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Preparation and Beneficiation

Mechanism of Hanging Caused by Dust in a Shaft

Furnace By H. Yamaoka
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Smelting and Refining

Buoyancy and Expansion Power in Gas-agitated Baths
By M. P. Scuwarz
The derivation of the energy input to a gas-stirred
bath is re-examined. The formula for the work done by
the expansion of gas due to pressure decrease as it
rises through the bath is found to be different from that
given in the literature. According to the previous der-
jvation, this energy input is numerically equal to the
work done by the buoyancy force, but the present for-
mula gives a much lower value. The so-called ‘buoyancy
power’, which is conventionally taken to be the sum of
this expansion power and the power due to the buoyancy
force itself, is therefore approximately half the value
given by the previously published formulas. A similar
correction applies to the work done by the gas as it ex-
pands due to heating in a pyrometallurgical bath : the
new formula is smaller than the published one by a fac-
tor equal to the ratio of the static pressure drop across

the bath to static pressure at the bottom of the bath.

Bubble Characteristics in the Momentum Region of
Air-Water Vertical Bubbling Jet By M. IcucH! et al.
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Effect of Varying Ladle Stream Temperature on the

Melt Flow and Heat Transfer in Continuous Casting

Tundishes By S. CHAKRABORTY el al.

The effect of varying ladle stream temperature on the
fluid flow and heat transfer phenemena in a typical twin
strand slab caster tundish has been mathematically mod-
eled in the present study. The model involves solution
of the transient, three dimensional form of the turbulent
Navier-Stokes’ equation, along with the equations of
turbulence energy, energy dissipation rare of turbulence
energy and thermal energy conservation. The incoming
melt stream temperature has been assumed to decline at
a constant rate of 0.5°C/min over a casting period of 50
min. Under the conditions examined in the present
mathematical model, the temperature of the incoming
melt stream becomes lower than the bulk temperature of
the melt in the tundish by about 1-2°C, after 25min

from the start of teeming of a heat. Due to buoyancy
effects, the cooler incoming melt starts to flow along
the bottom of the tundish instead of the normal top free
surface directed flow. The calculations show that the
inverse flow pattern develops over the remainder of the
teeming period and persists for about 1 min into the
teeming of the next heat. Thus, the inclusion flotation
and removal of the non-metallic inclusions during the
later half of the casting period are expected to be worse
compared to the first half.

Electromagnetic Atomization of Molten Metals
By S. Nvacawa et al.
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Fabrication and Forming

Analysis of Warping Phenomenon in Plate Rolling

By M. YosHu et al.
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Determining Transient Temperature Distribution in
Solids from Measurements of the Surface Temperature
By K. Kurpisz
The paper is concerned with a method that enables
one to determine transient temperature distribution in a
heat conducting body from measurements of the surface
temperature. It means that an initial condition is not
necessary. The solution can be obtained using analyti-
cal or numerical methods. It is presented in terms of a
series containing the derivatives of the surface temper-
ature with respect to time. In order to calculate the de-
rivatives the regularization method is employed. Some
test cases are included. They prove that the proposed
method can produce stable results for a wide range of
problems except for rapid processes of heat conduction.
It means that the method can be employed when, e.g., one
estimates the temperature distribution within blooms or
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ingots during heating or cooling under moderate conditions.
Production and Properties of Carbide Dispersion-
strengthened Coppers by Compocasting
By K. Ichikawa et al.
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Mechanical Behavior

Effects of Silicon and Manganese Addition on Mechani-

cal Properties of High-strength Hot-rolled Sheet Steel

Containing Retained Austenite By I. Tsukatani et al.
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Microstructure

Effect of Silicon Content on Secondary Recrystallization

in Grain-oriented Electrical Steel Produced by Single-

stage Cold Rolling Process By S. NakasHiMa et al.
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Creep-fatigue of 1Cr-Mo-V Steels under Simulated
Cyclic Thermal Stresses By K. YamacucHr et al.
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Effect of Cold Rolling Reduction on Secondary Recrys-
tallization in Grain-oriented Electrical Steel Produced
by Single-stage Cold Rolling Process
By S. Nakasuima et al.
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Characterization of Precipitates in Vanadium and Tita-

nium Microalloyed Steels By K. A. EL-Fawaknry et al.

Transmission electron microscopic observations were
carried out on carbon extraction replicas prepared from
two commercial V-microalloyed steels and one commer-
cial Ti-microalloyed steel hot rolled to 10 mm diameter
bars at different rolling conditions.

The presence of about 0.13 % Cu in V- or Ti-micro-
alloyed steels led to the formation of copper sulphides
preferentially rather than manganese sulphides although
the steels containing more than 1% Mn. In Ti-microal-
loyed steel, globular titanium carbosulphides of the type
Ti4,C,S, are observed in addition to copper sulphide.

In V-steels, transmission electron microscopy re-
vealed very fine precipitates in the pro-eutectoid fer-
rite (= 5nm) which are identified as carbides or car-
bonitrides of the type M(C, N) (M=V and Cr, where
V/Cr=5). Some relatively coarse particles (= 0.1
um) were also observed (with V/Cr > 15) which are
suggested to be V-nitrides or carbonitrides formed at
relatively high temperatures in austenite.

In Ti-steel, coarse titanium nitride particles (> 5
um) were observed together with precipitates of the
type MC (M=Ti and Cr) in the form of very fine pre-
cipitates (=5nm,Ti/Cr = 9) or relatively coarse car-
bide particles (=0.1 um, Ti/Cr>30).
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