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" Nauchnyye doklady vysshey shkoly. Metellurgiya, 1958, Nr 4,

takovlev, V.V., ¥ilippov, S.I., 50Y/163-58-4-3/47
Arsent'yev, P.P., Surcvisev, G.S. L

Intensification of the Steel Melting Processes Under the Influence
of the Jet of the Oxidizing Agent (Irtensifikatsiya staleplavil'-
nykh protsessov pri vozdeystvii strul ckislitelys)

pp 17 - 22 (USSR)

The conditions for a rationel air-blaat supply into the metal
furnane are experimentally investigated by considering,firstly,
utilization of the possibilities offered by blast oxidation and,
secondly, regulation of both sequence 8and speeds in the oxidation
of the admixtures contained in the metal smelt. In the smelting
tests the influence of the main factors named in thée following on °
the order and on the speed of oxidation of the admixiures to pig-
iron was examined: 1.’ Intensity of feeding the bath with oxygen
{supplying speed of the oxidizing agent and its composition), :
2.) method of feeding the oxidizing agent into the bath (refining
of molten metal or blasting of the oxidizing agent at the surface), -
In the course of analyzing primary data a series of relations was
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Intensification of the Steel Melting Processes SOV/ 163-58-4-3/47
Under the Influence of the Jet of the Oxidizing Agent

obtained, a part of which will be studied here. The data obtained
clearly show the effect of temperature on the speed of carbon
oxidation in the melt and confirm the supposition, expressed at
an earlier date (Ref 2), of the existence of a temperature thre-
shold at decarburization. - At the same time, it is stated that
the conditions of feeding the bath with oxygen may somewhat
change the influence of the temperature. In the case of weakly
oxidizing puddling, the influence exercised by the critical
temperature is less marked and increases noticeably with an in-
creage of the oxygen concentration in the fan blast. By intensify
ing the air blast supply & noticeable increase of the decarburi-
Aaulon speed at a mean temperature of the bath of somewhat below
1500 © ig observed. The testing of a combined supply of the
cxidizing agent to the bath while simultaneously blasting and
injeoting the oxidizing agent into the metal proved to be very
interesting. By one jet a 100 % oxygen and by another jet a mix-
ture of 50 %.oxygen and 50 % carbon dioxide was injected. The
Jets lead into the interior and onto the surface of the metal
changed place in the 1st and the 3rd melt section. Of the two
Card 2/3 variants: 1) refining with 100 % oxygen and blasting with a
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Intensification of the Steel Melting Processes 50Y/162%-58-4-3/47
Under the Influence of the Jet of the Oxidizing Agent

mixture of 50 %0, + 50 % CO,, and 2) refining with 50 $ 0, + 50%
002, blasting with 100 % oxygen, the latter proved to be more ef-

fective. This means that the use of a more intense oxidizing agent
for blasting the batl, ensuring higher absolute speeds for the
oxidation of the elements, was more effectful. The employment of
combined blasting, at both variants, lead to an intensification
of the processes of oxidizing the admixtures of molten metal.
There are 6 figures end 2 references, 1 of which is Soviet.

ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute)

SUBMITTED: June 14, 1958
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‘ _ : SOV/137-58-12-24045
Translation from; Referativnyy'zhurna]. Meta!lurgl_ya, 1958, Ny 12, p 18 (USSR)

AUTHORS: Fillppovl Sc 1- » K]YU}'&V: M- M- ’ Simonovi V. 1.

Oxidi‘zerr. I. The Kinetics of the Oxxdatnon of Carbop (Zakondmer'nm '
sti Protsessoy rafinirovamya 8taly v porgke gazoobraznogo okislite)ya,

rheometers. The actua} amount of BaS emtteq {vf) is ca]culated,
with Consideratjop of the viscosity of the Bas-phage Components, i,
Card /> accordance With the €quation Ve=100 v /x + yKCO+ 2K ) Where _Vi
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Regu_lm'itins of Steel-refining Proceases ina Current of Gaseous Oxidizer. :

is the quantity of gas measured by the rheometer; x,
CO;,, CO and Ar, respectively, in %; and K¢
account for the viscosities of CO and Ar,

vg.during various stages of the process is

v¢ J/m, where m is the Me weight. As the result of the experiment it is established
that vg in the heat is determined by the oxidizing propertics of the furnace atmos-

mperature and constant rate of delivery of oxi-
ath is constantly supplied with oxidizer, vg is
es with an increase in rate of oxidizer supply to
the bath. However, as the intensity of delivery of ox:dizer increases, the coeffi-
cient of utilization thereof diminishes. It is shown that the results obtained are ex-
plained by the previously suggested theory of the inhibiting oxygen link. According

' to that theolr the case of development of the Process in the region of diffusion reac- _
tion, which/boyf

practical importance, is inhibited by the stage of delivery of the oxy-
gen to the reaction zone. The existence of a critical point { ~1500°C) in Fe-C

melts, which corresponds to the temperature threshold of a
to a change in the chemical activity of the reacting C

y> and z are the contents of

0 3nd Kj, are coefficients which

The rate of carbon removal from the Me,
calculated from the equation vg=0.000523

sharp change in vg dye
» 1s confirmed.

V.M.

Card 2/2
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PHASE I BOOK EXPICITATION
and Valentin

aviovich Arsent'yev,

25(1)

_Filippov, Sergey Ivanovich, Petr P

rovich vakovliev

onverter steelmsking) MoBCOW, Metallurg-

K nverternaya plavka stall (
; 1zdat, 1959. 432 p. 3,000 coples printed.

"Bi.: Ye. Ao Kazachkov; Ed. of Publishing iouse:
Teche Ed.: P.G. Iplent'yeva.
for metallurgical engineers, workers

FURPOSE: This book 1s intended
abes, and atudents gpaciallizing in

in selentific prasearch lnotit
steelmaking and the technology of wmetals.

COVERAGE: The book contains a review of the theoretlc
practical methods of contemporary gteelmaking in
ters., The thermodynamlic and Kinetlc laws conbro

of 4impurities during the melting process are outlined, and contempo-
rary views on the causes of lawersd properties of converter steel
are discussed. The relation of such- properties as impact strength,

aging, and weldabllity to jmpuritles 15 examined. Methods of im-

card 1/ 4

Tsa Ve Yablonskayé;

al principles and
Pagsemer conver-
1ling the content
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Converter Steelmaking Sov/2804

proving converter steel, including the use of oxygen blow, vacuun
treatment, and certain additives are listed, The authors thank
I.F. Filichkin, S.G. Afanas'yev, A.Yu. Pol'yakov, and Ye.A.
Kazachkov for their assistance, Theaie ae 161l refarances: 70 Soviet,
45 English, 37 German, 6 Prench, 2 Swadish, and 1 Polish,

TABLE OF CONTENTS:
Preface

Ch. I. Causes of Lowered Properitles of Converter 3teel
1. Solubllity of carbon in iron
2., Solubility of nitrogen in lron
3, Solubility of oxygen in iron
b, Solubility of sulfur in iron

. 5, Solubllity of phosphorus in iron
6., Effect of admlxtures on propertles and aging of iron and
gteel
7. Combined effect of nitrogen, oxygen, phosphorus, and
carbon on the properties and aging of 1lron and steel
8. Electron microscope studles of structural changes durlng
deformational aging of low-carbon steel

Card 2/ 4
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Converter Yteelmaking S0v/2804

Ch. II, Theoretical Principles of Convsrter Oper:ntions
1., Thermodynamic laws contrciling carbon oxlidation
2. Kinetic laws of oxldation of molten lron admnixtures
3. Laws controlling the absopptlon and emlssion of nitrogen
by uetal '
b, Oxygen content in steel during melting
5. Oxidation of metal and content of nonmetallic inclusions
during the blow
6. The regularity of phosphorus content in uetal

Ch. ITI., Bffect of Admixturss on the Change of Converter Steel
Properties
1. Rlmmed steel
2, Semi-killed steel
3. Killed steel
L, wWeldablility of converter steel

5. Effect of admixtures on th: change of properties of
converter steel

card 3/h
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Converter Steelmaking S0V/2804

Ch. IV. Means of Improving the Technology of Converter Pro-

cesses 255
, 1. Control of bath temparaturs by means of additives 255
2., The use of oxygen-enriched blow 267
3. The use of oxygen-carben dicxids-water vapor miXbure 292
4k, Treatment of molten steel with synthetic slaes 317
5. Lowering the level of metzl to be blown lioaah 332
6. Use of vertical top blnwlng of oxygsn 369

7. Improving the properties cr converter steal by heat
treatment b1y
Bibliography ko8

AVAILABLE: Library of Congrass (TH736.K52)
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:.\'ITHORSI Pilippov; S. 'I.p Yakovlew, V. V., SOV/165_59_2_5/48
Chelya@inov, L.M,

‘TITLE: The Kinetic Factors of Interaction Between Metal Melt and
Oxidizing Atmosphere in the Rotary Induction Furnace
vzaimodeystviya metallicheskogo
rasplava B okiglitelinoy atmosferoy vo vrashchayushcheysya
induktsionncy pechi)

& -
PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiya, 1959,
Nr 2, pp 15 - 19 (uUSsR) ;

ABSTRACT: This vreport deals with experiments in which a magnesite
crucible with liquid iron was tilted and slowly rotated
(8 ~ 10 rpm);  the oxidizing atmosphere (50% co, + 50% 02)

was supplied to the metal either on the snrface or by an
immersed quartz tube into the interior, The experimental rlant

is illustrated in figure 1., Figures 2 and % show the course,
with respect to time; of the oxidaticn of carbon, manganese
and silicon in dependence on the intensity of the g28 supply.
The results are eg follows: With a rise in the supply of the
oxidizing gas phase, the oxidation of the impurities

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3
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The Kinetic Factors of Interaction Between Metal S0V/163-59.-2~3 /48
Melt snd Oxidizing Atmosphere in the Rotary Induction Furnace

increases., The other variations of the experiment, rotation,
supply ol gas on the surfece or into the interior, proved to
be ineffective. The authors explain this cirzumstance by the
fact that the electrcmagnetic intermixture in the induction
furnace was much mcre intensive, and therefore ccncealed the
other effects including that of slow rotation.,

There are 3 figures and 2 Soviet references,

ASSOCIATION:  Moskovskiy inatitut stali
(Moscow Steel Institute)

SUBMITTED: November 0, 1958
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TITLE:
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ABSTRACT:
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~

77680 -
SOV/148-60-1-3/34

Dun, E., Filippov, S. I.
Study of Factors Limitinz Oxidation of Carbon in.
Molten Iron

Izvestiya vysshikh uchebnykh zavedeniy. Chernaya -
metallurgiya, 1960, Nr 1, pp 16-23 (USSR)

This is a study of kinetic factors and a determination
of 1limiting conditions during the interaction between
the stream of oxidizer and the surface of molten
metal, The experiments were conducted on an in-
stallation shown in Fig. 1.
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Study of Factors Limiting Oxldation of Carbon 77680 ' ;
in Molten Iron , S0V/148-60-1-3/34 -

Flg. 1. Schematic diagram of the installation: 213 '

monostat; (2% rheometers; (3) mixer; (4) driers; (5

lass hood; (6) furnace cap; (7) quartz tube; (8) screen;
Card 2/13 %9) crucible with metal. » (8) ’
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Study of Factors Limiting Oxidation of Carbon 77680

in Molten Iron S0V/148-60-1-3/34
The rate of feeding the components "(forming the
oxidizing mixture) was kept constant by the rheometers,
A special arrangement of monostats provided a constant
differential of pressures and a steady flow of blast
to metal (notwithstanding the fluctuations of pressure
during the test melt)., The inltial metal (soft iron)
had the following chemical composition (%):
004 C; 0.14 Mn; 0.02 Si; 0.029 S; and 0.014 P. It
was melted by the high-frequency heating in porous mag..
neslte crucible (45 x 90 mm). The weight of metal ]
was 400-600 g, The experimental results and some
characteristic relationships are glven in Figs. 2-6,
The main kinetlic factors of the lnvestigated process
are shown in Fig, 2. -

 card 3/13
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Study of Factors Limiting Oxidation of Carbon

77680

in Molten Iron ’ SOV/148-60-1-3/34
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Fig. 2. The effect of blast composition on the speed
of decarbonization of metal (at 1,000 ml/min): (1) 4%
Oz 1in blast; (2) 10% Op 1in blast; (3) 20% Op in'blast;
(#) 40% 0o 1in blast.
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Study of Factors Limiting Oxidation of Carbon 77680
in Molten Iron . - S0V/148-60-1-3/34
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Jard 5/13 See Card 6/13 for captlon to Fig. 3.
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Study of Factors Limiting Oxidatlon of Carbon 77680
in Molten Iron 507/1i15-60-1-3/34

See .Card 5/13for Fig. 3.

Fig. 3. Relationshlp between the speed of carbon
oxldation and the intensity of feedingz the coxldizer
to metal:* (0) oxidizer 0g5 consunpticn 300 ml/min;

(®) 500 ml/min; (@) 1,000 ml/min; (&) oxidlzer CO,,
consumption 300 ml/min; (&) 1,000 ml/min.

Card 6/ 13
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Study of Factors Limiting Oxidation of Carpon 77680

in Molten Iron

BRSO T 5 e s Saapch s § 1 R eI E { IR A AT IR ISR,

SOV/148-60-1-3/34

]
7 = \
~ T K
I~
§_ ¢ =N
U-i: E 5 A \\4{
03{ A
&g&o ¢ P
‘:zﬂg J | Tr=lele
hg'& ° & \VL.\_\ ] 5
«© 2 5 : =
< (o]
] E"*\Lm—_.z ¥ | =
' B A g O H
'p = ['&—

260 200 300 330~ 0 J50 G40 V00 420 VUG W80 W 547 320 39F 340 544 400
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Fig. 4. Relationship between the speed of decarburiza-
tion of metal and the welght of metal bath (1) 5% COy -

1,000 ml/min; (2) 10% 05, 1,000 ml/min; (3) 20% O,,
card 7/ 13 1,000 ml/min; (4] 40% 05, 1000 ml/min.
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Study of Factors Limiting Oxida‘.ion of Carbon 77680

in Molten Iron - 50v/148-60-1-3/34
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See Card 9/13 for Caption
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Study of Factors Limiting Oxidation of Carbon 77680
in Molten Iron SOV/148-60-1-3/34

See Card 8/13 for Fig. 5.

Fig. 5. Oxygen content In metal of varitous compositions
of bath and speeds of decarburization: (P) equilibrium

data according to Ref 3 (S. I. Fillppov, Toeory of

the Process of Steel Decarburizatlon, Metallurglazdat, ..

1956); (A,B) boundaries of test values; (0) v, <

0,01%/min; (&) v, = 0.01-0,02%Ain; (@) v, - 0,02~
-0.03%/min; (©) v, = 0.03-0.04%Mmin; (&) v, =

0.05-0.06%/min, Wnere v_ = 2ctual consumption based
on oxldation speed of cabbon. Points at the curve
indicated by the.letter K fix the composition of
easily rimming metal.

Card 9/13
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Study of Factors Limiting Oxldation of Carbon 77680
in Molten Iron SOV/148-60-1-3/34
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CARBON CONTENT _(%)

Fig. 6. The value of the product of carbon and cxygen
“concentrations using varilous compositions of bath

and oxidizers: (P) equilibrium data according tc Ref
3; (A,B) boundaries of test values; (0) oxidizer CO,;

(@) oxidizer O,.

Card 10/ 13
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Study of Factors Limiting Oxidation of Carbon 77680 ,
~in Molten Iron -SOV/148-60-1-3,/34

All of the above studies brought the authors to the
conclusion that the process of oxidation of carbon,
which is dissolved in liquid iron, develops in
the diffusion region o .reaction. Until apnroximately
0.1% C (carbon content in metal) the limiting con-
dition is the introduction of oxidizer from the gas
phase to the reaction surface. The tests were con-
ducted under the conditions eliminating any bubble
formation or rimming of metal bath. The sugface of
reaction pract;cally_coincided with the surface of
the bath, Tne speed of the chemlcal reactlon proper
(including the adsorption of reagents in the reactlon
layer and the desorption of the product of reactlon,
carbon monoxide) should be sufficlently hign. The
gaseous particles of oxidizer arrive at the metalllc
surface, they are adsorbed on it, and they instantly
enter into a chemical reaction with the sufficlently °
abundant caroon. The carbon monoxide, wanlch is
formed in this process, 1s desorbed in the gas phase.
When carbon content in the bath 1s below the critical
Card 11/13 value (about 0.1% C), the delivery of carbon from the

S
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SOV/148-60-1-3/34

metal to the reaction surface becomes a 1limlfing con-
dition. The amount of carbon inflow becomes insufficlent
for a glven flow of oxidilzer. Such a change of one
limitinz condition to another (with sufficient amount

of oxidiver) is clesely related to the change of
structure of the surface reaction layer. The establlshed
individual mechanisms of speed ¢an be generally written
into a kinetlc equation:

de .l vwp -
—2e Tyl (19,

where dc = speed of decarbonlzation of metal mole/bmj-
aTt

sec, Vy = volume of metal bath cm3, w = blast consumption

em /Bec, 7) = coefficient of utilization of oxidizer;

Po = a content of active particles of oxldlzer in the

blast, mole/cm3. There are 6 figures; and 3 references,

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3

L e 3R

Egugglggnf?iﬁggrs Limiting Oxidation of Carbon 77680
: S0V/148-60-1-3 /34

2 Soviet and 1 U.8 Th
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Taylor, Journal of the . ference 1s; R,
) A } ) Ve .
Vol 59, Nr 9, 1037, 1605, oo onemieal Society,
ASSOCIATION: -eq!
TON:  Moscow Steel Institute (Moskovslcly tnstitut stali)

SUBMITTED; February 5, 1959
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AUTHORS : Dun, E., and Filippov, S. I.
[ e m
TITLE: The Iaws Governing the Absorptilon of Nitrogen by
Metal During Oxidation Smelting

PERIODICAL: Tzvestlya vysshikh uchebnykh zavedenly. Chernaya
metallurgiya, 1960, Nr 1, pp 28-32 (USSR)

ABSTRACT: This 18 a study of nitrogen absorption by the steel
under the conditions of oxldizing smelting with _
direct interaction of blast with the surface of the .
metal bath, The initilal material was commerclal iron
with addition of graphite. The reaction zaseous
phase consisted of nitrozen and axygen or carbon
dioxide in a given proportion. In most of the
cases the Interaction was taking place on a killed
metal surface without rimming. Tremethod of investiga-~
tion and the installation was previously described
(bun, E. and 8. I, Filippov. Study of the factors

Card 1/9 limiting the oxidation of carbon in molten iron,
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The Lawa Qoverning the Absorption of 77682

Nitrogen by Metal During Oxidatilon SOV/148-60-1-5/34
Smelting

Sclentifle papers of thne higher school, Metallurgy,
1960, Nr 1, p 16), The results of Investigation show

a pretty clear picture of absorption of nitrozen by the
metal simultaneously with decarburization. Flgure

1 shows that nitrogen content in the bath (under the
actlon of a blast) 1s continuously Increasinzg and 1t
talkkes a sharp dip only at the rimning of the bath.
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The laws Governing the Absorption of 77682
Nitrogen by Metal During Oxidation SOV/148-60-1-5/34
Smelting ’

Caption to Fig. 1.

Fig. 1. Trechange in nitrogen content in metal during
oxldizing melting with varlous nltrogen content in

the blast and at various temperatures (blast consumption -
lOOO ml/min): 2 1600 ¢; (2) 96% N 2 1465 ¢;

(3) 90 N,luoc (u) Bog w,, 1480°c; (5)260%

Ny, 1490 C, (6) 60% Ny, 1595 C. (The crossed points
indicate rimming of bath.)

The direct relation between the completeness of
nitrogen absorption by mezal, decarburization, and
composltlon of the bath is shown in Fig. 2.

tard 3/9
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Nitrogen by Metal During Oxidation SOV/148-60-1-5/34
Smelting :
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Content [, % o

Fig. 2. Saturation of metal by nitrogen depending
on carbon content in metal at various nitrogen
contents in the blast and at varlous temperatures
(same designations as in Fig. 1),
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The Iaws Governing the Absorption of 77682
Nitrogen by Metal During Oxidation SO0V/148-60-1-5/34
- Smelting _ ' :
The experimental data, obtained at the maximum
partial pressure of nitrogen in the blast, were
developed by the method of least squares. Hence,
an equation of the upper limit of nitrogen solu-
bility for investigated range of temperatures was
written as:

- 1[N} = —1,3679—0,1275(C). o,

2 gﬁg
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Nitrogen by Metal During Oxidation sov/148-60_1_5/34 A
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Caption to Flg. 3.

Fig. 3. The curves of maxlimum absorption of nitrogen
by metal, depending on carbon content PN = 1 atms
-~ 2 ‘

(1) oxidizer CO,; (2) oxidizer Oy; (3) data by T,
Kootz, o

Tne results were favorably compared with data of
Kootz T. Kootz, Archiv. f. d. Eilsenhuettenwes., 15,
2, 77-82, 1941/42 and %. Dardel. Metal Progress,
1947, 52, 2, 252-256). Tae authors derived an
equation of solubility of nitrogen in Fe-C melts for
1,460-1,600° C range of temperatures,

IgIN) < —=1,3538 1 ;— g Py, — 0,1275[C],
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where (N) nitrogen content 1n metal, %; (PNQ) partial

pressure of nitrogen in the atmosphere, atm.; (C)
carpon concentration in metal.
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The lLaws Qoverninz the Absorption of 77682
Nitrogen by Metal During Oxidation SOV/148-60-1- 5/3&
Smelting

Caption to Fig. 4, :

Fig. 4. Solubility of nitrogen in iron d ending
on the nitrogen preasure in the blast: ) deoxidizer »
; (X) deoxidizer COy; (P) calculated equilibrium -

CUI‘VE .

It follows that experimental polnts of oxygen blast
are located between stralgnt lines 1 and 2 on
parallel lines P calculated by equation (43 for an
average carbon content of 95%. There are figures;
and 5 references, 3 Soviet, 1 Germap, 1 U.S.

The U.S. reference is: I. Dardel, “etal Progress,
1947, 52, 2, 252-256,

ASSOCIATION: Moscow Steel Institute (Moskovskiy institut stali)

SUBMITTED: February 11, 1959
card 9/9
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Investigating kinetics and the mechanism of oxidation og
additives to the molten iron on the basis of critical con~
cantration concepts. Isv.vys.ucheb.sav.; chern.met, no.5%

28-38 60, , (MIBA 13:6)

1, Moskovekiy institut stali.
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8/137/61/000/011/006/123

AO60/A101
AUTHOR: Filippov, S, I. [ﬂwj Y /ﬂ~3m{z /»[u)
L CT g
TITLE: Laws of carbon-oxidgtion kinetiecs at low C content in metal

PERICDICAL: Referativnyy zhurnal, Metallurgiya, no. 11, 1961, 11, abstraet 11A73
~ (V' sb, "Novoye v teorii 1 praktike proiz-va martenovsk. stali",
Moscow, Metallurgizdat, 1961, 15-21, Discussion 79-88) '
i

TEXT: The method and the results are deseribed of a laboratory investiga- /
tion of the kinematic laws of the decarbonizing of steel under interaction of the
melt with a stream of CO5 oxidizer, Experimental heats (70 - 100 grams by weight) V
were carried out in a high-frequency furnace with a quartz reaction crucible, -
The metal was melted in an argon atmosphere. When the ‘experimental temperature

was attained, & continuous stream of CO, was fed to the metal surface from a

tube. The rate of COp progress and the output rate of the reaction products were
measured by capillary rheometers. Perlodically, the gas composition was deter-

mired by the usual volumetriec method, on the basis of which corrections were
introduced into the rheometer readings. The metal temperature was measured by

an optical pyrometer; in the ‘course of the gamelting metal samples were taken

Card /3y gocsu— LUl Anol’
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Laws of carbon-oxidation kineties ... A060/A101

by sucking it up into quartz pipettes, The results of the experimental heats

are represented in a table and graphically, They testify that in a definite

time interval, even at a continuous lowering of the C-content in the metal, the
decarbonizing rate remains constant, Starting at a definite instant, closely
connected with the attainment of a definite oritical C concentration, one observes

a slow-down in ‘the process, Experiments have shown that to every given feed-
intensity of 0, to the vat there ‘gorresponds a process rate which does not

depend upon the C content, The slow-down in the process rate should occur at a
definite critical C concentration in the metal, when a shift in the surface l/
reaction zone tekes place., Then, less C comes into the reaction zone than can

be oxidized., The value of the critical concentration should increase as the -
oxldizer input rate into the vat increases and should decrease as +he C feed-in

to the reaction zone is intensified with an increase in the mixing intensity of

the metal, At C concentrations in the metal below the critical concentration,

the laws of diffusion kinetics are operative with the limiting factor being tne

feed rate of oxidized C to the reaction zone. The decarbonization process

should depend upon the C content in the metal and obeys the kinematic equation

-4C/a% = sV - §{c)/(1/7 + 1/Kx)§, where S/V 1s the ratio of the reaction

surface to the volume of the vat; ‘X, Ky are the rate constants of the oxidizer

Card 2/3
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input and the chemical reaction, respectively. At a very intense oxidation of

- the melt the process may develop in two stages, to each of which corresponds a
definite value of the process rate constants., In the second stage either a
retardation or an acceleration of the process is possible. A retardation of the
decarbonizing process in the second stage is connected with the appearance of a

slag phase upon the metal surface, An acceleration of the process in the seacond

stage 1s connected with the intensification of gas formation and stirring of the
vat, :

I. Polyak

[Abstracter's note: Complete translation]
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(MIRA 14:2)
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(Stesl--ietallurgy)

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3

AEEERY L RS RS E R IS AR E PRSI IR siEhie 337 SIS T

u«-:i“r'*./ 5 i awiﬁ’&ﬁ:&ilﬁ‘ 3{#5 i .SQJEI AN

‘e ~ S/148/61/000/011/001/018

v E071/E180
AUTHORS ; Kazakov, N.I., and Filippov, S,1,
TITLE s Kinetics of oxldation of carbon in liquid steel under

conditions of electromagnetic stirring

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Chernaya metallurgiya, no,11, 1961, 15-21

TEXT: The influence of magnetic stirring on the kinetics of
oxidation of carbon was investigated on a latoratory apparatus.

In preliminary experiments, using mercury as a liquid metal, the

most suitable position of a stator (from a two-pole motor) and

the necessary voltage to obtain an energetic rotation of the metal

in a small crucible were established. Carbon dioxide was chosen

as an oxidising gas. Heats were treated at COg flow rates of 75, /
125, 200 and 325 mf/min. As a starting material soft iron and v
pig iron smelted from electrolytic iron were used. [Abstractor's -
note° Electrolytic iron contains no carbon; how can it give pig
irons J The weight of a charge was 300-350 g (the diameter of

the magnesite crucible - 31 mm). A nozzle of 3 mm diameter was
30 mm above the surface of the metal in all heats; the position
Card 1/5
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of the metal in respect to the stator and heater was also constant,
Altogether 28 experiments were carried out with and without

stirring the metal, at temperatures of 1540-1570 °C. In some /
heats the metal was stirred in both directions. Kinetic curves of V'
decarburisation were obtained for each series of heats with a
given rate of supply of the oxidising gas. 1In the range of higher
carbon concentrations (up to about 0.2%) the experimental points
obtained with and without stirring fell on the same straight line.
The experimental results agreed well with the kinetic equation

for the decarburisation of metal at carbon contents above the
critical concentration:

Kinetics of oxidation of carbon ...

—

.

v — S-E-(—:-].-_- —]-'- I W WP 0 (1)
d « VM 2
The rate of oxidation of carbon (— 3[51 mole/cm3 min> is

determined by the rate of blowing the oxidising atmosphere
(W c¢m3/min), the content of oxidant (Poz, mole/cm3) and the volume

of the metallic bath (V, cm3). The coefficient expressing the
card 2/5
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utilisation of the oxidant 1 reflects the flow characteristics
of the oxidant stream and the surface conditions of the metal.

In the range of carbon concentrations above the critical, the
rate of decarburisation is independent of stirring, and the
limiting factor is the transfer of oxidant from the stream to the
reaction zone. At carbon concentrations below the critical, the
limiting factor is the transfer of carbon to the reacting surface
and the experimental results conform to an equation:

Kinetics of oxidation of carbon ...

d[c]
pibrameli Yo - S/VM . f[c]., (2)
A log [} /
= =2.303V, /S « —————m——
Y 303 M/ A (3) :
The rate of decarburisation depends on_the reacting surface of —
the metal (S, cm2), its volume (Vi cm’?) and is directly related
to the concentration of carbon [cl, mole/cm3. The effect of

stirring can be evaluated from the ratio K of'the diffusion

coefficients of carbon in liquid metal, with (yc) and without (y.)
card 3/ 5
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stirring, corrected for the change in the surface area of the bath
S/s's ’

Kinetics qf oxidation of carbon ...

’ = - ' l*
K = v./v, (4)
The influence of electromagnetic stirring can be presented by a

general equation expressing the dependence of K on the voltage
applied to the stator (U):

K=4-U"4+B (5)
where A and B are coefficients, n 1is the power index. Under
experimental conditions n £ 0.5, According to experimental

data (Fig.6) the influence of stirring depends on the applied
voltage and the rate of supplying oxidant to the metal.
Electromagnetic stirring can also speed up other refining
processes providing the concentration of an admixture is below

the critical one. I.M. Kirko is mentioned in the paper in
connection with his contributions in this field,

There are 6 figures and 5 references: 3 Soviet-bloc and 2 non-
Soviet-bloc, The English language reference reads as follows:
Ref.l: S. Fornander, F. Nilsson. Jo. of Metals, v.188, no.1-2,1950.
Card &/5
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'-ASSOCIATION‘ Moskovskiy institut stali (Moscow Steel Institute),

: 'SUBMITTED‘ June 15, 1961,

- Fig.& The influence of stirring on the decarburisation of metal
B at carbon concentrations below critical. Rate of supply-
of CO2: 1 - 75 mf/min; 2 - 125; 3 - 500, 4 - 325 m&/min.
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ARSENT'YEV, P.P.; YAKOVLEV, V.V.; FILIPPOV, S.I.
Possibility of arsenlc removal during the refining of Kerchtpig
jron in a rotary furnace. Izv. vys. ucheb. 32av.; chernZ me .15-8)
1. Moskovakiy institut stali i splavov. -

(Iron—Metallurgy) (Rotary-hearth furnaces
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ARSENT'YEV, P.P.; FILIPPOV, S.I.

' conk 1bility of its
' tions of arsenic and the poss . 8 cteb.
crizmld:;?.;?tﬁ refining of jron-carbon melts. Iz*zmgswze)
. ;:3.; cherne mete 5 no.5:25-33 162,

1. Moskovskiy jnstitut stali,

(Iron-metallnrgy)
(Arsenic)

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3

AR PR R R e SR A S Bt S '..3_5‘,,’35&’?.:}5_‘1’5?7 5 2 15 a8 e o G SRS

AULANEE F Sttt HE Rty

FILIPPOV, 8E,5 KRASHENINNIKOV, M.C.; IOFFE, I.I.

erimental study. of the gaseous phase formation process in

RYY 4 'Y ’8-]-6
Topattie melts, Io7.vyssucheb.zsve} shernamete & mou LY 1612)

. iy institut stali 1 splavove
te Eosko%m‘;‘id metals) (Vapor-liguid equilibrium)
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s /146/63/000/001/002/0L9 -
E111/EA451
Krasheninnikov, M.G., Toffe, I.I.’

- AUTHORS: zilipPOV, S.T.,

"} TiTLE: _ Experimental study of the process of the formatioh of
a gas phase in & metallic melt o

! PERICDICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya
P metallurgiya, no.l, 1963, B8-16

-y TEXT: A study was made of the gas jnclusions in Fe-C-0 melts,
¢ in which two methods were compared, (a) determination of the
. anomalies in the oscillations of a freely damped suspended body
‘ immersed in the melt and (b) determination of the anomalies in a.
. rotating magnetic field. The melts were obtained by adding ,
! graphite and partly oxidized electrolytic iron to technically pure
. iron, In (b) the probability Xg¢ of the formation of , IR
o heterogeneities in the melt is proportional to ratio of the number
"t of oscillations with digturbances to the total number of Lo
. oscillations. Similarly, with (a) the probability Xy is
; proportional to the ratio of the number of oscillations not
! falling on a logarithmic straight line to the total number of

1

! oscillations. The results confirm the authors' conjecture that
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: Experimental study of the process
! the heterogeneity is due entirely
. Tn (a) the difference between the
ZBaP was examined and was found
guide as K to heterogeneity.
positive and negative anomalles
found to be preferable to Ky
k sensitive to the appearance o
" nuclei followed by
' Frenkel's theory of liquids,
show the early stages when,
cracks and discontinuities in the
. cracks and holes from
. has been confirmed by
There are 6 figures.
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to the decarburization reaction,
maximum and minimum anomalies '
to be as good a qualitative

Tn (b) the sum of the maximum

was also examined and was
Both methods were .
tion of .
mall bubbles on them, )
d that both methods

f excess oxygen,
liquid develop into nucleating

s appear. This mechanism

s in viscosity.

ASSOCIATION: Moskovskiy jnstitut stali i splavov

(Moscow Stee

A0ctoﬁef 3 1962
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ARSENT'YEV, P.P.; VINOGRADOV, B.G.; FILIPPOV, S.I.

Viscosity and electric conductivity of iron-carbon melts
with additions of manganese and silicom. Izv. vys. ucheb, zav.;
chern. met, 6 no.3:11-19 '63. (MIRA 16:5)

1, Moskovskiy institut stall i splavov,
(Iron alloys—Testing) 1I.iq d metals—Testing)
’ (Rlectric conductivity
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PRONIN, L.A.; FILIPPOV, 8.,

State of 11quid metuls on the basis of acoustical data. sz_r. vys,
ucheb, zav,j chern, net. 6 no,5:10-18 1'63, - (MIRA 161%)

1. Moskovskiy institut stali i splavov,
(Liquid metals)

(Ultrusonic waves—Industrial applications)
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KURZINA, T.P.; FILIPPOV, S.I.
Regularities of iron reduction fram ore under the simultaneous . °
influence of hydrogsn and carbod mono:d.de. Iav, vys. ucheb, zav.}
chern. met. 6 no.’7:21—26 6357 (MIRA 1639)

1. Moskovskly institut stall 1 splavov,

(Iron--Metallurgy) (Reducing agents)
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KURZINA, T.P.; FILIPPOV, S.T.

Kineties of iron oxide redustion by mixtures of cz.rbongoxsﬁg
and hydrogen. Izv. vys. ucheb. zav.; chern, met. 6 no,9s
'630hyd ¢ v : (MIRA 16311)

1. Moskovakiy institut stali 1 splavove
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PRONIN, L.A.s, mepov, S.1.

, .Character:latics of ths gtate of liquid metals. Izv. vy's. ucheb,
, .zmr., chern. met. 6. no ll 11-16 - 163, (MIB.L 17 3)

1, Hoskovskiy insmtub stali i splnvov.

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3

 ARSENT'YEV, Fetr Pavlovich; PTITSYNA,
ILIPPOV, Serge %Lyanovich;.msmvr'rm , Fetr Pav 3
v{‘w**”*‘“"’V”gI.{ red.dzd-va; EN'YAKOVA, G.H., tskhn, red.

. [Experiments on the theory of metallurgical processes)
l[s‘.ll?;:gerimenta_l'me raboty po teorii metallurgicheskikh
protsessove Izde2., perer. i dop. Moxskvaz Metallurglz-

dab, 1964, 165 pe MIRA 1712
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BAYDOV, V.V,; KRASHENINNIKOV, M.G.; F}‘I’:IF?QV, S.1I.

Regularities in the reduction of iron from molten ores by
hydrogen. Izv. vys. ucheb. zav.; chern, met, 7 no,1:13-19 '64,

‘ ' ' : (MIRA 17:2)
1. Moskovskly institut stali i splavov,
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DROZDOV, N,N.; SIMONOV, V,I.; GONCHAROV, I.A.; FILIPPOV, S.I.
OV P e e S S
Kinetic principles of the control and automation of the steel
decarburization process during the period of the oxygen blowing
of the metal, Izv. vys, ucheb, zav,; chern, met, 7 no,3:116-22
164, ' ' (MIRA 1734)

1. Moékovskiy 1ﬁstitut dtuli 1 splavov,
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PRONIN, L. A.; KAZAKOV N. B., FILIPPOV S I.

. b.zav.}
Ultrasonic meaaurement of molten cast iron, Izv.vys.uche
chern.met.7 mo. 5:12-16 '64. _ (MIRA 17:5)

1. Moskovskiy institut stali i splavov,

S S ol o 3 N PRI

Rk
E20H By

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3

b Pd LRl EENE S i T . _ BRI 5 150 L3I AT S o0
I TR AR, WP R S O T [ T W S

DROZDOV, N.N.; SIMONOV, V.I.; FILIFPOV, S.I,

Kinetic principles. of the control and automation of the
chromium oxidetion process during the oxygen blosing of
motal, Izv, vys,.ucheb, 2av.j chern, mst. 7 no,9:16-23 '64,
(MIRA 17:6)
1, Moskovskiy institut stali i splavov. 2, Otvetstvennyy
redaktor zhurnals "Izvestiya vysshikh uchebnykh zavedeniy;
chernaya metallurgiya."
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' ACCESSION NR: AP4042546 5/0148/64/000/007/0077/0083 %+

" AUTHOR: Vaynsh:gk, M. 1.; Arsent'yev, P, P.3 Ei}{gggy. s. 1.

' TITLE: Macrostructure and chemical inhomogeneity of 18-ton ingots
. of low-carbon steel with additions of aluminum .

SOURCE: 1IVUZ, Chernaya metallurgiya, no. 7, 1964, 77-83

TOPIC TAGS: low carbon steel, 08kp steel, rimmed steel, killed
steel, ferrosilicon deoxidized rimmed steel, aluminum deoxidized
. rimmed steel, steel macrostructure, steel inhomogeneity

' ABSTRACT: Partial or complete deoxidation of rimmed steel in molds
‘ by aluminum or silicon i{s one of the means of reducing its chemical
inhomogeneity and of increasing the yield of quality metal, The
corresponding experiments were carried out with 18-ton ingots of
. 08kp rimmed steel deoxidized by ferromanganase in a furnace, and .
" additionally by aluminum (130 g/ton) in the ladla. Semikilled and
killed steel was produced by adding 0.2 and 0.4 kg/ton, respectively, o
. of aluminum shot during pouring into molds; the metal of two ingots
was deoxidized in the mold by an 0,2 kg/ton additien of 45X ferro~
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silicon. All ingots had a dense crust, 20—40 mm thick. A specific

' feature of the ingots of killed and semikilled steel was the presence
' of a more or less dense bridge. A partial praservation of this bridgz,
bty limiting the crop to 2%, will ensure welding of shrinkage defects
during rolling, thus increasing the yield of quality metal to 93%.

The macrostructure of the ingot deoxidized by ferrosilicon was close

' to that of the rimmed-steel ingot; the semikilled’ steel macro- ‘
structure was close to that of the killed. Ferrosilicon in the amount
of 0.2 kg/ton of steel does not ensure a sufficiently uniform
distribution of sulfur and carbon in low-carbon rimmed steel. A
larger amount of ferrosilicon would increase the silicon content in '
the steel and impair .its plastic properties. The addition of 0.4 kg
Al/ton of rimmed steel sharply reduces the inhomogeneity of the -
ingot with respect to its sulfur and carbon content, A larger e
addition of aluminum (0.9 kg/ton) has no further effect on ingot
inhomogeneity but is needed to neutralize the nitrogen and obtain
nonaging steel, However, the ingots of the staeel deoxidized by ‘

' aluminum have a highly nonuniform distribution of aluminum, which in

" fowwaarbon steshis containing less than 3,02X% rasidual Al can promote
: strain aging. Orig. art. has: 3 figures and 2 tables. ’ ]

iCord 2/3 __.. =
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iJP JD/WW/J\J

. ACCESSION NR-'APILMQGGZ ;f e 5/0148/u4/0ﬂ0/011/0011/0010

AUTHOR: Kazakév, N. VB.. Prosin, L; A Filippov, S. L.

i SRR Sl B Erasa

TITLE: Acouslic e*zpemments (m hmnd Sb-Zn alloys

SOURCE: IVUZ, Ch('maya meta}lurglya. £o. Zl 1964, 11~13

TOPIC TAG‘S antimq_;g_a.loy, Zl‘tc alloy, hquid alloy,; sound transmission, ultrasound .
velocity R ’L/( i , ———T;

BS"‘Y'ACT- The anh-now—zmc system was stugied ard the <iepeixdencc of the speced of
---- « n temperature from the melting point o 109644 for Sbh and to 350C for Zn was de-
(o red by the impulse method conceived by [, A, Pronin & ad 8. 1., Filimov, The speed
i e und o 7iae decreases slightly with increasing temperature Wi 3L vmauins {atrly
.iaat in antimony. Above 85CC the experimient DECOr &5 tiiitCiiin = Ll ars behd b
inrd 9‘*-‘rC. Three alloys consisting of 1, 59, and <31 st oL iied
.+ tempe rature intervals of 200C rom the meits Do Ai AnEa
e rformed both befere and after experimentation, « G 1AYCT 01 GUULTAL siag was
- Cwor hoiling loss, and s platinum _‘)lamng\rh(uixum thoermacounie was used Lo contrdl
The snced of ultresonic waves 100 5RO a0 S e eaesabo
az:hit ty or Mmpmt‘z‘-_l of the product o density sud speed o sound i nos .L}mpe-r-
\ md e civ:m*fe in the temperature coe flC‘GD.f. of the speed ui ..lrus nic wuves wers
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ACCESSION NR: @49&&@62

plotted as ﬁ.m, ns of compositi The fact that the mr:reasmo- curves for the speed oi
ultrasonic waves cross éach ot}ier as do the decreasing curves for adiabatic compressi-

bmt}  serve ‘o indicife a region between 30 and 20% Zn where intermetaliic compounds a1e

‘ormoed. Between 659 and 850C, the speed of sound in and uhe couductivity i Sb seem to be

independen: of temperature. The ares of intermetallic compounds .o the >t -2

demands further experimentation, Ovig. art. has: 4 graphs, 1 tzbic, and iiorm

ASSOCIATION: Moskovekiy fnetitut stali % splavov (Moscow Institute of Steel
SUBMITTED: 27Julé4 ENCL: 0 SUB CODE: MM

NO PEF SOV: 004 , o OTHER: 007
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VAYESHTOK M.I.; ARSEIT’YEV, P.P.j FILIPHW, S.1,

a2 S Wi

Macrostrusture and ohem;taal heterogensity of 18~ton, low-carbon
steel ingots with ar addition of aluminum, Izv. vys. ucheb, ZAV, §
chern, met, 7 no,7:77-83 '6, snge . (MIRA  27:8)

1. Moskovskiy institut stali i splavov.
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KAZAKOV, N.B.; PRONIN, L.A.; FILIPPOV, S.I,

Acoustical investigations of liquid 3b-Zn alloys. Izv, vys.
ucheb, zav,.; chern, met. 7 no,llz1l-15 '64. (MIRA 17:12)

1. Moskovskiy institut stali i splavov,
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GONCHAROV, T.A.3 FILIPPOV, S.I.

Vechanism of surface and volume decarburization of molten irom,
Izv. vys. ucheb, zav.; chern,met, 8 no,1:10-16 '65

(MTRA 18¢1)

1. Moskovskiy institut stall 1 splavov,
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MAZIENGY, M.A,; RYZHONKOV, D,I.; KNYAVEV, V.F.; FILIPPOV, S.I.

Kinetic characteristics of the rednetion of iron ore pallets by hydrogen

o, 1zv. vys. ucheb, zav,j charn. mst, 8 no.7:11-15 165.
and methane, Izv. vy H (aR 18:7)

1. Moskovskiy institut stall 1 splavev,
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Acoustical 1n"eat.;gation of liquid alloys. Izv, vys, ucheb, zav,;
chern, met, 8 no,9s5-7 165, (MIRA 18:9)

1, Moskovskly institut stali i splavov,
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YAVOYSKIY, V.I., otv. red.3 BIGEYEV, A.M., red.; BORKO, Ye.A.,
red.; GLINKGV, M.A., red.; IARVIK, Ye.Ya., red.;
'KAPUSTIN, Ye.A., red.; KOCHO, V.S., red.; KUDRIN, V.A.,
red.; LAPITSKIY, V.I., red.; LEVIN, S.L., red.; OYKS,
G.N., red.; ROMENETS, V.A., red.; UMRIKHIN, P.V., red.;
EILIPPOV, S.I., red.

QEEE TR o

[Theory and practice of the intensification of processes
in converters and open-hearth furnaces; transactions]
Teoriia i praktika intensifikatsii protsessov v konferte-
rakh i martenovskikh pechakh; trudy. Moskva, Metallurgiia,
1965. 552p. : (MIRA 18:10)

1. Mezhvuzovskoye nauchnoye soveshchaniye po teorii i
praktike intensifikatsii protsessov v konverterakh i mar-
tenovskikh pechakh, 2. Moskovskiy institut stali i splavov
(for Filippov). 3. Zhdanovskiy metallurgicheskiy institut
(for Kapustin). 4. Ural'skiy politekhnicheskiy institut
(for Umrikhin).

G
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SOURCB CODE:UR/ 57148/65/000/009/0005/000

" AUTHOR: Kazakovl K. B.; Ptonin, L. A., Fillppov. 5. 1.

ACC™RR: AP6000170

:01_1\}; Moscow Inlti.tute of Steel and Mloya (Hoakovskiy matitut stalt i apluvov)B’ :'

- TITLE: Acoustfc atudies of mlteu elloze <
»‘SMCE- IVUZ. Chemye utellurgtya, no 9. l965. S'L'

'f.TOPIc TAGS' : aéfouatic apeed. uoltan utel n}ttrnonico, temperature dependence.
emicondnctor-t:heory, gelnun, anu.nony

= ABS'MC’P f:'ﬂlG 'tempeuture dependence of the apeed of ultrasound is an. inportant
1. faeter in detexninlng the physical: and struclural characteristics of semiconductor .
. | ‘compounds in sclid and molten state, but so far this factor has remained relatively
.‘.;_uninvestigated. Hence, the authors performed . a- conpurative investigation of the con-
“‘centration and temperature dependencten)of tlue speed of ultraammd or two systems -
";with' a different character of transition to donducting state, To this end, molten
“alloys of ‘the Sb-Ca system were 1nvect.igated by the method described eerlier by the :
| authors (Izvestiya vysshikh uchebaykh zavedaniy. Chernaya metallurgiya, 1964, no. 11,
#711)« It was found that the curve of .temparature dependeance of the ultrasound flat-
- tene out with increasing Sb content of the alloys and, in the range of fxom 750 to
. 9so°c (aee Fig. 1).the tenperetute coeﬁiciaut for the ulloy with >50‘l (et.) sb ney

_uc: ,669 75:87-1541534.6 ‘,

i
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o of the §b-Ga s stem, - . o 1index (2) for molten alloys of |

1.~ 100% (wt) cu.72 0% (wt) sb; 3o T i . the 8beGa system
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: ,,be conaidered zero. It my be auumed that thm type of temperature dependence of. the

' apeed of ultrasound reflects structural changse in the molten alloy, but this re-

| quires postulating a definite: physical model of interaction between parucle-.

1 far thies problext has not been’ solved, but qualitltive ‘snalogies may be bhased on the .
“following simplfified picture of the structure of wolten metals: iocn composition and | -

|- free electrona. Assuming that fon composition is incompressible and that conpteulbl- o

b lity depends on free elect:one, a correlation between coupressibility (upeed of the

}.{;.ultrasound) ‘and: electron conduction must exts t. Such a relatioashipy can be obasrved
_for the systems investigated: The. obtained cuitve of adiabatic compressibility with .} -~

_increasing temporature for GaSb’ (Pi;. 2) coicrides with the increasa in electric e |
sistance; at the same time, molten ZuSb 1s characterized, over soms interval of tem-
peratures, by a decrease in adiabatic conptunubiuty and electric reliuuncl. oug.

| -art. has:’ 2 ftaurn. 1 table. ST - A -

| suscoos: 11, 20/ SURM DATE: fouunss‘l, oaiiﬁ"mz' 008/ om mEr: 0O
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'AUTHOR: Kazakov, NW. B.; Prouin, L. A.; Pilfppov, S. I. =

. TITLE: Structure of metal -eltﬁ with a positive temperszture coefficieat of the tp«d .
of ultrasound - _ : P . B R

'SOURCE: IVUZ. Chernays metsllirgiys, no. 11, 1965, 5-8

TOPIC TAGS:  ultrascunics,. tapeuux:edepemlmce. wolten metal, semiconiuctor allay, | - |
cadmium, sntimony - , ; : Co -

ABSfBACrz At the present work u‘n;contidution of a previous imadgauon'déiqf f
with the tenq;:ntu&_ and concentration dependencies of the speed of ultrasoundifor - -

.| melts of the’Zn-Sbdystem over & certein ranga of melt compositions, which catablished  pil
{-that -the speed of ultrasound has a positive ‘temperature coefficteut, vhich previous< | ." BB
1y has been observed for no other fluid except: water (W. B. Kazakov, L. A. Proain, i |’
§. X. Pilippov. Isvestiya vysshikh uchebnykh navedeniy. Chernays metallurgiys, 1964,
no. 11, 11-14), How the investigation £ tetded to the temperature dependence of
the speed of ultrascund for melts of the Cd-Sh system. Positive temperature coeffi--
cients of the speed of ultrasound are observed also in this system for alloys of a B
composition resembling intermatallic compoundn. For exsmple, a greater increase in -

LM T ity 669.73%6:541,12.00

2 oEiedR = =
21 s}gﬁ"ﬁ?&ﬁ% % aeks
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Fig. 1. Speed ‘of ultrasound as a funecion of temperature S
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the speed of ultrasound is eatablished for the alloy containing 41.5% (at.) sb-(Pig.1)}
‘In this case the measurements of the speed of ultrasound at high temperatures were A
complicated by the low melting point of Cd (765°C). The melts were covered with a
thick layer of flux (composition: KC1 + 60% LiCl). The composition of each alloy was |
checked by taking samples for chemical analysin before and after meesurements, The = | =
speed of the ulfrasound was measured by the pulsed method. Further, the values of adi-| B
abatic compressibility for 5b-Cd alloys 48 ¢ function of temperature sre tabulated o
‘| on the ‘basis of‘experimentéljfindingé,onatgn’cpged/of sound and the density of the -
melts. The concentration changes of adiabatic compressibility for Cd-Sb melts at 1i-
quidus temperatures and on heating 200°C above liquidus are 11lustrated in Pig. 2,
The finding that adiabatic compressibilify decreases with increasing temperature for
alloys with 41.5 and 697 (at.) sb is diffficlle explain; one possible explanation
is change in the structure of the melts sl 'ig case of water: it is knagn that fu -
water, which représents a combination of three structures, the proportion of the
closely packedvstructu:e increasges with rising temperature and compressibility cor-
respondingly decreages. As the eievated temperatures continue, owing to thermal
.| loosening, theacompressibility of the water. begins to increase. It may thus be as-
sumed that in the alloys investigated the structure at first becomes more compact on’
‘heating; the pmcking'coefficiqn;»1ncteases}and,;&s a result, compressibility decreases
As the heating continuas, the structure gets lovsened, the coordination numbar de-
‘ fgge;gg;g,;gnd_g!gq\'nltbincy again inoraases, Oitig. art. has: 4 figuras, 1 table.’

| suB cope: 11, 20/ - 'SUBM DATE: - 06Aug65/ ORIG REF:. 004/ OTH REF: 001
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ORG:_Moscow Institute of Steel and Alloys (Moskovskiy institut stali i splavov) 6

AUTHOR: Filippov, S, I ; Kazakov, N, B,; Pronin, L. A,

N A S 0

TITLE: Speed of the ultrasound and compressibility in molten metals and the relation of
these two characteristics to various physical properties 1{ [

SOURCE: IVUZ. Chernaya metallurgiya, no. 3, 1966, 8-14

TOPIC TAGS: ultrasonic velocity, adiabatic compression, molien metal, atomic property,
melting point, heat of vaporization

ABSTRACT: This investigation deals with measurements over a broader temperature range
and for a greater number of metals than the study by V, V. Baydov and L, L, Kunin (V sb,
""Teoriya metallurgicheskikh protsessov," vyp, 40, TsNHChM, 1965, 94-104), To this end,
quartz rods as well as rods of metallic tungsten (coated with silver to protect it against
dissolution in the molten metals) were employed as the guides for the ultrasonic waves. For
most molten metals the speed of sound decreases in a near-linear manner with increasing
temperature, But for Bi and Sb over a certain temperature range above their melting points
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the speed of sound changes insignificantly (Fig. 1). The mass of the atom and valent electrons.

F.J
\' ©
~

!

metals as a function of tempe-

rature

Fig. 1. Speed of sound in molten

]
f
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evidently play a major role in the mechanism. of the passage of sounc waves across metal, The
speed of transmission of the sound pulse is determined not only by particle mass but also by
the forces of cohesion between particles, Thase forces are estimated according to the heat

of vaporization or sublimation. Analogously, one of the most important thermodynamic cha-
racteristics -- isothermal compressibility, may be computed on the basis of data on the speed
of the ultrasound, density, and specific heat. The compressibility of molten metals, like that
of galid mefals, periodically increases with atomic number; certain alloys, however, e.g.
Zn*8b"and"'Cd-Sb, gre exceptions to this rule. This also applies to the process of the crystal-
lization of Bi, Ga'and other semi-meotals, when, as a result, atomie volume increases but
compres'é?l;i—lity decreases. Orig. art. has: 7 figures, 4 tables,

Y

SUB CODE: 20, 11, 13/ SUBM DATE: 03Dac65/ ORIG REF: 005/ OTH REF: 004

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3"



120007-3

"APPROVED FOR RELEASE: 06/

2000

5 AR,

AL SR

CIA-RDP86-00513R000413

VT D L

- e R R R L H T BN Y

T LOSORS  Bn(a)/mEG)/m

TACC NR:

!
i

f

LSOURCE: Uz, Chernaya metallurgiya, no. 5, 1966, 131-134

L

TR(e)  wi/mfie

-
SOURCE CODE: UR/0148/66/000/005/\ 0131/0134

AP6027006

N

AUTHOR: Filippov, S, I.; Kazakov, N. E.; Pronin, L. A, U
ORG: Moscow Institute of Steel and Alloys (Moskovskiy institut stali i splavov) - B

TITLE: Effect of ultrasonic treatment, on the crystallization of metal melts
‘ ® /%

‘.,TO_PIC TAGS: ultrasonic effect, metal orystallization, molten metal metallography,
metallurgic research K »

"ABSTRACT: Using the method described by K. G. Plass (Akustische Beihefte, 1963, Hf. 1,
240-244) (variation in a fixed ultrasonic signal on the oscilloscope screen during crystalliza-
ti§n of metal melts) the authors observed changes in the signal during cooling of molten Sn, . |

Py, Bi, Sb, Ga, Zn, Cd, Cu and Al through which ultrasonic waves are passed (pulsed method,
frequency of ultrasound 2.5 mega-cps), &s illustrated in Fig. | which presents the potentio-
métricr;lly recorded values of the ultrasonic signal during the crystallization of zinc. The va-~ -
riation in signal during the crystallization is chiefly determined by two opposite factors. On
th? one hand, the segregation of crystals from the melt produces in increase in the absorption

Ca % 4 13 UDC: 669.1. 065:621, 034

CIA-RDP86-00513R000413120007-3"

APPROVED FOR RELEASE: 06/13/2000



"APPROVED FOR

AT DM T ISR AT £ SRR Sy e

RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3

LSRR S ISR IR
s 3

—a

N L 0480767 '
. AGE NR:  AP6027006
o
scattering of :
,3 . e ing 'sound waves at the numerous crystal-molten metal interfaces whereas, on
/ ’," - . - PN . . L4
! ! . ..o.-' . ! i
f}‘g.,‘ R LE '» V ‘. . ’.o,toi.'....
[
; .ouu.o’_oo.'. o o ) »
, 2 - . , - Fig. 1. Recording of the acoustic signal
i o i » and temperature during the crys-
¢ A . tallization of zinc
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the other, as the metal solidifies and its elastic properties increase, the intensity of the
ultrasound passed through it will increase. Observations of the cooling of melts of the binary
systems PbzSn, Zn-Cd, Ga-Sb, Zn-Sb, Cd-Sb, Cu-Sn, Fe-C indjcate that the variation in the
ultrasoni-cq%?g?’ﬁ 8¢ Ees?allo&y in liquid-solid &Ad sol{d statd {5 associated with the corres-
ponding phase equilibrium diagrams, Thus, e,g. for the melt Sn-30 wt.% Cu the signal sharp-
ly decreases at liquidus temperature and sharply increases at eutectic temperature; micro-
structural examination reveals that this effect at near-liquidus temperatures is attributable
to the segregation of large, well-formed € -phase dendrites, Thus, the variation in ultrasonic
signal in the process of the crystallization of metal melts may serve as a means of monitoring
the formation of the structure of an ingot while it still is in liquid-solid state, which is of major
practical and theoretical interest, Orig. art. has: 3 figures,

SUB CODE: 20, 13, 1I/ SUBM DATE: 31Jan66/ ORIG REF: 003/ OTH REF; 001
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PASHKQOV, Viktor rilippovich. ‘tokar!; !'II.IPPOV S,M,, red,; SEVRYUKOV,
P,A,, tekhn,red.

[Constantly improve your sid11] Postolanno sovershemstvovat'
svoe masterstvo, Kurskoe knishnoo izd-vo, 1958, 22 p,

1, Kurskiy mekhsnicheskt, d Ministerst ' (IR 12:6)
. ! askly zavo nisterstva assl'!skogo kho t
RSFSR (for Pashkov). € eyt

(Lathes)
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AUTHOR: Filippov, S.M.

" PITLE:. The Iron and Steel.Induatry of the USSR is Growing
(Chernays metallurgiya SSSR na pod"yeme). '

PERIODICAL: uetallu:g, 1958, Nr.10, pp.1-3 (USSR)

ABSTRACT: The author mentions the rapid growth of the Soviet ferrous

« metallurgloal industry and mentions that in the first half
~or 7 months of 1958 most production targets have been
exceeded and several large blast furnaces completed shead
of schedule. He gives & breakdown of production (Table 1)
into pipe iron, steel, rolled products, steel tubes and
iron ore, by republics as sbsolute values for 7 months of
1857 and in relation to the planned velues. He shows
(Table 2) that in the firat half of 1958 the average value
of the confficient of utilization of blast-furnace volume
was 0.77 (0.79 in 1957), the best republic being the
RSFSR (0.,72) and the best works the Magnitogorak: -
metallurgical combine (0.61); the table shows improve-
ments over 1967 in the coefficient and else in time-off-

Card 1/3 blast values. In open-hearth operation (Table 3) the
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‘The Iron and Steel Industry of the USSR is Growing.

Card 2/3

80V/130~-56-10-1/18

average dally steel production per m2 of bottom area
wes 7.6 (7.32 in 1957), the RSFSR with 7.74 being
the bost republioc and the :Migaly-'Tegid'. .. combine {9.19)
the best works; the table ahows improvemsnts over 1958 in
these figures end also in furnace idle time. In rolled
products the greatest excess over the target values (2.8%)
was obtained by the Ukrainian SSR; a number of enterprises
falled to produce the appropriate balance between the
produocts, and the author discusses such faillures and some
similar failures in tube production. Labour productivity
in the wecond quarter of 1968 (Table 4) has on the whole .
iricreasod eppreciably over the values for the last quarter
of 1957 in spite of the reduction in working hours. The
author contrasts Soviet production inoreases with increases
in some capitalist countries and suggeats that the Soviet
decentrilization of the organization of the steel induastry

and reduction of the working day have proved succesaful.
There are 4 tables. .

t
i
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.* AUTHOR: Filippov, S.M. : 80V/130-58-12-2/21

TITLE:  Fulfilling the Decision of the Twentieth Congress of the

. CPSU (Vypolnyaya resheniya XX S''yezda KPSS)

PERIODICAL: Metallurg, 1958,2Nr 12, pp 2 = 5 (USSR)

ABSTRACT: The author considers Soviet achievements in iron and
steel production in the light of decisions taken at the
twentieth meeting of the Communist Party of the Soviet
Union, He gives Soviet anmual production figures for pig
iron, steel, rolled products, steel tubes and iron ore for
1955-58 (Table 1) and some corresponding data for other
countries (Table 2) and states that the USSR in 1957
accounted for 17.5% of world steel production. In pig-
iron production new capacity played an important part in
compensating for temporary raw-material deterioration in
1957, the average size of furnaces increased from 639 m3
in 1951 to 715 m3 in 1955 and 844 m3 in 1958; the propor- .
ticns of sinter in the burden and of fluxed sinter in the
sinter have increased; high top pressure operation has
been widely adopted as have high blast temperatures and

Card 1/2 moisture-contents. These measures have led to significant
improvements in efficiency between 1955 and 1958 for the
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* Fulfilling the Decision of the Twentieth Meeting of the CPSU
USSR (Table 3) and for the leading works (Table 4). The
author mentions that a value of 0.575 was achieved for the
coefficient of utilization of working volume on Nr 3 blast
furnace of Magnitogorsk. In open-hearth practice the
period 1955-55 has also seen considerable improvements for
the country as a whole (Table 3) and the leading works
(Table 5), a daily steel production per m2 of bottom area
of 9.03 tonnes being quoted for the "Zaporozhstal'" works.
Both in blast-furnace and open-hearth practice the
Makeyevka metallurgical works is lagging and the author
makes constructive suggestions. He states that in 24 years
labour productivity has increased by over 12% and gives
data (Table 6) on per capita pig-iron and steel production
in the USSR and USA for 1913, 1950, 1955 and 1957.

There are 6 tables,
ASSOCIATION: Gosplan SSSR (Gosplan of the USSR)

Card 2/2
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AUTHOR: Filippov, S.M,

TITIE: ~ Entering the First Year of bhe Seven-Year Plan
(Vstupaya v pervyy god semiletki)

FERTODICAL:Metallurg, 19594 Nr 2, pp 1-3 (USSR)

ABSTRACT: The author gives the 1958 production figures for iron
: ore, pig-iron, steel, rolled products and tubes and

relates them to those of the previous year. He notes
that 1958 production targets were not reached in some
of the smaller republiss. Stating that improved
efficiency as well as additional tapacity had contributed
to growth of cutput in 1958, ths asuther discusses,
giving figures for works, some of the measures which
had contributed to the improvement of the average
coefficient of utilisation of blast furnace volume
from 0.79 to 0.77 and the averagd coke rats per tonne
of steelmaking iron from 817 to 786 kg. He treats
similarly steelmaking where the average production of
Steel per me of open~hearth bottom area improved from
7.32 tonnes in 1957 0 7.56 for elevsn months of 1958
and briefly mentions improvements in rolling practics.

Card 1/3 He examines capital construction in the iron and steel
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Entering the First Year of the Seven-Year Plan

industry in 1958, which was 30% greater than in 1957.
The 1958 plan for building seven blast—furnaces (total
capacity 4.9 million %omnes, ircluding two of 1 million
tonnes each) was successfully completed. On the other
hand, some plans wsre not fulfilled, e.g. that for rolling
uill conatrustion, due to delay2 in agiipment dalivery
and wine~-conatiuct fon also lagped. ¥or 1999 production
increuases of over 3 million tomnes of rig iren,. over
4 million tonnes of steel . cver 3 million tonres of
rolled products and cver halif a million Tonnmes of Hubesg
are planned. For the achievement ¢f thess TaIEeTS,
stricter adhnerence to quarteriy plems, efferts vo izprove
efficiency and to enlist Joung pacple in the lsbour forse
shculd be stressad. In blast-furrace practics cre
preparation will be improwed and top-pressure ard blast-
terperature increased. 1In ¢pén~hearth rractice more and
better use will be made of oxygen and cempressed air and
charge preparation (especially screp) wil: be = oroved.
Converter shops will aim te¢ achieve mHOY6® elcnomical

Caxd 2/3 operation and improve refractcries for oxygen--blown
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Entering the lirst Year of the Seven-Year Plan '

converters. In rolling and tube-making lightened
se¢tions are to be increasingly produced and plant
modernisation will continue. Over the whole industry
betiter exchange of information is to bs organised to
make available knowledge of the best practice. Although
most of the new capacities wil]l be provided at existing
works the construction of the new Zapadno-Sibirskiy
(West Siberian)and Karagandinskiy (Karaganda) works is
to be continued on a large scale.

ASSOCIATION: Gosplan SSSR (Gosplan of the USSR)

Card 3/3

1A
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A006/A001
AUTHOR: Filippov, 8. M, y
TITLE:  The Use of Analytical Computers_\ in the Planning and Analysis of
Production Indices im Ferrcus Metallurgy
PERTODICAL: Mwetallurg, 1960, No, 11, pp. 36-38
TEXT: A scientific Contersnce was organized in June 1960 at the Moscow

inzhenerno-ekonomicheskly instifut (Econcmical Engineering Instituts) imeni Sargo
Ordzhonikidze devotéd to problems of improved planning, control.and analysis of
production using computers and mathematicel msthods in th3 mair shops of ferrous
metallurgy. Ya, P. Gerchuk, Candidate of Economical Scilences of the Moskovskiy
Institut stalil (Moscow Steel Institute) treated in a repors the use of linsar
programming in planning optimum components, equipment operation, transportation /
and lay-out of materials, Linear programming can be performed most efficlently
using high-speed electronic computers, The planning of rolling production using
perforaticn computers is divided into thres consecutive stages: 1. Treating,
summarization ard classification of orders for the current quarter of the year
and the month, &nd caloulation of rolling mill charges. 2. Establishing the
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Indices in Ferrous Metallurgy

optimum sequencs of forwarding the orders into production; 3. Stock-taking and
checking the fulfillment of the plan, The scientific-research laboratory of

economics and organization of Mosgorsovnarkhoz production attached to the Moscow
Economical-Engineering Institute, developad a project on the mechanized treatmen

of operational plans applied to secticn mills of the "Serp i Molot" Plant, using
45-d1git computers, The results obtained on improved planning, checking and
analysis, using perforation computers, ars now being introduced to the steslmaking
shops of the plant and can be recommended to other metallurgical. enterprises,
Investigations were also made to select optimum conditions for coordinating the
delays of delivery, according to graphs of metallurgical enterprises, with the
production delays of the machine-building plants, This problem can be solved by
linear programming, The calculation methods determined were applisd to the 20ld-
pressing shop of the Chelyabinsk Tractor Plant according to the timé of delivery
of the sheet material from the Magnitogorsk Metallurgical Combine, Analytical
computers may also be used for the technical and economical analysls of prima
costs in metallurgical production, For this purpose it is nacesgary 1, to
develop standards for the use of equipment; labor; matarial, fuel and sleotric
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