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A Study of Frequency Characteristics of Effective Impedance of a Coil

in front of a Thick Non-ferromagnetic Metal Plate

(Ist Report)

Keiichi Topa and Hironobu NAGASHIMA

Abstract

The effective impedance of a coil varies, when a conductor is approached to the coil. We can

know the characteristics of the impedance, getting the Green’s function of the electromagnetic field.

But it is generally acquired by a complicated integration. Then we integrated the functjon by

approximation in the case of a plane coﬁdtictor, and it was possible to express the variation of

the impedance by elementary functions.

Consequently we were able to calculate easily the characteristics of the impedance of the coil

near a conductor. Then it was possiple to know the conductivity of a plane conductor by measuring

the change of the impedance of the coil at the audio frequency range.
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Fig.4 Arrangement of a multi-layer solenoid
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Table 1 Experimental values of mutual iuductance
M versus the distance zo

Zg L R | M;=L+X
CmmJ | fTmH) | Q) ‘mH) @
8.25| 857 11.8 8.76
8.75| 8.26 11.0 8.44
9.25| 8.02 10.4 8.19
9.751 7.79 9.9 7.95
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Fig.7 Relation between the mutual inductance m; and the distance zo, by the
experimental results

Table 2 Conductivities calculated from the
experimental values

f Sample N R o X107
[KH:) | conductor | fmH) | (2] Cy/m)
Cu 7.94 8.6
7.0 Al 7.81 | 11.0
Brass 7.51 15.5
. Cu 7.91 7.1 5.5
5.0 Al 7.87| 9.2 3.4
Brass 7.74 13.0 1.7
Cu 7.85 6.0 5.3
3.5 Al 7.80| 7.6| 3.4
Brass 7.65 10.6 1.6
Cu 7.56 3.0 5.4
1.0 Al 7.50| 3.8, 3.4
Brass 7.30 5.1 1.6

Table 3 Comparison of conduclivities between

our method and d.c. measurement

Sample g1 X107 02X107
Conductor |  [#/m] Cy/m)
Cu 5.8 5.4

Al 3.6 3.4
Brass } 1.6 1.6

Table 4 Dimensions of the conductor

Sample Longitude| Width | Thickness
Conductor] (mm} {mmJ (mmJ)
Cu 300 290 i 19
Al 310 310 l 12
Brass 350 350 9
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