(37) 263

LSBT IO LIz 4 VOEL L E— 4 v
Z DREHEEE O ICONT (B2 H)

F B £ —*-E B 5 #&**

A Study of Frequency Characteristics of Effective Impedance of

a Coil facing to a Thick Non-ferromagnetic

Metal Plate (2nd Report)

Keiichi Topa and Hironobu NAGASHIMA

Abstract

The frequency characteristics of the effective impedance of a circular coil, being faced to the

non-ferromagnetic conductor plate, are known as the infinite integrals including the special func-

tions.

But it is very difficult to analyze the effective impedance of the the coil by means of the function.
We transformed the function into the approximate expression, and compared the approximate
values with the exact one, being acquired by the electronic computer (FACOM 230-60). As the

result, we found that the approximate expression were very good one.

Furtheremore, if the ratio of the distance between the coi! and the conductor to the radius of

the coil is small, the approximate expression is transformed into the elementary function. And we

measured the conductivity ¢ by the function. And good results were acquired.
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Fig.1 Arrangement of a circular loop
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8/ao  |R1/(0poaq)|R2/(wmag) | Rs /(o 1ean)| Ra /{0 poao)
0.004 | 0.00652 | 0.00652 | 0.00625 | 0.00794
0.007 | 0.0113 0.0113 0.0109 0.0138
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Fig.3 Arrangement of a circular coil with a

rectangular cross section
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Table 2 Conductivities of Cu, Al, Brass calculated

by (58)
Conductor f[KHz]Re/w[uH]; 5 Cmm) g;/lrgj

1 16.87 2.12 5.6

2 12.89 1.48 5.8

Cu 5 8.85 0.932 5.8

7 7.76 | 0.799 5.7

10 6.54 | 0.658 5.9

| 20| 486 {7 0.473 | 5.7

Nﬁ9) 2.70 3.5

2 15.76 1.93 3.4

Al 5 11.08 1112 3.4

9.53 Jjoz 3.5

10 8.24 0.857 3.5
10 6.12 0611 | 3.4

1 23.24 3.45 2.1

2 wﬁlf 2.63 1.8

Brass 5 14.32 1.70 1.8

12.48 1.42 1.8

10 11.00 1.2t | 1.7

20 8.32 | 0.867 1.7
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Table 3 Dimensions:of the conductor

|
| Longitude width Thicknes
Conductor ‘ ‘mm) ‘mm Cmm)
Cu [ 300 290 19
Al j 310 310} 12
Brass | 350 350 | 9
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