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On the Mechanism of Evolution of Inner Cracks of Cast Billets.

(Study on continuous casting of steel—iV)

Synopsis:

Kiyoto UsuniiMA

In the second report of this series, the effect of the secondary cooling on a cast billet was
studied and it was revealed that too-intensive spray cooling and too-high casting temperature
induced inner cracks of billets (ib., Tetsu-to-Hagané, vol. 46, 1960, No.7, p. 753). In this
report the mechanism of the evolution of inner cracks of cast billets was investigated.

The mechanism of the evolution -of cracks of cast billets is essentially the same as that in
normal ingot casting. In continuous casting, however, one must not neglect the effect of
relatively intensive spray cooling and pinch rolls on the evolution of cracks.

At the time of passing through the pinch rolls, internal stress which consists of thermal
stress originated from intensive spray cooling and mechanical stress originated from pinch

rolls may become to be greater than the strength of billet.

That is, the inner cracks may

occur. And this. inner cracks will be terminated by molten stepl Which is still remained in

the core of billet.

Calculation revealed that internal stress of a billet had the possibility to be greater than
the strength and experiments revealed that the end point, the time of evolution, the selective
~direction, macroscopic and microscopic characteristics of inner cracks substantiated this

mechanism of the evolution of inner cracks.

And the experimental results in the second report can be explained by this mechanism of

the evolution of cracks.
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. 3. Temperéture differences between the
surface and the inside of a billet.
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Fig. 4. Maximum temperature differences

between the surface and the inside of billets.
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Ball-Bearing Steels Made from the Sponge Iron as Raw Material.

Manabu UgenNo, Hirooki NARKAIIMA and Sadae IKEDA

Synopsis: ]

Nowadays, there are many reference data on the ball-bearing steels pertaining to the melt-
ing, refining, forging, hot-working and heat-treatment, but few reports on the raw material
for melting. . .

In the SKF ball-bearing steels, the sponge iron and returned scrap have been used as the
raw materials, while the iron sand, the commercial and returned scrap have been used
generally in Japanese ball-bearing steels. :

Therefore, it is very interesting to ascertain what the sponge iron has the effect on an
improvement in the durability of ball- bearing steels.

In this report, the austenitizing behaviour and durability of ball-bearing steels, made from
the sponge iron in a basic electric arc furnace, weré studied by means of chemical ana-
alysis, point-counting, lineal analysis, the Rockwell hardness test, static torsion test and thrust-
type life test.

The results obtained were as follows:

(1) The minor impurities like copper, molibdenum and tin were decreased considerably
in steels, in which more than 509% of the sponge iron was charged in the ratio of more than 509,
of the raw material.

(2) As the charged ratio of the sponge iron was increased, the contents of stringer-type
and oxide-type non-metallic inclusions showed a rising tendency, but that of Al,O;3-type
non-metallic inclusions showed no change.

Total content of non-metallic inclusions was increased with the enhancement of the charged
sponge iron.

(3) In each specimen the mean diameters of the spherodized carbide were between 0-84pu
and 1°04y, and this size appeared to be larger considerably than that of the SKF and the
New Departure ball-bearings.
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