
Patented Sept. 11, 1934 

UNITED STATES 

1,973,525 

PATENT OFFICE 
1973,525 

PROCESS FOR IMPROVING THE MAGNETIC 
PROPERTIES 
AL LOYS 

O. F. R ON AND RON 

Otto Dahl, Berlin-Wilmersdorf, and Franz Paw 
lek, Karlshorst, Germany, assignors to General 
Electric Company, a corporation of New York 

No Drawing. Application October 11, 1932, 
Serial No. 637,286. In Germany October 24, 
1931 

5. Claims. 

High grade magnetic materials such as trans 
former or dynamo plates before being used for 
constructional purposes must be subjected to an 
annealing treatment in order to remove stresses 

5 and residual hardness which are due to the plas 
tic deformation set up during rolling, stamping 
and forming. In other cases reactions may be 
set up in the metal by the annealing atmosphere 
or changes may be brought about in the metal 

10 itself by the suitable selection of the annealing 
process and these may be employed for the puri 
fication and magnetic improvement of the ma 
terial. For example annealing is carried out in 
a moist hydrogen atmosphere in order to effect 

l5 decarbonization or in a vacuum for the purpose 
of entirely removing gas contents. 
The invention is based on a new COmbination 

of these various annealing processes and con 
sists in the fact that the annealing is first car 
ried out in a current of hydrogen and Subse 
quently in a vacuum. The effect of Such a treat 
ment is shown in the following example in con 
nection. With electrolytic iron. 

Electrolytic sheet iron is very hard and of 
25 magnetically poor quality after separation, SO 

that an annealing treatment is just as necessary 
for it as for cold rolled material. The annealing 
temperature was in all cases 850, the duration 
of the annealing and annealing atmosphere be 
ing varied. Cooling took place slowly in the 
furnace in order to prevent heat stresses, and 
in order to prevent the carbon from remaining 
dissolved, as the carbon which remains in Solu 
tion because of rapid cooling increases the 

35 hysteresis loss and gives rise to aging phenomena. 
Slow cooling provides sufficient time for the 
carbon to be separated so that the above indi 
cated phenomena are avoided. In Order to show 
the actual improvements attained, the figures 
for the losses where determined (hysteresis loss 
for an induction of 10,000 lines 
(a) 4 hours annealing in H2 atmosphere W10=1.2 

to i3 Watt/kg. 
8 hours annealing in H2 atmosphere W10=1.2 

45 to 1.3 Watt/kg. 
(b) 4 hours annealing in Wacuum of an Oilpump 

W10=1.15 Watt/kg. 
hours annealing in Wacuum of an Oilpump 
W10=1.1 to 1.15 Watt/kg. 

(c) 4 hours annealing in Vacuum with Subse 
quent annealing for 4 hours in H2 atmos 
phere W10=1.1 to 1.15 Watt/kg. 

(d) 4 hours annealing in H2 atmosphere with 
Subsequent annealing for 4 hours in vacu 
um W10-0.7 to 0.75 Watt/kg. 
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The improvement achieved by the combined 
annealing process under d is appreciable. As 
may be seen from the figures given under a-c, 
it cannot be attributed to the duration or the 
effect of a separate annealing atmosphere. The 60 
necessary assumption is that it is apparently 
due to the sequence of the annealing treatment 
given under d. 
The tests referred to above only represent an 

example of the new process, the advantages of 65 
which may be confirmed if desired by tests not 
Only on electrolytic iron but also to a more or 
less marked degree on other magnetic alloys of 
iron. It appears obvious that the advantageous 
effect is due to changes in the carbon content 0 
which is always present as an undesired ad mixture. 
What We claim as new and desire to Secure by 

Letters Patent of the United States, is: 
1. In the art of magnetic material the process 75 

for improving the magnetic properties of iron 
and iron alloys which comprises annealing the 
metal in a current of hydrogen and Subsequently 
annealing it in a vacuum. 

2. In the art of magnetic material the process 80 
for improving the magnetic properties of iron 
and iron alloys which comprises annealing the 
metal in a current of hydrogen at a temperature 
of 850° C. and Subsequently annealing it in a 
vacuum for about four hours. 

3. In the art of magnetic material, the process 
for improving the magnetic properties of iron 
alloys Which comprises annealing the metal in 
a current of hydrogen for about four hours, cool 
ing the metal at a rate to prevent heat strains 90 
and to prevent the carbon in the metal from 
remaining dissolved, and Subsequently anneal 
ing the metal in a vacuum for about four hours. 

4. The process for improving the magnetic 
properties of electrolytic iron or iron alloys which 95 
comprises annealing the metal in a current of 
hydrogen at a temperature of about 850° C., 
slowly cooling the metal to room temperature and 
annealing it in a vacuum for about four hours. 

5. The method for improving the watt losses 00 
in magnetic ferrous alloy plates suitable for use 
in the magnetic circuits of electrical apparatus 
which comprises annealing said plates in hy 
drogen at a temperature of about 850° C., slowly 
cooling said plates to room temperature and an- 105 
nealing them in a vacuum for about four hours. 
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