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The Influence of Cu, C and N on the Magnetic
Properties of Silicon Steel Band

By Kenji Ono, D.S.E. and Ryoichi Sasaki
Hitachi Research Laboratory, Hitachi, Ltd.

Abstract

The experiment herein introduced was conducted to make clear the effect of Cu,

C and N, as impurities, on the magnetic property of Silicon Steel Band. Three

types of specimens were prepared, i.e., (1) specimens containing 0 to 0.5% Cu and

3.49 Si, (2) specimens whose C-content is varied by carburizing, and (3) specimens

whose N-content is varied by annealing in hydrogen or nitrogen at high temperature.

As a result of the experimental study on the effect of cooling process after hydrogen

annealing at 1,200°C, reheating at 400°C and repeated heating at from 100°C, to

750°C on the magnetism, and the change of microscopic structure, the following
were ascertained.

(1) Magnetism is harmed with the increase of Cu-content, for the higher magnet-
ism, therefore, it is desirable to keep Cu-content as low as possible.

(2) Specimens slowly cooled after annealing show a better magnetism than those
air-cooled.

(3) When specimens containing C or N are cooled in air after annealing, carbides
and nitrides precipitate in crystal grains assuming the form of small needle,
and on reheating at 400°C after that, precipitation intensifies resulting further
decrease of magnetism. When specimens are slowly cooled, carbides and
nitrides precipitate along crystal boundaries in net-like forms, and no change
occurs on reheating. These phenomena indicate the fact that the magnetism
is closely related to the condition of the precipitates in structure.

(4) Small quantity of C or N in Silicon Steel Band shows very similar behaviour,
but there are following differences between them :

Carbide may be etched by boiling sulution of sodium-picrate and dissolves in
« iron above 700°C, while nitride cannot be etched by this reagent, and almost

dissolves in « iron at 550°C and perfectly at 600°C.
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