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RESEARCH ON THE NON-METALLIC INCLUSIONS
OF KILLED STEEL (II)

Yosaku Koike, and Shoichiro Komazuka

Synopsis: .

The microscopic structure and chemical composition of streak seams in the experimentally
prepared 5ton killed steel-ingot (200~500g/t Al were added) were investigated, then the
mechamsm Or process of the seams- occurrence were researched. The results obtained were
as, follows. ‘ o
(i) Mn-silicate type of seams found very rarely in the bottom or surface of the ingots were
‘the reaction-products between refractory materials and [Mn], [MnO] or [Fe].

(ii) AlO, type-seams found in the interior of ingots were almost AlO; crystal and high
Al,0; type-seams containing 65~70% Al,O; had Al,Og crystals precipitated on the matmx of
Mn-Fe-Al-silicate.

(iii) - Al;O3 type and high Al;O; type-seams originated from the oxidation of [Al] by the
air and the reduction of eroded refractory particle by [Al].

(iv) AlO; type and hig]:i Al,O; type-seams already grew in the metals of runner brick
at the bottom pouring. Theéy happened in the narrow metal independently of the theories
of the cedimental l:rystal or the segregation at ring ghost in the large ingot.

(v) The maximum length of the seams coagulated by the effect of cedimental crystal
were calculated under some assumptions. They wese about 2~3mm when the forging ratio
of ingots were 10~20. But by the observation of seams-distribution in ingot, the effect of
cedimental crystal was rather thought to prevent the floating up of the macro-scopic in-
clusions in the mold. . ' '

The effect of the cooling velocity of mold-bottom on the floating up of macroscopic in-
clusions poured into the mold (top poured), the relation between the demension of the ladle or
nozzle and the poured stream-condition of molten steel and so on are now being studied.
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THEORETICAL CONSIDERATION ABOUT EXPERIMENTAL
FORMULA(H?CREEP"

Synopsis:

M asa-ybsh'i Kaowai

Creep is considered to appear as the result of deformation of crystal grains and move-
ments at crystal boundaries; but, as the effect of the latter is secondary. and its theore-
tical treatment is very difficult, it may be disregarded in the first approxxmatxon ,

In this report, adopting the effect of dislocation in crystal in qualitative meaning, the

author defines the rate of

work-hardening as the mutual reaction of dislocations and

represents the usual experimental formula of creep as the function of stress and rate of

work-hardening.

He discusses the stationary state of creep as the application of this theory,

and describes the rapid method of measuring the creep rate of the stationary state.
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