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THE EFFECT OF PHOSPHORUS ON THE MAGNETIC PROPERTIES OF IRON.
By Heihachi Kamura. ) )

SYNOPSIS:—The author has beén published on the effects of phosphorus as to the mechanical -

and physical properties of iron on this journal, Vol. X VIII, No. 4. This is the contuniation. of the
previous investigation. It has been known that the magnetic properties of the iron is remarkably
effected by small amount of impurities in it and the superior magnetic properties is obtained to eil-
minate the impurities as lower as possible in its manufacture. )

The author incidently discovered, in an occasion of investigation of iron made by the process of
hydrogen reduction, that the phosphorus in the iron improves the magnetic properties of iron-that is
high permeability and low hysteresis loss.

In this research, the magnetic properties of phosphor iron, containing lower than 19% P was inv-
estigated. 'When the amount of phosphorus in the iron is about 07 9% the maximum permeability
reached to 20,000 and the hysteresis loss decreased to less than 1,000 ergs. per 8q. cm. per cycle ; that
is mearly correspond to three times in the maximum permeability and 609% in the hysteresis loss
compared with the 85% silicon-steel in the market. When the phosphorus content is more than
059%, no ageing phenomena was obserbed. It was recognized that the proper annealing temperature
exist by different phosphorus content to obtain best magnetic properties. In ithe investigation of
the miecroscopic structure, the higher the phosphorus content in the iron the larger grain size was
to be seen as in case of the silicon-steel, but it is not much remarkable when the phosphorus content
reaches to more than 059%. When the annealing temperature is raised to the recrystalized range
which is seen from the constitutional diagram of Fe-P, the deleterious effects on the magnetic prop-

erties was observed.
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.
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: annealed 27rs at 1,000°C k annealed 2hsrs at 1,050°C
NO. P% ‘ B at [t}nax Wh B) " He - - B at -,Uma.x a ‘/V-h Br I{c
: fomax gauss ergs/em?feycle gauss - oersted fmax gauss ergs/em?eycle gauss oersted
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