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'RESEARCHES ON THE SPECIAL CAST STEEL (XII)

ON THE QUENCH-HARDENING AND TEMPERING PROPERTIES
OF SPECIAL CAST STEELS

Hideo M skashima, Dr. Eng.

Synopsis: The author studied on the relationship with the quench-hardening and grain size
of some special cast steels which were made to add Ni, Mn, Cr, Al, Al alloys and Ca-Si in
Or-Mo cast steels. It was found that the larger the grain size was the more remarkable the
quench-hardening effect become. Futher the quench-hardening effect was affected by the irrever-
sibility of steels such as element Nj, Mn, Cr, which made decreased the transformation point of
steel. It was presumed that the Jow carbon steel rapld]y increased in quench-hardening with the
addition of Ni. If the C content was large, however, the hardenab1hty was not so marked as that of
the low C steels. On the other hand, the addition of Mn dnd Cr had a pronounced effect than
Ni. ‘

The author also investigated the relationship of such alloy steels with nonmetallic inclusions
and quench-hardéning. Though the quenéh-hardening increased with increase of Ni, Mn or Cr
content, the number of inclusions was rather small and the size of it became larger. The num-
ber of inclusions increased with the addition of Fe-Si or Ca-Si, while the size of it became finer.

The impact resistance decreased considerably with elevation of tempering temperature, and
reached a minimum value at 300°~400°C (that is ‘a first temper brittleness), while it markedly
increased as tempering temperature were more elevated. In the present report the author also

investigated the effect of various elements on the temper-brittleness of Cr-Mo or Cr-Mn-Si ecast
steels. ’
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ON A NEW HEAT-BRITTLENESS IN STEEL

Naomichi Yamanaka and Kyojiro Sato

Synopsis . Tt is well known that various kinds of heat-brittleness (carbide brittleness, blue

shortness, secondary brittleness, transformation brittleness, red shortness and Heissbruch) are present

in steel. the authors found another new heat-brittleness which occures in the wide temperature

range from 550°C to 1200°C. When steel bath was deoxidized by inadequate amount of Al and

more than critical amount of Al;O, was retained in steel, austenite grain size at 925°C became

very small consequently. In this case a new heat-brittleness was liable to occur.
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