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An Unified and Systematic Interpretation for the Mechanism
of Formation of the Three Major Segregations

(Studies on the solidificaizon and segregation of largér steel ingots—IV)

Synopsis:

Shinsaku Onodera and yutaka Arakida

In the 2nd and 3rd Reports (Tetsu-to-Hagané, 1958, No.8, p. 872~880, and No. 1, p.1259~
1265) the authors made some observations and experiments with the large ingots which revealed
several plienomena concerning the vertical segregation occurred in the melt of ingot core.
Combining these new findings with some of the known primary causes for segregation, an
unified and systematic explanation for the mechanism of formation of the three major segre-
gatiomns, i.e. inverse V, V and negative segregation, can be derived.

Assuming that the convection and chemical changes in the melt of solidifying core, Soret-
effect at the liquid-solid interface, dilution (diffusion) of concentrated elements into the mo-
ther-liquor, etc. have no first-order effect upon the formation of macro-segregation; then the
concertrating action at the liquid-solid interface and upward transfer in the solidifying melt
play a leading rdle in the course of forming macro-segregations, as follows:

i) Inverse-V segregation: Nearly horizontal concentration and upward movement of segre-
gating elements give a resultant direction to the inverse-V strings. A key point of difference
from the older concept lies in the manner that the enriched segregates move upwards without

convection. (cf. 2nd & 3rd Reports).

ii} V and negative segregations: The forming mechanism of both segregations is essenti-
ally identical. The difference in the balance between the upward concentration and upward
movement in the  melt merely produces V or inverse segregation. (Figs. 3 & 4)

iii) Unified mechanism of formation for the three segregations: From i) & ii), the three
segregations are formed as the liquid-solid interface advances inwards. (Fig. 5)
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Fig. 1. Three major segregations in a
large ingot, perspectively drawn as
peaks and valleys on the distribution
surface along the longitudinal section.
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‘Relationship between 'H\igh-Temp‘eratu.re Tensionability
and Bendability of as-Cast Structures of Timken 16-25-6
(Forgeability of transformation-free alloy ingots—II) -

Toshimi Yamane, and Genjiro Mima

.Synopsis: ,

In the first report, entitled ‘‘Forgeability of Transformation-free Alloy. Ingots (I)>’ the
Vautlhors reported the relationship between the forgeability and as-cast structures, which
are a granular structure and columnar one, For the purpose of the auxiliary experiments
of the first report, by both impact and static tensile tests and bending tests at high temper-
ature the relationship between tensionability, bendability of as-cast structures of Timken
16-25-6 were studied. _ .

The direction of the tensile stress was parallél to.the long axial direction of a columnar
(longitudinal), and vertical to it (transversal). Bending directions of the columnar structure
were bending stress. applies to bend the columnar axis (longitudinal) and applies to does not -
bend the columnar axis (transversal). Both experiments were performed dynamic and static.

The results were as follows:

(1) The best elongation is obtained in the case of stress is applied to the longitudinal dire- ‘
ction and next the granular structure, the least elongation is obtained when the stress is
applied to transversal, in the tensile test. ‘ .

In the bending test, the best elongation is obtained in the transversal direction, and next,
the granular structure, the least elongation is obtained in the longitudinal.

The easy crack forming case is stresses that applied to seperate the boundaries of columnar.

The static test shows better elongation than dynamic one, in the both experiments.

(3)° Working energies until specimens broken, are most in the granular structure, next,
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