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In 1967 75 million toma of iron was produced in the USSR. The ooke rate per 1 ton of pig
iron amounted to 561 kgs.

The highest maximum output of blast furr .ces has been achieved in the USSR. In 1967 a
blast furnace of 2000 m° volume achisved an output of 4300-4400 n. tna/day and during a trial
melt with the use of 28 % oxygen~enriched blast a daily output of 4850 tns/day was achieved.

In 1967 126 million tons of sinter wes produced in the USSR, which fact accounted for
20 .o - content of cinter in the blast furnace charge.

Industrial production of pellets has been started in the USSR.

Blast furnece operation at an elevated top gas pressurc is used extensively in the USSR,
lore than half of all the blast furnaces operate at top gas pressure being higher than 1.0 atm
gage incluiding p:rt of the furnaces with the pressure ranging from 1.5 to 1.9 atm. ,i7e. Blast
furnuaces of 2000 and 2700 o’ volumes are designea to operate at Sop gas pressure u; t 2.9 atm,

For the first time in the world practice a blast furnace operation with blowing natural
gas into the hearth has been developed and mascered in the USSR. The consumption of natural gas
in 1967 averagzed 87.7 m’/tn of pig iron.

Oxygen is also widely uzed in che Joviet blast furnace practice. Blast furnace operation
practice in the USJR shows that with nztural ges blowing accompanied by simultaneous oxXygen o=
richment of the blast the output of blast furnaces is increased by ? /e per each per cent of ad~
ditiunal increase ol oxygen content in the blast.

In 1967 the actua) average blust temperature was 0650 end at a number of blast Pfurnaces
it reached 1150-1180°,

A considerable success has been achieved in the field of mechanization sad autometion of
blest-furnace processes.

Raising the volume of operating blast furnaces during the scheduled overhauls is a wide
practicc in the USSR.




1. _Charecterigtics of Soviet blast furnsces
3tandard blast turnaces in the USSR have the following meim—dinensionss

0 m
Dimension Volume of blast furnaces l-

Useful height, m 26.0 27.3 28.5 29.4 31.20

Diaweter, m: !
hearth 7.2 8.2 9.1 9.75 11.0
bosh 8.2 9.3 10.2 10.9 12,3
furnace top 5.8 6.5 6.9 7.3 8,1

The increase of the blast furnace volume is accompanied by the extension of transverae
dimensions, the height increase being insignificant. [he improvement of the outline is charac-
terized by a lower ratio of the furnace height to the bosh diameter.

Blast turnaces are designed to operate at a completely prepared burden, with the blow -
ing-in of natural gas, to use a blast with conatant humidity, heated up to 1200° and oxygen-~
-2ariched up to 30 %. Top gas pressure amounts to 1.5-2.5 atm. gage. The hot-blast stoves are
deosigned to heat the blast up to 1200° with the temperature of products of combustion under
the furnace top being 15500.

Blast furnaces are provided with a blast by turbo-compressors with a steam drive.

1l. Characteristics of main designs and equipment of lately commissioned blagt
furnaces

1. Blast furnace

The all-welded shell of a blast furnace is made of low-alloy plate steel. [he top struo-
tures consisting of the headframe, mounting beam and plattorms are supported through a mantle
by the stack columpns, which are the continuation of the hearth colur.s.

The lining of the bottom is a combination, of which the centre is made of large alumina
-silicate bricks 550 x 200 x 150 mm with carbon blocks about the periphery. The lower bottom
sectlon is laid of grapnicized or carbon blocks up to a height of 1600 mm. The walls of the
hearth up to the level of the cinder notches are lined with carbon blocks and above the cin -
der notches - with fireclay bricks.

The bosh, body and the stack are lined with alumins-silicate refractory bricks.
The furnace top is protected with protecting steel plates of"set of shelves" type.

The top part of the furnace is protected with cast-iron non~ccoled plates and cast -~ in
bricks.

The rurnace refractory lining is cooled by vertical cooling plates. For the bottom and
the hearth, smooth cooling plates are used, in the tuyere zone and bosh,ribbed ones with cast
-in oricks, in the stack,plates with projections are used.

The furnace cooling is either water or evaporative. From below the bottom is cooled by
air.

Blast furnaces of 2000 m’ volume and bigger have two iron and two cinder notches.

Tue iron notch is opened with the help of pneumo-electrical machine, which is also used

tor cleaning und ramuing the casing. The closing of the iron notch is done with the help of
electrical gun.
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Por closing, opening and spearing the cinder notch the cinder stopper is used. The char -
ging complex of a furnace consists of the bell-and-hopper, charge distributor and bell zockers.
On the furnace top = wmounting trolley is placed, which i used for the erection of tae bell=
and-hopper and charge distributor during repairs.

2. The casting yard and bottom houge
Blast furnaces of a large volume are designed to have two casting yards.

Melting products are removed: iron - into iron ladle cars with a carrying capacity up to
140 tns, slag ~ into slag cars with a capacity up to 16.5 mj.

kiolten iron and slag sre run into the lad’es with the help of turning runners. To haul
trains of irom ladle cars and slag cars during running molten iron and slag, pushers are used.

Casting yards are equipped with megnet cranes with grab. To improve working conditions,

showers at working places are provided in tae casting yard und bottom house as well as exbaust
ventilation.

2. Hot-blast stoveg

The hot~blast stove shell 1s welded and made of low-alloy plate steel.

The walls of the hot-blast stov:, the dome and checker in the high-temperature zone, the
internal lining of the fire chamber over the whole height and the external lining in the high-
~temperature zone are msde of high-alumina bricks. For medium-temperature and low-temperature
zones fireclay bricks are used. The gup between the chell and the walls ie filled with heat-
-insulating bricks and tilling. The checker is single~stage with cells 45 x 45 mede of bricis
40 mm thick.

The working platform of the hot-blast stoves is situated at the same level se the furnace
working platform.

The hot-blast stoves can operate in sequential and couple-parallel regime.

4, Dust catecuer

Primary gas cleaning is done in the aust catcher. The steel shell of the dust catcher, the
diameter of i%s cylindrical part beingz 11 @m, is lined inside with refractory brick. Relsaue
and moletening of dust is done by two screw conveyors.

2. Charging of the blast furnace

Blaet furnaces are skip charged. Lifting of skips snd manoeuvring the bells are Jdone with
the help of winches.

Raw materials are carried tc the skips by apron conveyors through weighing hoppers,

Coke is charged intu skips directly from the bunker througk weighing hoppers. The skip pit
and under-bunker houce have facilities for protection of equipumeut and aspiration of dust-tor-
mation places, as well as for cleaning of the rrleaged air.

Skip charging with materisls is Jdone automatically according to a preset program.

The system of conveyor supply of materials to the skips together with the main hoist-
ing system makes blest furnace charging fully automatic.

6. Automatic checkinz and control

Contro. is effected of the following parausters: heating ol hot-blest stovee, the tempera-
ture of the hot blast, top gas pressure, moisture content of ths blast, feeding of natural .gas
into the furnace.




The blast furnace is equipped with a cystem of centralized checkimg and control of the
blast furnace process, including the use of cowruters.

Conclusicns

7. The main technical iirzctions of developuent of the blauui=-furmace practice in the USR

are the tollowing: construction of big mechanized blast furnaces, improvement of burden prepa- %
ration, utilization of the latest achievements in advancenmeat of the technology of blast-furna- .;‘%}‘7
ce process, reconsbruction of blast furnaces with the purpose of increasing their volume and

advancing their technical level. ‘“y .

2. The designs of modern blast furnaces are improved on %he basis of long operational ex-
perience and ensure long life of blast furnaces.

5. The instailed equipment ensures intensive operation of blast furasces and their su-
xillary facllities with the high temperature of the blast and increased top gas pressure.

4. A wide introduction of mechanization and automation of production and technological

processes alongside with sanitary enginesring srrangements, mekes for improvement of the
working conditions.










In the USSR production of iron slcadlily crows up due
zodemisation of the existing fummucos wit: thelr votwae ‘niarga.ens, laprovessnt of burdes
preparation, developmen! 5f blaat furnace PYOCESEH, conrtractions and equipment,

The production of iron in the USBR was appruxisately 75 milifon tons, 19¢7. Ceoke rate
P2 one ton cf open-heartn iron was .61 kg,

Two blast fursaces having usefn! voliume of 1513 cu. m, SacL, seven bhlast furnaces haw-

ing veeful voluae of 1713 cuy Wy vach, twelve blast tumoces heving useful volume of 2000

€1y ®my vach and one blust fumace having useful voiume of 2/00 :u., M, were srected after
1958,

to erection of new blags fwrnases,

In tha Ussn, averags ncetul voivme of o blast furpace aaounted to 1090 ey, m, and
naximum useful volume of tha furnsoe emounted to 2700 OB, L3 AL Jammary 1, 1900,

One blast furnace of 2000 cu. @, useful volune produced in 1967 spproxisately 1.6 mil-
lion tons of iron,

Congldered us oy ficient are enlurgement of ugetul volune
provement of thejr rerforaances througn reconat:ructions &uring overhauls.

In the USSR 12¢ milllon tone of mintar Were produced in 1967 wilen ensured g 90-per ecant
sontent of ginter in the tlast fumace burden. Pallets are vroduced ag well, A number of
new pellstixing planis are Yeing built,

More than belf of al) oxisting blast furnaces operate ag
1.0 atu. gauge, while many others at g bressure ranging from 1.5 Up to 1.9 atm gauge.,
The bloast furnaces havirg a useful voluae A 2000 and 2900 Cuy m, are designed to operate at

& top gas gressure of up tu 2.5 ata, gauge.

The USSR wae the Tirst in the world t
e injected into tha heartn. In 1947,
ver wn 01 irun,

of blast furnaces and ip-

& top gas pressure exceeding

¢ adlopt the blagt furrace aperation with natural
sverage consumption of amtural gas was 87.7 W cu.m.

Oxygen is aidely uscd. Witn ths natursl gas injecting the ®utput of the blast far-
racen incrvasns by 2 pet per each percent of lncressing tne Ooxygen content in the bdlass,
In the USSR tince 1959 the Stoves 1or heaving the blast up to g temperaturs of 1200%
Are belng constmgted. The casecity of the Seves and blast saine e increased Lo rige
3 touperature of the blast up to 1000 - 1200% av the €Aieling blast Lurnsces having use-
f4l volume sbove %00 cu. o,
In 1967 #ic astual 8verage temperatire of the blagt was 60¢C
blast fumaces 1t waa 1150 - 1180°%;,

Delivering and charging o; ray natorials at the wost of

1

» While at @ mumber of

the blast furnaces are BoChe~




nised, Now and reconstructed blast “urmeces are completely mechanized,

In 1967 the blast furnace haviag useful volume of 2000 cu. m. was pus late opecctiom
whereat projected is the higheat mechanisation of operaticus involving disposal of solten pro-
ducts by means of conatructing two camting yards and souniing creren with big spans.

Automated in the blasi furnmce ehwps ares contrcl of a gk'n holst sad burdsn charging in-
to the blast furnace, welghing and ciarging coka (and or nowas v ntef, #1ater) into the akips,
control of blast temperatire nrd some other opersticns.

The Scilentific veaearct anc Dev.gning lastioutss cargcy cut inveLLigaticne o cawslop a
systen of automati: contro: of Liest Jurnace opecation.

1. Charsctevisvios of blap: Furnaccy A che RSk

In the USSR the standard plast furnaces are chacecterited b- tihe follow!ng basic dimen=
sions.

Lable 14
Volume, ou. ‘.,
Dimensions
1033 1386 179 2000 2700

Hedgnt, w
Useful one /from irom -
notch axim up to the
bottaa of lowered largs
bell/ 2‘.0 27.5 “-, 290‘ 31.20
Dismeter, n
hearth 701 ‘03 901 9'?’ 11.0
tosh 82 93 1.2 10.9 12,3
furmace top 5.8 6.5 6.9 7.3 8.1
Rasdo
Useful height to
bosh dismetsr 3.17 2,94 2,79 2.7 2,54
Rurnsce top .
dismeter to bosh
Alaneter 0.'707 0.698 0.675 1,670 0.6%7

The 1ooreass or the tlast zurnece volume is scocrpanied with eniargemeas ol cress-se0tion
dimensions end a misersbie .ncrease of height, ttersat biast furnece height-to-bosh diamever
fetlo goes down.

8low increass of top diswetar as conpared with increase uf hoarth apa bosh dianeters de~
pends on top gam pressure rise walch brings dowa volume, waloc 1ty and back-pressurs st $he fur-
nace top. In the lowsv gectious of the blast furnace the volume and veloclty go down in legser
relative rates. Therefore, sith the gas dyneaic churacterigticso presarved gas
vides for decreasiug the upper pert of the blast furnace,

2. Rated Opecating Copditions

The new blaut furusces ur. deslgned to operate on ~orpletely prepared raw materials with
blowing-in of natucsl &e8 heated up to 1200°C end enriched hy oxygen up to 30 per cent and as
8 top gas presswe equalling 2.% atm, guuge.

3+ Blaat Fumnege Stoves

The blast furnace stoves ape deslgned to Leat the tiast up to 1200%,

pressure rise pro-




Chaxmeiaciatice of Rlast Puznace Stoves

Tedle 2
1 ¥ Blast furusce volume, cu. K.
Charscteristics 1 Eﬁ:“‘::..nt : 2
t ] 1033 1386 1M9 2000 2700
Diameter LTS acs 8.5 9.0 9:0 905
Reight L 18 3846 46,7 38.0 4.6 50,
Dimensions of
chackers -m. 4%x45 43xA5 A5mu5 A%xh 5 Lx85
Heating surfeco of
one stove $G. M. 21500 29000 27000 3150C 42500
Number of apparatus pen 3 3 4 4 4
Total heating surface per I cu.m. of the blast furiace volume is 63 2q.m.
M. Charglipg Equippent
The blast furnacer are provigad with cthe following charging eguipment.
Table 3
— .
t Volume of furnace, ou, ®.
Desoription s Unit of !
s measursment , 4,4, 1385 1719 2000 2700
8«ip, volume Cu. @ 8.1 10.0 10.G 1345 20,0
8kip winch, lifting
capacity tons 15.0 22,5 22.5 22.5 39,0
Bell-and-hopper
volune cu, m. 33.9 45,0 45,0 45,0 70.0
5-Adr Blowing Facllities

The blast furnaces sre provided with the blast Irom blast turboblowsr with steampowers '
drive having the following characteristics:

Table 4
t Voluwe of furnsce, cu.m.
Characteriatics 3 : -

H 1033 1314 1719 2000 2700
Rated capsoity, cu.m./min 2500 2800 3900 4130 4130-5000
Pressure, abs.
st 4.5 4.5 5.0 .3 5‘0"'513

I1. Deais BRa J pt_of Blest ¥ o8 Cous g_Recent Years

Ry
1. Blaat Pumace (Flg. 1)
The ell-welded shell of the blast furnace is made of low-alloy ateal.
Furnace top steel structures comprising a hopper, vutrigger and platforme rest through
an annular girder agalnat the shaft columne which are contlnuation of hearth columns. Arrang.

arousd the bdlast furnaces are circular snd redial platforms interconnected by mesns of stelr—
cases.

The bottom of the dlast furnaces (¥ig.3) is lined with ¢ combination of carbon and alu-
3

f
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soeilicate materials,

e centre of the lower seetien o She botton is laid of a single couree of squase ear~
bon or grephitised blocks, of & 400 x 400 sm up % 1600 mm height, Kissed onte e st snd fowr
courses of Srapesoidal blocks, 400 mm thick dy circumference.

e centire of the bottos 1s laid of five courses of bigesise bdricks, 550%200x150 mm con-
taining at least 62 per cent of wlumina.

The circumferential portion of the bottom arrunged above the lower section 1s constructed
of key carbon blooks of different length forming the bond bstween the carbon and high~alumina
brickwork.

To compensate for heat expansinn left between the brickwork of the bostom and the cooling
plates i¢ 100-150~em ring spece, while betwean the circumfarential carbon snd central high-
aluming brickwork, 4C-ma ring spacs.

The spaces are filled in with carbon paste.

The new conatructicn of the bottom in combination with the intensive cooling mede it poe-
sible to reduce the bottom height to 4350 mm.

Ths hearth walls up %o the cinder notches are lined with carbon blocks of trapesoidal
shape, vhile those arrsnged above the cinder notches, with fireclay bricks. Ths brickwork
of the hsarth in the zone of iron and cindsr potches 1s laid of firaciay bricks placed close
to the stoves.

At the leve)l of the iron notch line the thickneas of the hearth walls is 1030 mm,

iining of s 345-sm bosh is asde of fireclay bricks. The design of the staok lining is deve~
loped through improvement of siumino-silicate brick quality with decrease of bdrickwork thick-
ness,

The bosh and the stack of the asw blast furnaces are lined with large-sise high-density
alusimo-silieare firedrick. The thickness of the lining of the cooled portion of the bhrickwork
1s from 575 up to 805 mm in the bosh, from 575 up to 790 mm in the steck and 345 mm st the
1uEs ot the plate coolers, In theumcooled portion of the aheft the thickress of the liming &8
920 e

The height of the cooled portion constitutes two~thirds of its total height,

A150-250 mm space between the brickwork and the coolers anda’0 ma horizontal space between
the briockwork and the lower surfecs of the lug are filled in with fireclay paste.

The space between the brickwork and the shell in the uncooled portion of the shaft is
211led in with cinder-snd-asbestos filling. Bvery 1.5 m the brickwork is constructed close
%o the ahel), '

%0 protect the lining sgrinet the snocks AQuring fall of charge from the large bell instal~
led on the furmace top ars steel cast plates "set of shelves™ which are secured to the shell
bY mesns of suspensions thus making provisionm for vertical displecement of plates during the
geowhh of the briokwork,

The plates are lined with fireclay brick. The blest furnsce dome 1a protected by means of
iroa noo-~co0oled plates with filled dbricks.

The refrectery lining of the modern blast furnaces is cooled with the sid of iren cooling
plates with filled ooils made of pipos, 45 ms in dis. wherethrough circulated is water. The
scolers are installed between the brickwork and the shell snd are bolted to the latter. Use
is made of intermal coclers plsced inte the lining, The cooling plates of the bottom snd the
Rearth are of 160 mm thick.

Plased in the bosh and the iuyere sone are finned cooling plates with filled bricks. Ths
said cooling staves Aisplay bettsr resistance against abrasive effect of the charge.

A 20 - &C am apace between the shell and the staves {s filled in with fireclay - cement
sorter, Yhe space between the staves is filled in with iron cement.
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Te ool down the bush and she lower part of the stack use is made of iron vertical cool-
ing plates provided with lugs. The plates safeguard the shell against excess overheasting and
deformation, while the lugs support the liming,

The lugs of the staves are one brick short o1 the working surface of the brickwork, Used
way be 3 combined cooling oystem of the staci composed of vertical cooling plates and horiron~
tal stavea.

The blast~furnace staves are connech d i scquence into the groups axcaept £t the atsves
arranged in the zong of iron and cind~r notches waich are cualed independently. Water con-
sunption per a group of ataves depeuds on the temperaturs drop of the waler delivercd and s~
sued which should not exceed 10°. The preceure of - ocling water shouw.d be ahove the gas preseure
tn the tlest fiunace. Water cunsumption ia from 1.7 up t9 1.4 cu.m. per one cu.m. F saful
voluse of the blast furpace for ome honr,

¥or soms time past introduced is an evaporative cooling 8ystem of the blast furnaces.
All blast~furnace astaves are converitod for operstion with aveyorsetive cooling except for
tuyere and cinder stocks sand iLbe coojera in the zone of {rom -otches.

e bottonm i¢ rnolsd from belcw by alY pasced through the cooling plates.

180-mm air-cooled iron cooling plates with fillew ateel pipon, 114 mm in dia. are placed
onto the comcrete surface of the btiast furnace "oundatioan. The NpACY® betweer. the plates is
filled in with iron cement,

To protect the carbon blocks sgainot oxidation, ir ease of loskage of the eir delivered
over tha pipes the sii-ccoied plates are provided with o m-tal bottom cover, 10 mm thick
welded to the hlest furmmce ohell, Tha space Letween the botiom covor sud the plates is fil-
led in with oardon-co:crete nixture.

48 & result of developrment of ¢he lining and the conling eystem of the hearth and the
bottom in combination with sirtiphtnress of the shell,service 1ifo of the Llast furmaces has
resshed 12 years, soTE Canes are kaown when Lhe service 1ife of the blast furnace has
reached 16 years.

The blast furnaces having volums of 2000 cu.m. #nd above are equipped with two notches
for tapping iron and with two notches for removing cinder. The blast furnaces of lower volume
are provided with ome irom notch.

%o open the irom notch use 1x made of a pueumo-eiocirically-opereted machine which is
intended as well for cleaning und ramming the cese. The mechine cumprises a swived device
and a drill feeding and driving mechaniem.

Plugging the iron notetr is =ffected through wn electric gun. The electi.c gun cunsiste
of a oylinder having useful volume of 0.5 cu.m. with a piston, a clamping device and a
turning mechsnisa.

To close the cinder notch after removal of cinder, to opun Lhe cinder aotch before
cinder removel and tacilitat: cisder ramoval provision is made for a cinder-notoh stopper.
The stopper is rope controuiled, The cinder stock conaists of tuyere, a tuyere cooler, a tub
and a barrel inserted one Into the other and taper gecured in positicn,

The charging device of the blastefurnace comprisess bell -and~-hoppexr,a charge dietridutor
snd rocker ams uf the belis.

Instealled oo the blast fummace tip 18 an assembly srolley designed fon mounting the bell-~
-and~hcpper and the charge dimtributor during oveyr. auls,

2, Cesgting Yard snd Bottom House

High volume blant furnaces are provided with two casting housas (Fig, 2).

Two through railways tracks are leii cut in tue casting yard to movs hos-metal ladles, while
from the ‘opposite side leid cut are two through roilways tracke to move alag csxs. There exists a
spicial railway TGk to supply service gouvds.
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Molten products ere removed: iron lnto nhot-metal ladles having 1lifting capacity of up
to 140 toas, cinder - into slag ladlec haviag capacity of up to 16,5 cu.m.

Po fecilitate working conditions provisione arc wads for showering of workplaces at the
‘sasbing yard and the bottom house.

Before dischsrge into the almosphers the oxhausted alr is cleaned,

Iron and :iag ars run into lalies by means of swiag chutes.

The swing chube consizts of a lined through rest.ag with ite one end sgninst the stations-
ry axle, wotie with the other - agsinst tue rolter track, The roller track is intended to
provide displacement of the ohute durdng its swing.

The chute swi., is carried sut by an vlectuic=operated drive.

o move hot-umetal and -sisg ludle trains during ruaning iron and slag use is wmade of a
trolley~type pushers ;avirg puliing force equalling 15 tons.

"Pue casting yards are aquipped with cranes naving 1ifting capacity %0/5 tons with s
sleciromagnet anl a grabe

3. Blssi-Furnace Btoves

New blant firnsscs are equijped with four stoves having heating curface of 63 sq.m. per
cu.m, Of the hiast tuima.e usefui voiume designed Lor heatiux the blast up to e temperature
ot 1200%.

All-welded anells of the vlast-lurnace stoves fre panufactured of low--alloy sheet steel,

When urickwork of the vlest-furnate sloves s performed three btempsrature szoues should
be teken into considaration, they are us follows: a high temperature zone for opsrating tem-
peratures ranging from 1100 up to 155000. s wedium teaperature zone for operating tempers-
ture ranging {rom 900 up to 1100°C and a low-temperatur: sone for operating tempersiures
renging from 150 up to 300”C. The ranges of the tempersture zones sre detereined by calcula=
tion.

The walls of the stove, its dome and cheoker ip the high temparature zine, internal lay-
er of the combustion chsmber throughout the entire -7t and externsl layer in the high tem-
perature zone are laid out of righ alwaina brick conteining €2 prt of Ala 05.

The wall thickness is 450 oa.

Specs betwesn SGhe wall brickwork and the shell is filled in with heat—insulating aateri-
als: fireclay light brick of 113 am thickness placed close %te high - alumina brick sud one
courss of tripolins brick of 65 mm thickuess tlaced close to the shell in the higb-teapers~
ture sope., Space betweer the rireclay light brick and tbe tripoline brick is filled in with
tripolins cruab.

1n the medium and low teupersvure zoues heat inauistioc of two courses of tripoline
brick heving totel thicknega of 188 oa is placed close to the shell. Space between the
heat insulation and the brickwork ie filled in with tripcline crusb.

Brickwork of the dome is lsid out of one course of high-slumina brick 450 mm thick,
placed above is one course I firec 1ay light brick 113 ma thick,and one course of tripoline
brick 123 sa thick.

Phe space between the Lrickwurk of the udme and the spherical shell ise laid down to
compensete for the growtin ot the brickwork >i vhe stlove,

The checke:wurk i toe sbtove egte cn Loe under—checkerwork atructure comprising co-
lumns and plates provided with openings corresponding to the shape and dirzensions of the
checkerwork.,

The courses of “he :hecikerwork ar. lajd dvy with ULinding of brick in each course.

A 10-15 am space is laid down bLetween tlae checkerwork and the walls.

The hot blast main i }ined with four layers. Two external layers are made of fireclay

prick, while the internal layers, of high-alukiaa brick. Placed between the brickwork and
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~ $he shell of the hot blast main is a course of asbestos oardboard, 40 mm thick.

The stovas are eguipped with gas buruers, type®pipe~in-pipe”,

Alr is delivered through the intemmal pipe by means of a fan. Gas is supplied through the
extsrnual pipe, hiv Consumption is controlled by means ol an electric-driven throttle valve
which consisie oy a cust lrou case fitted omto the shaft, casat iron crank, a gear reduction
unit and aa elentric msoior.

Devaluped and put into pructics is o certralized systex cf blash air delivery st which
the alr ia puspe! 1ato : aanifcld by means of two fans one oi which is a spare one, The air
1s distribated from %he wenifold irto tle “urners by means of pipelines provided with
throttle valves wiich wre Llatended for controlling the air delivery.

To sriarate the gae burner from the stove us the latter op:rarves lor the biast,provision
is made ior a rhwtof” sllde valve furnishcd with a forced opening and shutting system aotuat-
ed with the ald of u hraraulic drive.

The valve case 8 made of »n ateel casting, while the slide vaive cese, of copper. When
closed the slide valve s inustalled Yotween two cams copper rings.

The cooling sysbew of toe alide valve and the rings 13 of an ¢vaporetive type., The
valve case is couled by weins of indussrial water.

The hot blapt valve ’rnving :lzllar Gupign with the shutoff valve serves for separeting
the hot-blest meir from “he stoves during ite heating.

The cold blust vslve of a horizontal slide valve Sype providad with an electiric drive
servas for sepurating the stove ‘rom the cold bilast main during neating period.

Alr rellef from the steva ug ‘L 18 converted from the blast to heating conditions is
offected by moaus of sn sngle~-type bypass valve. The valve ig provided with an electrie
darive bullt therein comprising an electric motor and worm reducing gear.

The smoke disk vaive .o rctuated by the electric drive installed on a special platfors
above the valve, The electric crive ig coupled with the valve rocker arm by means of a
steel rope. The valve disk it fitted onto ths common shaft whereon mounted are the rocker
arm and the beiancing cvunterseight.

The shutoff slide valve is designed for separating the mixing main from the hot blast
aain, The valve ia furnished with a built-in drive comprising sn electric motor amd a o
reducing gear.

Thrcvvie vslves are :netailed to control the blaat tempersture: one on the aixing
main and one  n esch bLlast main to the stovee. '

The air relief valve deslgncd for delivering the air into the chimney is installed
on the cold biae: nain betwoen the bloser and the assenbly of stovss. The valve is provided
with an electric driv: having « worm reducing gesr, The 7alve ia equipped as well with [
eaergency hand-operuted drive actuated from the handle through the cylinder reducing gear,

The working platform of the stoven im located on the same level with ths working
platform the biant furnece. The houer is equipped with i0~ton 1ifting capacity orare.

The bLlast furmace sioven ste designed to operate one sfter another and patr-parallel
cycle,

1o heat the ctsves use i pade of the blast furdsce gas as well as a mixture of the
blast furnace sud the Lish-ceicrific valus gasoe.

The blast lurnace 6.0vec are nutomatically converted from the heating to the blast
operating conditicas aud vime veraa.

4. Dupt Catchar

The gas $s ,vimarily cloaned ir the Jdry dust catcher. The steel welded housing of the
dust catcker ulic ring portion of which bms 11 m in dia 1s lined from inside with

firebricks,
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Discharging and wetting dust are perforsed by mcans of two screw comvweyers. A shutoff wul-
, ¥e 15 instelled over the duat ca“cher to disconmest the blast furnase from the bDlast mains
i during pauses.
S. Bisst-Purnace Charging
The blast furneces are squipped #ith skip hoiste and two bell-and-hoppers with rotary
it charge Aistributora. The akip cers are boisted along the inclined bridge with the ald of the
; skip winch, the beil-end-hoppers ire manipulaied Dy means of a bell-and-hopper winch. The
winches are installad in the skip hoist huliding. Charging is effected automatically, by the
oycles of foeds consisting of soke and sinter ekip cars.

The blast furnaces baving volume over than 1719 ~u.a. are equip;ed with a conveyer-iype
aystem of feeding burder into the akips. The bin trestle provides for 6-12 hour storage of
charge materiels, Ilnatalled over the akip pit on rither side of the inclined bridge axis are
coke and additives bins.

The coke iu batched from each bin oy weans of two electric-—ovperated feeding screens into
& respective weighing hoppar.

As the coke weight reachss its preeet value the screens are automaticelly disconnected
.and feeding of coke from the bin into the weighing hupper atops.

The skip is charged with coke i{n coumpliance with the operation prograr of the skip hoist
a8 the ckip car approsches tbe sxtrcme lower positiom.

The gate of the coke weighing hopper is opened antomaticelly. Feeding of a new portion of
ooke into the weighing hopper tegins provided no coke .s present thereln after the gate has
been clcaed and the screens have bean automatically connected. With ihe next porticn of coke
féd into the weighing hopper the vibration screens get disconnected. SBinter and additives are
delivered with the sid of two self-contained groups o¢f mechanisma arranged on eitber sids of
the skip pit. Bach group of mechanisms comprises: vibrating fecding sciwone for additivee
and sinter,additives weighing hoppers and a sinter weighing bopper.

Sinter and additives are Aelivered from the weighing hopper into the skips automatically
sccording to the preset program. Coming the ekip in%o the extreme lower position is
considered as ac impulse for opening the gate. With the sinter unloaded,the gate of the
weighing hopper gets closed and an impulse for sngaging a plate-type conveyer ie transmitted.

The sinter fines screened out by the electric~operated screens are directed into the
bins by means of belt ~onveyers. Frrm the bing located in special pits the fines ere delivered
into the overhead bine by means of skip holsts placed over the railway and are loaded into the
CAars.

Coke breeze¢ screened out through the grate of the ecresns falls down into the underneath

bins wherefrom 1t isdirected by the skips into the overhead hoppers for loading into the ratl-
WKy C8rs.

In the skip pit and the under-bine room provisions arc zade for sheltering the equipment
and for aspiration of the dust forsation placee and cleaning of discharged air,

The blsst—fumace charglng mechapisms are automat cally controlled. The burden r.verisls
are delivered into the akips and the blest furnace is cherged in accordauce with the preset
program.

The programmer provides for eelecting some difrferent charging progrsms with portions of
sinter, coke and additives aitarmated in the preset sequency.

The program-information devices of the charging system are located in the control board
of the blast furnuwoe &nd in the room of the charging control stetions located in the skip

‘ hoist house.

; 6. Automatlo Control

The squipment intended for autometic comtrol and signalizstion is located in the blast~
"




furmase cortrol board house.

The blast-furnace coatrol station accommodstes comtrol panels with instruments iatended
for recording the operation cycle and conditions of the blast furmace, for the cperation of the
stoves and charging system.

Controlled are:s neating of the stoves, hot blast tempersture, top gas pressure, blast
humidity, natural gas Injection into the blast furm de.

Lns |

1. The basic trends of turther technical developmeant of blast-furnace process in the USSR

are as followst erecting new mecianized plest furnaces, improving turden prepsration, applying

new aohisvemsuts .or improvement of the blast~furnace operation procese, reconstruction
of blast furnaces with enlargemsnt ol their volue and further development of the technical
level,

2. The conatructions of the modern hlaat fimoces are modified on the basis of the expe~
rience obtainc¢! during ran; ¥®s5I7 31 maintensnce and provide for long-term service lifte
of the blast furnaces,

3¢ The equipment in-%e..' | pruvides for intense opsrstion of bDlast furnaces and their
suxiliariea at higter heating of the blaat and st raigsed top gas pressure.

4., Wide implantation of mechanization and automation of manufacturing and technological
processes along with sanitary engineering meesures facilitates further improvement of working
conditions,









