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On the Floating-up Velocity and the Coagulability of the Primary
Products in Si-Deoxidation in a Static Iron Bath

Synopsis:

Saburo KOBAYA§HI and Hisashi IN1sHIUMI

For the deoxidation: of iron melt with silicon, a study has been made to investigate the floating-up
velocity of the particles of the primary product in the static iron bath and the coagulation of them

on the way of floating-up.
The results obtained are as follows;

1) The floating-up velocity of the particles of the primary product consisting of components SiO; and
FeO obeys better a velocity equation v=(3/2) (dp-g/187)x2 rather than Stokes’ equation v=(dp-g/

18%)x2, where x is radius of a particle.

2) The so called ““local reaction heat effect” is possible to stimulate the growth of the primary products

by coagulation. in the early 'period of deoxidation.

Therefore, when the amount of reactant or added

silicon is large which would increase thé heat effect, and the agitation is strong, the number of coarse

particles will increase.

As a result, the separation of the primary product from the bath becomes more rapid with the

increase. of added silicon.

3) When the amount of added silicon is small, the. coagulation of the products is poor in the early
period of deoxidation because of the small heat effect. However, the separation of the products is
as rapid as in the case of the large amount of added silicon, for there is some composition range
favourable for the coagulation on the way of floating up in the bath.

4) The amount of added silicon does not essentially affect the floating-up removal rate of the

primary product in high silicon range.

5) When the concentration of the suspension of the inclusion particles in the bath is high, all the
particles contribute almost equally to the coagulation on the way of floating up independently of

radii.

6) In case that the primary deoxidation products are some oxide mixtures, the constitution of chem-
ical composition of the particles has a considerable influence on the floating-up removal rate from

the bath.

(Received June 19, 1968)
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Table 1. Si content in the melts and FeO content in the deoxidation products extracted‘
from the initial samples by iodine-alcohol method at 1600°C.
Charge No I I ) 1L

[2% O] before deoxidation 0-0843 0-0841 0'0623
[9$i] after deoxidation 06 0-2 0-02
Levels in 2 melt 40 mm 90 mm 40 mm 90 mm 40mm | 90mm
FeO content in the prodﬁcts 18°5% 12-09, 29-79 4-07% 25°8%: 15+ 12

Average 15°3% 16°9% 21-0%
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Anisofropic Behaviors of Prestrained Sheet Steels and Subsequent Formability

Kiyota YOSHIDA, Kunio MIYAUCHI and Susumu Mizunuma

Synopsis:

The development of planar anisotropy and the abrupt change in the mechanical properties of sheet

steels (four Al-stabilized and one rimmed) due fo the increase of prestrain are investigated in relation
to the variation of crystallographic texture for different prestraining modes of uniaxial tension, biaxial
tension, tension-compression, and bending-unbending.

The mechanical properties of those variously prestrained sheet steels may be explained more reason-
ably by employing the latent workhardening theory in a macroscopic deformation model having the
active and latent slip systems resolved into width and thickness components in addition to the infor-
mation from the variation of pole figure.

A concept of “re-formability”’, the formability of prestrained sheet metal having a certain deforma-
tion texture developed in it, is proposed for more systematic understanding of press formability, where
it is distinguished from the ordinary or primary formability of sheet metal in terms of the variation
of deformation path from the first forming to the subsequent one. A

The variation of mechanical properties including the r value during the first forming of monotonic
deformation path is generally increased by increasing the difference in the mode of deformation between
the first forming and the subsequent one, and also by increasing the difference between the strain rat-
io (r value) of the virgin material and that forcedly given in the first forming, that is, the differ-
ence between the preferred orientation of sheet metal and the stable end orientation in the forming.

‘ (Received June 12, 1968)
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