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Design of a shielded eddy current sensor

WANG Yi, TANG Zifeng, ZENG Yongjv
(Institute of Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: A certain component is a kind of multilayer narrow gap container. To test the vibration of
slab induced by flowing water at high speed in this component, a shielded eddy current sensor is designed
based on the eddy current principle. The coil parameters of the probe and the structure parameters of
probe’s shell are optimized for the proposed shielded eddy current sensor. The assembly and debugging, as
well as the calibration of the third party, are performed. The test results show that: the proposed shielded
eddy current sensor, which has no interference to the flow field and no breakage to the structure of the
device, can realize the vibration test of slabs with narrow gap reliablely and efficiently.
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Fig.1 Principle and structure of eddy current sensor
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Fig.2 Assembly references for unshielded in metal
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Fig.3 Assembly references for shielded in metal
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multilayer coil Fig.5 Multilayer coil

5 Ziaiislel
BT AR /\Eé/l\ﬁiféﬂﬁaé%o TEBCIH K LR A A IE, — B Lo R o &, AR Il i A B2
K, ZHE 4b)WL e ESME, il SRR AT B RSB E o 1R e U AR SR HA R 0
P, BRI AT OL AL AN, 3 13 R I ABRE /N (M AR R BHL 30 ) 1) 2 181 B M1 RISk SECTE A ), T ek 5 0 25 e
ML AR, SR, JRPRIENNAZOR, RAEIELE, H&BZS80h: r=1 mm, r,=3.5 mm,
e=1 mm, PRIEAT 8 I e 2 P 3 AR B0 .

2.2 WAFEMIEIT

TR O AR B Tk B0 S T R R, R AR SR A AU L R B S B OSBRI R Sk SR A B O R
BIRSk B AR AR VR RE o AR Fi e U A% AR SO R A T, TR T T A A D 2 B O B A R A



350 KMZMESEFEEFR %13 %

B BT A T AR R B8 OB ST TS A, LLH I U A R A i e
O, YA RS TAERS, 76 S AR MR IR BRI A s v, ] LA
Fast
4 —4(1-2)
JOr:{iZZjlfeM(li) l;bi[(;’rb] ()

AP A=rirys r R LB TPOREE s r, RNKESNERS T
FORBN FARRM b, r=ry AR Jo, RN B AR L, -
A Y H G B R X (3) ST A1 FEL T I EL A 4 R 10 A 1 43 A il 4 A
Kl 6,

HOAR ) H U R AN MR YRR =0 B, ML RN
T BEEPR o HOR, BB ERR K, HERE r FTHRAL
B AME BT IS B R B r REL3 KA, MBI B TE, Y
FARB IR R R B AME R 1.83 A5EF,  HL I AR n] %% B o ek 2] Je K
B 5%; S0 SRR SME N L RESME Y 2.14 F5E, HL AR )
WO R R KA T or 2 e FESEPRN T, — MREOR
AR R AR 2.5 UL |

2 P TE RSk e MR 7 A B ML TR U T LA D SRR B, (HJE R
Tre kN AR E R 2N, A RRNREMR/DN, H—BREHLT,
PR RERZR I 29 1 AL AR BE B, 3K I RSk S IR X £ B 1Y
S JUF- ] LLZmE o AR i 2R e I A% A 2k B TR 4R Sk SE K
N, TR SRS 2R B B — 2 BR VR T, %A% 2 2 2 P Y Ll R A
JEP A —E R o AT N SR SEAR X LR R 2R, AR S R N
I RBNLE G 2.5 5L L, SRMREE STAR NI R, Bk
FeR R AR ALK B AR K, SEBR A b R sz B BR . AR A
WA T LA R S bRl ik, 7EAR R R SR LB AR ry, AR K AR N
R WEOLT , &R A2tk Bl Z B 1 O R il 7(a) s 5 7EAH [
kRN R, ANFHCRLB R r, ML, (RS e
il Z 18] 1 C R a1 7(0) s o dlad 2 S84 5 2R Z ) Y L A8 o3 A T
A, KRR N R MK R — D R AR, BBk R RN R
YRR LR 2 . Bk R RN R @14 mm, %
PR M16x1 58RI 0. AR T3Sk SR AME . SGR B ECR
R £ 1 91 PR R )%

2.3 Bl sk iR i £ 2 2R A A A R K

A

A
1.0
08}
Y L
3 0.6
04
02
1 | | >
0.5 1.0 1.5 2.0
¥y
Fig.6 Distribution of radial eddy current
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Fig.7 Linear range of sensor VS. the ratio of
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Bl 7 BRI SRR R Z 1
SRR IS R X AR R

75

Tk LB S BOM e R A RO 8 E i, Sk 800
HC Al 2H A 3 7 TR BT B AT o B A S i X i U

\

lock nut
coil / /— wrench flats
/ cable

s B S S W R P 8 T -
e R o B O £ R ERSK AR T SR S
S, R R ULIG B B I T 2 BT, ity Y

[

protective

WM R AR 8 &, S = K, &t
WWHEAE 1.6 mm DL b, REEAES Vimm DL L, #E
Sl A5 M B A 57 4 0 R DR BEOR o B A TR A R I B
Lk 1.

1 BRI /AR

Table1 Data/results of calibration
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Fig.8 Probe of shielded eddy current sensor
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data results
displacement/mm -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 linearity/(%) sensitivity/(V-mm™)
H1 output voltage/V -4.085 -3.122 -2.114 -1.066 0 1.072 2.128 3.158 4.126 0.88 5.209
H2 output voltage/V -3.955 -3.020 -2.040 -1.030 0 1.029 2.058 3.029 3.964 0.74 5.021
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Fig.9 Assembly references for shielded in field test
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Fig.10 Curve of flow-induced vibration
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