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Effect of Mechanica! Polishing on the Magnetic Properties
of Mn-Zn Ferrite Single Crystal.

Yukio ICHINOSE

The effeet of mechanical polishing on the magnetic properties of the single crystal of Mn-
Zn ferrite was foundamentally investigated. The following results were obtained,
(1) The effect of mechanical polishing depends on the crystalline axis, and the order of effe-

{<{100>>(001)} > {<110>>(001)} > (<{1112>(011)}
{2) The depth of the deformed surface layer (1~2 pm) increases with increase of the poli-
shing-powder size. The magnetic properties are recovered after etching out the deformed layer.
(3} The crystal structure of the deformed surface layer is found by electron beam diffraction
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Fig. 1 Chemical composition of a boule of the
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dgman method.

— 57T —




—/# ¥

Table 1 Comparison of polishing methods.

. Polishing material | Polishing XX xxx
E
guipment Diso |PowderSize rate Coarseness |Flatness
x i Amin m
Alumina Am IS j—
Methed | || Lapmaster | FC (=10pm | ~3 ~0.07 o 0.2"5m
. Aluming 0.1~
Method 2 | Lapmaster | FC (=4 pmy| ~| ~0.04 0.2
Diclmondd o1~
compound | ~ 0. ~ Q.
. Methoc!3 Lapmaster | Sn een pp&m) 0.3 0.02 0.2

{ 1oad ~500g/cm? rotation of disc=50r.p.m )

X FC : castiron

XX Coarseness is shown with maximum height Hmax,
XX X Flatness is shown with height per FOmm
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(a} (100) plane as polished
{b) (110} plane as polished
(&) {111) plane as polished
(d) (100) plane as etched by 5 pm from polished surface.

Fig. 2 Change of the B-H curve of a ring sample with crystalline plane.
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Fig. 3 Dependence of the B-H curve of a ring sample of (100) plane on the
polishing method and on the etching depth.
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‘Fig. 4 Dependence of the anisotropy field Hk-
etching depth relationship on the polishing
method. '
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Fig. 5 Dependence of the anisotropy field Hk-
etching depth relationship on'the crystalline
plane.
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Fig. 6 Effect of the thickness of an as-polished
ring sample (method 3) on the B-H curve.
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Fig. 7 Correlation between the anisotropy field
Hk and the reciprocal thickness 1/d of ring
sample as polished.
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Fig. 8 Effect of the crystalline axis and plane on
the B-H curve of a window-like ring{polished
by methed 3),
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Fig. 9 Composition dependences of the magnetic

crystalline anisotropy K and the magnetost-
riction 4100 and 2111.
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