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The Magnetism of Yasugi Magnetic Power Iron

By Sadao Koshiba, Teruo Yamanaka, Iwao Furukawa

and Terumi Nishinuma
Yasugi Works, Hitachi, Lid.

Abstract

Magnetic power iron has been manufactured at many an iron foundry, but
there has besen seldom produced excellent product.

At Yasugi Works, using the materials of iron sand origin, research and trial
manufacture of this kind of iron has besen carried on aiming at the production of
superior grade of product.

In the course of research it was found that the cold rolling had a decisive effect on
the grade of magnetism of the magnetic power iron manufactured. Further, the
size of crystal after re-crystallization obviously differs according to the rate of cold
rolling. And the bigger and the more coarse is the size of crystal, the stronger
magnetism can be afforded.

It may be added however that each material has its own size of crystal for the
same strength of magnetism.

Also, given the same ratio of cold rolling, the plates of the same material give
the different grades of magnetism if the final thickness is different.

Then, in order to obtain a good surface finishment with lower rate of cold roll-
ing, several methods have been tried and the one considered most effective is to
apply the cold rolling process at a temperature no lower than that of recrystalliz-
ation. The annealing temperature after cold rolling should be 800 ~ 850°C, with
holding time of 3.5~4 hours. For the cooling after annealing, the air cooling will
fit the purpose.

Yasugi magnetic power iron of iron sand origin has almost uniform distribution
of magnetism regardless the difference of melting furnace and of the part of the
mother ingot from which the magnetic power iron is to be manufactured. It
shows the B, of 10,000 gauss and the Hc of 0.7 Oersted, and both are comparatively
free from aging with only 15% or less of deterioration
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Table 1. Chemical Composition of
Test Material
(L5214
C Si Mn P S Ni| Cr
nl{:/{{ |
A 0.027 0.08 0.09  0.012 0.020 Nil 0.10
B 0.017 0.07 0.09 | 0.012 0.020 .Tr 0.10
C 0.019 0.09 0.02 0.017 0.018 Nil 0.085
D 0.020 0.14 0.01 0.009 0.020 Nil 0.059
E 0.01 0.18 0.03 0.014 0.010 0.27 0.19
B 0.02 0.08 0.04 0.012 0.018 0.07 0.56
G 0.02 0.03 0.022 0.008 0.020 0.03 0.09
i 0.03 0.16 0.026 0.011 0.058 0.01 0.13
| 0.03 0.06 0.001 0.020 0.026 Nil 0.09
J 0.02  0.15 0.02 0.011 0.021 Nil 0.07
NKA 0.015 0.06 0.05 0.007 0.07 0.04
NK##B 0.03 0.08 0.001 0.014 0.05 0.02
NK+#C 0.015 0.04 0.06 0.007 0.07 0.03
up* . 0.049 0.04 0.008 0.03
F 14 A 0.06 0.29 0.011 0.09
F & B 0.05 0.01 0.12 | 0.007 0.07 0.07
A + 0.02 0.19 0.021 0.010 0.04
N S # 0.02 0.12 0.011 0.005 0.02
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Table 2. Effocts of Cooling Methods (Air Cooling)
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Table 7. Deterioration Rate

(heated at 100°C)
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Table 8. Deterioration Rate
(Cooled in Air)
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