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A Consideration on the Magnetic Force Distribution
in the Magnetic Field Processing System

Hajime YAMADA and Moritaka IPPONGI

The magnetic field processing system is one that has the function to separate
or detect some components from the substance using magnetic force, For example,
the magnetic separator is a typical device of such system, and the high gradient
magnetic separation (HGMS) is also contained in the system in a wide sense. In
the measurement field, the magnetic type oxygen gas analyser which detects oxygen
concentration due to the change of magnetic force or magnetic pressure, is also
called a kind of the field processing system.,

In this paper, the dependency of the magnetic force distribution and the
positions of produced maximum magnetic force on the shapes of nine pairs of pole
pieces, is described systematically. A permanent-electromagnet with a good controll-

ability is used as the field source in the experiment.
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Table 1 Comparison of permanent-electromagnet and other magnets.

E\ 1tem exciting current field strength size and mass
—
no needs after
. - S % ]
permanent magnet magnetizing no controliable small
electro-magnet needs controllable large
permanent-electro- needs controllable middle

magnet
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Fig.3 Construction of the permanent-electromagnet,
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Fig.4 Measuring circuit of repeating characteristics
of the permanent-electromagnet.
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Fig.8 The shapes and sizes of pole pieces.
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Fig.12 Distributions of field strength and Fig. 13 Distributions of field strength and
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Fig.14 Distributions of field strength and Fig.15 Distributions of field strength and
magnetic force on the sphere, Gap magnetic force on the cone, Gap is
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Fig, 18 Distributions of field strength and Fig,19 Distributions of field strength and
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Fig.20 The maximum values of field strength, Hzm, and magnetic
force, fm on the nine pole pieces,

A: column Bitrapenzoid C: roof D: sphere E: cone
gap length[mm)
{ ' ‘ 3
10 --~ ﬂ‘ 10 ~-- B 10 ~- ;&l 10 -~ IOA 10 -
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i | i i
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Fig.21 The positions of maximum magnetic force on the each pole
pieces, Marks show the exciting ampere-turns respectively ;
® :0[A], x :3600[A], a :7200[A], O :10800[AT.
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