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A., sn.inocer and Oyks, G. i.,
of ?echnlcal sciences. -
TITL.: Liev duct-llation for ‘we vacuum Srentient of 1. .irorte b,
(Lova~: uartznovke ll.a voruumircverniye oh Diko oLl

P_RICDICAL: Metallur,, 1G5%, Ko.2, Dy o 10=21 (Usak ).

AEST ...CT: In thic articzle © nov vacuu. inctsll tion looU LoovTic
(te_l-.:luin_ chop of the "Krasny Ortyaxr'" Voric in
Stolin red i iescrlbﬂc The inttallation 10 1 oned
Lt Lho o oorle under T.o iirectlon of gl worco. stel
I:stitute (noqnoxskl” Inctitut Stali). ¥, .. O.vcotoov,
V. S. Kiryuttin, i, V Podgxrebov 5. I, Korlitin T2
nr—ed os orlio-staff ntere who yerule‘ﬂtef in tnn o denils
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ixt&n:c: for Je_et-in, liguidl rteel ir. a ludle ov urin

curir._ fro.. one laifle tc arnotner; it alcso erwt 2 7T

fn bte top- Or *ottom-pouared in neutr:l o1 rotuecllve
agsorplerer, The el ht of sta-l tre. el ie 1 = U L3,
Me ~ro ler fu. laile de_aseii, (FlL.l) i el on e
crlindrical (41r.eter )300 a1 and vei ont <200 ., oroLber
with = flat 1id The lic 1is prov1aec with o Lanker L0
held ad.itions, sr. irnspection window crd oo Lt
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0XXS, G.N., doktor tekhn, nauk, prof,; ZHAN'-YAO-VEK' [Han-Yao-wen], inzh,

A "!-Mr.'.\-.
Desulfurizing liquid iron in vacuum. lzv, vys, uched, zav,; chern,
met. no,4:37-45 Ap 'S8, (MIRA 11:6)

1, Moskovekiy institut stall,
(Deeulfuration) (Vacuum metallurgy) (Iron—Matallurgy)
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SHET'YAXOV, Ye.V., insnh.; OYKS, G.N., prof., doktor tekhn.nauk
TS PRNA IR
Conditions for accelerating slag fonanon and dephosphorigation.
Isv.vys.ucheb.zav.; chern.met. no.B8:21-30 Ag '58.
(MIB2 11:11)

1, Moskovskiy institut stall.
(Smelting) (hemistry, Metallurgic)
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AUTHOKS: Sokolov, Ge.A., QyEEL_E;E;//And ansheles, 1.1.
\‘\

TITLE: Vacuum Treatment of Alloy Steel (Vekuumnéya obrabotka

legirovannoy stall).

PKHIODICAL: Metallurg, 1998, Nr.l10, pp.10-14 (USSR)

ABSTRACT: In November 1957 an installation (described 1in "uwetallurg",
1958, Nr.3) for the vacuum treatment of liquid steel was
commissioned at the "Krasnyy Oktysbr'" works. The guthors

describe results obtelned with vacuun treatment of Lype
Z0KhGSA steel in the ladle and also during pouring. Laale
treatment of l2-ton heats was effected in 20-ton laales to
allow for the "poiling" of the metal. Observations were
made continuously on the slag surface and the stopper.
Initially all heats behaved rather gimilarly, but later
some continued to boil violently while otners became quieter.
Because of possible damage to stopper -rod sleeves and
cooling of the metal the treatment was stopped 5-7 minutes
after the attainment of a vacuum of 10-20 mm Hg. Vacuum
fusion of samples showed that th% hyarogen and nitrogen

Cerd 1/3 contents decrease by 0.3-2.0 cm /100 g and 0.0007-0.003%
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$UV/130-ou-1u-0/ 1B
Vacuum Trestment of Alloy Steel.

respectively, through vacuum treatment. The metal oxygen
decrease was irregular, but analyses of the gases evolved
during treatment (Table 1) ahowed that generally 12-37,

CO and CO; were present; interpretatlion of results 1is
complicated by the presence of refractory-derived non-
metallic inclusions and the determination of non-metallic
inclusions is now being carried out 1in the finished steel.
Frequency curves were constructed (Fig.2) from tests on

the strength and plastlcity characteristics of vacuum-treated
and ordinary steels; both were better in the treated metal;
the macrostructures were almost the same. In another method
of treatment the vacuum was treated directly in tne ingot
mould (4.1 tons) during its filling from a tundlian. Tne
nozzle to the mould 1s initially closed with a thin steel
plate, which enables evacuation to a residual pressure of
10-12 mm to be effected. The plate melts wnen the metal

is poured on and the ingot mould is filled at a pressure

of about 5-7 mm Hg in 2.5-3.0 mlnutes. The metal Jjot
was“Swen to be irregular and bubble-evolution was observed

in the metel filling the mould, especlally at tne walls.
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SuV/130-ob=1lU=-0/1b
Vacuum Treatment of Alloy Steei.

The surface of ingots top-poured in this way altfered .ittle
from thet of ordinary bottom-poured ones. The slignt
blemishes on the edges of the vaecuum poured ingots dis-
appeared during hesting in the soaking pits and tnere wsas
rather less segregation. Comparison of the mechanical
properties of rolled vacuum-treated and ordinary steel

(Table 2) showed that the former was generally superior.
The author urges that further improvements be made in the
vacuum pouring process. There are 3 figures and 2 tables

ASSOCIATION: Moaskovsakly institut stall (Moscow Steel Institute).
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SOBOLEV, S.K., inch,; OYKS, G.N., prof,., doktor takhn.nauk

Dasulfuration of cast iron {n the ladle hy means of a lima and
aluminum guspension in gas. Izv.vys.ucheb.zav,.,; chern.met. no.11:3-2

N 'SR, (MIRA 12:1)

1. Mnskovskiy institut stali,.
(Desulfuration) (Cast iron--Metallurgy)
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OYES, G.N., doktor tekhn
M‘_':I.. foor . bauk, prof,; USHAKOV, Ye.H,, inzh, ; KOZLov,

Using molten iron-calcium sl
8g for converting high-
iron. Isv. vys. uched, zav.; chern. wmet, n:f12:§118phg'pl'lggom pie

(MIRA 12:3)

1.Moskovskiy institut stali,
(S1ag)
(Cast iron--Metallurgy)
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Translation from Retesativ vy o0 Lrag Meta, Lrgins Juig . v US3R
AUTHORS. Turkebavev Y A . Ovks., G N.
TITLE- Intensification of Decarburization in the Meiting Povoe DL -
1S

Conversion of High-phosphorus 'ron
vaniya v period olavleng,a
vem fosfora)

Mtensifikats o [RAPTED AP B TP

pr1oneredeie Chuguna 5 vyveorn SO

PERIODICAL  Sb Mosk Histostals L9580 Vol 4k 4, ks

e

ABSTRACT 130 heats with Migh-phosphorus 1ror and 13 WIth corvet s on prg oo
employing oxvgen blow of tne batr tOBB. during the
(M) are mvestigated 200 heats with phobp}‘()rus andd
1ron without blow are analyzed statistically 'S observed that as tae
amount of O introduced 1nc feases the M ime diminc s
tion loss grows In OBB heats there s
hlgh('r ’P:O%' than in Leats wethoat Q)
amount of slag tormed 1n M 15 provided  Calculation of the INES ST

Increase in temperature due to direct oxidation of Impurities

ous O) g verformed Bath blow with O,
Card /2 heating of the Me

melt tp perioa
COnLersion sy
M

,
AT OXica -
carhier formatior, [ N L L

bilow A caicnlatio. o 11,

by gase-
marcs o a s1gniticant over-

thereby affording 4 ,0u4eibhle reduction oo e

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238:



- - 13R00123¢
"APPROVED FOR RELEASE: \{Vedes June 21, 2000 CIgngSG 005 3R t

- 2
SRS A bt - 1 e

T A S LA ek b

SOV
Intensification of Decarburization 1y the Melt ng Period Durirg vr e Co,-

period of the heat v,z finishing  In OBB heats of immed stee cSr.
(Me) temperature ;s somewhat lower than in heats without OBB  wi: ¢
picture hoids 1n melts of rarl Sp This s exdlained hy the endothe gy,

the reaction between | G and the ore oo UTTINE G0 an ca v wlag o M oart -
differences in the quantities of ore introduced fo- thege Kot S A e
of O, blow of the bath Makes for reduction 1 M formanion ot & 4ps Wt
[P205] v longer Fe-lance life, and reduced carry off of fiue dust Thar e
begun later The rate of C and P oxidation Trser Wtk ancrease vn QBB - vy
Increase 1n OBB intensity does not interfere w.ri alta. nment of the des: oo

the close of M since it accelerates slag formation and the bas 1y of 10 o .

To verify the influence of mmtiar :C' and Pp upon M durstion 2 L 00% G 1
pig-iron and 7 85% molten-pig iron heats were run ' vs found trar 4 -, L,

initial [C | and "Pl in the cha rge upon OBB heats  wiry, LOrresponcing Croange

ore and limestone tonsumption does not inc rease the durdation of a tear

Card 2/2
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PEROV, A.P, [translator]; OYKS, 0.N,, doktor tekhn. nsuk, red,:
PNTRUSHA, L.F., red,iszd-va; MIKHAYLOVA, V.V,, tekhn.red.

(Bfficlency of various methode of riser head heoting] Bffektivnost'
ragzlichnykh metodov utepleniis pribyli. Moekvs, Gos.nruchno-tekhn.
izd-vo lit-ry po chernoi { tsvetnoi metallurgli, 1959. 56 P,
Translated from the EBngliah, (MIBA 104:1)
(Steel ingots)
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TITLE:
PFRIOZICAL:

ABSTRACT:

Card 1/3
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S0V/148-59-1-€¢ 0

Sokolov, G.A., kngineer and Oyks, G.N., Profes-or, .Lc-trr - ¢
Technical Sciences

Kinetics of Vacuum-Flow Steel Degassing in a lLacie iiretika
protsessa Jegazatsii pri vakuumirovanii zhidkoy stal: v xcvshe!

Izvestiys vysshigh uchebnykh zavedeniy - Ch.rraya meLa. lursiva,
1¢59, Br 1, pp 47-58 (USSR)

Inforc~tion 18 given on experiments carried cut irn cri r tc
investigate processes of liquid steel degassing univer vacuum.
Smelts of "ShKh9", "ShKhl5", and "3CKhGSNA" grades cof <lectri:
stsel were investiguted according to a new technclogy ieve.op-
ed by I.I. Ansheles, Cundidate of Technicil Ccienzces “rex XIS,
V.I.Danilin, and B.Z. ¥Yononov, Engineers from the "Krasnyy
Oktyabr!'" Plant. Lesulfurization by slag deoxilation was uged
to obtain steel contauining only chromium, carbon, ard mun;ar-
ese. The subsequent decxidation of this stee. unier vacuuc
waa carried out by carbon dissolving and by ilegassing. The
quantitative evaluation of degassing kinetics was ;-rfcraed

by a new indicutor method with the use of an iniicator gas
containing 96 to 96 ~ethane and 1.5 to 3.05 higher hyirc ir-
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AUTHORS : Kuosterey, L. B. {Engineer), Jyks, 3. N. (Pr-re-.

TITLE: Liberation 5f Qas During Soltdifi-~ation -r =T
Ingots

PERIODICAL: Izvestiya vysshikn uchebtinykh <avedenly. Tnerraya
metallurgliya, 1959, Nr 9, pp 61=70 (U3SR)
ABSTRACT: This {3 a study of gas liberation during so tdiftcat ton

of 18-ton 1ingots at various degrees of oxidat®.n and
various compostitions of steel; also an Investipatt o
of the part played by atmospheric Xygen whicr
oxidlzes the surface of ingot metal durlng tre rimring

action in molds in the process of gas formaticn., The
metal was produced by the scrap-ore process In bazic

220-ton open hearth furnaces with magneslite-chrormis.
roof and a special arrangement for the oxygen t.-w’
of the bath. The reduction of rimmed steel by
ferromanganese was performed in the furnace and in the
ladle. The installation for Investigation Is shown on
Card 1/8 Fig. 1. The liberated (durtng the ingot 801ldif{zation)

&
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Liberation or Qas During Solidification
of 18-Ton Ingots SOV/ Lk -

gas was collected by means of an iron we;ded Lo,
which was lowered by a holst into the slquid ~eeg
about 50 mny depth.

Flg. 1. an Installa-
tion for collec-
tion of gas liber-
ated during the
solidification of
an ingot: (1)
mold; (2) liquid
metal; (3) gas-
collecting hood
1320 x 570 x L00
mm; (4) 3/4"-
diameter outgoing
pipe; (5) cooler;
(63 connecting
pipe; g?g gas meter
GK-6; (8 mercury thermometer; (/) U-shape manometer; (i:) oy oy oeon
taking gas Samples.

.

Card 2,8

CIA-RDP86-00513R001238:

APPROVED FOR RELEASE: Wednesday, June 21, 2000



CIA-RDP86- 00513R00123!

"APPROVED FOR RELEASE: Wednesday, June 21, 2000
P O SR I R S S R S R BT BE LS URE pa ummn- i

Liberatlion of Gas During /i«
g Solldiriee 7
of 18-Ton Ingots atton "?})r N
Flg. &.  The amount and speod e g -
gas liberation durin,- Sotidirieg- 5 _
tion of the ingot ¢ (1) Sl &
VBip 1ngot (experiment 1); g.
2) steel D.8kp inrot (pxpert- 43
ment 2) t r - A 3
R Stream o f meta]l wyo b
L]an by orygnn, () stee} ey °E
Ingot (exreriment 3 (W) et b
killed steel T&pa nFot lex rPF'A‘i-- o=
ment 4); (5) killed stee: o£ } w
" w
ingot (experiment 5). “ J
- ‘--I\
7
t-etont hall of “ipur. . Tt next napd)

Card 4/
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Liberation of @as Durling Solidiflicatlon
of 18-Ton Ingots

THICHNESS OF CRYSTALULIZED LAYFR D, M
.o» 200 ¢ A.KVT

AMOUNT OF GAS, LiTERS

¥
w
w
<
p 3
[ S
Q
“
W
°
-
2
w
2
s
3
-
[ 4

’ ’ ’ -

TIME FROM BECINHING OF CRYSTALLIZATION ¢ Nuw T el T T 3
] s R:mnv: WY OF 0.0 PHASE
Fig. 3. The relatlionship between tne ameunt of ~ryzxta. ... -
and the amount ~f llterated gas: (1) steel o ot

ment 2); (') ntecl skp ifngot (expertment -); (a)
0.8 ton, 300 x 300 mm; bj steel lngot atout .0 1
(c) steel ingot about & ton, 740 x 154 mm.
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ks, G riy Naumovich, Professor, Doctor of Technical Sciences, wnd Khaya
Mendelevna e

Proizvodstvo stali; raschety (The Making of Steel; Calculations) Moscov,
Metallurgizdat, 1960, 319 p. Errata slip inserted. 7,250 copies printed.

Scientific EA.: Grigoriy Nmumovich Oyks, Professor, Doctor of Technical Sciences;
EA. of Publishing House: 8.1, Venetskiy; Tech. Bd.: L.V, Dobuzhinskaya.

FURFOSBE: This textbook is intended for students of industrial and metallurgical
texhnilizms and may also be of use to engineers and technicians of metallurgical

plants and planning organizations, as vell as to studants of metallurgical
schools for higher technical education.

COVERAGE: The book revievs calculations for the charge of basic and acld, single
or doudble slag, open-hearth furnsces opersting vith or vithout oxygen. Thermal
calculations of open-hearth furnace performance, the simplified design of re-
generators (including the draft check) and methods of compiling material and
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gures of ¢ - 'O mm the puLp <aupa~ily was . - 49 ml/mxn. I -0 T
tne output of tne pump system, gteam et ere-tors were meuh b ol

let producing a vac.um of 150 - 400 mr He. During “re tests tio v
treatment 1n the ladle was carried out: 4 partly in a orian oW
conven‘®i.nal tectno.v,,. and t! partly accordinye to @ oL tied 0l

the -~cnventionai meltiny process vacutd treatm -nt 1n the laii- il

tle effe-t on deoxiaation aand ir orier o o.tain a gat1sta o rv o ae o

of "he metal 11 was necessary that the vxidon contained irn Cooer Tl -

‘l.e va-uum treatment be present 3o hLe Dorm f n goL.t.on o1 oiL Tt

ture ¢! inclusions easily redu-eatle. Tr1s, Lowever, wag L.7 T % : : //
effersive :eoxi1dizins arents, sulh a3l 51)320n and a,uminul Rel LI

sent ‘rontte solution. (hLerefore the reduction was carriei Lutoalt
a1licon and alum:num &1t were only aad-d to the lacle 10 "re= 7 onis. T

of the vacuum treatment, malnly for the p.rpede of alioyiny A

the New tecrnule o tne SAlLa-Dearing steel WAS Seel ted 1non S .
Carnace 43thoat ieast o2~ Coanone setal ML Tusing’ : e
ture was ma:ntained at ', Q - ° C L 00C terore skimming tYoTte i

slag :.e . somewnatl hysher ttun “he wsunl temperature alloaony :
reserve :cr the aubgequent vac.aulm treatment. After removings e o o
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New Process for Melting Ball-Bearing Steel AOH4/ADZ

ro-chrome was added 1n a guantity correspunding lu the l7zpe ol ER I

a slag milxture containing lime, fluorite, some CLlppings of tire..ay L
dinas. amounting to % of the welght of tne metal la little les, tnan "o«
amount -nus far used). "ren 25 kg torge-coke was added and the urna ¢ #as
hermetically closed t-r J0 - .5 @in. -vidently at a nlgher temperat.re
reduction a thoroushly oxidized slag could be obtained also wlthoutl tne
di1tion of ferrosilicon. As 1in the new technology one of the mcst 1&;<
purposes of the reduction was the desulfurization of the bath. the ara’. [
was determined by the ini:ial sultfur content of the metal and the ru:e Lt
desulfurization which could be somewhat lower than in the Iunventiaba. o
cess, where slag was widitionally deoxidized by ferrosilicon. Tne anM, S .2
showed that for 1a-ntical amounts of sulrur +he rate c¢f desuiiurilat. I ¥as
even higher in the new process due to the higher temperature .oiilie Tl
tion. The iadle was put in the vacuunm -hamber when the sulifur ~intent -
the metal was about 0.'H - 0.18%. The vacuum treatment of the 8te2: I L
taining in the solution only carbon, chrome and manganese was ACTOMmpulnl«l
by viclent do1ling, indicating the intensity of the deoxidation under e

rtarn’

influence of *he caroon absorbed. After 5 - o min the boiling intlenal iy
decreased, aind, while vacuum was maintained, T4 ferrosiiicn VIeo oAl A a0 i
Card 3/4
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New Process for Melting Bail-Bearing Stee] A0S 4 /A0
corrvsponaing to the av-qrage silicon ¢ ntent of the steel pro:u. .1 ani
luminum {160 g/t) were added. Then ine metal was bolled for a Second ¢ .ae
for 1.5 - 2 min. The complete vacuum treatment took only 8 - 'JO min. Iu
oxidizing agents added into the ladle were assimilated to a hi;lLoer iesree
in the new than in the conventional process !ferrosilicen Lo JU ns o wjared
to 65% and aluminum to "% i1nstend of 30.4%). The non-metalllc . ntaw.rna .
tions were analysed juantitatively according to FOCT 80t-47 GOST -u- |
and the yxlovuliar 1n lusions accourding tc the scale of TsNIIPP. he .-z -

cal and metallographical tests on non-m:tallic inclusions alsc jruves tre
greater purity of the s.eel. The new method is economical: melting was
shortened, reduction took 20 min less, the consumption of decx1d1:1n08 a
gents and the quantity of waste products decreased. [he suving #sas
roubles per ton. [here are 4 fiysures, 3 tables and =~ Soviet referen --
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A161/4030
AUTHORS: Oyks, G.N., Khan' Yao-ven', and Litvintsev, A.I.
TIEEy 27
TITLE: Desulfurization of iron and steel in vacuum

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya,
no.9, 1960, 18-28

TEXT: The Moscow Steel Institute has carried out an investigation

in laboratory and in foundry conditions. The observations are discussed

vith references to four previ..s Soviet works (Ref. 1-4)., The desulfuriza-
tion degree and rate was different in acid and basic crucibles in vacuum
(Fig.1). As had been proven previously (Ref.1) desulfurization in basic -
cruciblees in vacuum is always higher than in acid crucibles. This phenome- \V
non shows that magnesium oxide of the orucible is decomposed by carbon in
vaouum. Magnesium raises the degree of desulfurization through the reaction
calculated by Chapman and Ta-Li (Ref.3) (V.I.Lakomskiy, "Liteynoye proizvod-
stvo", 1957, No.1)

Mg... + geg;%

Fe " Fo_ + (MgSs)

Te

i A - -83930 + 35.85T7 ,

F1973
Card 1/4
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Desulfurization of iron and steel ...

and hence the conditions were favorable in basic cru
did not develop intensely at the residual pressures
experiments. Apparently, magnesium only plays a 11
tion of iron in basic crucibles on account o
as has been revealed by R.S.Belyakov (Dissertation for

increased with raising the temperature of iron,

manganese content in iron on desulfurizatio
ping temperature of liquid iron. Dzhozef (

Domez, 1934, No.11-12) discovered that 1
nese with sulphur the product of their contents in met
given temperature. In temperatures above

only 2% Mn bring the sulphur content to 0.07%.
stated the considerable effect of M
vacuum desulfurization
es in steelmaking, in 1957). In the su

Card 2/4
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n 18 known - it raises with drop-
Ref.4) (Dzhozef and Gol'bruk,
n the equilibrium reaction o1 manga-
al is constant at a
1450°C (Fig.4) even an high manga-
nese content (5%) does not reduce sulphur content below 0.1%,
V.G.Burtsev and R.A.Karasev

n in the content range 1.06-2.36% in
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cibles, but the proceas
that were achieved 1n
mited part in desulfuriza-
f raising the oxygen content,

the degree of Candida-
Desulfurization

The effect of

and at 1350°

(reported at 8 conference on physico-chemlcal process-
bject investigation manganese content
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Desulfurization of iron and steel ... A161/A03%0

was 1.47 and 1.83. It was stated in experiments at the im. Dzerzhinskogo
(im. Dzerzhinskiy) plant that manganese 18 a strong desulfurizer but 1t has
no effect at all if the initial sulphur content in 1iron is below O 0%%
(Fig.7 and 8); Mn content higher than 1.47% has no strong effect. In expe-
riments with ball bearing steel W X15 (ShKh15) in laboratory, in alundum
orucible, no desulfurization could be obtained, which may only be explained
by low content of silicon, sulphur and other impurities in metal. The mecha-
nizm of desulfurization in a vacuum was8 studied with X-ray diffraction. No
S02 gas was found in separating fumes behind the vacuum pump. Condensed
powder on a filter placed in front of the vacuum hoses was investigated with
standard X-ray cameras, but some highly dispersed powders produced no dif-
fraction lines. These powders were investigated by electron diffraction,
vith andM-4 (EM-4) electronograph. The results lead to conclusion that

the structure was a solid solution of FeS in Fe0, in heterogeneous compound,
of Fe0O, FeS, or Fe(0, S) type. The FeS phase was revealed by electron dif-
fraction only. The following general conclusions have been made. 1) The
degree of desulfuration inoreases with longer time in vacuum, and it becomes
slover with the time. 2) The speed of desulfuration drops with decreasing
initial sulphur content. The desulfurization rate 18 different in graphite,

Card 3/4
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basic and acid crucibles in similar conditions; 1t drops in respective order.
3) The degree of desulfurization of ironm in a vacuum 1is higher 1in basic

and graphite crucibles than in acid crucibles. &) Inoreased manganese con-
tent is favorable only when the initial sulphur content in metal {s high,
but some desulfurization is possible in a vacuum even with a low 1nitial
concentration of sulphur. 5) It appears that desulfurization of iron in
vacuum is the result of evaporation of sulphur with subsequent compourds
formation with iron and manganese vapours in vacuum furnace, up to FeS and
Fe, Mn (S), or the low-melting components are evaporating. No elementar
sulphur was revealed by X-ray diffraction analysis of the condensate. 6

The sulphur content does not decrease in ball bearing steel in shallow vaiu-
um in foundry conditions. 7) In laboratory conditions with vacuum of 10~

to 10-3 mm mercury column, no perceptible sulphur content decrease was re-
vealed also when the sulphur content in steel was low (0.008%). There are

9 figures and 4 Soviet-bloc references.

ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute)
SUBMITTED: 16 May 1960
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SOBOLEV, S.K., insh.; KUDRIN, V.A., kand.tekhn.nauk; OYKS, G.R.,
doktor tekhn.nauk; TRUBIN, K.G., doktor tekhn.nauk, ¥V rabote
prinimali uchastiye; BLIZNTUXOV, 8.A.; ROZHKOV, I.M.;
MALYSHIW, V.S.

Desulfuration of pig iron outeide the dlast furnace by lime
with the addition of aluminur powder. 8dor.Inst.stall
00.39:5-15 '60. (MIRA 13:7)

1. Iafedra metallurgii stali Moskovskogo ordena Trudovogo
Krasnogo Znameni instituta stall im, I.V.Stalina,
(Cast iron~wdetallurgy) (Desulfuration)
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OYK5, G.M., doktor tekhn.nauk; BARBAGHIN, O.A., insh.j; KaLTYUIN, V.P.,
- im—i.—

Changes in steel composition in the process of pouring. Sbor.
Inst.stall no.39:40-46 '60. (MIRA 13:7)

1. Eafedra metallurgii etali Moskovskogo ordemd Trudovogo
Krasnogo Zpemeni instituta stali im, 1.V.5talina.
(Steel—Metallurgy)

[REEE V=N

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238:



"APPROVED FOR RE :
LEASEi ngnesday, June 21, 2000 CIA-RDP86-00513R00
sd : - 123¢

SO A0
SRR WO R L A0
L S R S e )

[ R R i [

PEASE 1 DOOK EXFLOTTATIOR 80V /5556

Moacov. Institut stali.
Developmentn]

Motallurgizdat,

protzvodstva partenovekoy stall (nev {
haniye)

Rovoye v teorii 1 praktike

in the Theory and Practice of Open-Hearth Gteelmaking) Moscov,
1961. 139 p. (Series: Trudy Me zhvuzovekogo nauchnogo soveshc
2,150 copies printed,

Ministerstvo vyseshego
stall imeni I

i srednego spetsial *DOgO obrazovaniys

Sponsoring Agency?

RSFSR, Moskovskly institut v. 8talina,
Doc tor of Technical Sciences, ¥, V. Kondakov,
Professor, Doctor of Technical Bciences, v. A, Kuarin, Docent, Cendidate of
Technical Sciences, G. K. Oyks, Professor, Doctor of Technical Bciences,
and V. T, Yavoyskiy, Profesgor, Doctor of Technical Bciences; Bd.! Ye, A.
porko; B4, of Publisbing House: %, D, Gromov; Tech, Bd.1 A. 1. Karasev,

Eds.: M. A. Olinkov, Profecsor,

pded for menbers of scientific
r education, engineers

1)3sction of articles 1s inte
bemistry, ad studants

: This co
tnstitutions, faculty pembers of schools of highe
concerned vith metallurgical processes and physical ¢

specialining in theee fields.
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Fev [Developments] in the Theory (Cont.) BOV/5556

COVERAGE: The collection contains papers revieving the development of apen-
bearth steelmnking theory and practice., Tke papera, vritten by otaff
menbers of echools of higher education, scientific rescarch institutes,
and main laboratories of mctallurgical plants, vere presented and discuassed
at the Scientific Conference of Bchools of Highor Education, The folloiving
topice are considered: the kinetics and mrchanism of carbon oxidation; thes
process of slag formstion in open-hearth furnaces using in the charge either
ore-lime briquets or composite flux (the product of caleining the mixture of
lime vith bauxite); the behavior of hydrogen in the open-hearth bath; metal
desulfurization processes; the control of the open-hearth thermal melting
regime and ite mitomation; beat-engineering problems in large-capacity
furnaces; serodynanmic properties of fuel gases and their flov in the furnace
cozbustion charber; and the improvement of high-alloy steel Quality through
the utilization of vacuum and natural gzses. The folloving persons took
part in the discussion of the papers at the Conference: 8,1, Mlippov,

V.A. Kudrin, M,A, Glinkov, RB,P, Kan, V,I, Yavoyskiy, 0.3, Oyks and Ye,

V. Cheltshchev (Moscov Steel Institute); Ye, A. Kazachkov ena A. 5.
Kharitonov (Zhdanov Motallurgical Institute); W.8. Mikhayiets titute of
Chemical Metallurgy of the Siberian Branch of the Academy of Bclences USSR);
A.I, Btroganov and D. Ya. Povolotskiy (Chelyabinsk Fo chnic Institute);
PV, Umrikhin Ural Polytechnic Institute); I.I. Pomin (the Moscow "Berp
wlot” Metallurgical Flast); V.A. Fuklev (Central Astan Polytechnic Institute)
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' Kev [Develoments] in the Theory (Cost.) 80V/5556 !

and M.I, Baylinov (Fight Bchool of the Dneprodzerzhiosk Metallurgical Institute).
References follov somn of the articles, There are 268 references, mostly Boviet,

i
’
I TABLE OF CORTENTS!

! Forevord 5
Yavoyskiy, V. I, [Moskovokiy institut galf - Noocow Bteel Institute],
7

Principal Trends in the Developmwnt of Scientific Research in Bteel
| Mamifacturing

! Filippov, 6. I. [Professor, Doctor of Technical Bciences, Moscov Steel
Institute]. Regularity Patterns of the Kinetics of Carbon Oxidation 15
in Metals With Lov Carben Content

(V. I. Antopenko participated in the experimentsl

levin, 8, L. [Professor, Doctor of Technical Sciences, Dnepropetrovskiy
metallurgicheskiy ipstitut - Dpepropetrovek Metallurgical Institute],
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Kondrat 'yev, A.I., and VA, Charnyakov, fEnglmerl, Moscov Btee)
Inautule]. Intenalrlcat.ion Of the Stee) Deuulhu-imuon Proceas

Kiselov, A.a, [Engincer, Zavod "Krasnyy Oktyabr '™ . Krasnyy
Oktyabr'® Plant), Some Problems of the Slag-Formation Procesgs
in Oprp-Bearty Purnaces

(Engineer], and PV, Unrikhin [Institut retallurgiy
ala AN S38R - Inastitute of Metallurgy of the Ural

cademy of Sciences USSR], Intensifying Bteelmaking
oving the Povdemd-ﬂlng Forrere Into the Open-Hearty

(v.r. Isupov, I1.G, Padeyev, and others participateq in the
recearch work)

Sobolev, 8.k, (Engineer], and 0,0, Oyks, (Moscow Steel Institute),
Off-Furnace Demlmn:auon of Cast Iron by Bloving Limm and
Alumimus Suspensions
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| : Kev [Developmets] in the Theory {Cont.) 80Y/5556 !

I
‘ Kapustin, Ye, A, [Docent, Candidate of Technical Bciences, Zhdanov :
¥etallurgical Institate). Aerodynamic Proparties of Pusl Gages and
Their Flov in the Cozbustion Chaxber of an Open-Hearth Purnace an

!
i Kudrin, V,A, [Docent, Candidate of Technical Sciences], G.X, Oyks
0.D, Petrenko, A.A, Yudson, Yu. N, Nechkin, B,P, Ram, fzﬁﬁ:é%ﬂ:

I.I, Ansheles [Docent, Candidate of Technical Sciences), R.M. Ivanov
[Candidate of Technical Sciences], and V,P, Adrianova (Engineer],

Bpeclal Features of Making High-Quality Steel in Ratural-Cas-Pired
Open-Bearth Purnaces 280

‘ Butakov, D.K, (Docent}, L.M. Mel'nikov (Engineer], AM. Lirman,
v.D. Budonnyy, P.P, Babich, and A.I, 8inkevich (Ural Polytechnic

Institute, Zavod im, Ordzhonikidze Chslyabinskogo sovnarkhoza -

\ Plant imen{ Ordzhonikidze of the Chslysbinsk Sovmarkhos]. Special

t Peatures of Making Bteel in Open-Eearth Purnaces With Magnesite-
. Chronite [Brick] Roofs 290

Kudrin, V,A,, Yu, M, Nechkin, Ye, I, Tyurin (Cendidate of Technical
Bciences], and Yo. V. Abrosimov (Moscov Steel Institute]. The
Acid Open-Hearth Process 299
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) : Rev [Developmnnts) in the Theory {Cont,) B0V/5556 ¢

| Oyks, G.N,, V.1, Dantlin [Engineer], 1.1, Ansheles [Docent, Candidate :
BTTedknical Bclences), 0.A. Sokolov, and B,Z, Kononov (Engincers], :

| [Moscov Bteel Inetitute, "Krasnyy Oktyabr'® Plant]. Marufacture of

, Roll-Dearing 3teel Vith the Application of Ladle-Vacuum Treatment o

‘l Ron-Deoxidized Metal 335

\ Kravchenko, V.F, {Candidate of Technical 8ciences}, Ye, V, Abrosirov,
and L.A. Lararov {Engineer], [Foscov Bteel Institute, Magnitogorsk
Motallurgical Combine), Improving the Quality of Rizmnd-8teel Ingot
. by Vibration 3%
} (Ye. I. Rabinovich, Candidate of Technical Sciences, M.K. Biul'skiy,
| A.0, Nikolayev, Yu, A, Goncharevekiy, and K.G. Zerzhitskays, Engineers,
. participated in the research vork)

: Nekrasov, Yu. V. (Engineer, Kuznetsk Mstallurgical Combine], Properties
' of Carbon and Alloy Steel Deoxidized by Different Methods 351
. (V.K, Maslovs, 8.F, Yeremenko, Ye. 1. Gulyayeva, L.V, Glaskova,

and L.A, Ustalove participated in the research vork]
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TRUBIN, Konstantin Georgiyevioch; %xi_ggr‘ix Neaumovich, prof., doktor
tekhn, naik; CHERNENKO, vkeent"yONIZN] LUR'YE, T1'ya
Naumovich; TRUEETSKUV, Mikhail Mikhaylovich [deceseed); VESELKOV,
N.Go._ “d.; VAGIN’A.A-' red, iw—va‘ MIKHAYLOVA. V.V., tekhn,red.

[Meun\u_-p of stesl: the open-hearth process; design and equipment
of open-Bearth furnaces aihd plants] Metallurgiia atalf: martenovskii
protsess; konstruktsil i oborudovanie martenovskikh pgghei 1 tsekhov.
Moskva, Gos. nauchno-teklm,; isd-vo lit-ry po chernoi { tsvetnoi we-
ullurgii( 1961+ 448 p, (MIRA 14:18)

Open-heartt furnaces—Design and construction)
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AFARAS'TBY, S.0,, kand,tekhn.nsuk; BARSXIY, B.S., dotsent; YRFROYMOVICH,

Tu,Ye., kand,tekhn.nsuk; KAGANOV, V,Yu., kand.tekhn.nauk;
KATOMIN, B.B,, inzh,.; LEYKIN, ¥,Yo,, inzh,; LUR'YB, 1,H,, in:kh,;
IIIHA!LO'. 0.‘.. kand, tekhn,nsuk; mxsxxo 4.%e., ingh, ;
CGRMAN, M,Ye,, insh,; RUTBS, V.S,, kand.tekhn.nauk; SHNEYEROV,
Ta.A,, kand,tekhn,nsuk; OYKS, G.M,, prof., dektor tekhn.nsuk,
nsuchnyy red.; GOL'DIN, Ya.A,, glavnyy red,; PTITSYMA, V. I,
red,isd~va; ISLENT'YEVA, P,0,, tekhn.red.

{Technological progress in Soviet ferrous metallursy; steelmaking)
Tekhnicheskil progress v chernoi metallurgii SSSR; staleplavil'noe
proisvodstvo. Moskva, Gos.nauchno-tekhn.igd-vo lit-ry po chernot
i tsvetnol metsllurgii, 1961, 493 p,
(MIRA 14:0)
(Steel--Metallurgy)
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Konferentsiya po fiziko-khimicheskim osnovam proizvodstva stali. 5th,
Moscow, 1858,

Fiziko-khimicheskiye osnovy proizvodstva atali, trudy konferentsii
(Physicochemical Bases of Steel Making; Transactions of the
Fifth Conference on the Physicochemical Bases of Steelmaking)
Moscow, Metallurgizdat, 1961. 512 p. Errata slip inserted,
3,700 copies printed.

Sponsoring Agency: Akademiya nauk SSSR. Institut metallurgii imeni
A. A. Baykova.

Responsible Ed, : A. M. Samarin, Corresponding Member, Academy

of Sciences USSR; Ed. of Publishing House: Ya, D. Rozentsveyyg.
Tech., Ed,.: V,V, Mikhaylova.
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Physicochemical Bases of (Cont.) SOV /5411
PURPOSE: This collection of articles ts intended for engineers and
technicians of metallurgical and machine-building plants, senior
students of schools of higher education, staff members of design
bureaus and planning institutes, and scientific research workers.

COVERAGE: The collection contains reports presented at the fifth
anriual convention devoted to the review of the physicochemical bases
of the steelmaking process. These reports deal with problems of the
mechanism and kinetics of reactions taking place in the molten metal
in steelmaking furnaces. The following are also discussed: problems
involved in the production of alloyed steel, the structure of the ingot,

the mechanism of solidification, and the converter steelmaking
process. The articles contain conclusions drawn from the results

of experimental studies and are accompanied by references of which
most are Soviet,
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. l Physicochemical Bases of (Cont.) S0V /541) '

Karasev, V.P., and P, Ya. Ageyev, Feasible Ways of
Accelerating the Deoxidation of Metal 432

PART IV. THE APPLICATION OF VACUUM AND
! THE GAS CONTENT IN STEEL .

Shumilov, M. A., P.V. Gel'd, and F. A, Sidorenko. Some
Specific Features ufmgs of Ferrosilicon Disintegration 445

Gel'd, P.V., and R. A. Ryabov. Effect of Carbon on the
Permeability of Steel to Hydrogen 457

Novik, L.M., A. M, Samarin, M. P. Kuznetsov, A.I. Lukutin,
and D.P. U ynnov. Improving the Quality of Rails Made of
Bessemer-Converter Steel by Applying Vacuum Treatment 461

Oyks, G.N., V.L Danilin, L L Ansheles, G. A, Sokolov, and
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B. Z. Kononov. New Techniques in Making Ball-Bearing
Steel With the Use of Vacuum

Ageyev, P.Ya., and B.G, Chernov. The Effect of Alloy-

ing Elements on Oxygen and Nitrogen Behavior During
Meilting in Vacuum

Polin, L. V., and E.l. Serebriyakiy, Content of Gases and
Nonmetallic Inclusions in Sta(nieu Steel Remelted in a

Vacuum Electric Furnace

Vorob'yeva, T.M., L.P. Zabaluyev, Ye.S. Kaltnnikov,
and A, F. Tregubenko. Effect of Ladle-to-Ladle Vacuum
Pouring on the Qualiiy of 30 KhGSNA Steel
(The following persons participated in the research:
T.M. Bobkov, Yu.P. Shamil', G, P. Parkhomenko,
N. M. Shabli, and A.N. Men',)
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S/137/61/00C/C11/20r 123
AOKC/A101

AUTHORS : Kudrin, V, A'Gfglkﬁi—ﬁ"n" Petrenko, O. D., Yudson, A. A., Nechkin,
Yu. M.. Nam, V. P., Ansheles, 1. I., Ivanov, R. M., Adrianova, V. P.

TTTLE: Characteristic features of the smelting technology for high-quaiity
stee! with heating of open hearth furnaces by natural gas

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. ll, 1961, 30, abstracs
11v192 (V sb,: "Novoye v teorii i1 praktike proiz-va martenovsk,
otali'. Moscow, Metallurglzdat, 1961, 280 - 289. Discuss, 332 - 334)

TEXT: An investigation carried out upon 140-ton open hearth furnaces
operating on the scrap process and heated by a mixture of natural gas and mazut,
has shown that in operating with the gas-mazut mixture the smelting duration is
{ncreased on account of the reduction in the heat-transfer as result of slag
frothing, which occurs with greatest intensity at the end of the smelting period.
The frothy slag hinders the active transfer of 02 from the gas atmosphere lead-
ing to a lowering in V. and the accumulation of Fego at the upper levels of the
slag. Thus, the Feéo content in the surface layer of the slag turned out to be
greater by a factor o? 1.5 than in heats fueled by mazut only. Simultaneously
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6 3200 AOKO0, Al
AUTHORS Oyke, G.N , Dant.itn, V1 , Ansheles, I I , Sokciov G A | Kon.n.v
BZ T C
TITLE. Poadustion of tal.-peering swee. wizh the .8 of ,adle va- i uming

of <he unredu-ed me‘.a.

FERICDIZAL. Referasivnyy zharnia.. Metailurglya, no 1. 1961, &9, ats‘ra -
11V3%6 (V st, "Novcye v tecrt! | praktike prilz .va mar-en:-vss s'a..
Mcscow Me<a.iurgizdat 1961, 33-_32 Dis:,ss 428 43y

TEXT Az-ording <o <ne new “e~hr.ique the sme.-..ng -! ta..-Dearing s ee.

tast: furnaces 13 carried oyt wi‘n ..mpiete oxidaticn and resme.ving. The .xiza. /
*1on period 1s carried out forcedly with the use cf ore. The va' ‘empera®ture i»

fore the elimination cf the oxidizing slag s 1,540-1,620°¢ Atter drawing .f:

~he coxidizing s.ag and correcting the metal with respect 'c its C content Cr ard

Mn conten*,one adds in a single dcse a slag mixture (¥ of ‘*he weight :{ "ne Te.

-a1) consisting cf .ime, spar -~hamc**e and Dinas klcck Ther, a pcretop ~f gro.uni

coke s pu* on tcp ¢f *he siag. *he furnace (5 herme‘*ica..y -.73*1 anl 3 44174

proceeds for 20.25 min, A:%er a“*ainingan 8 conten® of ° llo-.. NEE cre zme.t L:
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Froduc*ion of la..-bearing s‘ee. . AUEO/AICI
&1 ~.t irt A .alle *"gEneTr Wi'n ‘he S.ag. L. tne ¢ urse cf vat,um *reacing

the unredused me*a. ir. “he .al.e a VIgCraus rubrilng pr-oceeds ard takes ' mir,
Thereupan 75% Fe-Si and A, are :r-roduced frcm a speclai tunker under vacuum A"
the end cf *he vacuuming the me-.al is cast intc “_ i ton ingc's. The Qquei:ty !

the s*ee. was determined ty %he sta‘istiza; me*hcd from a iarge number cf hea's

sme.ted a~~>rding *%“c the exferimerta. ind the ugia. *ecnniljues Tne qua.l‘y /
‘re meta. ortained was te*-~er. The nonmetlai.!: IMparity °"°n*en’ ~"Me il iel

¢ 00&4% as -ompared t: ¢ 2C410% Te 1imensicrs cf the g.cbu.es in e meta. !
~he ~rdinary heas 18 16-18 4 . ani :n ‘he experimen-a. hea“s up ° i w  The
-ask -f ~he reducing peri21 <f "he hea* a.-crding = °“he new ‘ecnnigque 1& "n€ u,
s.1-a%lon cf ac*ive desu.fure-ing :.ag ard the --rre-*::m f the -hemi a. ~m
ct*tcr, The mean duration cf *na* :er: 3 13 1 32 hrs as -mpared - 1 "0 nrs
~rdinary heavs, the %*-ta. nea*® 3luratiin was shcreened ty 20 mir, and “he reluter
expenii*ure was iderreasei ~-nsilerally,k as resa..c of whi:r "ne prsig i rnoces L
3*ee ., was de-reaged ty 1= rut per Cor.

Yu Ne rpir
CAte‘ruTCer 8 r.ve Jompues *ranB.atilr g
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Hydrogen behavior in open-hearth furnace batllmsg_izzd'z;th natural
. .3 chern. met. no.
ges. Isv. vys. ucheb. sav.; che (TRe 14:2)
1. Moskovskiy institut stalil.
7 (Open-hearsh furnaces—Caombustion)
(Steel~pHydrogen content)
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AUTHORS: Oyks, G. N., Sokolov, G. A.

i

TITLE: The possibilily of producing ingots with weldable shrinkage -avi:-.le

PERIODICAL: Izvestiya vysshikh uchebnykh aavedeniy. Chernaya metallurgiyas, no. \
3, 1961, 37 - 39

TEXT: A method is suggested for the vacuum treating of steel in in‘er- v
mediate ladle and ingot molds, with deoxidation and alloying in this va.uum Tre -
new technology requires a special pouring arrangement shown in a drawing. The

ingot mold has a precizicn-mashined annular protrusion on the togportion. Hing

pipes with imle:is and outlets for water are cast into the ingot mold wall and

serve for chilling the top of the iagot. The intermediate ladle having a s.ightly
larger volume than the ingot %» Dbe produced is inssalled on the mold prctruslon

on a rubber seal. The intermediatie ladle 18 lined, neat-installed and has a :Lup-
per. It is olosed with a rutber sealed 1id. The bottom and 1id of the inter-
mediate ladle are screened for radta-ion protection. The 1id bears a funnei, a
mechanism for lowering and 1if.ing he stopper, a hopper for "iunkeriue" o= heat.

ing mixes, and a hopper for ferrcal .oys and alloy additives. The addiiiver are

Card 1/3
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supplied by a feed screw driven from outside. The lids of both hcppers are
vasuum-tight. A sight hole is proviied, and a TV camera may be used on wre lac.e
The intermediate ladle is heated Lo 900°C, and %he arrangement conneited o va Jum
pimps and evacuated to a restdual presaure of 1-2 mm Hg. The inlet for mewa. 0
the funnel is closed with a thin piece of steel or aluminum ghe®t ad s2a.ad. Sted

is poured from the furnace 1o the sami-killed state, with a low addition of ferre-
manganese (or chromium), with sligh- excess of ocarbon (0.02 - 0.03%) over the mean
required by the specifiocation, and with 5C - 6&0°C overheat in comparison wiin

the usual pouring temperature. The ahort time needed %o me.l the aiosing mes!

plate in the funnel is suffictent for the forma%lon of a 1iquid metal plug, and v
the metal flows into the utajuated space in the irtaermediate ladle where it ia

rapidly degassed and deoxidized by the 4issolvéd carbon. Crushed alloy addivives

are ded to the metal jet by the feed screw after the intermediate ladle 1s fi.led

to + Burning of the alloy additives and ferroalloys and the formatlon c¢f nor.-
metallic inclusions will be 1naignifiant. After the intermediate ladle 1is filled,
lunkerite or another heating m:xture from the hopper 1s spilled on the top, then

the stopper is lifted, and metal flows through the outlet and a short guide i«

into the ingot mold where the residual air pressure 1s also low. Secondary de-

gassing takes place in the ingot mold. with possible interruption of the Jet anrd

Card 2/3
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splash on the mold walls that cannot spoll the ingot surfece for no oxide 7..ms
can form on the metal. Tue vacuum 1s maintained in the ingot mold up tc tne for-
mation of a solid top. Then the vacuum is removed, and crystallization ccnt.rued.
The shrinkage cavity will be free from oxide films and 1t must weld up in sucse-
quent hot rolling or forging. The metal economy will be very considerable, par-!-
cularly in the production of 40 -150 ton ingots for forging from whisn up o 404
has usually to be cut off wi“h shrinkage cavities. Inert. gas may be used irsiecad
of a 7acuum in the intermediate .adle and the ingot mold, but the ‘ina. iner. gas
pressure mist slightly exceed tha’ of the stmosplreric air. The suggastisai ne.m =
eliminates the neceas!ty of using large ahd expensive vacuum chambera f-: va .. .
+<reatmen%. The Author's Certifi-a%e claim for it haed beer filed -n Novamhe-r

1956, under no. 560989/22. There (s | figure. (Bssen%tlally full translatio:

v

ASSOCIATION: Moskovskiy insti<u* stall (Moscow Steel Inat:tute)

SUBMITTRD: September 1, 196C

28
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3/133/61 /000,/004/001, 5%
A054/A1217

Oyks, G. N., Doctor of Technical Sciences, Professor;
Sharadzenidze, S. A., Engineer; Svetlitskiy, Ye. A., Bngineers
Malyshev, S. 1., Engineer; Lolua, K. K., Engineer, and Mind-
lin, B. I., Engineer

TITLE: Production of tubes from semi-killed steel with a jout.e-iayerT
: crystalline structure

PERIODICAL: Stal', no. 4, 1961, 304 - 307

TEXT: Tests were carried nut on automated manufacture of gseanless

tubes from gemi-killed steel, instead of from killed steel as in the 29n-
ventional process. A metal was required, incorporating the advantages of

both killed and rimming steels. For this pupose rimming steel smeltel in Cx
openhearth furnaces was cast in ingot molds with widened bases, intc 5.5 -

6.3 ton ingots. Without interrupting she metal flow, aluminum gTan..es

(250 - 100 gr/ton of gteel) were introduced during pouring iy, tre centrel

zone of the casting {the carbon-content varied corresyondingly Tetlween <ot

and 0.2%5). Aluminum was added. Upon adding aluminum, the outer layers
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the metal which were in contact with the mold wall, were already cryttuL.aam
ing and formed a low-carbon, sulfur- and phosphorus-free rimming skii,
while, at the same time the core of the ingot was still liquid. Aluminur
kills the rimming metal of the core, while the rate of oxidation ‘an "€ ooi-
trolled by the amcunt of aluminum adde', Provided deoxidation wan .rr.el
out in the correct way, the ingot consists of a; a soft, blister-free rin-
ming skin, on an average 12 - 20 mm thick and b) 8 semi-kilied «re ®.th
uniform liquation of carbon, sulfur and phosphor, (not exceclin: PO,
vertical and tranasversal direction. The average rate of the ris.n, of the
metal in the mold was 0.28 - 0.32 m/min. The 250 x 310 mn and 29C x 10 =no
blooms made of the test steel were put into the pusher-type furna.e cf e
tube-rolling mill. The surface of the blooms 1is remarkably clean, nct d:i3-
playing any of the usual flaws of killed steel. The blooms were roi.ed n
400 mm stands, with the working rolls lLaving the following angles of inuol.-
nation: B8 - 9° for 168 x 6 mm tubes, 8 - 98 for 219 x 7 - 8 on and 7 - a0
for 325 x 8 mm tubes. The piercing tests showed that the %est zmetal was
more strongly affected by the chances in temperature thar, biiiets male o7

killed steel. The test billets could rot ve pierced at 119C°C, wheread o=

card 245 .
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the conventional process piercing cen easily be performed at 115C - ''809C.

However, even when the temperatures were gufficiently high (1230 - 12€C0C,,
the rejects amounted to 8%, as a result of incorrect ad justment of the first
piercing stand. The hardness of the billet is not uniform in its crcas-
section (Fig. 2). The core is harder, than the external layers. The fail-
ure of the piercing tests could be eliminated by modifying some of the rol-
ling parameters. The inclination of the rolls in the first stand wags re-
duced by 10, reduction at the neck of the rolls was increased by 2.7 - 2.9%
and drawing out the nosepiece of the mandrel by 22 - 25%. By decreasing
the inclination angle of the working rolls, friction and pulling forces in-
creased whereas axial slip decreased. As & result of the increased reduc-
tion, the central parts were processed more thoroughly and piercing was
promoted. The gbove mentioned changes in rolling parameters jecreased the
amount of non-piercable billets from g% to 1.7%. Non-piercing of the bil-
jets can be entirely eliminated by raising the cropping of the iop tc 2 -
3%. A further cropping (3 - 4%) should be carried out for the 900 mm stand.
The quality of the tube surface with double-layer structure 18 uatisfactorp\>(
The rate of flawless products increased to 95 - 98%. The mecharical proper
ties of the tubes made of the test steel complies with [0CT (50ST) 87%1-58
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for killed steel (Ct.2, (7.3 etc. (7 = St). There are 4 {iqures and 7 Sc-
viet references. }<
\

ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute; and Zakav-
kazskiy metallurgicheskiy zavod (Zakavkaz Metallurgical Plart)

Card 4/% -

APPROVED FOR RELEASE: Wednesday, June 21, 2000

CIA-RDP86-00513R001238:



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00123¢

SRR [ e Sot RICESRTIAN e T S e R e S TR A B B )

- Y

- " 23988
[k 5260 ;S;(/);l/é?;l;OOO/OOS/OOUOlS
___-/-
AUTHORS ; Baranov 1.A.., Oyks G N., and Ansheles. I.1
TITLE: Improvement 1n the te:hnology of production of

ball bearing steel

PERIODICAL: lzvestiya vysshikh uchebnykh zavedeniy.
Chernaya metallurgiya 1961 No.5, pp 50-57

TEXT: The influence of changes in the technology of smelting
ball bearing steel (in electric furnaces) as well as of some
parameters of vacuc treatment on the quality of steel was

investigated by statistical methods. Data collected during
metallographic control of the quality of production were used toar
the investigation. Changes 1in the technology of smelting

consisted of a de-rease in the reducing period of smelting and the
transfer of the deoxidizing treatment to the ladle under vacuum
(G.A. Sckolov, G.N. Oyks present journal 1959 No.l. Ref.1l:

G.N. Oyks P.P. Matevosyan et al.. Stal', 1960 No 4, Ref.2). N
The influence of the height of mota! column in the ladle during
vacuum treatment was studied bv comparing the degrece of
contamination of the metal b ‘n-lusions fer charges of 12 and 16 t
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Improvement 10 the *echnology of production of ball bearing stesl

{equivalent to an tncrease 1n the height of metal of 250-300 mm) .
The increase in the height of the metal resulted 1n a si1gnificant
increase of oxides and globular inc lusions but there was no
significant change in the degree of contamination by sulphaide
{nclusions (Table 1). It 1s assumed that the adverse 1influence of
an increased height of metal 1n the ladle 1s due to an increase 1n
the loss of deoxidants ‘due to oxidation) pnrtxcularly of silicon,
added under vacuum. The influence of the residual pressure,

mm lig, was studied by -omparing the degree of contaminat ion of the
ateel by oxides and globular inclusions, Fig.l {degree of
contamination relative units vs residual pressure. mn Hg.

o - oxide inclusions # - globular inc lusions, numbers at points
designate the number of specimens. the degree of oxidation of
silicon. Fig.2 (residual S1 1n the steel vs. residual pressure,

mm Hg. numbers designate the number of heats). with 1ncreasing
residual pressure the degree of contamination somewhat decreases.
The summary influence of the duration of pure boiling during the
addition of deoxidants under va:zuum (7} and the depth of vacuum

card 2/ 1%
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of pr-dacrion cf btall bearing steel

te hnology

Improvemen® 1n tre

(PYQ.‘\. - residual pre.«sure\ on the deg-ee T ontamination was
expressed by the ta’rcr (100 %/ Pran ) A statist v-al (crrelation of
this factar with the degree of . ontamina’ 1on by cx1de ot gl-bular
inclustons indi:aves tha! w''k in-reasing depth f vacuum anft
1ncreasing Aduration ~{ the degass!ing perind the degrer o
~eases Fig 3 ‘numbers a’ point s des1gnate the

rontamination de:
+ 1n lusions)

numbe~r o¢ spe. .men- . rxtdes ——- globi’a

This relaricnzhiyp was «*tartial ally s1gn:f  an’. A cmpariscn f

mean -a'ae« and “tandard devairations “f ke degree o on*aminaton
14 and medrtied ame 1 .ng *e.hnnl-gy

of s~ee! praduced by ‘he
(Tab'e .) indira*e=s ~ha”
oxide and globu'lar inc lusrons bas more
inc lus:ons. Therefnre cyrther mo il
was dire:ted tcowards mpr ~v1ing ‘he dagrece
the me-a! duratlity cf the “.4.e linyng and a more
distribitioa of s1lt <n chroughewt “he v lume »¢ the me'a

Experimenta  heat's 5D a 16 *on ele- to. turnace tn whi h decoxi1dizing
mixtures of powdered Lome ar were blewn in during ‘he

the ‘at’'~ gase <" eel less ,"n'dmlnii(O’j by
¢ ~ntamina*e i tv 31 !phi1ie
.ation of smel':ing ‘Pchnologv
~¢ Jesu'phur::sation of

aniform
1

apa-~
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Improvement 1n the 'e hn. lnesv 1 production of bal! bLearing steel

ox1d1z1ng period were not vatiata v 'Tatle ) A n'_‘;(e‘ahle
desulphur '«atron was bratned only 1 the  ase when n:?: g+n wnfl'wn
used as » <avrie” The 3nuta'lai-n ased ot the e *1en 18 50O
P Tl 4 ca bt e 1ot opr reuet o2 1oyt oseEen
;n-réi;tle‘f:?lblas' ~upple 4 n o rsia ¢ r ke =upply of prwdered
desulphuriser in a1 von.t - gen . tLixng ot top l‘lT' Che
€ - fixing f b:-" m cver - pre«sure Lanugs)d ‘ A change ?n a‘
slag pra " 1ce was mCt 2 =t eastyl vejallv che vl 1n1n¥ slag
propercicn of 2 ° Yy f *he wergl® ¢ metal was male T?m a ,
mixXture ron-aining ( "J% lme 0 L2 sEpar t 10% tam s an
8-10% rtrushed Dinas refra -~ 'n ‘hs new pra ° 1.8 Dinas
refractory was rep.azed by «par and *re weilgh' ot slag was .
increased *c 3 5% of the weight of metal. A .:mparison of the

sulphur content 1n the finished metal from 200 heats mc:de with thee
usual and 186 heats made with mrdi{i1ed slag showed that the aver)(a)gs
sulphur content of «teel producet tv the latter practice waf ().; o
lower than 1n that produced by the former . Moreovet rejects ©
metal due to hich sulphur pra-t 1cally ceased The 1nfluence of
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oductiomn of ball bearing steel

Improvemert in the technology of pr
sulphur during vacuo

roudied, 1t was ochserved that during vacuo

of olumina end silica in slag increases,
of 30%. As a result, the
nd the occurrencesg

Jadle refractcries on the behaviour of

¢y catr eyt vas A~

tirecatnent the centenrt
drrreaslng itE i.astcaty hy an average

cefficient of sulpnhur dis-ribution decreases a
~t the reversion Hf IuaTuY inn the vacuo treated steel were more

e oant than in the asue | steel (28% as against 7)., Tc preserve
‘he arsulihurising ability of slag and to increase the durabiiity
: tre ladle lining a series cf experimental heats was maae 1n
whizrr the vacuc tr eatment of the steel was done 11 ladles f1itted
with a ring 46G wmm high tat the level! of slng-metal bouniarv),
nade from basic (ywagn~slite anda chromemagncsxte) and neutral {nigh
alumina) refractories. LUnder thesze cond.ti1ons (50 heats) the
basicity of the slag vrin? the treatuent decreased by only 9.5%»
against the previcus 0% and the sul phur content of metol
decreased by an average of 0.002~0.003% while in heats treated in
ladles with the ordinary lining (85 heats) it remea ined practically
unchanged. The duratiirty of the ladles fatted with such a ring
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Improvement in the technology of production of ball bearing steel

also ircreased (frow * .0 Leats to 11-19 heats) despite some
spoi1ling of batic bricks on cooling. gall bearing steel
deoxidized by corbor ar the f.rnace is usually very pure as
regards inclusion: ’\.\\KU-O.Uull%). un tapping of such steel the
amount of stabie endcrentc inc lusions rerma.ns practxcally
unchenged which cornfilms U .€ assumption that the influence of /
secondary oxidation of --eel not containing strong deoxidizers 18
insignificant. An 1ncrea-¢e 1n ths amount of 1nclusions (0.0020-
0.0040%) takes place auring vacuco treatment and addition of

deoxidants 1in the ladle. In vacuo treatment of steel secondary
oxidation during teemine 1S much more dangerous than during

tapping from the furnace cf non-deoxidized steel, since during

teeming it already contalns some amounts of si1licon and alJuminium.

For the protection of the stream of metal during teeming from
secondary oxidation, tube raings with holes were used, through

which a neutral gas {nitrosen or argoni wos supplied. In these
experiments no iatisfactory results weir obtained., By blowing a
neutral gas (phy' - Vo cuvlo. the ¢ : eontration of oxygen in

the immediate ne Vot 4ot tie i tel - tream coulu not be

card 6/ 1°
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Improvement in the technology of production of ball bearing steel

reduced below 10%. In the second series of experiments natural

gas was used which reduced the concentration of oxygen below 1%
(physical and chemical protoction). The increase in the hydrogen
content in the metal was insignificant (about 0.5 cm3/100 g) and

a most careful control of the microstructure of the metal indicated
that the presence of a small amount of hydrogen inside the
protecting ring has no negative effects on the metal quality,

As a result of the protection of the metal stream by natural gas,
the degree of contamination of the metal decreased by 0.2-0.4
units. An increased viscosity of slag during tapping of the heat
and subsequent vacuum treatment caused difficulties in the
deoxidation of the metal with 75% ferrosilicon. In individual
cases, the metal was re jected due to incorrect analysis for
silicon. The use of a 45% ferrosilicon proved to be more reliable.
A comparison of data on the distribution of silicon along the
height of the metal in the ladle deoxidized with a 4sy ferro-
silicon indicated that this was more uniform than that deoxidized
with a 75% ferrosilicon. The coefficient of variation was 23.3%
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Improvement in the technology of production of ball bearing steel

and 31.6% respectively (statistical treatment of 120 heats of each
type). A statistical analysis of the results of metallographic
control of each type of heat showed that with the use of a 5%
ferrosilicon the degree of contamination by globular inclusions

J decreases on the average from 1.24 % 0.039 to 0.98 ¢t 0.034 unats
(statistically significant). The degree of contamination by
oxides and sulphide inclusions remained practically unchanged.

It appears from thermodynamic considerations that under vacuum
silicon should not act as a deoxidant, nevertheless it forms
inclusions since during the immersion of ferrosilicon into the
metal some localised zones of a very high concentration of
silicon are formed where, in accordance with the law of mass
action, its oxidation takes place. in view of the above, the use
of ferrosilicon as & deoxidant is inadvisable., To confirm this
supposition, an experimental heat of WX 9 (ShKh9) steel was made.
The duration of the vacuo treatment under a residual pressure of
7 mm was 8 minutes. The removal of the residual oxygen was done
by aluminium added uniformly in small portions during teeming
(50-60 g/ton). The metal stream was protected with natural gas.
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AUTHORS : Kosterev, L.B., ang_kau. G, N.

TITLE: The mechanism of segregation of admixtures in 18 ton
ingots of rimming and semikilled steel

PERIODICAL: lzvestiya vysshikh uchebnykh zavedeniy, Chernaya
metallurgiya, no.9, 1961, 59-70

TEXT: An investigation of the chemical non-uniformity was
carried out on:four 18 ton ingots of low carbon steel; two ingots

of rimming steel one of which crystallised under free boiling
conditions (it was covered with the cast iron top after 26 min),

the second ingot was solidified under the cover which was lowered

into the metal immediately after the end of filling; one ingot

of semikilled steel (150 g/t of aluminium was added to the metal V///
stream during teeming); and one ingot of killed steel —
(aluminium rod 1 kg/ton suspended in the mould). The structure

of the ingots and their chemical non-uniformity were determined

on longitudinal axial templets, sulphur prints and samples of

metal taken on the levels 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, ho,

so, 60, 70, 80, 83, 86, 89, 92, 95 and 98% of the height counting
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EO71/E135
from the top of the ingots. Eight samples of metal (50 mm apart)
were taken at each level and on the level 24% every 5 mm. The
distribution of sulphur was found to be similar to that in small

and medium ingots of rimming steel; the concentration of sulphur —
in the metal increases from the surface to the centre and from
the bottom to the head of the ingot, A specific feature of the
distribution of sulphur in large ingots of rimming steel is
-shaped segregation which is also characteristic for killed
steel, A V-shaped distribution of sulphur was observed in the
bottom part of the ingots, i,e, shrinkage takes place there at
the end of the solidification similar to that in ingots of killed
steel, The distribution of carbon was basically similar to that
of sulphur, but was less pronounced. The segregation of
Phosphorous was even less pronounced. It was established that
the oxidation of manganese takes place during the boiling of the
metal in moulds. To check the existing views on the role of
boiling on the development of segregation of admixtures, samples
of the metal were taken during the process of boiling with closed
sampling tubes immersed 200 and 2000 mm into the moulds, During
the boiling, the two samples, which were taken nearly
Card 2/4
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simultaneously, differed little in the concentration of the
segregating elements, Thus it can be conc luded that the
accumulation of admixtures in the top part of the ingots takes
place at the last stage of the crystallisation of the middle part
of the ingots, and not during the formation of the boiling zone,
A comparison of the influence of the duration of boiling on the
maximum degree of segregation showed that segregation decreases
with increasing duration of the boiling period. However, this
method cannot be used for reducing the degree of segregation since
simultaneously the structure of the top of the ingot deteriorates,
which leads to larger metal losses, In semikilled steel chemical
non-uniformity is considerably smaller and the structure of the /

The mechanism of segregation of ....

head of the ingot without a clearly defined shrinkage cavity is
superior to that of rimming steel, A thickness of a good qualaity
skin of 10-12 mm is sufficient for the production of sheets,

The average yield of slabs from this steel was B9%. 1t is
considered that the production of semikilled steel instead of
rimming steel would be an efficient method of improving the
quality and the yield of large ingots,
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E071/E180
AUTHORS : Kosterev, L.B., and Oyks, G.QL
TITLE! Non-metallic inclusions in 18-ton ingots of

rimming steel

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Chernaya metallurgiya, no,ll, 1961, 45-596

TEXT: Results of an investigation on the nature and

distribution of non-metallic inclusions in bottom poured 18-ton

ingots (730 x 1550/780 x 1590 mm, 2400 mm high) of rimming steel ,
melted in 220-ton basic open hearth furnaces are described. /
Altogether 3 ingots were used for the investigation: 2 ingots V/
from one cast (0.08% C, 0.420 Mn, 0.022% S, 0.030% O) teemed on

a common stand, whereupon the second ingot was capped immediately
after filling and a third ingot from another cast (0.08% C,

0.30% Mn, 0.028% S and 0.045% 0) which was rather cold on teeming
370-380 specimens (40 x 50 mm) were cut out from longitudinal

sections and used for a metallographic study of non-metallic

1nc1usio; . The nature of non-metallic inclusions was determined
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Non-metallic inclusions in 1l8-ton ... E071/E180

forming two-phase inclusions with an excess of the oxide phase
forming grains or dendrites, The silicate phase is not
homogeneous, but consists of a fine grain eutectic containing
small grains of the oxide phase., Size of these inclusions varied
from 2-40u to 100-200u. occasionally 300y. Mean hardness of
silicates 721 kg/mmz. Silicates formed the second largest group
of inclusions. Oxysulphides: these two-phase inclusions forn
the largest group. They consist of a eutectic (MnFe)O - (MnFe)S
and an excess oxide or sulphide phase. In the centre of the
upper part of the ingots oxysulphide inclusions surround the
boundaries of the primary grains of the metal. A ma jority of //
these inclusions are 20-50u with an occasional 5-10u 11n s1ize.
Inclusions consisting of oxides - sulphides - silicates: these
inclusions were encountered for the first time in large ingots of
rimming steel; their formation is probably promoted by prolonged
presence of the liquid metal, The inclusions can contain
separated individual oxides, sulphides and a eutectic oxide-

sulphide silicate. The silicate phase separates in the form of
plates, xide in dendritic formations. The size of these
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Improving the technology of ball-bearing steel productionm, Isv.vys.
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Mechanism of impurity segregation in 18-ton rimned and capped
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(MIRA 14:10)
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FATKULLIN, G. Kn,; CYKS, G. N.; ANSRELES, I. I,

Testing on a test stand the method of circulating vac. :i.:‘ .
of liquid steel, Izv, vys. ucheb.zav,; chern.met.7 no. 5:° -0
164, {(MIFA 17:°

e

1. Moskovskly institut stali i splavov,
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GANKIN, V.B.; SLIVCHANSKAYA, V.V.; ITSKJUVICH, G.M.; OYKb (: N
Primary structure of a c ntinuous ingot of rimmed steel, Izv.
vys. ucheb., zav.; chern. met. 6 no.9:62-67 '63, (MIRA le:11)
1. TSentral'nyy nauchno-isaledovatel'skiy institut chernoy metal-
lurgii i Moskovskiy institut stali i splavov,
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LOOZ, K.; OYKS, G.N.

Sulfur oxidation in the acid converter process. 1lzv, vys, ucheb.
sav,; chern, met, 6 no,7170-75 '63, {MIRA 16:9)

1, Moskovskiy institut stali i splavov,
(Bessemer process) (Desulfuration)
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TRUBIN, Konstantin Georgiyevich, prof,, doktor tekhn. nauk}
OYKS, Grigoriy Neumcvich, yrof., doktor tekhr. nauk

> e e

U"emllurg) of st.eel ‘tne open—-hearth process, techno-
logical part]Metallurciia stali; martenovskii protsess,
chast! tekhrologicheskaia. 1Iz1.3., perer. i dop. Mo-
skva, lzd-vo Metallurgiia, %4, 770 p,  (MIRA 17:6)
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