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Division 6 - Lincoln Laboratory 
Massachusetts Institute of Technology 

Cambridge 39 > Massachusetts 

SUBJECT: GRAPHICAL SUMMARY OF CORE DATA IN THE MgO-Fe20 -MnO SYSTEM 

Tos David R. Brown 

From: John B. Goodenough 

Date: January 25, 1°5U 

Abstract: A graphical summary of some of the magnetic data which were 
collected during 1953 on the MgO-Fe^O -MnO System is presented. 

Introduction 

In the graphs which follow, the compositions plotted are "as 
blended" mixtures and do not represent the final chemical compositions. 
In Figure 1 are shown some of the compositions whose microstrueture has 
been examined. Typical photographs of the observed microstructures are 
shown in Figure 2. In the magnesium-rich samples, a precipitate of MgO 
formed along the grain boundaries: in samples with a large magnesium 
excess, the spinel crystals formed in the MgO matrix. The a-FegO? pre
cipitate formed as sheets which usually penetrated from the outer surface 
of the core, or from inner surfaces about large flaws. The precipitate 
which forms in the manganese-rich portion of the diagram is believed to 
be tetragonal 2MO»Mn02 or tetragonal MO^MT^OJ, where M is a bivalent 
cation. Which description is used will depend upon whether Mn^+ ions are 
present in Mn^Oj^. In either case the precipitation mechanism is believed 
to be essentially that presented in M-2b73« The regular lamellations 
in definite crystallographic planes appear to be those predicted by that 
mechanism. 

A steep drop in squareness ratio, a reduction in magnetic 
induction, and an increase in coercivity occurs for those samples in 
which precipitation has occurred. Part of the decrease in Bs 9-30 Oe J is 
due to a failure to saturate the core at 30 Oe applied field when heavy 
precipitation, which causes low p. gaps in the flux path, has occurred. 
The saturation (~30 Oe) coercive-farce values are correspondingly in 
error in these regions. 

The low R values in the middle of the good-squareness region 
are not yet understood. More cores of these compositions are being 
prepared to check whether this is a true low-squareness region. Measure
ments of the anisotropy constant are also planned. Low values of K in 
this region could cause a collapse in loop squareness. 

J. B. Goodenough, "B-H Loop Squareness in the Magnesium-Manganese FerriteB," 
Lincoln Laboratory Memorandum M-2U73* October 22, 195U. 
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Contours of Equal Coercivity at Saturation (30 Oe) 
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Contours of Equal Induction at Saturation (30 Oe) 
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FIG. 2 

MICROGRAPHS, BEFORE AND AFTER ETCH, OF CORES MARKED A,B,C, AND D IN FIG. I 
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