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On the Mirror Surface of Austenitic Stainless Steel

Synopsis :

Shigeto Y AMAGUCHI

A mirror surface of austenitic stainless steel was finished by polishing with an aqueous suspension of
alumina. During the colloid chemical polishing, the oxide particles were evenly embedded in the sub-
strate, and at the same time the surface layer underwent a martesitic transformation.

The solid state reaction that took place between the abrasive oxide particles and the alloy substrate
was promoted in virtue of the magneto-catalytic Hedvall effect, since the martensitic transformation
concerned gave rise to a ferromagnetic and distorted lattice structure.

The lustrous mirror surface that was obtained proved to be dielectric, ferromagnetic and corrosion-
resistant so that it was susceptible to the electrooptic effect, e. g. to Faraday and Kerr effect.

The crystallographic, magnetic, and dielectric analyses were carried out in terms of electron diffrac—
tion reflection, and it was demonstrated that this procedure could serve as a quality testing of aus-

tenitic steel.
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Photo. 1. Electron reflection pattern from the
mirror surface of austenitic stainless steel
finished by polishing with an aqueous
suspention of alumina of gamma-type.
This figure consists of the reflections cha-
racteristic of the spinel type lattice struc-
ture (space group: Fd3m) whose cell
edge amounts to 7.90 A. The high back-
ground is due to the Beilby layer formed
during the polishing, Wavelength of the
electrons applied: 0.0306 A (acceleration
voltage : 180kv). Distance between the
object and the screen: 50 cm. Positive
enlarged 2.3 times.
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Photo. 2. Diffraction pattern of the alumina pow-
der employed as the abrasive. Compare
this figure with Photo. 1. It is seen that
the abrasive powder is embedded in the
mirror surface corresponding to Photo. 1.
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Photo. 3. Electron reflection pattern from the
mirror surface of platinum finished by
the same way as for the specimen of
stainless steel. Compare this figure with
Photo. 1 and Photo. 2. It is seen that
at the mirror surface corresponding to
Photo. 1 there occurred a chemical reac-
tion.
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Photo. 4. Electron reflection pattern from the
surface of austenitic steel polished mecha-
nically with a file. This figure corresponds
to the pseudocubic body-centered martensitic
structure caused by the strain-induced
transformation.
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Double exposure for magnetic analysis.
Reference pattern of non-magnetic gold
foil is superimposed on Photo. 4. Eccent-
ricity between the diffraction rings is
recognizable which is caused by the
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magnetic field B at the specimen surface
in Photo. 4.
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Photo. 6. Double exposure in which Photo. 1 is
superimposed on the reference pattern
of gold. Ring eccentricity is larger than
in Photo. 5, and it is directed other
than in Photo. 5. This implies that
Photo. 1 is subjected not only to the

£
magnetic field B, but also to the elec-

iy
trostatic field £ at the surface charged
with electrons.
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Fig. 1. Vector analysis of Photo. 6 4Z denotes
the magnetic displacement of the electron

=
beam measurable on Photo. 5, and 4X
the electrostatic displacement. The resul-
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Fig. 2. Illustrating the surface states of stainless
steel finished by means of a tribochemical
procedure.
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Photo. 7. Electron reflection pattern from the mirror
surface of austenitic stainless steel finished
with an aqueous suspension of alumina of
alpha-type. Reflections agree with the
Miller-indices characteristic of corundum
(space group: C3m, a;=4.76, c,=13.04).
Positive enlarged 4.2 times.’
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