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The temperature dependence of the susceptibility of iron-manganese alloys, containing 
13-43.9% Mri, was studied; these alloys have fcc structure. It was found that the alloys 
are antiferromagnetic. Extrapolation to zero Mn content of the dependence of the anti­
ferromagnetic transition point on the amount of manganese indicates that pure y-iron 
is antiferromagnetic with a Curie point at low temperatures. 

KoNDORSKII and the present author have inves- posed by Brandt. [SJ In Brandt's method a meas-
tigated the magnetic properties of austenitic urement is made of the force exerted on a sample 
chrome-nickel steel and have suggested that fcc in a nonuniform magnetic field. This force is de-
iron (the y-phase) is antiferromagnetic. [i] This duced from the angle of torsion of a helical spring 
suggestion was confirmed by an analysis of the from which the sample is suspended. 
anomalous properties of iron-nickel (Invar) al- Below room temperature the photoelectric flux-
loys. [2•3] However, there was still no direct proof meter method[6] was employed. 
that y-iron is antiferromagnetic. Neutron diffrac- Iron-manganese alloys, containing up to 30% Mn 
tion studies of y-iron at high temperatures [4] did (by weight), consist of several phases in their 
not confirm antiferromagnetism. The present equilibrium state. [7] At room temperature they-
paper describes an attempt to determine the mag- phase may coexist with the ferromagnetic a-phase 
netic properties of y-iron by extrapolating the (bee) and the nonferromagnetic E-phase (hcp ). 
properties of iron-manganese alloys to 0% Mn. To avoid formation of the a- and E-phases, ~ 0.5% 
Iron-manganese alloys were selected because of carbon was added to alloys containing 13-24% Mn. 
all the alloying elements, manganese is the one X-ray diffraction analysis carried out on powders, 
which extends the region of appearance of the y- prepared from the alloy samples, showed that only 
phase most widely. the y-phase was present. 

1. EXPERIMENTAL TECHNIQUE AND SAMPLES 

The temperature dependence of the suceptibility 
was measured on several samples of iron-manga­
nese alloys. The measurements above room tem­
perature were carried out using the method pro-
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2. RESULTS 

The temperature dependence of the susceptibil­
ity indicated that the iron-manganese alloys are 
antiferromagnetic in the region where the y-phase 
exists. The results of measurements are given 

FIG. 1. The temperature dependence of the 
susceptibility (x) of iron-manganese alloys. 
The numbers by the curves denote the mangan­
ese content in weight per cent. 
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FIG. 2. The depend­
ence of Elc on the amount 
of Mn (wt. %) in Fe-Mn 
alloys. 

in Fig. 1. Kinks in the curves of Fig. 1 correspond 
to the antiferromagnetic transition points ®c. 

Figure 2 gives the dependence of ®c on the con­
centration of manganese. The general form of this 
curve shows that the antiferromagnetic transition 
point corresponding to O% Mn lies above 0°K. This, 
however, cannot be taken as a conclusive proof of 
antiferromagnetism of y-iron because extrapola­
tion is carried out over a large temperature in­
terval. 

Some magnetic properties of iron-manganese 
alloys are worth noting. First, the temperature 
dependences of the susceptibility (Fig. 1) above 
the antiferromagnetic transition points are hori­
zontal straight lines. This means that in the re­
gion where these alloys should be paramagnetic 
they do not obey the Curie-Weiss law. Second, 
the susceptibility does not change greatly on pas­
sage through the antiferromagnetic transition 
temperature. It is possible that on reduction of 

the manganese concentration to zero, the suscep­
tibility "jump" near the antiferromagnetic transi­
tion may also tend to zero. Thus extrapolation of 
the curve shown in Fig. 2 cannot be used to check 
whether y-iron is antiferromagnetic. 

These features of magnetic properties suggest 
that iron-manganese alloys have complex mag­
netic structure. They may possess antiferromag­
netic ordering of magnetic moments even at tem­
peratures above the observed antiferromagnetic 
transition. 

The author acknowledges his gratitude to Prof. 
E. I. Kondorskii for his help in carrying out this 
work. 
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