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AN INVESTIGATION OF SOME METHOD PREVENTING THE FORMATION OF THE
ABNORMAL STRUCTURE IN CARBURIZED STEEL (THE FIRST REPORT).
By Hiroshi Sawamura.

SYNOPSIS:— Under the probable assumption that one of chief causes for the formation of the
abnormal structure in carburized steel exists in oxygen contained in steel in large quantity, the author
has carried out some experiments to prevent the formation of the unpleasant structure in question.
As the specimens of the present investigation, armco iron was adopted which was determined by analysis
to have 0067% of oxygen. It was found that the abnormal structure was hardly developed in the
specimens which were carburized in some gaseous hydrocarbons such as CH,, C;H, and C,H, in spite
of its prevailing in those carburized in the mixture of charcoal and 409 of BaCO;. These phenomena
can be easily understood if the assumption before mentioned is true, because gaseous hydrocarbons
deoxidize and carburize steel simultaneously at high temperatures.
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FEW IMPORTANT POINTS TO BE CONSIDERED IN NICKEL ALLOY STEEL FORGING.
By Tadayovshi Fujiwara, 1. Sc.

SYNOPSIS:—-There are two important problems to be considered in the forging of alloy steels.
One is “segregation” or “ghost” in the original ingot and the other is “ flakes ” produced in the metal
after forging.

As “segregation ” is the source of defects in the ingot, it must be removed or inclosed to some
harmless portion of the ingot. Hence it is necessary to find the location and the forms of “segregation ”
in various kinds of steel and in different sizes of ingot. The author has investigated carbon steel, nickel
steel, nickel chromium steel and nickel chromium molybdenum steel with ingots of 1'5 to 60 tons;
the experiments being carried out by taking sulphur prints from the vertical section of each ingot. It
was found that with carbon steel the “segregation” or “ghost” line spread towards the outer portion
of the ingot while with alloy steels the “segregation” (or “ghost” line) appeared to move on toward
the central axis of the ingot. The latter tendency was found to be more pronounced when more alloy
elements are used. This is clearly shown in the representative figures made by the author after actual
sulphur prints were taken from various alloy steel ingots.

Causes and remedies of the “ flakes ” have been discussed from time to time by many authors.
Most of them, however, seem to agree upon the opinion that occurrence of the “flakes” is related
to melting, casting, forging and heat-treatment.

The author, however, believes the following are the two most important factors affecting the
occurrence of the “ flakes ”.

1. Casting Temperature

2. Coling Process after Forging
The most favorable condition for preventing * flakes ” is high temperature melting and low temperature
casting in the melting shop and after forging the steel should be cooled as slowly as possible. The
“flakes ” can best be detected by a deep etching with 10 to 20 per cent of hydrochloric acid.
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