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STUDIES ON INDUSTRIALIZATION OF MT PERMANENT MAGNET (III) .

(On the Magnetic Properties and the Industrial Applications)
Tokushichi Mishima and Noboru Makino

Synopsis: )

Fe-Al-C permanent magnet alloy, the products of which have been produced since 1947 under
the commercial name of MT magnets, is the unique magnet alloy which possesses compara-
tively high coercive force of 200 Oersteds containing none of rare metals. In this report, there
will be dealt with the results of experiments relative to industrial aspects which are beliéved

necessary to be known by customers, with special emphasis on those basic magnetic, proper-

ties and experimental data on demagnetization in additions to industrial applications.

- The essentialk magnetic properties are listed in Table 1. The residual induction of MT
magnet is nearly equal to one of MK or NKS magnet and the coercive force is nearly equal
to one of high Co steel. The stability of magnetic induction over extended period of time
is very important in case of electrical instruments or meters.
due either to structural change and thermal fluctuation or to external demagnetizing influen-

The magnetic aging may be

ces such as stray field, mechanical shock, heating or change of reluctance.

Effects of va-

rious demagnetizing factors on the magnetic stability were investigated ‘accordingly.
In all cases this magnetic change can be related to time and external actions in a logari-
thmic form. Magnetic aging will be stabilized by means of the previous demagnetizing of

alternative field and heating.

Thermal coefficient of this alloy for the watt-hour meter is

—4°0X%X10-4/°C and is considerably larger than one of chrome steel.
The application of this magnet to industrial fleld is now being expanded. Among its appli-

cations, some are now developed to commercial production with great success.

The repre-

sentative examples of industrial uses are mentioned. By the performance tests of MT and
Cr steel for watt-hour meters, it was proved that MT is more stable against demagnetization
and maintains higher magnetic flux even with its less weight.
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Fig. 1. Demagnetizing curve of MT magnets.
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Table {. The magnetic properties of MT magnets.

Magnetic properties

Measured value

Saturation induction Bs (Gausses)
Residual flux density Br . (Gausses)
Coercive force Hc (Oersteds)

Fluxd emnsity,
Bd (Gausses)

Megnetizing force, ditto Hd (Oersteds)

Fnergy product (BH)max (G.Oe)

Fullness factor (BH)max /BrHc (%)

Reversible permeability pur -~

Specific gravity (g/cm?)

corresponding to the(BH)max point

‘ ..+ 9,000
6,000
% 200
! 3650
i 123
P _ 0+45 X 108
‘ 37
! 8~10
. 69
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Fig. 4. Effect of repeated impact on the
remanent induction.
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Fig. 7. Natural aging at room temperature.
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Table 3. Comparison of Cr steel and MT steel for watt-hour meters.

Dimension of magnets: Weight

Magnetic properties
after stabilization

Demagnefization

percentage by

Area Length Total flux in Braking factor alternative field of
(cm?) (cm) (2) al{mgaa)?wells) (relative value) 100 Oe. V
Cr Steel 1 E;* ﬁ:“ ) “;71:;5 230 10, 500 14 ’ . 28
‘ MT magnet 32 12°9 265 14,000 - 29 3
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Table 4.
.of electric laboratory.

731

Comiparison of demagnetizating properties tested by standard method

Order of demegné- »

Test by mechamcal
tizing test ’

impacts

— — I
Test by heating : Teﬁséclén an- alternat1ve

Droppmg 30 times on
wooden floor from the

Heating for 4 ‘hours

Subjecting to alter-

Method of testing height 6f 2 m at 100°C native field of 50 Oe.
Standard of Electric R ooy L.
Laboratory 0°15% 0°75% | } . 2°5
MT LA 0°06% 1 0%40% 014
} 'B .0*06% - 0249 0°01
Table 5. Performance test.of MT magnets'used in fly wheel magnets.
D1mens1on of magnets i Air-gap length for sparking (mm)
H TR - 1 O
Material , Area 3 Length 200 | 500 ° 1000
(cm?) : 'l (cm) . rpm i rpm rpm
MT magnets : 2°52 11-8 3-8 | 52 64
Fe-Ni-Al alloy ; 2°52 95 4+0 6°0 - 70
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Fig. 10. Magnetic circuit of speaker.

Table 6. Comparison of MT and MK'magnets used in magnetic circuit for radio.
Dimension of magnetic circuit MTlmagnets Amsotoroplc MK magnets
Thickness Diameter of | Length of Weight of | Flux density Welght of ! Flux density
~ of plate pole piece air gap circuit in air gap circuit ‘' in air gap
~(mm) . (mm) (mm) (g) (-@gusses) (g) } (Gausses)
4+5 14 0°9. 610 6,600 300 | *6, 200
540 25+4 101 930 5,500 430 5,.400
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INVESTIGATION ON ACID-RESISTANT HIGH-SILICON IRON (II)

(Effects ¢f Alleying Elements on Mechanical Properties,
Corrosion Resistance and Shrinkage-Part 2.)

Hroshi Sawamura Dr, Eng., Osamu Tajima,

Kyoichi Akumatsu and Hirohito Muranaka

Synopsis:

Already described in the previous report with the same title, Part. 1.
(Refer to p. 652, June 1957 issue of Tetsu-to-Hagané)
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