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Design and Research onSimulation of a New Directional Self-difference Eddy Current Sensor
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Abstract: Traditional eddy current testing technology generate a magnetic field excitation by a cylindrical
excitation coil, and collect magnetic field perturbations through the detecting coil, however, the magnetic
field generated by excitation coil is much stronger than those generated by defect, so the defect detection
sensitivity of the sensor with this structure is not high, and it is necessary to adopt difference methods to
obtain the information of defect. A new type of eddy current sensor is proposed, which can be used to
change the spatial distribution of the excitation magnetic field by using the rectangular excitation coil, so
that the defect can be quantified without difference. Based on the analysis of the principle of the new sen-
sor, the sensitivity difference between the traditional sensor and the defect detection is analyzed by simula-
tion. The sensor size and excitation frequency were optimized, and the quantitative detection ability of the
new sensor was verified. Simulation results show that the new sensor has high detection sensitivity and de-
fect quantitative accuracy. To lay the foundation for the research of single excitation and multi detector ar-

ray eddy current sensor.

W75 H #8:2016-06-16
E2TH : HR AREER A (G1377172) i3 B2 34 (20130996009) 5 B PG 45 H SR B4 35 42 (2015]M5147)
EE B B 989—) B BRpu g2 A, TREUR . 32 2 A F i M A I £ R 58, E-mail: lajourney@163. com

SIS 5. HNE . CWE.%. HATHEAZDREERENGER T SHR]] ZFTRAFFRCELBFH.2017.18(2): 54~
59. LYU Cheng.XIAO Yingchun. AN Yugqing.et al. Design and Research onSimulation of a New Directional Self-difference Eddy Current Sensor[ ] ]. Jour-
nal of Air Force Engineering University(Natural Science Edition) ,2017,18(2) :54-59.



% 2 3

BVRR A5 BT Ry TR B 22 00 T O AR R B O BT 5 55

Key words: self-difference eddy current sensor; eddy current testing; optimization design

o ARG A Sy — ol B B2 %) JC AR AGE I 5 0k L A AR
DA RAL R 88 R A S LI B BRBIUR K R L i
PRUOT A 22 A G SR A AT R T 32 o AR SR R T
A A — FBER P TR B AT I 2k Bl A O Uil 26 e L R
0T WA £ 8 R 5 1) Al 52 B A TR £ B A et
KR i T BB SR G AE A . O TR R AR O
SUfF B A 3 A2 o B 5 1R AR AR FR 23 W 3 i AR A
W IBUN SR B A B A A5 5 1E AT 25 70 Ak B PR 53 G
e A AR I 2 B R R BB AR I RE S SR IS %
ff . RO - R —A B I A I £ 18 A
—A> AU 225 2 B Y 2% 23 Ak R S L R AT
223 Ak PR 5 DR UL 9 A~ 26 Pl RO A5 5 TR 4 DA AR
G B R R R 22 X BE B AR S Ak A AfE B2
K,

T3 A5 Fh T G T T A S 1A £k B T
P 2 T A B AN 2 A 9 T8 U 3 2 A 2 R
FELTEZ 1l o 71 e A7 J28 i I o 25 G 00 2% L 8 5 Wl o S
SE IR N T SREUE BT B

R TR L AR G i TS DN A 7 B T A AR S
XIS 1) P 2% 43 10 U A% RS SR T ANSYS
FRICOT HL 725  WEFE T8 B0 A% S e A I o A rh A
JEAS SRR A B[] R 24 S0 i )

L 8 A o i A% St J B e A

1 5t T it B2 A SR FH IR TR 9l 2k 8] 7 i
L SO i AL S e AT 4 (B ERCRR U Bl L 2 A R A
TE I B AR ™ AR BB 3l 3 R 0 3 A B B4 T 1) 5
AL R . T A £V 5 1S B R L R I 5 R
(It 30 7 29 AR 2 DA ke A 0 2 T g L2 9 B3 A 2
9 5k B 175 5

N T SRR TR L SR AR I 26 B A DA 8 Dl £k P
R £ Pl (0 T HIE B J7 Al 5 Z s WK 1a) .

W—_

| ——

H/'

Ca) SHT AU I iRAR I A s i

(o) H AR 7 At 1

K A BRICHE A ANSYS {7 FLEEBL, B Y i I % Ik
AR SR UL 1, A% G it It A% S A RS AR R TN A o
7435 R 18 mm Hl 20 mm #b, H Al 2 505 5 AR
Ui A% AR LA AR [R] L, DL 2(a)

®1 FRRREEBENSHY

Tab.1 Model parameters of the new eddy current sensor
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Fig. 1 Schematic diagram, magnetic field vector and eddy current vector diagram of the new sensor
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Fig. 2 Schematic diagram,magnetic field vector and eddy current vector diagram of traditional eddy current sensor
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Tab.2 Comparison of two kinds of eddy current testing methods
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Fig. 3 Normalized amplitude curves of two of kinds
of eddy current tes ting methods
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Fig.4 The curve of detection voltage amplitude

changes with the height of the detecting coil
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Fig.5 The detection voltage amplitude changes

with the height of the excitation coil
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Fig. 8 Variation curves of 12 mm thick ness of aluminum

plate with differ ent defects
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Fig. 9 Eddy current vector of aluminum plate surface

(including a crack)
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Fig. 10  Scanning curves of different length cracks
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Fig. 11 Scanning curves of different width cracks
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Fig. 12 Scanning curves of different high crack amplitude
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