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THE BRITTLENESS OF STEEL AT SUB-ZERO TFMPERATURES AND
RAPID COOLING BRITTLENESS OF ANNEALED STEEL.
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SYNOPSIS:—Part I. The Brittlenss of Steels at Sub-Zero Temperatures

The brittleness of steels at sub-zero temperatures was investigated as to plain carbon and several
alloy steels in their various heat treated conditions. In the test, the Charpy impact test-pieces were
dipped in Duwer’s vessel being kept at various low temperatures by means of ether and dry ice. The
‘writers’. view on the brittleness is that it is not the characteristic of e-iron itself, but due ‘to the
presence of foreign substance and internal stress in it.

Part II. Rapid Colling Brittleness of Annealed Steel:- :

Annealed low carbon steels show an extreme brittleness if they are rapidly cooled from the tem-
peratures close to and under the critical point. The effect is equally observable down to 500° with dec- ‘
reasing magnitude. This brittleness shall hereafter be called as “ Rapid Cooling Brittleness of Annealed
Steel” In this investigation, various characteristics of the brittleness were shown. and made clear the
nature of the phenomenon. The brittleness is due to the precipitation hardening of cementlte at

room temperature.
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ON THE FORMATION OF THE GRAPHITE EUTECTIC IN THE TRON CARBON ALLOY
By Tomo -0 Sato and Seiji sthzgom

SYNOPSIS:-—Thé pure White pig iron was melted in a "high vaccum furnace which was specia‘lly ,
deviced using tungsten wire as heating element, and thermal analysis was carried out. The eutectic
reaction in the pure jron-carbon system takes place in two steps which differs as 7—10°. This pheno-
menon well agrees with Ruer and Goerens’ result, and the change which takes place at the higher
temperatﬁre, in cooling is due to the formation of the austenite-graphite eutectic, and that of the
lower temperature, to the austenite-cementite eutectic, so called ledeburite. In the specimens subjected
to the analysis, two kinds of eutectics above mentioned were well observed under microscope. Therefore,

the authors pointed out the correctuess of the double diagram of the iron-carbon system. The mechanisms

of .formation of various forms of graphite, mottled iron and “ Umgekehrter Hartguss’” were discussed
on the basis of the results obtained in the bresent in'v‘estigation.' By assuming a fact that the degree
" of dissociation of Fe,Cin molten pig iron decreases as the amounts. of some impurities.or dissolved
. gasses. increases or the heating temperature rises, the readiness of formation of the graphite eutectic in

the pig iron melted in vaccum was well elucidaetd.
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