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STUDIES ON ANISOTOROPIC MK PERMANENT MAGNET (II)

(On the Heat Treatment and th-ﬂe> Structure)
Tokushichi Mishima Dr. Eng. and Noboru Makino

Synopsis:

The magnetic properties in the an1sotorop1c MK magnet alloy has been proved to be

sensitive to the heat treatment.

Effects of solutlon treatment, cooling conditions in magne-

tic field, and aging treatment on the magnetic properties were examined on the specimens
of representative composition, and the optimum heat treatment was determined as follows:
The specimens are "solution-treated by heatng for 10 or 20 minutes at 1200 or 1250°C,

and cooled in a magnetic fleld of 1500 oersteds or so.

The optimum cooling rate for mag-

netic treatment is 1°C/sec when going from 900 to 800°C The action of the field is effective
from the Curie point to 150°C below. In age hardening, the alloy is held for 1 or 3 hours at

600 or 625°C. The magnetic properties can be improved by the growth of columnar
subjected to the optimum heat-treatment,

stals. On the specimens

cry-
any precipitation

cannot be discerned. It is suggestive that the magneti¢ anisotropy and high coercive
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force of this alloy associated with the subdivision of materials by needle-like pseudoprecipitations,
directed by the magnetic cooling in the field and developed during aging.l
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Fig. 1. Effect of heating temperature for
solution treatment on magnetic properties.
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Table 1. Chemical compositioh of specimens.

Co Nig | Cu% Al C%
Basic composition (%) 24 i 14°5 3 ! 8 R
A representative example of chemical . . - . .
composition (%) e O 0-03
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treatment on magnetic propertxes “
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Fig. 3. Effect of field strengh during
magnetic cooling on magnetic properties.
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Fig. 4. Demagnetization curve of specimens
treated in different magnetic field during
cooling.
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Table 2. Magnetic properties of columnar crystal.

T . “Me?%net;c properties |p.sidual induction  Coercive force Energy products
Structure of specimens = TT——— (Gausses). - - (Oersteds) » - (BH) max
Columnar crystal r 12, 500 60 | 5+2 108
Normal crystal 12,000 600 4°5% 108
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(a) Macroscopic structure
(height of specimen 30mm)

(c) Microscopic structure
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STUDY ON TIMKEN 16-25-6 TYPE HEAT-RESISTING ALLOY (I1T)
(Change of the Properties during Tempe;ing and Precipitates)

Yunoshin Imai and Kazuo Tonosaki

Synopsis:

Chanze of the properties during tempering (0°~1000°C) of the solution-treated (1250°C x
th. W. C.) Timken 16-25-6 alloy were studied by measuremnt of hardness, differential
dilatation, specific heat, electric resistance and microstructure. ’

By electron microstructural studies, X ray diffraction analysis and chemical analysis of
electrolytically separated residues, the microconstituents of the aged (550°~900°C) Timken
16-25-6 alloy were studied. '

The results were summerized as follows:

(1) Two stages of contraction, heat evolution and decrease of electric resistance at 500° .
~550°C and 750°C ~1000°C by the precipitation were observed during tempering of the
solution-treated Timken alloy. The temperature range and the amount of changes of the
latter was greater than that of the former. It seemed that at least there were two kinds
of precipitates at 700°~-1000°C and the transition temperature of these was at about 825°C.

(2) From the dilatation change, it seemed that the precipitate below 600°C dissolved
once, and at above 700°C another precipitation occured, but the precipitate above 800°C
existed with the precipitate below 800°C.

(3) The microconstituents of Timken 16-25-6 alloy were composed of double carbide
M,C; {(Cr,Fe, Ni);Mo,;}C below 800°C and double nitride CrMoNx; {(Cr, Fe,Ni);Mo0,;}N,; as
well as double carbide MqC;{Cr, Fe, Ni);Mo;}C above 800°C.

No evidence was found of the formation of sigma phase in this alloy.
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