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Fig. 4. Schematic diagram of pickup coil for magnetic field measurement.
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Fig. 5. Analysis model of aluminum wire harness

TABLEI MESH PARAMETERS FOR ALUMINUM WIRE HARNESS MODEL

Mesh types Element Node
Triangle 10,048 5,049

TABLEII ANARYSIS CONDITHION FOR MAGNETIC FIELD

Vo [V] o [S/m] At [s] 4 [deg] R [Q]
5 3.7x107 (1//)/32 90 1
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(b)  Finite element mesh diagram

Fig. 6. Analysis model of the pickup coil.
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Fig. 7. Analysis model for 3-axis tesla meter.

2023



TABLE Il MESH PARAMETERS FOR PICKUP COIL AND TESLA METER

Mesh types Element Node
Pickup coil Hexahedron 231,168 245,542
Tesla meter Hexahedron 183,039 178,400
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Fig. 8. Electric circuit diagram for measurements

Fig. 9. Measurement environment Fig. 10. Measurement instrument
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Fig. 11. Measurement equipment

TABLEIV WIRE HARNESS PARAMETERS

Cross section [mm’] 15.0

Conductor Wire structure [number/mm] 84/0.45
Diameter [mm] 4.8
Insulator thickness [mm] 1.1
Finished diameter [mm] 7.0
Allowable current [A] 91.0

(a)  F71 3-axis Tesla meter main unit (b)  3-axis probe
Fig. 12. F71 3-axis Tesla meter
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Fig. 13. Dimensions and measurement points of the 3-axis probe (Unit : mm)
TABLE V TESLA METER ELECTRICAL ACCURACY

3[TLYY FAED+0.15%, L 2P D+0.00001%
35T LD FAMED+0.05%, L 2P D+0.00001%
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Fig. 15.  Ring-shaped solenoid coil constructed with a fabricated ferrite core (Unit : mm)
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TABLE VI COIL PARAMETERS

Number of coil NV [turns] 909
Diameter of wire ¢ [mm] 0.1
Coil resistance R [Q] 117.4
Cross-sectional area S [mz] 1.9x107*
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Fig. 16. Ratio of magnetic flux density inside to outside a shield at each frequency
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(a) without terminated short circuit condition of eddy current (b) with terminated short circuit condition of eddy current

Fig. 17. Magnetic flux density distributions
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Fig. 18.  Eddy current density distributions
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(b)  Sensitivity of Node Qb
Fig. 19. The result of sensitivity analysis with TDAVM and FDM

42 BW/ A XADEHAER

BUWELIZE Y7 T v 7 ag vz HNTUA Y ——F ADOIREESFEEEZIT - 72, RRIETIX, VA Yv—
N R AL 50 He, $RIEEZS 5V ~20V ORFELEE SV AATHIML, £ &L X8y 7T v 7 a
AMIRETHHEELE (11) KL THESNDIBRBEZRE Lz, £z, 3T AT 2A—%%2H
WERIEIZBW T O E Y 77 v 7 aA VORIE & RO A FEE 2 FIIN L CREFE BEE 21T - 7. X 20,
K21 IZZNENE v I T v T afil, 3T AT A —2ORERR L ZRTEMIRITIC X 2 KiEfgo 7
T 7R X 22 \CAHEEIE, MAEEOREREEOfREE R UZEM & EUEMR O RAERD 7T 7
R

10

38 2023



<20, K21, K22 kv, 8HELEE s T v T af e 3T AT A—HXIZBWT, 5A~20A £TDO
Tod o788 B O EAE & SR O XM RS R ITZ N TN 4.58 %, 2.84 % & 72D Z L NHERTE . 2D &
N, 7294 haTEFEHLEBREK YL ) A R Y 77 v 7 adf )VOREREBERTHEER 3 T 25
A =R LRIEONEREZELNDL ZEBRHALMNIR T, LL, TATA—ZOFERLEET D L E
THRER EORMN DL EZEZX LN, TAY— =R AREOMETNANEZ S0 E D REE:, B>
7T w7 AL VO E E EFICHETE 23R LB 2T UET 2SO BE L HND.

5. F&H

AR, (1) ARERIEICLHDER S, A AENTOFEY 7 U =7 OB, (2) WL EIEIC X
% bR m Y —EE b OO ORE (BB - TS0 AR FHREEIEORE, () REWER A XD
Y AT MMEFEO ZFFEOMBICFHE L TR FE5E L7, SEBICBW TR LR &S FEHZ OV
T, ROLIIZERNT 5.

(1) FFEERARERIEICELY, T4 v ——FRAH 0 OBERE ) A AR EZE_ L=, TA Y —/—%
ANZFEN D BEIRICH LT, SRMRERESE 2N U AE R, EERESBEML TH > —L RRIZELD
RVEHERNE BN, A%, ARSI LR — R~ YEEE FE 9 5.

(2)  FERMICERT 2 AR e o — b CEMT 5 FEE (BB EHO-D, RefifERk
BEREEEEOFHRE 2 — REBR L. R, aiEESE L% LTEY, ftHEa—Foghts
BT 2 Z LN TE . 4k, BRBIZHENESEOFIEIC LY, @SB EHN R —/L Mg 28
T2 hARr Y — b FIEOHBELS T 5.

(3) FEHAEEREFEICBTDEM ) A R AT LAERE L. oo T v 7T a N, HUAA—=FHN
T XD ZRATRER, B, —HTH2REBEONE. 5%, SAEEOER ) A X & &k
FEICEHTX AL AT A~DYEBEE EiT 5.

_.
D
o

o
o

Measurement

(=)

10 15 20
Current value [A]

Magnetic flux density [mT]
W

Fig. 20. Measurement results of the pickup coil
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Fig. 21. Measurement results of 3-axis Tesla meter
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Fig. 22. Comparison of relative error ratio of the pickup coil and 3-axis Tesla meter
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