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To all whom it ma J COTLCETTY

Be it known that I, RoBurr ABBOTT Hap-

FIELD, a subject of the King of Great Britain,

and a resident of Sheﬁleld 1n the. r::mmw of

England, have 11“11?'{31]13{}(11 certaln new
and useful Improvements in Methods of Malk-

1ng Magnetic Materials, of Wluch the tollow-

g 1s a SpBGI[lCELLlOIl
My invention relates to the mfﬂuncr of ma-

terial having magnetic and electrical proper-

t1les which rend{,,r 1t suitable foruse in various

electrical apparatus, such as ballast-coils,
transformer-plates, and the like. |

I have heretofore discovered that a mate-
rial suitable for the above purposes can be
produced by alloying iron with other ele-
ments, more particularly silicon, aluminium,

and phosphorus. Material thus produced has

a high permeability and electrical resistance
and a low hysteresis quality, ‘which advanta-
geous qualities may be further increased by
a treatment involving successive heating and
cooling. In theiurthel practice of the ‘LbOVB
invention I have discovered that when the

material treated is1n the nature of thin sheets

the process requires considerable modifica-
tion 1n order-to secure the best results.

My present invention therefore has for its
object the treatment of magnetic materials
when 1n the form of thin sheets or the like
for the purpose of increasing the perme-
ability and electrical resistance and decreas-
Ing the hysteresis.

As an example of my invention I will de-
seribe the following procedure: In a com-

-mon crucible or in an electrical crucible 1

melt pure iron with silicon or aluminium or
phosphorus, employing a percentage of these
acdditions varying from one-quarter of one
per cent. to eight per cent. I may employ
only one of the three elements mentioned or
two of them orall three. Instead of the cru-

| cible process I may employ the decarbonized*

or desiliconized iron produced by any steel-
making process, such as the open-hearth, the

pneumatic, or the electrical process, addmﬂ
the desired percentage of silicon, alummltnn
or phosphorus to the iron during such proe-
ess. The molten ailloy is poure ed into suit-

50 able ingots, which are then rolled into sheocts

rial to 9._)0

' 1n the usual manner.
of the alloy varies, but a typical ex muﬂ
contained the following percentages: 2. 75 per
cent. of silicon,

per -cent. of manganese, .03 per cent. of sul-

fur, .03 per cent. of phosphorus.

The material produced by melting and roll-

ing, as above deseribed, has a hi 011 magnetic
permeability, a high e]ectl*lml 1‘@31%&1‘166, and
a low hysteresis: but the process up to the
point to which I have described it is not the
subject of the present application.
ent invention relates to the treatment, which

I will now describe, to which 1 subject the
magnetic material 1}1*0&11&{,(1 in accordanée

with the indications above given or any

other analogous m.-_wneuc, ]Th’LLGlLL] of small

thiekness.

My improved treatment is as follows: I
first heat the sheet or other thin material to
a temperature considerably below its melting-
point—say about 800 centigrad 1er
allow it to cool, preferably quickly, as by ex-
posing the material to atmospheric air of or-
dinary temperature. Thereupon I reheat the

material to a temperature higher than that

employed during the first heating, but still

be]ow the 1“;:1ultinﬂ p{)int
Lllel‘mﬂ electl 1c (,ouple in current pr Lctlce 18
well adapted for this purpose with a 11"1.;Lt{31*i.;11
of the composition indicated ahove.
the metal is allowed to C{)D] very slowl
by leaving it 1n a furnace, the cooling' being
often mtended to lastseveral days. Ancetha
treatment consists in first heating this mate-

ing 1n air, then I&IIB:LLII]H 1t to 750% centi-
mdv, and coc}lmﬂ slowlyrm furnace. Kither

one or both of Lhe% treatments nvw be re-
peated, or after the first treatment has been

By these tr eatments

hysteresis.

In sundry of ¢t
referred to a ms
silicon; but I desire it to be understood t.
the term “‘silicon” is to.cover equivaler

he appended claims I have
gnetic material containing
hat

My pres-

A 134,,1'1'11"){31 slture' M’

The exact composition

.07 per cent. of carbon, .08
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carried out the second type of heating may
“Dbe repeated frequently.
7‘35 T secure a very marked increase of magnetic
1 permeability and also a material decrease in
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“such as aluminium, phosphorus, and their
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combinations with each other or with silicon.

- What I claim as new, and, deswe to secure
by Letters Patent, 1s—

1. Theherein- described methods of produc-
ing a magnetic material of high permeability
and low hysteresis action, whieh consists 1n
alloying a magnetic substance with silicon,
reducing the alloy to a thin body, heating
such thin body to a temperature below 1ts
melting-point, allowing it to cool, reheating
it to a temperature above that ﬁrst emploved
and again allowing it to cool.

9. The herein-desceribed methods of increas-
ing the permeability and decreasing the hys-
teresis of magnetic materials when in the

torm of thin bodles which consists in heating

said bodies to a tempereture below the melt-
ing - point, then allowing them to cool, then

reheating to a temperatureabove thatfirstem-

ployed, and again allowing them to cool.
3. Theherein-described methods of increas-
ing the permeability and decreasing the hys-

767,110

teresis of magneticmaterials whenin the form
of thin bodies, which consists in heating said
bodies to a temperature below the melting-

point, then cooling them quickly, then reheat-

ing to a temperature above that first em-
ployed end then a,llowmcr them to cool
slowly. |

4., The herem—deserlbed methods of produc-

30

ing a magnetic material of high permeability .

and low hysteresis, which consists in alloying
a magnetic substance with silicon and reduc-
ing the alloy to a thin body, heating such
body to a temperature below its melting-
point, allowingitto cool qulckly, reheating to

a temperature above that first employed and
sllewmﬂ‘ it to cool slowly.

In testimony whereof I have si cmed my name
to this specification in the presence of two sub-

seribing witnesses.
| R. A. HADFIELD.

Witnesses:
Epwin MORTIMER,
H. MARTIN.
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