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STUDY ON HIGH TEMPERATURE OXIDATION OF
- HEAT RESISTING STEELS (I)

ok eshi' Akutagawa, Dr. Eng.and Toshio Fujita .‘ ,- S

Synopsis: -

Burning of heavy oil in gas turbines raises some special problems. Especially, “‘vanadi-umg
attack ” is a problem of importance. This report discussed the fundamental experiment concernmcr

" vanadium attack and some methods which were- being considered for preventing them. -

The presence of a small guantity of the vanadium pentoxide or artifical ash, 2mg (5mgj'on_k
specimens (15 X20 X1mm), was sufﬁclent to increase the loss of metal from tenfold to fxftyfold in
100 hours, ) ]

It was found that this attack was acceralated with increasing quantity of vanadium pentox1de or
artlﬁcal ash. Especially, Timken 16-25-6 alloy was attached at 800~850°C very severely. , o

It was presumed that when this alloy with 6 pet. molybdenum content was oxidized, mo]ybdenumy L
trioxide appeared on its surface, and because molybdenum trioxide as well as vanadium pentomde,
which had the very low melting pomt fused together with the oxide frlm, the protecting action -
of the film wasg destroyed. In addition, molybdenum trioxide and vanadium pentoxide Welfe thei .
catalyser of oxidizing reactions, and thus the oxidation of the alloy was ren}érkably promoted, r

The protection of vanadium atiack would be needed either to render V504 inert (Ca0, MgO
etc.) or to provide some new kind of protective layer (ceramic coating etc.)over the materials.

It was found that when vanadium pentoxide was mixed with MgO er CaO, the ox:xdxzmg

" reaction of materials was impeded at about 100%«—80030 and .the materials which had bﬂen'

given ceramic coating showed very excellent results for vanadxum attack at 800°C~900°C.
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- EFFECT OF TESTING TEMPERATURE ON NOTCHED IMPACT
TOUGHNESS OF CONSTRUCTIONAL ALLOY STEELS
TEMPERED AT LOW TEMPERATURES

Synopsis:

" Taiji Kawai and Motoshi Nishida

" It is known that the notch strengbh and the notch toughness are considered to be the important
. characteristics for constructional alloy steels possessing higher level of strength.

~ From the results of former investigations, one of the authors found out that low tempering
temperature embrittlement of hardened alloy steels which occurred at iempering temperatures of
800~350°C markedly reduced the notch strength of the steels under various testing conditions,
such as repeating impact, tensile and fatigue tests performed to see the properties of noiched bar,

This report was intended to state the studies made on the effect of testing temperatures, vary-
ing from —%0 to +200°C on Charpy impact values with two heats of Ni-Cr steels which were oil-
hardened and then tempered at various temperatures ranging from 100 to 450°C. From the
results it was noted that the transition temperature, observed from impact value, was apparent-
ly a function of the tempering temperature, and that the tempering within the range of embrit-
tlement caused a higher transition temperature, whereas the tempering at approx. 200°C resaited in
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