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ON TH PROPERTIES DUE TO HEAT‘ TREATMENT OF Cr-Mo
DIE STEEL FOR HOT WORK

Sadao Koshiba, Kazuo Tanaka and Asao Inadae

Synopsis; (

Lately, some chromium-molybdenium-vanadium tool steel for hot work such as drawing
of copper, brass and aluminum pipes or angles are used in Europe and America.

A series of experiments were carried out to study transformation point of some Cr-
Mo-V tool steels, and afterward, hardness and rate of deformation of samples subjected to
different heat treatments were measured. And then, as the tool steel was used for hot work,
changes in hardness and impact value -at high temperature were also observed.

Moreover, the authors carried out the comparison with W-Cr-V tool steels which had been
used hitherto, and ascertained the optimum heat treatment of some Cr-Mo-V tool steels

tested in this investigation.
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Table 1. Chemical composition of specimens.

Specimens. C | Si "Mn P S Ni Cr W | Mo v
At 0°36 035 | 020 0015 | 0017] 003 | 3-12 | Nil 3:04 | 0°56
A2 031 091 ‘ 016 0-01t3 0*016 0+35 5-04 4 5+18 0.41
A3 0°38 0°66 | 0°29 0°016 | 0°017 | 0°04 | 2°55 2 464 | 097
A4 i 0°37 0°76 | 033  0°017 | 0°022 | Nil 253 | 152 | 4762 | 097
DC | 035 0-15 I 0+37 0:012 | 0%002| 0708 |-2°61 | 5'23 | — 0°41
HDC i 0+33 016 i 037 0-023 0-004 010 242 9+88 — 047
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Table 2. Transformation temperature of
specimens. - ‘
- ot ‘ Cooling transfor-
. Heating | .
\T-F transformation: mation T
E Furnace cooling cooling
S.P begm ; finish begin : finish | begin
Al 860 | 910 | . 788 i 738 | 294
A2 882 924 768 | 719 - 249
A3 865 935 856 790 | 321
A4 865 936 8%2 ' 808 345
DC - 849 . 895. . 794 720 329
H‘D C 827 885 811 : 728 351
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Fig. 1. Relation be-
tween quenching tem-
perature and hardness
for each specimen.
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Fig. 2. Relation between tempering tempe-
rature and hardness for each specimens.
(quenching temperature 1050°C)
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Fig. 3. Relation between tempering -
temperature and hardness of A 3
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and hot hardness of A 3.
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Fig. 5. Relation between
quenching temperature
and hot hardness of A 4.
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Table 3. Rate of deformation as quenched of each Specimén.
'\Spe"’men; Al A2 A3 A4 DC HDC
- !
Quen ~ " T - - ;
- ching tem- ~_a| q [ ia:d a l ad al ed. «al ad a l ad | al ad
perature °C .
1000°C '—O 135 ’ 0- 065 —0-081 ' 0°072(—0+113 O.’Oé]}—-O'lOg 0°051 —0°090 | 0°077 —0"114 | 0062
) ' .
1050°C { 0°035 { o 150: 0019 t 0°125—0%072 O° 124: 0°087 ! 0°125/—0°040 O‘]21:—O:O92 0-097
a ! : rate of deformation in length direction.
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STUDIES ON ANISOTROPIC MK PERMANENT MAGNET (I) .

(On -the chemical composition and the additional elements)

Tokushichi M shima & Nob.ru Makino

Synepsis:

The MK permanent magnet Fe-Ni-Al ternary aloy was invented by Tokushichi Mishima

(one of authors) in 1930. Since then the magnetic properties of this alloy underwent no
improvement to a Temarkable degree for sometime. During the 2nd World War, it was
discovered that MK magnet containing the certain restricted range of composition could
attain to excellent magnetic properties by the heat-treatment in magnetic field.

In our country, the investigation of the magnetic treatment of MK magnet was kept, on .

for a long time in Mishima’s laboratory in University of Tokyo.

In this report, the

results of such investigation on the effects of chemical composition and additional eleme-
nts on the magnetic properties of this anisotropic MK magnet alloy will be described. The

experimental results on the heat-treatment and

industrial aspects may be reported later..

Brlefly this report may be summarized. as follows:
According to the increase of Ni content up to 179, the coercive force is 1mproved but

the residual induction becomes inferior.

Increase of Co content up to 289, is preferable for

the residual induction, but its content is relative to Ni content and it is-desirable to re-

strict the total content of Ni and Co to 38 or 39%,.

The magnetic properties is sensitive to
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