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THE INFLUENCE OF ZiRCONIUM ON IRON AND STEEL (I)

Ilfasﬁyoshq] Hasegowa
Y

Synopsis: In foreigh countries, the influence of zirconium on iron and steel was studied quite

a considerable time :

the results were put to practical use. but, in Japan, there are few publi-

shed systematic studies about this influence of zirconium, in fact, still many unknown points
about the effects of zirconium and no commercial uses of it.

The author has studied about this problem since 1941 and reports on this essay I, the influ-
ence of a small amount of zirconium on iron aund steel, mostly, the results of elemental studies

in laboratory scale.

The results of these experiments are summerized as follows.
(1) Commercial zirconium mother alloy of differentiated methods of preparation in assortment,
chemical composition, action and yield in melting were tésted.
(2) When a small amount of zirconium is added into steel, blowholes in ingot can be reduced
and sound ingot gotten, and oxygen and nitrogen contents in ingot can be reduced. The degree
of deoxidizing action is stronger than silicon and pretty weaker than aluminium. Zirconium
greatly reduces the percentage of acid-soluble nitrogen in an ordinary steel,

(3) Pretty clean steel can be obtained with moderate treatments and many characteristic
inclusions are recognized in zirconium-treated steel. Compositions and forms of these inclusions

were studied.
(4D Desulphurising capacity of zirconium is stronger than manganese and the maximum value

ofi desulphurisation percentage was 65%.
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INFLUENCE OF OXYGEN ON THE PROPERTIES
- ' OF IRON AND STEEL (il)

Taiichts Saito

Synopsis: i ) .

In the first report, exprimenﬁs on the influence of oxygen, on the grain size and hardenability
of pure carbon steel was described in detail, that is, in pure carbon steels, grain size is influ
enced by the presence of oxygen, moreover, hardenability is distinctly retarded with an increase
of oxygen content. . . o

However, in commercial steels, as various alloying elements are contained, it is necessary to
clarify the influence of oxygen on these steels containing the third element, aud then to apply

. the most appropriate refining method to make these steels. ‘

{ In this second report, the author has tried to study these infiuences on pure nickel steels con-

taining a certain amount of carbon and various amounts of oxygen.

Results obtained are as follows: L

1) Pure nickel steels containing a little oxygen and. much oxygen have greater tendency to
form grain growth at the temperatures between 930°C and 1030°C than that containing medium
amount of oxygen.

2) In pure nickel steels containing a little nickel and much oxygen, abnormal structure is
apt to appear in the carburized seimples; however, even if nickel content increases in the steel
containing much oxygen,abnormal structure is not observed, )

3) Pure nickel steels containing much oxygen bave distinctly lower hardenability; however,
even if nickel content increases in such steels, they become to have the same hardenability as
+that containing less oxygen. _

4) From above mentioned facts, it is revealed that nickel neutralizes the injurious effects
of oxygen in steel. - o

R On the other hand, it is said that flakes are apt to break out in mickel steels; therefore, it i3
A thought that the practical refining of nickel steels has to be performed chiefly to remove hydrogen,
even though it causes an increase of oxygen to some-extent. ' )

However, it has not yet been clarified that whether these results depend upon only the effect
of oxygen content or not. '
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