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Analysis of the Magnetic Circuit (1)

—— (Calculation of the Permeance of the

Flux Paths for the Cylinder through Air Gap —-

By Jiro Futami
Totsuka Works, Hitachi, Ltd.

Abstract

The writer first obtained the distribution of magnetic flux between the
plate and the magnetic pole arranged to make a right angle, using a method of
conformal mapping and field mapping. Next, he calculated the permeance of a
cylinder in Fig. 6a (diameter 11 mm, air gap 2mm, and depth of leakage flux
13.4 mm) and found that the calculation error against the standard values ob-
tained by conformal mapping is as follows :

(1) Error derivative from the method of field mapping
(2) Error due to the estimation of permeance
of circle flux path........oiuinii e e 0.8%
However, In case of a cylinder with a certain angle as shown in Fig. 6b (outer
diameter 11 mm, inner diameter 5 mm, air gap 2 mm, and depth of leakage flux

13.4 mm) the error of circle flux path becomes larger compared with the case
of field mapping, as follows:

(1) I3 CASE OF RBEIE AB i ooy Sk citsmn s 508 5087 58555505 5 5 50kt & B x et » 5 —3.92%
(2) In case of A0gle Q0% ..oy smsnvinosesssiesssshossiissssnonis +-10.8%
From these figures, the method of field mapping is considered most practical.

The relation between the permeance of air gap P, (cm) and the demagnetizing
factor N 1s represented by the following equation :

- o - 1
N=4r T Pg— e.m.u.

where Sm: area of the core (in cm?)
Im: length of the core (in cm)
Py : permeance of air gap (in cm)
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