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ON THE CARBON-RESTORATION OF STEELS (I)
(Cementation by the Common Solid Carburizer)

Masazo Okamoto, Dr. Eng., and Naoto Shirai

Synopsis: .

The Si-Mn and carbon steels were decarburized in H,, Ca0, Ca0+109% Fe, O, and in air, and then
carburized at 1000°C for 2hrs in charcoal+20% BaCO,: The results obtained were as follows:—

(1) In the non-oxidation decarburization, carbon is more diffusible through the decarburized
layer than through that of the oxidation decarburization. In the former carbon content-depth
curves and hardness-depth ones have lower gradient from surface to inner part, the surface car-
bon content and surface hardness are higher and the decarburized layer becomes far thicker than
those of the latter. The decarburized amount due to the non-oxidation decarburization is signi-
ficantly smaller than that due to the oxidation decarburization. The decarburized amount in
steels due to hydrogen is the smallest and that due to CaO is the next. On the other hand, the
amount of weight-decrease in the latter is smaller than that in the former, probably because in
the latter steels are oxidized slightly during the deoxidation treatment.

(2) In the oxidation decarburization, carbon is not so diffusible through the surface layer due
to the simultaneous oxidation; hence, curves of carbon content and hardness have steep gradlents
from surface to inner part, and the surface carbon content and the surface hardness beccome mar-
kedly low. The decarburized amount is by far larger than that of a non-oxidation decarburization.
But, the decarburized depth is not thick, especially in the specimen decarburized in air. The de-
carburized-layer and -amount in Si-Mn steels are larger than those in carbon steels.

(3) In the carbon restoration, the carburized-depth and -amount are large in specimens of non-
oxidation decarburization, especially in specimens decarburized with hydrogen, probably because
of good carbon diffusion and of slight oxidation in the hydrogen-decarburized layer. In specimens
of oxidation decarburization, both the carburized-depth and -amount are small, especially in spe= .
cimens decarburized in air, which may be explained by the difficult diffusion of carbon and slight
reduction in the decarburized layer. ‘

(4) Hardness of the decarburized layer can be recovereﬁ easily in non-oxidation specimens,
while that of the decarburized layer by the oxidation decarburization is difficult to be restored
and the surface hardness becomes high, but the carburized depth becomes thin. The phenome-
non is explained by the little diffusion and surface accumulation of carbon in specimens received
oxidation decarburization.
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THE CONCENTRATION OF ARSENIC ON THE
SURFACE LAYER OF STEEL

Hiroshi Sawamura, Dr. Eng., Toshisada Mori and Akira Takada

Synopsis:

The authors investigated the structure of the surface layer of steel which had been heated in

ihe oxidizing atmosphere and obtained the following results concerning the bluish grey inclusions

and the arsenic rich layer;

(1) The bluish grey inclusions produced in the surface layer of steel which was heated in

the oxidizing atmosphere consisted mainly of FeO (wistite) and partly of Fe Oy (magnetite).

This phenomenon was generally recognized in steel indifferent to arsenic.
(2) The dendrite of [errite saturated by arcenic and the eutectic of ferrite and Fe,As were

produced as the concentration of arsenic became high in the surface layer of steel during heat-

ing in the oxidizing atmospbere. Fe;As or FeAs was not observed. Fe;As could not be obgerved

even when Fe-As alloy was heated in the melted B,0s.
(3) The authors investigated the etched colours of Fe,As and FeAs by several etching solu-

tions and recognized that the bluish grey inclusions were quite different from Fe,As or FeAs.
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