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TITLE: On the Initial Stage of Plastic Deformation of
Commercial Iron

PERIODICAL: Izvestiya Akademii nauk' SSSR, Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1961, No.2, pp.60-63

TEXT: B, 8. Kasatkin (Izv.AN 8SSR, OTN, Metallurgiya 4
toplivo, 1959, No.5, 59) found that in the early stages of
deformation (b = 2-‘5) slipping proceeds along numerous planes
but only to a small extent, He identified three types of slip
lines. N, 8. Alferova et al. (Ref.2) obtained the first pictures
of the surface of steel XIgHQT (Kh18N9T), which was deformed at
700°C. In the work described in this paper the structure of the
surface of low carbon steel specimens was investigated which was
stretched at room temperature. Strips 10 to 12 ma wide, 0.5 mm
thick of steel (0.07% C, 0.37% Mn, 0.08% Si, 0.04% Ni, 0.07% Cr)
were reduced by means of a laboratory rolling stand to a thickness
of 0.20 to 0.25 mm, After rolling, the strips were vacuum
annealed at 700°C for 20 min and then subjected to slow coaling,
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The annealed specimens were etched in a 15% solution of sulphurie
acid for the purpose of cleaning the surface from traces of oxides,
Specimens 85 to 90 mm long, 6 mm wide were cut from etched strips amt
deformed with a critical reduction so as to obtain a coarse grain
during the subsequent annealing. After this deformation, the
specimens were polished in an electrolyte containing 88% ortho-
pho-xhorio acid and 12% chromium anhydride. The pgllnhln; time
was to 5 min with a current intensity of 70 A/dm® and an
electrolyte temperature of 30-40°C. For metal vncuuukdeponttton.
the polished specimens were heated at a vacuum of 10™" mm Hg,with
an electric curreat, to 900°C and held at that temperature for

5 to 6 min. During this time recrystallization took place and
grain boundaries could be detected. The specimens were cooled by
gradually reducing the intensity of the current flowing through
them., Immediately after cooling, the specimens were stretched by
the required value in a special rig. Prior to stretching, two

thin transverse marks were made in the central part of the
specimens spaced 18 to 22 mm apart. The accurate distance between
the markings was measured with an accuracy of 20.001 mm. Por
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studying the microstructure of the deformed metal by meana of an
electron microscope, a carbon film was deposited in vacuum and then
removed after chemical dissolution of the metal. The carbon film
is strong and permits obtaining a picture of the relief of the
surface of the deformed metal with a sufficiently high accuracy,
Optical microscopes did not reveal any visible changes in the
microstructure of specimens stretched by 0.25%, However, electron
microscopic investigation of the carbon replicas do reveal in some
cases a change in the structure of the surface. Only in some
sections of the surface is local deformation observed in the form of
thin discontinuous sii traces with little contrast of varying
widths (0.5-1 to 6-7 ). Electron microscopic studies o>f the
surface of specimens stretched by 0.25-4% showed a very uniform

and local plastic deformation in the initial stage. In the case of
medium deformation (0.28% for a 20 mm gauge length) elementary
displacements occurred inside the grains. On increasing the
deformation, the character of the displacement processes remains the
same but rougher sliding traces occur, which are obviously localized
in grain fragments, as can be seen from microphotographs, which are
rcprodu:od in the paper. The following conclusions are arrived at:
Card 3/
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1, Plastic deformation was observed in specimens of commercial iron
subjected to stretching even 4f the deformation was in the elastic
range;

2. initially deformation is localized in zones which become wider
during the further progress of deformation;

3. deformed sections were observed in the neighbourhood of grain
boundaries as well as 1in the body of the grain;

b, 1t 1s assumed that displacement of grains relative to each other
is due to their change in shape in view of slipping along numerous
planes, even if the magnitude of the slipping is very small,

There are 2 figures and 6 referencest all Soviet,
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AUTHORSI ¢ Kochnov, V, Ye, , Zlochevakaya, I, I,

TITLE: Eleotron-microscope study of the initial atage of plastic deformation

of commeroial iron

PERIODICAL: Referativnyy zhurnal, Metallurgiys, no. 3, 1962, 21, abstrsct 31126
("9b, nauchno-tekhn, tr, N.~i, in-t metallurgii Chelyad, scvnarkhozd'
1961, no, 3, 200 - 203)

TEXT: An electron-microscope study was carried out of the initial stage of
plastic deformation of Fe containing 0.07% C, 0.37% Mn, 0,00€ 81, Strips 10-12

mm wide were cut out of a 0.5 mm thick sheet, then they were rolled dgvn to a

thickness of 0,20 - 0,25 mm and thereupon annealed for 20 min at 700° in vacuum,

After taking off the scale, specimens 85 - 90 mm long and 6 ma wide were cut out

of the strips, then deformed by 6 - 8% ana subjected to slestrolytic polishing e
in phosphor-chrome eleotrolyte. The polished speocimens underwent rocrysmnu- -
tion annealing in a vacuum installation under current heating up to 800°C, After
soaking at that temperature for 4 « 5 ain the speoimens were slowly cooled by

reducing the current flowing through them, Immediately after the annoaling the
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specimens were deformed by tension; the degree of deformation was deterained
from the distance between the lines specially marked on the surface of the apeci~
men with a base distance of 18 - 22 smm, The electron-mioroscope investigations
were carried out with the aid of carbon replicas separated out of the metal in a
weak solution of HNO3, It is shown that specimens deformed by tension by 0,25 -
1.2% have a very nonuniform and local character of plastic deforwation, In the
initial stage (elongation by 0.25%) the plastic deformation occurs by slipping of
comparatively thin layers with respect to cach other by small distances. Such
elementary shears oocur along a large number of planes and at low degrees of
deformation are localized in strips, The width of strips occupked by closely
situated slip lines 1s not uniform and varies between the 1iaits of 0.5 - 74,
The slip lines are oriented at various angles from O to 90" with respect to the
grain boundaries. The strips originate not only in the neighborhood of Erain
boundaries, but also in the middle of grairs, The hypothosis is anounced that
the site of arising and the region of spresd of strips with thin slip 1ines is
determined by a combination of looal stresses in the specimen and ihe corres
sponding orystallographio planes, As the deformation inoreases, the nusber of
elementary shears inoreases and at deformations of the order of § - 1.2¢ they
already occupy & considerable part of the grain surface, The sites of
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termination of such sharper slip traces have a two-fold character: the . 13
traces either vanish smoothly with a necessary thinning down At the very end,
or else they terminate abruptly at some boundary within the grain or an Impurity,
The conclusion is drawn that slip traces are, apparently, localized at grain
fragments, The boundaries between the fragments may play a two-fold role; they
may be the sources of the alip lines or, on the contrary, they may impede the

development of slip over the grain. An analogous role is ascribed to impurities
in the metal, *

L. Gordiyenko

(Abstracter's note: Complete translation]
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AUTHORS 1 Zatsapin, S.v,, Kochnov, V,.Ye, .
TITLE: Structure of alf; lines
PERIODICAL; Z;;lg;7mctallnv 1 metaliovedeniye, v,14, no.5, 1763,

TEXT: . It is impossible to study with the electron microscope
changes {n the fine atructure:along slip lines because of their
considerable length, An optical method for this purpose is
described, based on the examination of the surface with dark-field |,
illumination: the alip 1{nes appear bright under these conditions, j//
The relative oxtent of the brightness along the 1ines indicates ’
differences in formation during deformation and enables the

sizes of the fine slip lines and their- development along the whole
8lip line to be evaluated, Deformation nonuniformity was

observed not only in Passing (rom grain to grain and within one
grain but also along a slip line, thia being particularly

pronounced in "hatchuring" of the lines. As deformation

increases the height of the shear steps in lines near grain
boundarios decroases. In .the central parts of the grains there
Card 1/2 ;
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is both a general docrease .in the height of shear steps and the
development in smome lines of coarse 8lip for deformationa up to
10%, The mothod was studied with type > 2¢+H80 (Xh20NBO)
nichrome, rolled, heat treated and cooled in vacuum and v/
electropolished, There are 4 figures. ’/,

ASSOCIATION: Chelyabinskiy navuchno-issledovatel'skiy institut
' metallurgii (Chelyabinak Scientific Research
Institute’ of Metallurgy)

SUBMITTED: February 13, 1962
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Strusture of slip btands, PFiz,met,.i metalloved, 14 00,51673=
67 N '62, (YIRA 15:12)

1. Chelyabinskiy uMiuiodontd'akiy institut
z)htinoguplv) (Dislocations in metals)

metallurgid

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520012-9"



"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520012-9

AN ERSRINEE S ST ARRT I SR i RS KR DA SR AR G SEE TN 'mmmm R AR TN

BAAZITOV, M) EOCHNOV, Vley

Tnvestigating acld-rolled trmssformer steel by the intermal
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Solubdlity of nitrogen and carbon in cold-rolled transformer
steel, M. met, 1 -tlllmd.‘ 15 m.6393?‘0‘1 Jo '63.
(MIRA 16:7)
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API00385 8/0191/63/000/005/0011/0014
AUTHOR: m, M, F,; L.w", Ve L} m‘m, Zh, Te; m, Zi A, 73
TITLE: Copolymers of unssturated othirl of dolz\ Copalymerisation of
methyl methecrylate with ellylglycldyl solutions

SOURCE: Plesticheskiye massy®, no. 5, 1963, 1114

TOPIC TAGS: copolymerizstion, methyl sethacrylate, 2-propenyl 2, Jmepoxysropyl,
copolymerization rate, resction teperature, intt{ator concentiraticn, resctivity
ratios, ylelds, molecular veight, bemioyl peroxide

. ABSTRACT: Methyl methecrylate (M) and 2-propenyl 2,3eepoxyypropyl ether

: (PEPE) have been copolymerized in methyl ethyl ketone, dioxane, or toluens
solution at 70 to 90C in the presence of 0.5 to 1.0 mol$ of benzoyl peroxide
or Alphs,Alpha~-azobisisobutyronitrile, The reaction wvas conducted wder
nitrogen in solutions whose initial coacentrstion of the monomers ves 30%, with
MMA and PEPE i{n ratios of 2:1, 1:1

and 1:2, The copolymerization rete
dropped vith an increase in dle Pﬁ’! content and increesed vith &n incremse

Cord 1['2
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in the reaction ténperum or initistor concentration, Because MMA 1s much
more reactive then PEPE, the MMA-PEPR ratfo in the copolymers fs much higher

than that in the initial monomer nixture,

The moncemer reactivity ratics yere !

calculated to be 40,7 for MMA and ©.035 for PEPE, fThe copolymers, cttaired
in ylelds of 41 to 866, are white solids resdily soluble in benzens, toluene,

acetone, or dioxane,

creasing with an incresse in the initial PEPR concentration, resction tempers~

ture, or initiator concentration,
the highest molecular weight,

ASSOCIATION: none
SUBMITTED: 00
SUB CODB: 00

Copolymers

DATE ADQ:  10Junt)
O RE¥ 8GV: 000

rig, £rt. has:

Jrepared in dioxane solution have
§ figures and ¢ tables,
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" AUTERS: Sorclein, M. Pj Kochmava, $» Aep Korkishio, B, T. B

2ITLE:s Two-componsnt polnroth;no 1soquers on the base of glycidyl ester polyufl. “
synthesised in the presence of two- snd Yoee-funotional initiators .

" SOURCE: hkobuoehny‘rt‘nmul;" 1 ikh primeaeniye, no. 2, 1964, 7-10

TOPIC TACS: polyursthane lsoquer, glyoidyl ester, phenylglyoldyl ester,
. butylglycidyl ester, glyoidyl ester polymer, diisoayanate, triisoqyanate, chwmiocal
fila stability, laoquer fils hardening, lsoquer £fila adhesion

ABSTBACT: The base n-butylglyoidyl ester polymer (BOEP) and the phenylglysidyl
_estar polymer (PCEP) were synthesized from the corresponding monomers by block
polymerization at 90C in the presance of the initiators resoroinol, trisethylolpro-
_pane, and HaGH. While 30f resoroinol yielded linear polymers of an aversge !
polecular weight of 570, the same amount of trimethylolpropsne produced branched . .
polymers of molecular veights within the 760-775 range. The BOEP snd FGEP polymers

' g0 produced were used to make laoquers by being dlended with toluilenediisocyanate

¥D), with 4,4'-diphenylne % (DD), or ¥ith dyd! 4" -
griphwmth:nonﬂ:gmu mm ﬂ(u nZ:'-am Bl o sact tvo-

1 Card 1/2

. o

. - .
[P URULUDNIE U, snaarer B RER TRT SRR R B S S e £ L }

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520012-9"



"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520012-9

e v i AT T S5 SUNET NIGERLT) BRENY SrACEl BREICERER EXERINTET

o . . o ]

" ACCESSION NR: AP4O347T11 - - o
B . o
'+ component compositions is caused by the forsation of urethanes, the authors per- :
. -formed a series of tosts, using various NCO:10H ratios, temperatures, and resotion
iperiods. It was found that at 90C satisfuctorily bardened films with high physieoe!
mechanical properties and good appesrance were obtained by blending the glyeidyl
esters of linear structure with THD, and ly dlending the polymers of drunched
structure with TD or DMD., It was aleo found that for blends of the linear PCE
polymer with TMD the optimm ratio of NCO:0H was 1,311, This yielded (at 90C) &
.completely hardened film within 67 hours. For the branched BOE and PGHE polymers,
_the optimal ratios of NCOtOB in their blerds with IMD were 1.411 and 1.111, and the
hardening periods wers 1 and 3 hours respcotively. A period of 16-20 hours was
required for hardening films of the branctied DOB polymer blended with TD at & _
NCO:0H ratio of 1.4s%. Tho hardness, adhesion, and resistance to chemiocal agmnts
of the laoquer films proved them to be of high quality. O. A. Vasil'yeva partici-
pated in the work, oru.im.mum.;mm,msm. o

ASSOCIATIONs nome . T B N
' SUBMITTEDs 00 C DAYE AOGY  2OMay64 : OLs 00|
'SUB CODEs MP \ . BOREP SOVs OO - - ommex: 006!
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TiTLE: Premixed polyurethan costings based on polymers of n-butyl- and phenylglyeidyl
ethers. ' :

SOURCE: Lakokrassochny®ye materialy® { fkh priraeneniye, no. 4, 1964. 1-4

TOPIC TAGS: premixed coating, prepolymer synthesis, cured film, chemically resistant ;|

coating, polymerized phenylglycidyl ether, polymerized n-butyl other, toluylene
diisocyanate, polyurethan, polyurethan {ilm

ABSTRACT: Two types of prepolymers with isocyanate end groups were synthesized from :

linear or branched polymers of nbutyl or phenylglycidyl ethers and toluylone ditsocysnste,!

using 30 mol. % trimethylolpropane ot phenylglycidyl or resorcinol as Initiators, respec-
tively, to obtain premixed polyurethan costings characterized by stability in storage, Two
type-1 prepolymers were synthesized from the branched polymers at 60C., Both the
polymer and the diisocyanate were used as 50% solutions in xylene, the tempersture of the
exothermlo reaction did not exceed 300, and the reaction was complete 1,5 hre. after 1

toluylene diisocyanats was added. . Two type-3 propolymers were synthesized at 70C from | -
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the linear polymers and type 1 prepolymers (substituting for the toluylene dilsocyanste),
The reaction was complete within 40 min, or 1 hr. 40 min, depending upon which pre-
polymer (based on n-butyl or phenylglycidyl ethor) was added. All four prepolymers were
then used as premixed polyurethan coatings, stored well when protected from moisture for|
4 1) or 1.5 (type 3) months, were highly reaistant to 12 months' exposure in 10 or

20% solutions of NaOH, 5 or 10% solutions H280,, distilled water or transformer oil, and
had excellent physical and mechanical properties (single ooat 35u for type 1, 20-31u for
type 2, two coats 60-63 and 48-46u, respectively, impact strength 60 kg-em for all,
relative hardness 0,72 - 1,00), Both types of costing were cured for 6 hrs, at 100C,
Orig. art. has: 6 tables, 2 graphs, and numerove chemical formulsas.
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TITLE: Polyurethans varnighes from "dloched” isocyanstes and simple polyesters

SOURCE: ukokruioelnyyo materialy 1 1kh primeneniye, no, 6, 1965, 1-6
TOPIC TACS: polywer, varnish, polyurethare, polyester, hardening

v : A
ABSTRACT: This work represents an attempt to obtain polyurethane varnishes from
polymeric glycidic esters. It vas desiratle to impart unlimited storability to

polyurethanes were synthesized vhich contsined no residval free functional groups

(hydroxyl and isocyanate groups). The synthesis of "blocked" polyurethenes wes
accomplished in two stages: .

ay o
+ GHOH s Ny o

it e a4 s e - . .

the varnishes ard to prevent gelling on addition of pigments. To do s0, "blocked”
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OONCHAHNNEO, ¥.I.; KLIMASENXD, L.S.; OTKS, G.N., prof,, doktor
tekha, nank; SEMENENXD, P.P,; MOROIOY, A.N., pref,, doktor tekks,
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Disoussions, Mul, TESNIICHN no.18/19117-38 57, (MIRA 1T3h)

1, OClavayy staleplavil'shohik Miatsterstva metallurgicheskoy pro-
ayshlennosti 4 rudnikov Chekhoslovatekey respudlixi (for
Danikhelkn), 2, Direktor TSentral'nogo {mstituta inforsadsii chersey
metallurgii (for Mikhaylov), 3. Direktor Ukrainskogo instituia
metallov (for Gomcharenke), 4. Glavmyy staleplavilishohik
Iusnetakogo metallurgicteskogo kosbinata (for Klimasenko), 5, Zave~
4 kafedroy metallurgii stall Moskovskogo imstituta stall
for Oyks), 6. Zamestitel! glavnogo inshenera savoda im, Serova

for Semensake), 7, Saveduyushchiy kafedrey metallurgit stall
Chelysdinskoge politekhadcheskogo iastituta (for Morosov), 8. Zave-
duyushohly Imfedroy mtallurgicheskikh pechey Woekovekoge instituta
stald (for Gliakev). 9. Zaveduyushohly kafedroy me 1 stall
thu::dﬁm: iu‘gtuh (for Xasantsev), 10, Sgve-
éuyushohly oy mtallurgii stall Kiysvskogo politekhniche .
mg&x R (Coatinued ca next card

LT b o P i i SN e b e
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wm. ‘o-‘—(ﬂm‘M) Card 2,
11, Nachal'nik Sekhniocheskoge otdela Ministerstva chernoy metal-
lurgii Vangerskoy JNarodnsy Respudliki (for Maekssh), 12, Zame-
stitel! direktera Novotul ‘skoge metallurgicheskoge savoda (for
Gurskiy). 1), Nachal'sik tekhaicheskogo otdela saveda *Dnepro-
spelestal! (for Speranskiy), 14, Institut metallurgii im, Beykowa
AN 888R (for Novik), 15, Nachal'aik staleplavil'amay ladoratortii
Ukrainskogo institula metallov (for Shneyerov), 16, Necaal'sik
laboratorii po nepreryvacy raslivie stali Ihdancvekogo f1liala
f8intral ‘noge mauchmo-issledovetel'skogo iastituta Ninisterstva
stroitel'noy prowyshlemmoati (for Mapush), 17, Jachal 'aik marte-
novaekogo tsekha savoda "Zaperoshetal’® (for Masov), 18, Zemesti-
tel! direktora Iastituta metallurgii im, Baykova AN S8SR ohlan-
korrespondent AN 8S8R (for Samarin).

(9eel—Netallurgy)
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KHODAKOVSKIY, V.V.; YAPINOY, V.A,, kand, tekhn, mauk, atarshiy

rabotnik; KOSENID, P.Ye,, kand, tekhn, nauk; KAZAKEVICH, 8.8 ;
LAPITEKIY, V.l., prof,, doktor tekhn, nmk; FILIP'TEY, O,V.;
STROGANOY, A.l,, kand, tekha, muk, dote,; DIMIDOVICH, A.V.;
BORRATEIY, I.1., kand, tekha, ngnk; MEDZEIBOZHSXIY, N.Ya,, dots,

] . doktor tekhn, mmuk; m'm. Yelog mm.
LM, nladshiy nauchnyy sotrudnilk; KCKAXEY, N,.1., dots,; KLYUGHAREY,
AP,$ PLYUSBOHENKD, Yo.kes KAFUSTIN, Yo.k,, kand, tekhn, asuk, do%s,;
KOBEZA, 1.1,, kand, tekhn, msuk, nauchnyy so$rudnik; SHIROKOV, G.1.;
OMRIXEIN, P,V,, prof,, doktor tekhn, naunk; INEHAVA, K.I.; ﬂm,
Vole.y MOROKOY, P.K.; KHLEBNIKOY, A.Ye,, prof., doktor tekhn, mamk,
starshiy mauchnyy sotrudaiic; TARASOY, §.8,; NFIXGLAYNY, A.C,

Discussions, Mul, TSNII0HM no,18/19340-66 57, (NIRA 111h)

1, Starshiy inshener Glavspetsstall Ministerstva ochernoy mstallur-
€1 83MR (for Khodakuovekiy), 2, Institud gass (for Yefimov), 7, Di-
rektor hoxrodnﬂhiubcon metallurgicheskogo instituta (for
Kosenko), #, Nachalimik labdoratorii leningradskogo instituba ogne-
uporev (for Kasakevioh), S, Zaveduyushchiy kafedroy metallurgii
stall Inepropetrovekogy metallurgicheskogo instituta (for lapdtekiy),
6, Nachal'nik laboratorii Giprostall (for Filip'yev). 7. Ghelyebin-
) politekhnicheskly institut (for Svroganov), 8, Nachal 'mik
teplotekhnicheskay laboratorii Severskogo metallurgicheskogo savoda
(for Demidovich). 9. Zamestitel® nachal ‘niks TSentral‘'ncy uwung
laboretorii Makevyevaskogo mstallurgicheskogo savoda (for Bormataxiy),
: (Continued on next card)
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KHODAXOVEK1Y, V,V.~=-(continued) Card 2,
10, Bibirskiy metallurgichaskiy institut (for Medshidoshskiy),
11, faveduyushohiy kafedroy metallurgii stalf Kiyevskoge pelitekhat.
cheskoge instituta (for Kooho), 12 Ispolnyayushohiy odyssamnoeti
glavnogo inshensrs Bsloretukogo metallurgioheskogo koadinata (for
Ryn'kov), 1). Veesoyusnyy mauchno-issledovatel’skiy institut metal-
lurgioheskoy Seplotekhniki (for Lomakin), 14, Urallskiy politekhni.
cheskly institud (for Kokarev). 15. Zamestitel’ machal 'aika Seplo-
tekhnicheskoy laboratorii Nishne-Tagil'skogo metallurgicbeskogo
kosdinata (for Klyusherov), 16, Nachal'nik teplotekhnicheskoy lado-
ratorii 28entrel 'nay savodakoy ladoratorii savoda im, Yoroshilova
(for Flyushohenim). 17, Ehéanovekiy mtallurgicheskiy 1astitud
(for Xapustia), 18, Mstitut metallurgii im., Daykova AN SSSR (for
Kobega), 19, Nachalfnik ladoratorii martenovekikh pechey Veescyus-
nogo nmuohno~issledovatel'skogo instituta metallurgichesksy teplo-
tekhnikd (for Suirokev), 20, Zaveduyushohiy kafedroy metallurgii
stall Ural'skogo politekhnicheskogo instituta (for Usrikhina),
21, Yachal'nik metallurgicteskoy ladoratorii ?Sentral ‘ncy savodskay
ladoratorii Zakavicasskogo sstallurgicheskogo savoda (for Leshava),
22, Samstitel' glavnogo insheners savoda im, Petrovekogo (for
Thigulin), 23, Sechal'sik sartenovskogo tsekha Kusnetekogo metal~
lurgicheskogo kosbinata (for Morokov), 24, Institut metallwgii im,
Buykove AN SSSR (for Ehlebdsikov). 25, Olavnyy inthener Petroveke
Sadayknl'skogo metallurgiobeskogo savoda (for Tarasov), 26, Nachal'e

nik tsekha Magnitogorsingo metallurgicheskogo koabinata (for

(Mmh process)
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IWEO, V.8, prof., doktor Sekhn, nauk; GRAMKOVSKIY, V.1,, iash,; MOLCHANOY,
—rYeD,, insh,; PLOSHCHENKO, Ye.A., insh,

Heating opea-hearth furnscws of 500 ton ocapacity vith hot coke gas,
Biul, TSNIICHM mo,1311-15 58, (MIRA 1138)
(Open hearth furnaces)
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SOV/137-58-10-20563

Translation from: Re{era'ti\myy zhurnal, Metallurgiya, 1958, Nr 10, p 31 (USSR)

« AUTHORS: _Kocho, V,§., Granovakiy, V.L. Ploshchenko, Ye.A.

TITLE: An Investigation of the Thermal Functioning of Open-hearth
Furnaces in Which Compressed Air is Delivered in the Checker
Port (Issledovaniye teplovoy raboty martenovskikh pechey,
rabotayushchikh s podachey szhatogo vozdukha v golovks)

PERIODICAL: lzv. vyuh. uchebr;. zavedeniy. Chernaya metailurgiya,
1958, Nr 1, pp 112-116

ABSTRACT: 4000-4500 m3 compressed air from blast-furnace turbo-
blowers is delivered per hour into the ends of the gas tank of
the 220-t ovens at the Voroshilovsk Metallurgical Plant. The -
employment of compressed air improves the fuel combustion
process, thus making it possible to reduce the excess-air
coefficient from 1.5-1.8 to 1.05-1.15. Heating of the gas
checkers is increased by 100-150°C. The tank-lining life is
increased from 80 to 200 heats, and dust loss is reduced. The
slag pockets require cleaning every 280-350 instead of 130-160
heats. The rate of C burn-off during the finishing period is 8

Card 1/2 to 15% greater. When compressed air is employed, the melting
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An lovestigation of the Thermal Functicming of Open-hearth Furnaces (cont.)

period is 20 minutes shorter, and the vworking period 13 minutes. The unit
consumption of fuel, in conventional units, is 13% less, Delivery of com-
pressed air makes it possible to maintain higher heat inputs and obtain
higher output rates from the furnaces. The heat intake of the bath rises by
40-60% with an air consumption of 2000 m3/hr, and even more at 4500m3/hr.,
In the second half of the furnace, heat absorption declines when air 1s sup-
plied, sometimes going to values close to zero. For a 250-500-¢ furnace,
the optimum compressed-air delivery is 3000-5000 m3/hr; the precise
amount requires determination by experiment in each individual instance.
G.G.

1. Open hearth furnaces--Operation 2. Open hearth furnacer-~Therzodynamds propartles
3. Oxygen~-Applications

Card 2/2
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130-58-2-6/21
AUTHORS: +, Doctor of Technical Sciences, Professor,
'5%&2&3":23, V.I., Molchanov, Yu.D. and P oshchenko, Ye.A.

TITIB: Open-hearth Purnace Operation on High-calorific Value Low-
Eressure-cas (Rabota martenovskikh pechey na vysokokalor-
yoom goryachem gage nizkogo davlenlya)

PERIODICAL: Metallurg, 1958, 8r 2, pp 9 - 12 (USSR).

ABSTRACT: Blast-furnace gas is normally added to coke-oven gas
for fir open-hearth furnaces to improve flame quality. The
%gw ca%gr 12 valug of blgst~turﬁace as wezir ﬁgwegn the

eoretic lame temperature and an Invdstigatiod has been

carried out by the imeni Voroshilova (imeni Voroshilovzhn1
metallurgical works together with the Kiyevskiy polite cheskiy
institut (Kiev Polytechnical Ipstitute) of furnace firing .
without the addition. The authors mention this work in which
pure coke-oven gas was used with the addition of turbine air
into the side of the gas port and describe the adoption of
practice with reduced (halved) quantities of blast-furnace gas
which followed the completion of the first part of the work. On
250 and 500-ton furnacgs, the blast~-furnace gas consumptions '
were 3 000 and 4 500 m7/hour, respectively, the coke-oven gas
consumptions remaining unchanged and the specific fuel

consumption being equivalent to the decrease in blast-furnace
Cardl/3
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130-58-2-6/21
Open-hearth Purnace Operation on High-calorific Value Low-pressure
Gas

gas consumption. By increasing the port cross-sections, an
equally high temﬁeraturo (about 1 350 “C) was obteined for
gas and air checkers, The slag pockets filled less rppidly,
a higher furnace temperature and increased heat flows were
obtained with the new practice: measurements with VHIIV-designed
prodbes on a 500-ton furnace are shown graphically. Three :
experimental heats were carried out on a 500-ton furnace without
blast-furnace gas and the averages of the main operating results
for this and ordinary operation are tabulated (Table 1): the
authors discuss these briefly and point out that there seems
to be an optimal gas pre-heat temperature. They consider the
functioning of the gas checkers with pure coke-oven gas. A
failure of the lining of the gas ports on a 500-ton furnace led
to the combustion products losing enough heat to prevent over-
heating of the gas checkers and the furnace was worked on coke-
oven gas continuously for 1 1/2 months. The operating results
show (Table 2) mean doreases of 0.7 hours and 21.8 kg/ton for
tap-to-tap time and consumption of standard fuel, respectively.
The authors recommend the coke-ovengms firing of furnaces
without blast-furnace gas, the cross-sectional areca of the gas

¢ grts being reduced to reduce the flow of combustion products
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