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ABSTRACT: The article considers the dependence of the structure of
the absorption spectra of uranyl compounds on the symmetry of the
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dependence of the structure is ln good agreement in the different

solutions. It is concluded on the basis of concepts previously devel- -

oped by the author (Izv. AN SSSR ser. fiz. v. 27, 651, 1963 and else-l
where), that three electronic transitions exist in the investlgated
reglon of absorption spectra (A = 500--350 nm), it 1is concluded that

while others are strongly modified when the surrounding 1s changed.
The interaction between the electronic states of the uranyl lon can
cause the excitation energy to become transformed via different chan-
nels (fluorescence, heat production, and others). The relation be-
tween the.fluorescence intensity of the uranyl compounds and the over-
lap of theilr absorption spectra, which has been observed experimental-
ly, also explains the different behavior of the uranyl salts in daif-

ferent behavior of the uranyl salts in different solvents. The effect

of the transitions on fluorescence quenching 1s brlefly discussed.
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ABSTRACT: The absorption spectra of aqueous, acid, and organic solutions of the nitrate and
acetate salts of uranyl and of several complex uranyl ompounds were investigated in the tem-
perature range of 20—~136C simultaneously with an investigation of the effect of a temperature
rise on the pH value of certain of these solutions. An examination of the temperature effect

on the absorption spectra of the Investigated solutions indicated the presence of two types of
changes: a rise of temperature of certain of the solutions was accompanied by a monotonic and
weak change of their absorption properties, whereas the heating of others led to substantial
deformation of their absorption spectra. The spectra of all the investigated aqueous solutiors
belonged to the first type, The results obtained indicated a considerable stabi{lity of uranyl
compounds in the indicated solutions within a certain temperature range. For a number of
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_substances, e.g., uranyl sulphate in sulphuric actd at 135C and uranyl nitrate {n cyclohexarone
at 70C, irreversible chemical reactions were observed which led to the formation of new com-
pounds. An analysis of thefr absorption spectra permitted tho conclusion that in the first ex-
ample a new compound is formed at 135C which apparently contains tetravalent uranyl and in
the latter example the temperature rise to 70C leads to the formation of the mixed oxide of
uranjum U30g. Most of the absorbing systems (with a uranyl center) formed in the investigat-
ed inorganic and organic solvents were rather stable with respect to temperature changes
within a certain range, This is possible only if the molecules of the solvent, forming, for
example, & solvate shell around the uranyl molecule or fon, are sufficiently strongly bound
with them and, consequently,shields them from external effects. Orig. art. has: 4 figures,
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miatka dlia rebochikh i briga ’ (MIRA 18:1)

skoe knizhnoe izd-vo, 1964. 50 p.
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. evention of zcale formation in closed

“fems by the acid-phosphate methed,
Flek, Standsii 21, No. 5, 50-1(1050), —Severe titbonate
seate formation occurred rapidly (ovet { somi. thickeess
por manth) in a thenooclee, plant where an artesian well
water, wsed for inake ap toa circttlating cocding water ~va-
tem, liad the following compit.: carbonate hardnees 9.34°,
HCO— 10407, CO~~ 0.60°, free CO; 3.3, Ca0 1021,
MgQ 2.4, 50~ b5, Ci~ 215, Si0. 218, and total
solids 327.0 mg./1. Although the chinride/alkalinity ratin
i make-up water was about 2, it was 3 in the circulatiing
Bystem; tﬁis indicated considerable carhonate deposition.
This condition was corrected by addition of @« superphos-
phate sola, to the circulnting system suflicient o briug its
wkatinity to 177 together with addition of cnough free
coned. H:S504 to hold this valie on mntinurj reeyele with
only a siugle purge streant. The COy frece fh‘ér#:b'i -
placed the carbonate-bicarbora(e tiflfit: e tfie Taflet
in the condensers. In nse this pfocess fiot tuly cuntrolled
further deposition but also removed olderseate. Ho T K
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nArReIN, 0. 6. (Engineer)
Filters and Filtration.
Za ekon. top., 9, no. 5, 1952,

Water softening in mechanical filters.

List of Russian Accessions, Library of Congress, August 19532 Unclassified.

9. Monthly
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DMRIKHIN, D. 6., Engineer
Water -~ Softening.

Water softening in mechanical filters. Za ekon, top. 9 no. 5, 1952.

9. Monthly List of Russian Accessions, Library of Congress, August 19532 Unclassified.

Y

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R00185801007-1 |

2 Em*jﬁﬁkﬁﬁﬁﬁﬁ&m%fmw ~
i R LY A DT ST SO

S5 “Mf&*?ﬁmﬁ%‘ﬁé{vlé‘ﬂ’i&?ﬁﬁi

AUTHOR Umrikhin, D.G., knginecer 91-58-6-7/39
v—————"————__-’

TI1TLE: Chemical Cleaning of a Turbine Condenser Using Sulfuric Acid
and Sodium Chloride (Khimicheskaya chistka kondensatora
turbiny s primeneniyem sernoy kisloty i povarennoy soli)

PERIODICAL:  Energetik, 1958, Nr 6, pp 9-10 (USSR)

ABSTRACT: The author shows that in place of hydro-chloric acid carbonate,
scale deposits may be removed from turbine condensers by using
sulfuric acid, adding sodium chloride to the extent of 70 -
80% by weight of the (100%) #,50,.

AVAILABLE: Library of Congress

Card 1/1 1. Turbine condensers-Mazintenance
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Improvement of a method for wet storage of salt.
Energetik 11 no.4:18-19 Ap '63, (MIRA-1613)

(Water——Purification)
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UMRIKHIN, D.G., inzh,

Use of highly mineralized boiler water for preparing a regenerated
solution for sodium cation exchange filters. Energetik 12 no.5:
1417 My 1'64. (MIRA 17:6)

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1
_ 1] " 72 !L!é&m{i’,‘sﬁilﬂﬁﬂz@ﬁﬁﬁx?ém ESERIAT

T SIS 1D S MRS PATON SRS 60T T TR R OH SRS AR sty

UMRIKHTN, D.G.
Hydraulic stesm pressure governor, Fnergetik. 13 no,2:14-16 P
165, (MIRA 18:6)
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Detie, inzh,

dimlification of a gal ssolve
Hy 165, 1t dissolver, Znergetik 13 nc,5:22-23

(Ml 1848)
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UMRIKHIN, 1 D

Investigating the repressuring of gas walls by mesns of reservoir
nodels. Oaz.prom. no.9:1-§ S '57, (MIRA 10:10)
(Gas wells)
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UMRIKMIN, I.D,, Cand Tech Sci -~ (diss) "Theecretical and

1id Ty i
experimental study of non-stationary well—intake in an
elastic filtratisn sy-tem (effect of free volume of wells,
ofrehe- 1imits of tne stratum and ibts non-homogeneity)."
Mos, 1958, 9 pp (¥Vin of iigher &ducation USSR. !'os Urder
of Labor ited Fanner Petroleum Inst im acadamician I.Y,

Gubkin. Unair of fimeGeneral an.! Underground Hydraulics)

120 co ies (KL, 22-58, 10%)

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1

ilanth |

i [idifzy & Vg 5is g
hi i Gl |
Tk F!ﬁiiﬂ; ;

-M
Smasy,

s v

1
e
AT S A ST DR
GRSl PTG B FT ety z'-.-.ff‘.'t;.--—
R P E L R T e s TR
G S R RS R R

CIA-RDP86-00513R001858010007-1"

APPROVED FOR RELEASE: 04/03/2001



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1

R e SRR L L S e BRI BS §15 x"“yT""\ IR A SR Al sesing ZW"WWWF ;\ﬂ PSF RN IR BITHEILATLELL

o
n n

UMRIKHIN, I.D.

et

Using model layers for studving pressure restoration in wells.
Izv, vys. uchehb, zav,; neft' i gaz no. 3:73-78 '58, (MIRA 11:7)

1. Moskovekiy noftyanoy institut im, akad. I.M, Gubkina,
(011 wells)
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Mfect of free volume of wells on pressure resioration graphs.
Trudy MNI no,22:231-244 '38, (MIRA 12:4)
(Second recovery of oil)
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'CHARNYY, I.A.; UMBIKHIN, 1,D.

Studying the unstable f1
ow ¢
of a layer. Trudy MINKHiGP 3:;3,1’:32;4? (otermine the paraseters

'59.
(011 reservoir engineering) (MIRA 13:3)
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BUZINOV, S.N.; UHRIKHIN, I.D. (Moskva)

Studying layers and wells utilizing the harmonic law

fg;.AH SS3R,0td. tekh.nauk, Mekh. i mashinostr,

of excitation.
no.lt:48-52 J1-a

(Rocks--Perneabild ty ) (MIBA 1518)
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BUZINOV, $.N.; UMRIKHIN, I.D.

Basing the method for calculating the geological and physical
parameters of a layer on data from a study of wells with the
harmonic- law of stimulation. Trudy VNIIGAZ no.11:219-240 161, .

(Gas wells) (MIRA 15:2)
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BAYKCV, N.M.; BUZINGY, 3.M,; UMRIKHIN,I.D

Investigaving reservoirs on ne basls of curves ¢ <ne
;:n:—mge 1n reaciive wells in tre presence of a harmonic |
n tne 110-»:‘9: pressure in a stimulation well,
po Adobe.nefti nn, 13:45.72 162
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BUZINOV, S.N.; UMRIKHIN, 1.D.; EYKHMAN, V.N.

Effect of layer boundaries op pressure chan 1 sure
Trudy VNII no,37:180-193 '62, gee o ’()l:?;A 16.2311"

(041 reservoir engineering)

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1"



"APPROVED FOR RELEASE: 04/03/2001

HE

CIA-RDP86-00513R001858010007-1

M FEH RS C LU B TR NSRS
R R T Y st s

TER DY BENRIRIE T EROA SRR LS
= e

BUZINOV, S.N.; BYKOV, I.N.; UMRIKHIN, I,D,

Determining the location o

f the 1
the data of investigations Ov between reservoirs from

o Gaz, prom, 7 mo9:9-13 '62.
(MIRA 17:8)
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WRIKIIN, I. D., BUSINOV, S. N. (Moscow)

"Capacity Estimates of Rege

rvoirs and he :
Harmonic Changes of Pressure and Mass Flo'wr.'l:mlhs on the Basts of Tize Pependent
report presented at the First All-Union Co

Mechanics, Moscow, 27 Jan - 3 Feb 1960 ngress on Theoretical and Applied
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TREBIN, F.A.; RAABEN, V.N.; BUZINOV, S.N.; UMRIKHIN, I.D,

Studying wells by injecting gas into them. Neft, khoz
no.1:31-37 Ja'és. (MIRAl‘i?d)
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AUTHORB: ©Popov, Yu.A., Umrikhin, K.G., Shaposhnikov, A.K., Engineers.

TITIE: A Rational Charging Equipment for a Blast Furnace (Ratsion-
al'noye zasypnoye ustroystvo domennoy pechi)

PERIODICAL: stal', 1958, No.l, pp. 7 - 14 (USSR)

ABSTRACT: A description of the design and operation of a new
) charging equipment is given. The distribution of burden

materials, in the blast furnace throat and the possibilities of
controlling this distribution with the charging equipment in use
at present is outlined. The distribution of materials in a
model and an operating blast furnace is shown in Figs. 2 and 3,
respectively. It is pointed out that at present the success in
controlling this distribution depends to a lrge extent on the
qualifications of the operating personnel and the available
equipment, the influence of the individual controlling para-
meters (size of coke and ore charge, system of charging, stock
level and the sequence of rotation of the distributor) on the
distribution of materials in the throat is not certain. This
uncertainty is caused by the following factors: non-uniformity
of raw materials in the chemical and size composition, the
influence of the gas stream on the distribution of materials
during their fall from the large bell. The design of charging

Gardl/aequipment proposed by the authors (Fig.4) can secure the
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A Rational Charging Equipment for a Blast Furnace 133-1-3/24

uniformity of distribution in size and in chemical composition
of the materials in the furnace throat (across the concentric
rings) and the constancy of an optimal vertical distribution
of materials in the furnace. The proposed charging equipment
consists of two parts: 1) charge distributor %Fig.s , and
2) charger (Fig.6§. The charge distributor consists of a
rotating funnel (a) and rotating cone (g); both rotate during
the fall of burden from the skip on to a large bell. An inter-
mediate small bell (d) serves only to isolate top gas during the
operation of the large bell. This set secures a uniform dis-
tributing cylinder (b) which can secure the constancy of the
required distribution of materials along the radius of the
furnace and maintain a constant stock level and a directing
funnel (d) which permits varying the position of the ridge in
the distributing cylinder. The distribution of materials at
various settings of the directing funnel is shown in Fig.6.
The operation of the above charging equipment was tested on a
model in which the stock &scent and upwards flow of a gas stream
were incorporated. Some results of the distribution obtained
are shown in Figs.?7-9. It is concluded that the proposed
charging equipment gives the following advantages: 1) suffic-
Card2/3 iently uniform distribution of materials in the concentric rings
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A Rational Charging Equipment for a Blast Furnace 133-1-3/24

of the furnace cross-section in respect of size and chemical
composition; 2) the possibility of maintaining a constant
optimal distribution of materials along the furnace radius;

38 absence of the necessity of air-tight fitting of rotating
parts; 4) absence of the necessity of a programme con-
troller for the distributor; 5) simplified control of furnace
operation (n6 need to change the size of charge, charging
Sequence, stock level, programme of the rotation of tkz dist-
ributor). The proposed equipment will be particularly

suitable for large furnaces. There are 9 figures.

ASSOCIATION: Chelyabinsk Metallurgical Works (Chelyabinskiy
metallurgicheskiy zavod)

AVAILABIE: Library of Congress
Card 3/3
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UMRIKHIN, N.G.; KOROVKEVICH, N.V., inzh., retsenzent; MANYUKOV,
CeeemtGU8), inzh,, red.

[Experience in high-speed freight train traffic; from the
practices of the Southern Ural Railroad] Opyt skorostnogo
prodvizheniia gruzovykh poezdov; iz praktiki IUzhno-Ural'-
skoi dorogi., Moskva, Transport, 1964. 61 p. (MIRA 17:3)
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’ and oracks which sppear after rolling and forging
Kresoui Putilovets plant are due to insufficient deoxidation,

. addition of Pe-Cr before deaxisation, high (MgO) in the slag, |
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lack of temp. control.
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quently & rolling and forging in the Kramuil
Putidovetz were duc to insufcient dd«mn.\
addn. of Fp-Cr hdm denzidation, high MgO conteat in

s slag, addn }of insuficient CaCQly to bath dunn( odidation
prnml. and htk ol temp. control. 1. W. Rathmann
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of Heating the Heads of Ingots
nrikhin and B, Sukhova.
An exothermie reaction misture

wan conxddered to be the simplost means of heating the topw of ingots
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Control of the Basic Open-Hearth Proocess by the
Petrographic Analysis of the Blags. I’ \. Uwrikhin and V. V.
Lapin, (Metallurg, 1038, No. 11, pp. 72-701(In Russian).
Open-hearth heats involving the following specinl operations were
carried out : (1) Heats in which the slag was run off during the
dephoaphorising period and was veplaced after that period by n alag
of normal or increancd basicity.  (2) Heata without removal of the
slagw, which during the progross of the hoat had an increamsd
alumina contont.  (3) Heatw under slagn with increased alumina and
magnesium oxide contenta.  Changen in the composition of the
metal and the slag an well an the petrographic compasition of the
Intter during & heat carried out by the first method are descritusd
in some detail.  From thewe ohaervations as well as from those made
on heats by the accond and third methods, some conclusions are ‘99
derived reganting the connections between the constitution of the 20
slag and its petrographic composition. It scems poasible that the .
latter may be usedd an a quick check on the composition of the alag o0
and hener indieectly on the metal during the peogres of & heat. e
A number of micrographa iflusteating the various petrographical Y ]

‘o

constituents of slagn are reprodizced.
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. a <teels were made under & dag having 4
a0 - [0y mtio of d 8-1.0 with about 3% Al added 10
the tuidity. The P content of the metnl was
maintained sfticiently  low L0 01N AKE) withont
skimming Use slag. t1. W. Rathmann
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oo f| (! rilhine (detallur 1939, Ko« 3, ppPe 37-46). (I'E"Rti'l"iﬁﬂ)'o" In the l -0

L L AR Tirat part of the paper samo cbservaticns op the appings of & 35-ton 7

ey acid opoen-hoarth furnace are brieily redorded. Theae ghow how the ~0e

L LLIE inolination of the furnaco bottom to the tap-hole and the 4ipth of the -0e

L LR bath affeot the relstive times during which metsl and metal plus -0

oo i!i; slag are tapped offy and how this in turs affects the number of slag sj=00

003" inolusionse The greuter part of the artiole is davoted to o degorip- ! 3 e

0o tion of laboratory experiments oo 8 ome-tenth soale model of the furnsce [;{ae®

o0 hearth and tap-hole, using water and oil to represent the netal and ijsne

oo the slag respeotivelye . {n & numder of oases & conoentrated sino ijroe

003 | ohloride solution was used in order to heve the smme ratio of specific ;jene
o gravities. The experiments showed that o 8° inolination of the tsp- 3sne

hole was tngdfticlient and that s mich batter seporktion of the metal =90
i and the slag oould be cbtained by ivoreasing this to 10°s In =00
LI studying the aotual pouring of the two liguids into s bsaker repre< 100
31§ sonting the ladle, it wes observed that undesirsble bfesRing up of the 11
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€ POURED INGOTS. P.V, lmrikhin end A. L. Pogorosdkiy. (Metallurg, .0

PEOER 1939, No. 6, pp. 18-20) (In Russian). The first part of the ‘.o

‘ﬁ paper deals with the effeoct of the quality. temperature and ‘e

e 47 rate of pouring of the steel and the mould temperature on the ‘ve

£, quality of the ingots, partiocularly with regard to piping, 90

i cavities and porosity. In the experi-ents partioular atteation LY

RINH was given to the conditions under which the ingot cooled) ; 90

of these were investigated by means of tempersture messurements, K Y

R using thermocouples inssrted into the mould wall at various HEY )

o podnts. The existing mould design wus found to be unsstisfactory Jlee

from the point of view of heat flow. The unsatisfaotory iee

features were: (a) Excessive wall thickness of the hot-top llge

i portien, as well as of the maim part
" small & voluae of the ingot head and
towards the top. The above drawbacks

walle to give improved heat removal.
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w8 1vative - - -

new mould designs. Tests of these moulds are descrided with
reference to the str otures of the ingots obtained. Thinm
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fermation [n the meiting peried of a strap precess
P‘s:I’ Umrikhin, Sl 7, Mh 2(1947). -—0(.’t nl;;: niate-
riats eomprising an open-hearth charge, t wm:nl
components have the lowest thermal cond.

ment of the charge has a telliag eflect om the lhumnl
precesses and this problem was investizated on a no. of
variations which can roughly be clissifiad according to
the location of the slag-formation comnponents: (a) on
top of the metal, (8) on the Qoo of the hearth, and (1)
interlayed between layers of metal. A« judged from the
duration of the nelting process (¢) was the least effcient
while (¢} was the most efficient. The interlaying of the
slag materials gave a normal slag characterized by a rising
conen.of Ca.  Such slag insured 4 minimal gas and I in the
metal. M. Jloswch
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UMBIKHIN, P.V,; ARKHAROY, V.1.; KICEIGINA, Z.P.
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M X-ray investigation of the lqale on pig iron con:aigetz ;tlxtciapon
hearth furnace burdens at the initial otage of stes : %6:8)
Prudy Inst, fiz, met, no 11:bb4-16 150, MIRA
(G:at iron—-latalloéraphy) (Ke‘tala at high temperature)
{oxidation)

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1

PR R ST SRR RS S et 2 EFﬁlﬂiz?ﬁiﬁmiﬁmﬁ&ﬁﬁm Eiene

UMRIKHIN, P. V.

3 inci t -h melting; theory and
Kokarev, N. I., jt. au. Principles of accelera..e(.i open ‘*ea‘rth smel 3 .
practicé Sverdiovsk, Gos. nauchno~-tekh.cizd-vo lit-ry po chernoi i tsvetnoi metalluwrgii,
1951. 131 p. (SL-L0371)

TN7LO.US

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1

A IR 3 BN SR TR F I R R LY RS YA :

&1

it -

iting of turt

rarmanon GG FOF

SR ABIRTRNR
SriE

: R e : 5
R P M S o o e S b e 0 HEpals

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1"



SR

"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1

ERVEER AR SRS R

HERIT

IR

Friri e £

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1

SELTIBDE A 2A TR VAL E RT3 RSP R Y FEX

A At $ T ST YA IARYA S PO BRI AILS A g e o

UMRIKHIN, P.V., SOKOLOV, V.E.
-;;_/m

"
" Problems of Low Carbon Steel Deoxidation, ‘ ‘
12223:;2;% at the Fourth Conference on Steelmaking, A.A. Balkov Institute of

Metallurgy, Moscow, July 1-6, 1957.
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SOV /137-58-10-20548

Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10, p 28 (USSR}

AUTHORW‘_

‘ TITLE: The Kinetics of Steel Desulfurization in the Basic Open-hearth
Process (O kinetike obesserivaniya stali v osnovnom martenov-

skom protsesse)

PERIODICAL: V sb.: Fiz.-khim. osnovy proiz-va stali. Moscow, AN SSSR,
1957, pp 94-111. Diskus., pp 160-187

ABSTRACT: Experimental heats are run in furnaces of 60-130 t capacity.
Samples of metal and slag are taken at 25-30 min intervals

during the melting period. No desulfurization takes place in
heats in which there is no addition of lime for FeO-Fe03-MnO-
Si0O, slags. In high molten-pig-iron practice with 100-t furn-
aces where 4.5-5.5% lime is added during the first half of the
melting period, the coefficient of S distribution, Lg, usually
drops, followed by somewhat of an increase in L with rise in
Ca0/Si03. The rate of desulfurization of the metal in the melt-
ing period depends to a significant degree upon a number of process

Card 1/2 factors, of which the most important is the rapid formation of

A "
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SOV/137-58-10-20548

The Kinetics of Steel Desulfurization in the Basic Open-hearth Process

highly fluid basic ferriferous slags. Employment of the melting period for
desulfurization of the metal makes it pos gible to derive a finished steel of
lower S contents. Examples are adduced of the running of heats with early
making of ferriferous basic slag. It is found that the desulfurization rate
rises with the degree of reduction of the Mn and the decarburization rate.
LK.

1. Steel-~Properties 2. Sulfur-~Separation 3. Open hearth furnaces--Operatior
4. Oxides--Chemical effects

Card 2/2
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p 50 {USSR)

AUTHORS: Kurochkin, K.T., Umrikhin, P.V.
’_’_———————_’

TITLE: Effect of the Gas Content of Transformer Steel on Its Electro-
magnetic Properties (Viyaniye soderzhaniya gazov Vv transform-
atornoy stali na yeye elektromagnitnyye svoystva)

Moscow, AN SSSR,

PERIODICAL: V sb.: Fiz. -khim. osnovy proiz-va stali.
1957, pp 570-585: Diskus. pp 650-655

ABSTRACT: An investigation was made of the gas content of transformer
steel in the course of six experimental heats in a 90-95% t basic

open hearth furnace heated by heavy oil (5-15% raoisture con-
tent) and six in a basic 20/25 t electric furnace, during the
smelting process and after rolling and annealing of these steels
The charge of the open hearth heats consisted 40% of pig iron.
59 of swarf, and 15% of Fe, the rest being open-hearth depart-
ment returns and rolling department scrap. 100 kg pig iron were
added before tapping. Ferrosilicon (75% Si) was added in the
runner simultaneously with the desulfurizer mix and 2.5 kg/t Al.
In the electric furnace heats the charge consisted 8% of pig iron.
Card 1/2 36% of billets, 45% electric furnace scrap and 10% first-clags
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Effect of the Gas Content (cont. )

scrap. Addition of ore and partial slagging-off was performed 40-60 tnin.
before the smelting of the charge. 1t was found that there is a constant in-
crease in [ H} during an open-hearth heat up to the very pouring of the meial
while in electric steel making it diminishes even after the oxidizing slag has
been removed. The rate of oxidation of C makes for elimination of N and for
some increase in [H] . After the addition of the Fe-Si and the Al, [H] rises.
[N ] diminishes until pouring, but rises during the pour period. The [H] and
[N] of steel diminish during rolling and annealing. O and H increase wattage
losses, and in addition H dimishes the magnetic induction.
o V.M,

1. S_teel——Electromagnetic properties 2. Gas—--Effects--Applications e
. ,
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- YHODAKOVSKIY, ¥.V.; YEPIMOV, V..,
rabotnik; KOSENEO, P.Ye.,

LAPITSKIY, V.l.,

STROGANOV, A.le,

BORNAT1Y, 1.I.,

KOCHO, V.Se, prof.,

land, tekhn, nauk;

A.P.; PLYUSHCHENKO, Yo ko
KOBEZA, I.I., land,
UMRIXHIN, F,V,, profe,

Yo MaROROV, P.Ke;
starshiy nauchnyy sotrudnik;

Discussions,

1,
gii SSSR (for Khodakovsidy)e 2.

A S AR R B IR TR SE M Sy s

prof., doktor tekhn,
kand, tekxhn, muk, dots.: DMMIDOVICH, A.Ve;

MRDZHIBOZHSKIY, M.Ta., dots,;
doktor tekhn, nauic;
L.M., mladshly nauchnyy sotrudnik; KOKAREV,
KAPUSTIN, Ye.A,, kand.
tekhn. nauk, nauchnyy
doktor tekhn, nauk;
KHLEBNIEOV, A.Ye., Profe,
TARASOV, NeSe;

Biul, TSNIICHM n0,18/19:140-66 '57.

CIA-RDP86-00513R001858010007-
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kand, tekhn, nauk, atarshiy nauchnyy
kand, tekhn, nauk; KAZAKEV

ICH, 8.5

nank; PILIP'YRV, 0.V.;

RYN'KOV, Volo; TOMAKIN,
¥,I., dots.; XLYUCHARNY,
tekhn, nauk, dots,;
sotrudnilc; SHIROKOV, Geles
IIMZHAVA, Kole; ZHIGULIN,
doktor telhn, nauk,
NIKOLAYEV, A.G.

(MIRA 11:4)

Starshiy inzhener Glavspetsstall Minigterstva chernoy metallur-
Institut gaza (for

Yofimov). 3. Di-

rektor lheprodzerzhinslcogo metallurgicheskogo instituta (for
Kosenko). L. Nachal'nik 1aboratorii leningradskogo {nstituta ogne-—
uporov (for Kazakevich). 5. Zaveduyushchiy kafedroy metallurgil

stali Dnepropetrovskogo metallurgicheskogo instituta
6. Nachal'nik 1aboratorii Giprostali (for Mlip
gidy politekhnicheskly institut (for Stroganov). 8.
1aboratorii Severskogo metallurgichaskogo zavoda
Zamestitel! nachal

teplotekhni cheskoy
(for Demidovich). 9.

(for lapitsiiy).
'YGV). 70 chembin"
Nachal 'nik

tnika TSentral ‘noy zavodskoy

laboratorii Mekeyevslkogo metallurgichesikogo zavoda (for Bornatskiy).
(Continued on next card)
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10, Sibirskly metallurgicheskiy institut (for Hedzhibozhsldy).

. 11, Zaveduyushchly kfedroy metallurgii stali Kiyevskogo politekhni-~
cheskogo instituta (for Kocho). 12 Ispolnysyushohiy obyazannosti
glavnogo inzhenera Beloretskogo metallurgicheakogo kombinata (for
Ryn‘korv). 13, Vsesoyuznyy nauchno—iasledovatel'skiy institut metal-
lurgicheskoy teplotekhnikdi (for Tomekin), 14, Ural'skly politekhni-
cheskly institut (for Kokarev). 15. Zamestitel’ pachal 'nika teplo-
tekhnicheskoy laboratoril Nizhx_xe-’l‘agil'skogo metallurgicheskogo
kombinata (for Klyucherov). 16. Nachal'nik teplotekhnicheskoy labo~
ratorii TSentrel'noy zavodskoy lsboratorii zavoda im, Voroshilova
(for Plyushchenko). 17. Zndanovekly metallurgichesily institut
(for Kapustin). 18. Institut metallurgii im, Baykove AX SSSR (for
Kobeza). 19. Nachal'nik 1sboratoril martenovskikh pechey Vsesoyuz-
nogo nsmchno-issledovatel 'skogo instituta metallurgicheskoy teplo-
tekhniki (for Shirokov). 20. Zaveduyushchly Kkafedroy metallurgii
atall Ural!skogo politekhnicheskogo instituta (for Umrikhin).

21, Nachal'alk metallurgicheskoy 1aboratorii TSentral 'noy zavodskoy
1aboratoril Zakavkazskogo metallurgicheskogo zavoda (for Iezhava).
22, Zemestitel' glavmogo inzhenora savoda im. Petrovskogo (for
Zhigulin). 23. Nachal'nik martenovskogo tsekha Kuznetskogo metal-
lurgicheskogo kombinate (for Morokov). 24, Institut metallurgii im.
Baykova AN SSSR (for Enlebnikov), 25. Olavnyy inzhener Petrovek-
Zabaykal!skogo metallurgicheskogo zavoda (for Tarasov). 26, Nechal'-
nik tsekha Magnitogorskogo metallurgicheskogo kombinata (Lor

Fikolayev).

(Open-hearth process)
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PHASE I BOOK EXPLOITATION 914

Umrikhin, Petr vasil'yevich, Doctor of Technical Sciences,
~——Proré&ssor

. Shlakoobrazovaniye v_osnovnom martenovskom protsesse (s1ag
Formation in the Basic Open-hearth Process) Sverdlovsk,
Metallurgizdat, 1958. 192 p. 3,300 copies printed.

Ed.: Dubrov, N. F.; Ed. of Publishing House: Luchko, Yu. V.;
Tech. E.: Zef, Ye. M. .

PURPOSE: The book 18 jntended for engineers and technicians em-
ployed in steel-making plants and it may be of use to vtuz
students taking courses in the metallurgy of steel.

COVERAGE: The book discusses the theoretical and practical problems
of slag formation arising in the baslc open-hearth process of
steel making., The work is based on the author's reszearch and that
of his colleagues assoclated with the department of steel
metallurgy at the Ural Polytechnic Institute imeni S. M. Kirov.
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Slag Pormation (Cont.) 914

Soviet and forelgn 1iterature and data acquired from open-
hearth plants were used in preparing the book. Chemical and
petrographic methods of analysis are presented. Problems of
slag formation are considered as kinetlc factors of the
process. Experimental and industrial data were consulted,
including data on the possibility of further accelerating

the dephosphorization, desulfurization and decarbonization of
metals and the production of steels with lower hydrogen content.
There are 119 references, 7 of which are German and English.

TABLE OF CONTENTS:

PForeword 3
Iritroduction 4
Cch. 1. Pactors Influencing Slag Formation 7

1. Distribution of slag-forming materials in the charge
2. 1Initial heating and melting of the charge

(03]
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Slag Formation (cont.) 914
3, Formation of slag components during the charging
and melting periods 2
}, Slag production 3
¢ch. II. The Slag-forming Process 36
1., Theory of the structure of slags 36
2. Slag components accelerating the process of
assimilation of lime by molten slag 43
3., Method of slag removal during the melting period
and 1ts effect on the slag formation process 48

4, Temperature of the upper layer of the molten metal
during the melting period and 1ts effect on slag

formation 50
5. Determination of the quantity of limestone to be added

to the charge 55
perivation of a formula for determination of quantity of
1imestone to be added to the charge 60
Sample calculation for the scrap process 62
Sample calculation for the scrap-ore process - 62

Card 3/6
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Siag Formation (cont.) 914
6. Poaming of slag during the meltlng period 65
7. Interaction of slag with fritted hearth refractories
during the process of slag formation 69
8. Oxygen in slag and 1ts oxidizing capacity 76
9. Acceleration of slag formation using glag-forming
additions 88
ch. III. Investigation of Slag Formation in Relation to the
Location of Slag-forming Materlials in the Furnace g2
1. Investigatlon of slag formation in the scrap process 92
pistribution of slag-forming materials at the bottom of
the furnace and in fthe lower and upper layers of the
metallic charge 92
Distribution of slag-forming materials throughout the
charge 99
o. Investigation of slag formatlon in the scrap-ore
process 108
The process of slag formatlion as affected by the length
of time required for pouring the plig iron into the
furnace and for slag run-off 113
card 4/6
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Slag Formatilon (cont.) 91k

ch. IV. Effect of Slag Formation on the Process of
- - pDephosphorization of the Metal 116
1. Oxidation and reductlon of phosphorus during the
melting periocd 116
o, Stabilization of phosphorus and 1its reduction and
passage from slag to metal during the working period 127

Cch. V. Effect of the Method of Producing Slag and
Slag Composiltion on the Process of Decarbonization of

the Metal during Melting 135
Cch. VI. Effect of Slag Formation on the Desulfurization
Process 149
1. Some theoretical and experimental data on the

desulfurization process 149

2. Production data on the desulfurization process
during melting 155
Desulfurization of steel during melting 155
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Slag Formation (cont.) 914
Desulfurization of steel during the working period 162
Desulfurization of steel at places other than the
furnace 168

Ch. VII. Effect of the Slag Formation Process on the Hydrogen

Content 1in the Metal During Open-hearth Melting 171

ch. VIII. Technological Parameters of the Slag Regime and
Prospects for Improving the Slag-forming Process 183
Bibliography 190

AVAILABLE: Library of Congress
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S0V/163-58-1-7/53
AUTIIORS: Bogatenkov, V. F.. Umrikhin P. V.. Kuroshkin, K. T.

TITLE: The Hydrogen Permeability of Liquid Basic Slags
(Vodorodopronitsayemostf zhidkikh osnovnykh shlakov)

PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiya, 19586
Nr 1, pp 31-36 (USSR)

ABSTRACT : In the present paper the results of investigations on the
hydrogen permeability in slags,in relation to their chemical
composition are given., The hydrogen permeability of the
glags is influenced by the chemical composition of the
slags and by their physical properties. The chemical compo-
sition of the slags investigated was divided into 4 groups.
and the basicity of the slags was represented by the ratio
CaO
SlO2
tween 0,87 .- 3.40, the basicity of the second group from
212 - 520, the basicity of the third group from 220 - 225
and that of the fourth group from 220 - 22%.

Card 1/3 It was found that the hydrogen permeability of the slags

. The basicity of the first group of slags varies be-
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The Hydrogen permeability of Liquid Basic Slags 50v/163-58-" 7/53

depends on the content of ¥nO, FeO and 1g0- This dependence
was alsc graphically shown.

The viscosity of ihe slags increases abruptly according to
their increase in bagicitys

The process of the transition of hydrogen through the 1syer
of the liquid alag 16 divided into three stapea:

1) The trunsition cf the hydrogen from the (18 phans %0 the

glag after the reaction:

. 4 2" = ‘
150(gas) ~ 0% (s1ag) 201 (s1ag)

2) The diffusion of the hydroxyl ion ghrough the layer of
the slag metal.

3} The tranaition of the hydrogen from the slag in the metal
after the reaction:

¢ 2+ : :
208 (51ag) + Fe (g1ag) © 1e(metal)+ 20( netal) F 2 (etal)”

Wnen the content of FeO. ¥nO and Mp0 ics increased in the slag
the binding energy of 0¢7 in the molten slag increases, whick
decreases the activity; in consequence of this the firat

gtage takes place more glowly. The higher content of Pe0 in
Card 2/3 the slag decreases the activity of 02 and the hydrogen
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The Hydrogen Permeabirlity of Liquid Basic Slags SOV/163a58~1m7/53

permeability of the slag to a greater extent than 1n0O. When
the MgO content in the slag ig increased the viscosity of

the slag is increaged. Anincrease in the MgO content of the
glag causes a very sharp decrease in the hydrogen permeability
of the slag. There are 3 figures, 2 tables, and 4 references,
4 of which are Soviet,

ASSOCIATION: Uralilskiy politekhnicheskiy institut
(Ural Polytechnical Institute)

SUBMITTED: October 7, 1957
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SOV /137-58-10-20558
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10, p 30 (USSR}

AUTHORS: Kurochkin, K.T., Butakov, D.K., }erikhin, P.V., Baum, B.A.

——

TITLE: Change in Hydrogen and Nitroen Contents in the Smelting of
High-alloy Chromium-nickel-molybdenum Steel by the Basic
Open-hearth Process (Izmenceniye soderzhaniya vodoroda 1
azota pri vyplavke vysokolegirovannoy khromonikelemolib-
denovoy stali osnovnym martenovskim protsessom)

PERIODICAL: Izv. vyssh. uchebn. zavedemiy. Chernaya metaliurgiya, 1958,
Nr 1, pp 34-40

ABSTRACT: Experimental heats (He) are run in 30, 45, and 65-t open-
hearth furnaces. [H] is determined from pre-hardened
samples by the method of the Department of Steel Metallurgy
of the Urals Polytechnic Institute, while [ N] was determined
by the method of dissolution. As a rule, [ H] rises during the
He and, for example, is 3.96 cm3/100gfu51on on the average,
for a 30- t furnace, while it is 4.05 at the onset of pure boil and
7.20 cm3/100 g prior to deoxidation. As the metal temperature
rises, [H] in the He and the ladle also increases. The mini-

Card 1/2 mum [H ]is observed at a slag basicity (CaO %/SiO; %) of

Lo e
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Change in Hydrogen and Nitrogen Contents {cont.)

3,1-3.5. As [C] vises, [ H] diminishes. The [ N] diminmishes in the course
of the He, increcases after deoxidation and during pouring, and in a 30-t furn-
ace comes to 0.00327% upon fusion, 0.00258% at the start of pure boil, and
0.00224 and 0.00264% prior to and after deoxidation, respectively,

A.S.

1. Steel--Production 2. Steel-~Properties 2. Hydrogen--Effectiveness
4. Nitrogen~-Effectiveness

Card 2/2
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) AUTHORS:D'yachkoV, v.I. (Cand.Tech.Sc.),.Umrikhin, p,V.(Prof.br. ot
pech.Sc.), Slesarev, S.G. (EngineeT and Fodeyev, L1.G- (Bng-

ineer)

" PITLE: Development of the pechnology of smelting and feeming of
High Chromium Nickel~molybdenum Steel (Usovershenstvovaniye
teknnologil vyplavkil i razlivki vysokokhromistoy
nikel'molibdonovoy gtali)

PERIODICAL: Stal', 1995, Nr 2, pp.l20-120 (USSR)

ABSTRACT: In view of the high proportion of defective =<
12.85%) and finished articles (13.75%) from the abo
an jnvestigation of the causes of defects and methods of
their prevention was carried out., As & result of this in-
vestigation smelting and ingot teeming practices were de-
veloped which reduced the proportion of defective sennis to
7,6% and of finished articles to 1.5—2.2%. An jnvestigat-
jion of the nature of the defects indicated that in the
majority of cases they were related O the presence of
oxide inclusions. Steel was normally produced jn 135 ton
basic open hearth furnaces. It was ne¢essary to a
purden during deoxidation and alloying, aboub 6.5% of
ferroalloys which cooled the metal considerably and the
steel with high chromium content (2.45é2.85%) becones

nis (up to
ve steel,

card 1/3
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- Development of the Technology of Smelting and Teeming of High
Chromium Nickel-molybdenum Steel,

viscous, Moreover, ferroalloys contained a large proportion
of high melting inclusions, Therefore in 1951 the product-
ion of this steel was transferred to 75 ton acid open hearth
furnaces, but no substantial improvement was obtained. A
statistical study of operating data indicated that the main
factor determining the proportion of defectes on manufactur-
ing works was the temperature of steel during teeming.

With increasing temperature the proportion of defects de-
creases (Fig.l%. Studies of the distribution of non-metallic
inclusions in ingots indicated that the main cause of
defects in finished articles were non-metallic inclusions
and hair cracks (Figs.2, 3, 4). In order to increase the
temperature of the metal on teeming, the technology of its
production was modified, namely the addition of chromium
was carried out in 2-3% portions during the boiling period.
The procedure and the results obtained are described in some
detail. 1In order to decrease the proportion of rejects due
to surface defects four methods of teeming were tested:

1) teeming without frames with observation on the behaviour

Card 2/3%
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Development of the Technology of Smelting and Teemin:s of izl
. ) 2 enming ¢or Hig
Chromium Nickel-molybdenum Steel. 8 oo et

of "crust".in all 4 moulds; 2) teeming with frames on all
4 moulds w;thout observation on the behaviour of metal in
mgulds durlng the process of their filling; 3) teening
with frames in 3 moulds and the observation of the behav-
iour of metal in the fourth mould and 4) tecming with
frames in all four moulds, but with the observation and
control of the velocity of filling in one mould until it
1s one third full, The results obtained (Table 4) indica-
ted thgt the fourth method was the most suitable. The
following participated in the work: P P,Semenenko, V.A,
Nosov, L.Ya.Sukhman, L,A,Magidson and V.fe.Sokolov, There
are 4 tables, 5 figures and 8 Russian references.

ASSOCIATION: ?ral Poly?echnical Institute and Works im.A.K,Serov.
(Ural skiy politekhnicheskiy institut i zavod im,A.K.Serova)

AVAILABLE: Library of Congress,

Card 3/3%
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Translationfrom: Referativayy zhurnal, Metallurgivya, 1958, Nr8. p 236 {USSR)

AUTHORS: Kurochkin, K.T., Umrikhin, P. V., Baum, B.A.

TITLE: The Effect of Hydrogen and Nitrogen on the Electromagnetic
Properties ot Transformer Steel (Vliyaniye sodcroda i azota
na elektrotekhnicheskiye svoystva trarsformatornoy stali)

PERIODICAL: lzv. vyssh. uchebn, zavedeniy. Chernaya metallurgiva,
1958, Nr 2, pp 143150

ABSTRACT: The effect of H on the magnetic properties of trancsiormer
steel {TS) was investigated, jtis established that H increases
the electrical losses and the magnitude of Hg and reduces the
magnetic permeability of the TS. The greatest reduction of
the magnelic permeability was observed in weak magnetic
fields. The harmiul effects of N on the magnetic properties
of the TS are not as strongly pronounced as those of the H. At
a saturation temperature of 850¢ and 950°C, the electrical
losses and the Hg reach a maximum when the pressure of N
amounts to 200 mm Hg. Since the actual pressure of N during
smelting is considerably greater than 200 mm Hg, the influ-
ence of N present in TS cannot be elimirated under standard

Card 1/1 industrial conditions, . B.
1. Steel--Magnetic properties 2. Hydrogenmlhgnetic effects

3, Nitrogen—-lagnetic effecis
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Diyacnkov, Y.

Tne Problem of Jsing the
Desaddation of Low Carbon
dlya predvaritcl'nogo

Kauchnyye doklady yysshey
Hr %, pp 60 -

Armce-type steels
of 0,120%
allioys were molten in
special vacuunl arrengemcnt. They had the following

¢ un; 4,82% Sij
17,1V%
Allcy 111:29,68%
First the gteel samples were molten at 2
and then the AMS
that on this addition to the gsteel
of degoxidaticn are
The desoxidation

9.0 BROTELL PR FRFE A MRsems aerernn — ==

Gmrighin, Pe Voo Sov/153-58-3-11/49
Unriially P '

I.

Alloy AMS in Lhe Case ol & Preovious
cteels (K voprosu primeneniya splava
sagkisleniyn nizkouglerodistoy stali)

shkoly. Hetallurgiya, 1958,
65 (USSR)

4itn = low carbon content and
gere used for the investigations.

high-~frequency furnaces with 2
crenical

an oxXysen
These

5.19% Al.

Tin; 4,92% Si; 5:89% Al.

Mn; 6.77% Sij 5,78% Al.

certain temperature
ndded. Tre results obtained sho¥w
nample larger quantities
formed which rapidly rise to the surface.
the alloy AMS

2llcy was

products formed in using
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Desoxidation

ASSOCIATION:

Card 2/}
7

of Low Carton Steels

have a different manganese content. The composition of
these products is given in figure 1. When using an LS
alloy with a higher manganese content a rapid and com:lcte
desoxidation nf the metal takes place. The influence
exerted by the AMS alloy in the steel melts was determined
by three methods. A mixing of the steel melt at the
moment of the addition of the AMS allcy as well as a
higher tempevature of the steel nelt promote a2 rapid
separaticn of the desoxidation products to the surface of
the metal melt. Tne desoxidation process was investiguted
as dependent on the ailicon content of the steel and it
was found that within five minutes after-the increase of
the silicecn centent the oxyren content ia considerably
decreagsed .There are 4 figures, 3 tables, and 2 references,
thica are Soviet.

Ural'skiy politekbnicheskiy institut {Ural Polytechnical
Institute)
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SOV/137-59-1-376
Translation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr 1, p 47 (USSR)

AUTHORS: Sokolov, V. Ye., Umrikhin, P. V., D'yachkov, V.I.
TITLE: Oxide Inclusions in Deoxidized Low-carbon Steel (Oksidnyye
vklyucheniya v raskislennoy nizkouglerodistoy stali)

PERIODICAL: Izv. vyssh. uchebn. zavedeniy. Chern. metallurgiya, 1958, Nr 4,
pp 47-54

ABSTRACT: The authors studied the effect of the procedures of deoxidation (D) on

the content of oxygen and oxide inclusions in unalloyed low-carbon
and Cr-alloyed steels. Preliminary D of steel was carried out in
accordance with three different procedures: 1) Initial additron of
45% of Fe-Si to slag followed by 10% Fe-Si and Si-Mn; 2) initial
addition of 10% of Fe-Si followed by Si~-Mn; 3) initial addition of
Si-Mn followed by 10% of Fe-Si. The D of steel was accomplished
by the standard method: Addition of 45% Fe-Si and Al, the operation
being performed in a ladle. The rate at which the O} content in the
liquid metal decreases during the preliminary D is at a maximum in
the beginning but decreases toward the end of the soaking period of
the steel in the furnace (the first version of D produces the lowest,
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SOV/137-59~1-376
Oxide Inclusions in Deoxidized Low-carbon Steel

the third version the highest rate). In the first D procedure, 2 uniform and rap:d
distribution of the Si throughout the volume of the hearth is not assured after the
Fe-Si is added. Variations in the Si content at various points of the liquid metal
may attain values of up to 160%. In the process of the D in accordance with the
second procedure, the Si is distributed uniformly, the Oz content is reduced at 2
faster rate and larger inclusions are formed; this is explained by the agitation of
the liquid metal resulting from the evolution of gases generated during decarbur:i-
zation processes occurring when the 10% Fe-Si are added to the still oxidized
liquid metal. Addition of the Si-Mn, both in the first and in the second case, af-
fects neither the quantity and the composition of products of D nor the rate at
which the oxygen content of the steel is reduced. This may be explained by the
fact that the Si-Mn does not take part in the D reactions. The effect of the Si-Mn
becomes apparent during D in accordance with the third procedure: The inclusions
formed in the beginning of the D are larger and the O; content is reduced at a
speedier rate than in the case of the first two versions. As the steel is maintained
in the furnace for greater periods of time, the MnO content in the products of the
D is reduced, the SiO, content is increased, and the size of the inclusions is di-
minished. Regardless of what D procedure is employed, the inclusions contained
in the steel prior to its discharge from the furnace 2. ~mposed of glopular sili-
éateg. /The inclusions in the steel after its discharge into tue ladle are composed
ard 2/3
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SOV/137-59-1-376
Oxide Inclusions in Deoxidized Low-carbon.Steel

of particles of almost pure Al203 of irregular crystalline shape. In the course of

the discharge of steel from the furnace and during its soaking in the ladle, the

content of the oxide inclusions (or Op) is significantly decreased (approximately by .
one-half in individual smeltings during the 10-15 minutes required for the process

of discharge and soakmg in the ladle). This is explained by the mechanica!

agitation of the steel in the ladle and by the agitation produced by convection

currents. Compared with Cr steels, the O, content in carbon steels decreases to

a greater degree during the discharge of the metal.

V.M.

Card 3/3
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