAT,450 mm 4b 322 03] ) 2 T 9k 16 {24
9 100 mm AE ) 50% ;1 L =50 mm (1) EMAT JIFi %
(2 T I, ARG AH R A BE B IR L TR T 12%
Eh.

SB[l P T 2 A B T I 3R 1T IR 1Y)
TP A B I, 2 3 e B T R T I A R 8 1k
(S0, MR A Bk , o pa ek 5 4
SIS 4 A O, 2RI P AR G 0K AR
ZIN U0 I 2 T AL A e AR R e A P U R T O
AR 5 Sz, 2 I S AR SR R A R 7R
AL o v L RE R, DRI R DA . A
B 6 1, L =40 mm Fl L =50 mm P Fh{% %85 %5 R 1Y
RN TR AR 22 AN, 1E 2 BB 38 1 7 AR A 5k
JEEI e S

—6— /=10 mm [=30 mm —&— [=50 mm
—— [=20 mm —¥— /=40 mm
1.0

e
H

081

061

15—k

0.4 1 1 1 1 1 1 1
100 150 200 250 300 350 400 450
R B /mm

6 AN ] A SRR AR A 3 T I ) S Ul T 2
Fig.6 Decay curves of surface waves excited by different

EMATs
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Fig.8 Arrangement of transmitter and receiver
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