MWUHUCTEPCTBO OBLULEFO M MPO®ECCUOHA/IBHOTO OBPA30OBAHUSA
POCCUIMNCKOW ®EAEPALVN

CAMAPCKUWM FTOCYLAPCTBEHHbBA ASPOKOCMUYECKNN
YHWBEPCUTET umenn akagemnka C. M. KOPONEBA

METANNNYPINA

YueGHble 3afaHus
Mo aHrTUACKOMY S3bIKY

CAMAPA 1997



Coctasutens 0 .l.MapuHuHa
ENK W 143.2-923

MeTannyprus: Yue6H. 3agaHus no awrn. a3./ Camap.roc.
aspokocM.yH-T; CocT. O.K.MapunuHa.Camapa.1997.28c.

CocTaBfieHt B COOTBETCTBMM C TpebGOBaHMAMW NPOrpaxsbsl Mo aHrnnic:
My S3blKY 47151 HES3bIKOBLIX CMELManbHOCTER BY30B M codepxaTt yipaw
HNS ANS 3aKpenneHus Kaxpolh rpammatnyecko3dTel.

MpedHa3HayeHs Ana cTyfeHToB |l Kypca [HEBHOro OTAeseHus
4 pakynoTeTa. Pa3paboTaHb Ha Kagefpe MHOCTPAHHLIX A3bLIKOB. .

MeuaTanTCA NO PeWeHnn pelakuMOHHO-U3[4aTeNbCKOro COBETa
CamapcKoro rocygapCTBEHHOr0 a3poKOCMUYECKOro YHMBEPCUTETA
umeHnn akagemuka C.M.Koponesa

PeueH3eHT H.5.KovyaHoBa



LBSSOU 1

I. 3anomHuTEe cnepgywwme cnosa.

1. Furnace - neyb
blast furnace - [OMeHHas Meyb, folla

2. to reduce --BOCCTaHaB/uBaTb
reduction - BOCCTaHOBNEHWe

3. to bring about - CO3faBaTb, Bbi3bBATb

4. to throw out of line - BbBOAUTbL W3 COOCHOCTU

5. desuiphurisation - 06eccepuBaHue, BblefIeHNE Cepbl

6. furnace top - KOJIOWHWK
top gas - KOJOWHWKOBLIA ra3

7. flue dust - Mbib, YHOCWUMAs B [bIMOXOL MpW NiaBKe PYyA

8. stove - neyb, BO3JyxoHarpesaTenb [is, AOMHbI

9. tuyere [fn/cjy] “ oW-&

10. impurity - npumech

11. crucible - TWrenb, MeTaNNOAPWEMHUK AOMEHHOA Meumn

12 pig-iron - JOMEHHbIA YyryH, YYryH B 4ywkax

13* hoisting - MOAbLEM

14- to line- 06nuuOBbIBaTL, QyTepoBaTb

15. hearth [H3/.63 * ropH, nog (neun)

16. bosh - 3anneunkn (y LOMHb), pacnap

17* stack - WaxTa Mnevu

18. slag - Wnak, OKaMHa

19- to charge - 3arpyxatb

IX. [laiiTe 3Ha4YeHust Cneaywnumx MHTEPHAUMOHA/bHLIZ: CJOB:
reaction, temperature, container, material, prentically,
form, metal, method, construction, designed, proportion, "mo-
noxide , ton, apparatus, modem, vertically, distance.

ill. MepeseguTe cnepylowme npefacseHus .

1. Theadvantages of the blast furnace lie in thereduction
(recovery) of all the iron from the ore.

2. Theconstruction of the blast furnace is changed greatly
due to the changing industrial conditions.

3. Heated air from stoves is blown in near the bottom through
openings called tuyeres.

4. The process is continuous except for periodical removal
of the impurities in the form of slag and of the metal
through large openings in the crucible of the furnace.



5. The modern blast furnace is divided vertically for con-
venience into three main parts.

6. No generalisation can be given, as to sine and depth; they
will vary with the conditions of soil“(sand, clay or rock)
on which the furnace is built.

XV. I'IepeBe,qMTe cnefywumne cnosa W BbipaXeHUA.

At the same time; except for; in the present-day practice;
besides» cross section; for conveniencej in view of; of great
importance; 1in proper proportions.

v. [lepeBefuTe NpPOM3BOLHbLIE CfOBA.

to reduce - reduction; to contain - container;

to recover - recovery; to delive - delivery;

cheap - cheapness; high - height; deep - depth;

strong - strength; to continue ~ continuous;

to remove - removal; to produce - production;

to introduce - introduction; to found - foundation - founder.

vi. BbibepuTe M3 KOMNOHKM "B” aHTOHMUMb K [aKHLW CroBa::.

A B
1. high 1» old
2. charge 2. lov;
3. modern 3. weak
4. strong 4. discharge
5. cheap - 5. bottom
6. top b. expensive

vil. MpounTaiiTe n nepeBeanTe TeKCT.
The Blast Furnace
Part, 1
slhe reduction of the iron ores is brought about by a
reactionl with carbon from the fuel used to smelt them, at
the high temperature made to prevail #i the container of rhe
material. - the furnace. The advantages of the blast fums.ce
lie in the recovery of practically 811 the iron from the ore,
the delivery of both iron and slag in the liquid form and the
desulphurization of the metal, end .in the cheapness of the

method.



Construction of the Blast Furnace

General. - The changing industrial conditions have
brought about radical changes in the construction of the mo-
dern blast furnace. A blast furnace is now designed o that a
mixture of ore, fuel, and flux in proper proportions can be
charged through a specially constructed opening in the top of
a cylindrical furnace and top-gas and flue dust with-
drawn for- recovery, treatment and use. At the same time heated
air from the stoves which obtain their heat from the combustion
of this top gas, is blown in near the bottom through opening
called tuyeres, forming carbon monoxide, which passes up
through the openings in the charge to reduce the iron ore. The
process isj.continuous one except for periodic removal of the
impurities, in the form of slag, and of the metal, through
large openings in the crucible of the furnace.

In present-day practice the production of a ton of pig-
-irpn involves the use of about 2 tons of iron ore, 1 ton of
fuel, 4 tons of air, end 0,35 ton of flux and produces, besides

1 ton of pig-iron, 6 tons of gas, 0,6 ton of slag, and 75
to 375 pounds of flue dust.

While the central equipment in a blast-furnace plant is
the furnace with its auxiliary apparatus for hoisting the ma-
terials to the top and handling the slag and molten metal, a
considerable investment, and much space must be provided for
auxiliary apparatus.

The modem 1000-ton blast furnace is circular in cross
section, 90-100 feet high and lined with fire brick, held in
a close-fitting steel shell which is divided vertically for
convenience into three main parts. The bottom, cylindrical in
farm and some 10 to 12 feet deep, is termed the hearth or the
crucible; the second section, in the form of an inverted frus-
trum of a cone, 9 " 12 feet iIn height, is called the bosh;
and resting on the bosh, and extending up for a distance of
about 7 feet, is the stack. Finally, the whole is capped by
a furnace top, providing means for the introduction of the
charge and withdrawal of the gas and the flue dust.

Foundations. - The foundations of a modem blast furnace
must carry a total load of nearly 4000 tans. In view of this
immense "weight and the fact that a small amount of settling
will crack the lining or throw the scip and the charging



devices out of Iine2, the stability of this foundation is
of great importance.

Ho generalization can he given as to size and depth; they
will vary with the conditions of soil (sand, clay or rock) on
-which the furnace is built. Oh a proper bed, the foundation
is built up with severed feet of concrete, on top of which is
laid common brick of good quality mid strength except directly
beneath the hearth and walls of the furnace, where the fire
brick is used.

Notes;

1. The reduction of the iron ores is brought about by a reaction-
BoccTaHoBneHNe XenesHbix pya ABNAETCA pe3ynbTaToOM peaKuun.

2. or will throw the skip and the charging device out of
line. - WK BbiBEAET M3 COOCHOCTW CKMMOBOE n 3arpy3o4yHoe
YCTPONCTBO.

VII1. 3akoHuuTe crefywluune npesnoxeHus.

1. The changing industrial conditions have brought about ra,-
dical changes ... .

2. Theadvantages of the blast furnace lie in .,. .

3. In preeent-daypractice the production of a ton ofpig-iron
involves ... .

4. The modem 100G-ton blast furnace is circular in cross sec-
tion, 90-100 feet high and lined with fire brick, held in ... .

5. The bottom, cylindrical in form end some 10 feet deep,
is termed...

6. On a proper bed, the foundation is built up with

7. The process is a continuous one except for ... .

XX. OTBeTbTe Ha Chnepywume BOMPOChH.

1. What are the advantages of the blast furnace?

2. How can a mixture of ore fuel, and flux be charged into
the blast furnace?

3. How is the heatedair blown into the furnace?

4. Howmany partsis a steel shell of the blast furnace di-
vide! into?

5. What is the height of a modem blast furnace?

6. What load musu the foundations of a modem blast furnace
carry?



7. What is of great importance in view of the immense weight
of the blast furnace?
8» What materials are used for building foundations?

X. MepeBefgute cnegyiowme npesnoxeHus.

1. MpenmywecTBO [OMEHKOI Neyn B TOM, 4TO MPAKTUYECKM U3 pyabl
BOCCTAHaB/NMBAETCA BECb YYIyH.

2. B TO xe Bpema HarpeThii BO34yX BAyBaeTCcs 4epe3 0TBepcTue,
Ha3biBaeMmoe ¢ypmoii, 06pa3ys O4HOOKUCbL yrnepofa.

3. TMonepeyHoe ceuveHne [LOMEHHOW Neun - Kpyrjoe, BbiCOTa ee OT
90 go 100 ¢yToB M 06/1MLOBAHA OHA OTFHEYMOPHLIM KUPMNUYOM.

4. [lna ygobcTBa CTanbHOW KOPNyC [JOMEHHON Meun- JeNUTCS Ha Tpu
4yacTW: HKaHW - NO4 WM TUreNb, BTOPYK - 3anfeyuku u TPeTbi
waxTy.

5. Harpyska, KOTOpyl HECyT OCHOBaHWA LOMEHHOW neuu, B LEAOM
cocTaBnaet okono 4000 TOHH.

6. HeT o0bunx ykasaHuil OTHOCUTENbHO pa3mepa W rAyb6UHH OCHOBaHMA;
OHM 3aBUCAT OT COCTOSHWA MOYBb, Ha KOTOPOW CTPOMTCHA 3TO OC-
HOoBaHue . |

LhSSOi? 2

I. 3anomHuTe cnepgyoune cnosa.

1. to reinforce - ycunueatb

2. jacket - KOXyX, 0OWMBKa

3. to fit - NPUroHATb, YKpPenaaTb »

4. tapping tool - uuctpywenut (OYp WnM NoM) ANA pasfensiBaHus

netkn (y LOMHbI)
5. tapping hole - [3TKa [ANA uyryHa, BbiMyCKHOE OTBEpCTUE
6. notch —na3
cinder notch - lWnakKkoBasd neTkKa

7. dam plate - xenesHas rexura nepefHeil OrHeynopHOi CTeHKU
LOMHbI

8. ecircumference - OKPYXHOCTb, nepudepus

9. cooler - py6awka BOAAHOIr0 OXNaxieHus

10 . gooseneck - W30THYTas BO34YyXOAYyBHAaA TpybKa; KONEHO (ypMeH-
HOrFO pyKaBa, MAyllee 0T KO/bLEBON BO3AYWHON TPY6KM

11. stock - WMXTa, MaTepuan” B [OMEHHO neuu

12. bustle pipe - KonbueBas (pacnpefenntenbHan)Tpybka AOM.Neun

13. fire-clay - OrHeynopHaa rnuHa.



14. mantle - KOXyX, NOKpblLKa

15. molten - pacnnaBNeHHbA, NUTOI
16. refractory ~ OTHeYMOpHbIi

17. prevail - npeobnagatb

n. T[epeBegnTe NPeAnOKEHUS Ha PYCCKUA A3bIK.

1. This part of the furnace contains the molten metal; it is
constructed of fire brick of the best quality.

2. These refractory bricks must be reinforced by heavy metal
(Jackets.

3. A tuyere is an opening through which heated air is blovm
into the furnace.

4. The bustle pipe encircles the furnace just below the mantle
and distributes the hot air to the tuyeres.

5. The outside dimensions are larger in order to allow the
insertion of the tapping tools.

nx. 06paTMTe BHWMaHMWe Ha 3Ha4yeHue- crefywouux CnoB WU 0/10BOO0YET.
by means of; in view of; within; because; because of; between;

Inside; outside; in order; iIn turn; at right angles; depending
upon; namely.

iv. Moabepute K cCroBam CUHOHUMb W3 KONOHKW "B"..

A B
1. hole 1. fire bricks
2. internal 2. part
3. jacket 3. to build
4. outside 4. to produce
5. portion 5. inner
6. to construct 5. external
7. by means of 7. hard
3. to create 8. with the help of
S. refractory bricks 9. shell
10. heavy 10. tuyere

V. [lpouTtuTe W nepeBeguTe TEKCT.
Construction of the Blast iumaoe

Port 11
Hearth or Cruicibie. — This portion of the furnace which
contains the molten metal and slag is constructed of fire brick



of the best quality, usually 66 inches or more in thickness

axcl reinforced by means of strong bands and protected in places
with water-cooled plates. The bottom is,given a cup-shaped cross
section. In the large furnaces the hearth will be 22 to 28 feet
in diameter and 11 feet in depth. In view of the fact that the
7 to 10 feet of slag and metal within the crucible creates a
considerable pressure on this hearth (namely about 30 pounds
per square inch) and because of the high temperature prevai-
ling there these refractory bricks must be reinforced by heavy
metal jJackets made of riveted steel or plates of segmental iron
castings that are closely fitted and bolted together. They are
always water cooled: those of cast iron by internal circulating
systems and those of steel by coolers set between the brick
work of the jackets.

Tapping Hole"or Cinder Notch. - The tapping hole or cin-
der notch is an opening about 6 to 8 inches on the inside,
thtyugh which the molten metal may be drawn from the crucible.
The outside dimensions are somewhat larger in order to permit
the insertion of the tapping tools, and at this point the
hearth jacket is usually protected by a water-cooled '"dam plate".
There 1is usually only one cinder notch, located about 6 feet
from the floor of the hearth and 4 or 5 feet above the tapping
hole, generally placed 45 degrees from this opening if there
are two notches, or 90 degrees if there is only one.

Tuyeres. - Tuyeres, 10 to 16 in number, through which
heated air is blown into the furnace, are distributed symmet-
rically about the upper circumference of the hearth just below
the bosh. Indirectly, they also determine the height to which
the slag in the furnace may rise above the slag notch; in most
furnaces this is about 3 feet, allowing for the collection of
50 to 75 tons of slag. They are protected by tuyere coolers,
similar to the cinder coolers. The tuyere which projects into
the furnace, is usually made of copper or bronze, 4 to 7 inches
internal diameter, and like the cooler, water-cooled to prevent
corrosion and distortion. The tuyere stock connects with the
nozzle of the gooseneck, to which it is clamped by means of
keys, and that in turn meet» at right angles the neck of the
bustle pipe. The bustle pipe, about 4 feet in outside diameter,
and lined with fire-clay brick, encircles the furnace Just below



the mantle and distributes hot ear to the tuyeres, i"he life
of a tuyere mwill vary from a few days to 10 months, depending
upon furnace conditions and irregulations, raw materials, and
conditions of we ter.

Notes:
1. The brick work is stepped outward, externally, about 6 inches
for each 12 inches of vertical rise. - KuplOfYHasa knapgka

neTa pacunpsieTcs .B0 BHEWHKKW CTOPOHY, YBenUuuBasicb npubnnau-
TENbHO Ha 6 [wiAMOB Ha Kaxgsle 12 AniAMOB BepTUKANLHOTO MOAbEMA.

VI. BcTaBbTe nponyleHHbe cosa.

1. The bottom is given a cup-shaped ... .

2. In the large furnaces ... will be 22 to 28 feet in diameter
and 11 feet in depth.

3. Because of the high temperature prevailing there these

refractory bricks must he ... by heavy metal jackets.

4. The tapping hole or cinder notch is an ... about 6 to 8
inches on the inside.

5. There is only one located about 6 feet from the

floor of the hearth and 4 or 5 feet above the tapping hole.

6. Tuyeres, 10 to 16 in number, through which heated air is
blown into the ..., are distributed symmetrically about the
upper circumference of the hearth just below the ... .

7. The bustle pipe, about 4 feet in outside diameter, and
lined with fire-clay brick, encircles the furnace just be-
low the ... and distributes hot airto the ...

vii. HaiguTe BTEKCTe NpPeAnoOXeHus, Tfe roBOpuUTCA:
X.opa3mepax ropHa (Hoga) [OMEHHOW AeTa;
2. 0 CUCTeMe OXNaxfeHusd;

3. 0 HasHayeHun Gypmsbl;
4. 0 maTepuanax, KOTOpble WCNOAb3YNTCA ANA M3FOTOBAEHUA (ypMbi;

5. 0 ponn KonbueBoil (pacnpedenuTenbHon) TpyObl JOMEHHON meuu.

vill. OTBeTbTe Ha crefyiolime BOMPOCH .
1. .Vnat is therole of the hearth?

2. What is the form of the hearth?
3. What are the dimensions of the hearth?

10



4. Why w si the refractory bricks be reinforced by heavy metal
jJackets?

5. How many cinder notches are there in the fuma.ce?

6. How many tuyeres are there in the furnace?

7. What for are they done?

8. What materials are the tuyeres made of?

9. What does the bustle pipe distribute to the tuyeres?

ix. MpocmoTpuTe TekcCT elwe pa3. MocTapaiiTecb pacckasaTthb:
1.0Turene WAM rOpHe M WUX Ha3HAYEHUU;

2» BbIMYCKHbIX OTBEPCTUAX AAS UyryHa;

3. Tom, uTo co0b6oii npegcTaBnseT dypma.

LESSON 3

I. NocTapaiiTecb 3anOMHMTbL Chefylune CoBa.
1. bosh - 3anneynkn (AOMEHHOI neyn)
2. mantle - KOXYX, MOKpbIKa
3. brickwork - KupnuyHasg Knagka
4. bosh plate - XO0NOAUNbHAA ANATa 3anneynka
. to stagger - pacnonaraTb B WaxmaTHOM nopsgke (ycTtynamu)
6. joint - COefMHeHue, CTbK
7. fusion - NnaBka, pacnnasfeHue
8. stack - lWaxTta neuu
9. inwall - BHYTPEHHAS KUPNUYHAA Knafka wWwaxThl
. lining - (yTepoBka
11.bosh band - XOMyT

Il. NpounTaiiTe cnefywuue WHTepHALWOHaNbHbE COBA;
limit; start; vertical; horizontal; thermal; mechanical; type;
measure.

ux. flepeBefuTte cnegywuue npeanoxeHuns.

1. The bosh plates protect the brickwork.

2. 1t is likely to be corroded vary rapidly by the hot slag
because it is opposite the zone of fusion in the furnace.

3- The shaft is located above the bosh but below the bells
and la divided into three almost equal parts called the up-
per, middle, and the lower inwalls.



4. The brickwork which forms the hearth, bosh, and inwalls,
is called the lining.

5. Fire-clay brick is usually applied for the brickwork of the
lining in the furnace.

6. The life of the furnace depends greatly upon the lining,

iv. MpoyTuTe a nepeBeiuTe TEKCT.
Construction of the Blast Furnace
Part 111

Bosh. - The bosh is that part of the furnace, at the
mantle level, just above the upper limits of the crucible,
where the furnace attains its greatest diameter. Actually, it
is the weakest part and must be very carefully constructed and
maintained. Starting at the top of the hearth, the brickwork,
which is normally about 27 inches in thickness, is stepped
outward, about 6 inches for each 12 inches vertical rise .
Each of these step-outs is supported by means of heavy steel
"bosh bands”. Between these bosh bands cooling plates are in-
serted; they are called bosh plates. These bosh plates are in
horizontal rows about 2 feet vertically apart, the plates in
each row being about 2 feet apart and the plates of different
rows staggered vertically so as to avoid making weak joints
in the brickwork. The bosh plates which are of course water-,
-cooled serve to protect the brickwork, because this point,
being opposite the zone of fusion 5n the furnace, 1is likely
to be corroded very rapidly by the hot slag. At the upper li-
mit of the bosh is the furnace. Upon it rests the- weight of
the stack and this in turn is supported by a series of cast
iron or fabricated steel column which rests on the main fur-
nace foundation.

Shaft or Stack. - This comprises that part of the furnace
located above the bosh but below the bells, and, for conven-
ience , is divided into three almost equal parts, called the up-
per, middle, and lower inwalls. The blast furnaces are lined
with thick walls up to 5 feet in thickness. The brickwork for-
ming the hearth, bosh, end inwalls is referred to as the lining;
and obviously, because of the very different thermal and mecha-
nical conditions existing at these different level, each
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requires a different type of brick» Fire-clay brick is usually
used and great care must be exercised because the life of the
furnace depends in a large measure upon the lining.

v. HaiignTe Kayano W  KOHEL MpeanoxeHus .
1. The Bosh is that part of the furnace at the mantle level

Just above .... j

2. Between these bwib. bands cooling plates ... .

3. ... being opposite the zone of fusion in the furnace, is
likely to be corroded very rapidly by the hot slag.

4« Upon it rests the weight of the stack ... «

5. ... with thick walls Up to 5 feat in. thickness.

6. ... each requires a different type of brick.

7. Fire-clay brick is usually used and great care ...

vi. BcTaBbTe B LpefaoaeHns NponylWeHHbe CnoBa.

1. It is the weakest part and must be very carefully ... and
maintained.

2. Between these- bosh ... cooling plates ore inserted.

3. The plates in each row are about 2 feet apart and the ...
of different row3 are ... vertically.

4. At the upper ... of the bosh the furnace is located.

5. The blast furnaces are ... with walls up to 5 feet in
thickness.

6. ... ... is usually used and great cafe must be exercised be-

cause the life of the furnace depends upon the lining.

fire-clay brick; lined; [limit; staggered; plates; bands;
constructed.

VII. OTBeTbTe Ha BOMPOCH HO TEKCTY.
1. What is the bosk?

2. Why must the bosh be carefully constructed?

3. What is there between the bosh bands®?

4. What do the bosh platea serve for?

5. Where is the shaft located?

6. How many parts is the shaft divided into?

7. Jhy must great care be exercised while constructing the li-
ning of the furnace?

8. What materials are used in the construction of the lining?



vill. lpocmoTpuTe BHMUMATENLHO TEKCT elle pa3. pacCKaxuTe;
1.0 3an7e4YmKax LOMEHHOW neuu;

2. 0 WwaxTe AOMEHHON neuw;

3. 0 (QyTepoBKe [AOMEHHOW neuu.

n. [epeBeanTe cnegywune NpPeanoXeHWs Ha aHTNUACKUA A3bIK.

1. 3anneunkn - 3TO camas cnabas 4aCTb [OMEHHO neuu. 3Ty uvacTb
OOMHbl HYXHO KOHCTPYyMpOBaTb W 3KCNAyaTUpoBaTb OYEHb BHUMATENLHO.

2. XONoAwnbHbie NAUTH 3anjeyvynkoB 3awnuwanT KUPMUYHYH Knagky,
NnOTOMYy 4YTO OHa, HAXOAACb HaNpPOTMB 06MacTW NNaBKW, KOPPOAM-
pyeT o4eHb 6LICTPO MOJ BAWAHWEM FOPAYEro Wnaka.

3. Meyb HaxoguTCHA Ha BEPXHEM YPOBHE 3anjie4yukos.

4. llaxTa JOMHbL pacnonaraeTcs Haj 3anneynkamu v gna ypoécrsa
€e pasfenanT Ha TPW paBHLIE YaCTWU: BEPXHNIW, CPEefHIn K WNHI0W .

5. Bce gomeHHble neyn 06NMLOBLIBANTCA TONCTHMM CTEHKaMW TOMWMHOM
40 5 dyToB.

6. O6bYHO fan QyTepoBKW LOMEHHbIX Neyeil MCNONb3YeTCs OrHeynop-
Haa rNnHa.

X. [JlononHuTe guasnor.
A.  What can you Bay about the bosh of the blast furnace?

B. There w?e ccolin,g £latfs__betweftt_ths_ bosh hands.
A. Bo the bosh plates protect the brickwork?

2.
A Why is the lining so important for the blast furnac
B.

LSSSOH 4

I. JoragaiiTecb 0 3HA4YeHWM CNEAyHNUMX, MHTEPHALWOHANbHLIX C/OB.
Operation; minimum; gas; atmosphere; economically; period;
diameter; practice; basis; radiation.

Il. NocTapaiTecb 3anOMHUTHL Cledywume coBa.

1. to slide off - COCKO/Mb3HYTb

2. bell - KOHYC, KO/M0KON (3aCHMHOr0 YCTPO/iCTBA AOMEHHOI neun)
3. hopper - 6yHKep, 3arpy304Hblii KOBW, 3achiNHas BOPOHKaA

4. stock - WMXTa, MaTepuan B LOMEHHOW neuw

5. charging - 3arpy3ka (maTepuana B [LOMEHHYK MNeuyb)
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6. whence - 0TKyja

7. sufficient - [OCTATOYHbI

8. stove - neub, Kaynep, BO3ayxoHarpesaTesnb (4N LOMHb)
9. chamber - Kawmepa

o . blast - MOTOK BO34yXa " -
11 .checkerwork - pelleTKa perexeparopa, lLaxmaTHas Hacafka
12.reverse - obpaTHbii -

13.leakage - yTeuka

ill. MepeBegnTe NpeanoxeHns Ha PYyCCKWUA A3bIK.

7, ba arrangement known as a hell and a hopper was put into
use since 1850.

2. Much gas was lost during the charging period, so later thi3
was improved by introducing a second bell.

3- A blast-furnace stove is a chamber where the blast or air
for the blast furnace is heated.

4. The checker-work is heated by the combustion of blast-furnace
gas.

5. Common practice is to provide four stoves for each blast
furnace.

6» These bells are usually made of oast steel with a slope.

Iv. MpoyTuTe U nepeseinTe TEKCT.
Construction of the Blast Furnace
Part 1V

Bell and Hopper. - Today every effort is made in top con-
struction to equalize the distribution of the stock, to elimi-
nate, o compensate for irregularities in operation, and to
hold at a minimum the dust carried over with the gas, and the
gas lost to atmosphere during charging. To collect the gas
economically and easily an arrangement known as the bell and ,
hopper was put into use since 1850. Considerable gas was lost
during the charging period, so later this was improved by in-
troducing a second bell* Essentially this consists of a lower
large bell and just above it a smaller bell and a hopper, thus
providing a gas-tight space between the two. The raw. materials
of the charge are first dropped into the upper hopper, whence
it may fall into the lower one if the small bell is lowered.
When sufficient charge has collected over the larger bell for
charging into the furnace, the larger bell is lowered, permit-



ting the charge to fall into the furnace without escape of much
gas. These bells are usually made of cast steel with a slope

of 45 to 55 degrees, sufficient to permit the charge to slide
off readily}

n Stove. - A blast-furnace stove is a chamber where the
blast or air for the blast-furnace is heated. A blast-furnace
stove has the shape of a cylinder of boiler plate about 22
feet in diameter by 1Q0 feet in height filled with a checker-
work of the fire-brick. This chsckerwork is heated by the com-
bustion of blast-furnace gas and gives up a part of its heat
to air from the atmosphere, passed through it in tae reverse
direction. Common practice is to provide four stoves for each
blast-furnace, on that basis that, as the number of stoves in-
creases: 1} the velocity of the gas, and hence the rate of
heat transfor,falls off; 2) the heat losses through radiation
increase; 3) leakage increases.

Notes:
1. with a slops ... sufficient to permit the charge to slide
off readily. - C HaK/IOHOM ..., [OCTaTOYHbIM, yTOoOb WaxTa

NIerko cockonb3Hyna (B neub).

V. BcTaBbTe nponyuweHHsie CroBa.

1. Considerable gas was lost during the .- .-

2. Essentially this consists of a lower large ... andjust
above it a smaller bell and a hopper.

3. The raw materials of the charge are first dropped into the
upper ... .

4. A blast-furnace .,. has the shape of a cylinder of boiler
plate about 22 feet in diameter by 100 feet in height.

5. The ... 1is heated by the combustion of blast-furnace gas
and givea up a part of it heat to air from the atmosphere.

Checkerwork; stove; hopper; bell; charging period.

vX. OTBETbTE H3 BOMPOCH MO TEKCTY.
1. _/nat was put into use in 18507?

2. ./hat was the arrangement known as a bell and
signed for?

3. What parts does this arrangement consist of?

4. How does it operate?



5. what can you say about a blast--furnace stove?

6. What is the shape of the blast-furnace stove?

7. What is a checkerwork?

8. How"™ many stoves are usually used in the blast furnace?

vit. llepeBefuTe cnefynune npesioXeHns Ha aHrANACKNIA A3bIK.

1. lleyb JOMHH - 3TO Kamepa, rfie HarpesaeTCs B03q;,TC 4NA [OMEH-
HOli neun.

2. 06bYHO ucrmonb3ywTcA 4 neyn B LOMHE.

3. 3HauuTenbHas 4acTb rasa TepseTCs B MOMEHT 3arpy3ku [OMEHKOI
neyK.

4. 3axpy3oukoe coipbe ckayana nafaeT B BepxHuii GyHkep, OTKyAa
OHO MOXeT MonacTb B HWKHWIA, €CNM MOHW3UTb MOAOXEHUE Manoro
KOHyca.

5. Nleub fOMHb no dopme npeacTaBnseT c060i uuAnHAP npubAN3uTEnb-
HO 22 ¢yTa B AuameTpe u 100 ¢yTOB BLICOTOM.

VIII, TlepeBeguTe cnegywunii TeKCT 6e3 cnosaps.

The burning of blas-fuma.ce gas in stoves for the
regenerating heating of air for the blast-furnace is the oldest
and, metalluxgically, the most important of uses. It is univer-
sally performed with unmixed blest furnace gas and normally re-
quires for a blast temperature 730°C not over 25 per cent of
the total gas generated by the blast-furnace.

Hal7|,ﬂ,VITe B TEKCTEe npeanoxeHue, rpe rosopuTtca o0 CaMOM Bax-
HOM TMPUMEHEHUN rasa ,EI,OMEHHOVI neyn.

uc. [flononHuTte puanor.
A. : When was the arrangement known as a bell and a hopper put
into operation?

Essentially this consists of a lower large bell and just
above it a smaller bell and hopper, thus providing a gas-

-tight space between the two.

A.: What can you. say about a stove?
3. -
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B. : Usually there are four .stoves in the blast furnace.

X . .MpocMOTpUTE elle pa3 OCHOBHOW TEKCT YpOKa K paccKaxuTe o:
1. ycTpoiicTBe, W3BECTHOM KaK KOHYC U OGYKKEp AOMEHHOW MeHN.
2. meyax 4 WC KOMM4ecTBe.

"LESSON 5

I. 3anomHuTe crepgyiouue cnosa.

1. arc - pyra

2. suspend - NojBewnBaTb

3. lime ~ U3BeCTb

4. bulk - OCHOBHaa macca, 60/bwas 4acTb

5. distinguish - pa3nnyaTtb

6. high grade steel - BhLCOKOKauyeCTBeHHas (MHCTPYMeHTanbHas) cTanb
7. to deoxidize - pacKucnaTb

8. to tap - OTBOAMTb, BbMyCKaTb Nnas

9. ladle - UTeiiHbIA KOBM, KOBW ANSi Pa3nnBKKW MeTanna

0. to teem - pasnueaTb (CNNTKM)

11. mold - MynbAa, nuTeiiHas Gopma, W3N0XHMLA

12. ingot - CAWUTOK, 60/BaHKa, uylwka, 6pycoK MeTanna

13. blowhole - pakoBWHa B CMUTKE MmeTanna

14. segretation - paccnoeHne (6eToHa), cerperaunsi, OTfeNeHue
15. shrinkage - ycajgka, CXumaHue

I1. TMopgbepute pycCKne 3HAYEHUA AHTANIACKMX COB.

1. bulk 1. fyra

2. high grade steel 2. OTBOAUTbL

3. to tap 3. NUTENHbIA KOBL

4. mold 4. pakoBKMHA B CAUTKe MeTasna
5. blowhole 5. paccrnoeHue

6. sergetation e. Mynbja

7. ingot 7. W3BeCTb

8. ladle 8. BbICOKOKasfBCTBEHHaA CTalb
9. lime 9. O0CHOBHad Macca

10. arc 10. cnuTok, 6GonBaHKa

18



Nx. TMepeBeanTe Npou3BOAHbIE C/OBa,
to remove - removal - removable
to apply - applied - application
to equip - equipment

to suit ~ suitable

to line - lining

iv. lepeBefuTe cnefywwue npeanoxeHus .
1. There are three” carbon or graphite electrodes suspended

from the roof.
Some of s,rc-type electric furnaces include different me-
thods of filling, various methods of applying removable
roofs.

3. The lining of the furnace ie very important; it is the
main feature of the furnace.

4. The electric furnace may start with cold charge.

5. The steel made this way is spoken of as cold-melt electric
#fumace steel.

6. In the production cf high grade steel for tools the slower
and more expensive cold-melt method is used.

7. The resulting casting is called an ingot.

V. ﬂpOHTVITe n nepeseguTe TEKCT,
Arc-type electric furnace

In most electric furnaces the heat is produced by means
of an arc either above the bath, or by means of arcs between
the slag and electrodes suspended above the bath, the latter
being the more satisfactory and common method. There are ge-
nerally three carbon or graphite electrodes suspended from the
roof. Each of these electrodes is connected to one phase of a
three-phase current and lowered into the bath in such a man-
ner that an axe is formed between the slag and each electrode.

The modern aro-type electric fumace is cylindrical in
shape and of the standard three phase, three electrode arc
type as it was originally developed. Some of these include
different methods of filling, various methods of applying re-
movable roofs to medium-sized furnaces, and arrangement and
application of electrical equipment.

The lining of the basic electric furnace is of extreme
importance and one cf the principal features of the furnace.
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The hearth must be made from a magnesite or burned dolomite
material to withstand the lime slags used in the basic process.
The walls and roof may be made from a silicate brick and need not
be basic, but must withstand extremely high temperatures.

In making up a heat of steel, the bulk of the charge is
made up of carefully selected steel scrap of such a composition
that upon melting down the bath will contain a smaller amount
of the alloying elements than is required in the finished steel.
The practice permits the addition of suitable ferroalloys and
carbon for proper adjustment of the chemical analysis of the
steel charge. Other melting methods such as open-hearth, may
use pig-iron as a raw charge, whereas the electric furnace never
starts out with a charge of pig-iron. Through the use of care-
fully selected raw materials a greater economy may be had in
this process. The electric furnace may start with cold charge
and the steel made this way is spoken of as cold-melt electric
furnace steel to distinguish it from that resulting from the
practice of using hot or molten charge previously melted in an
open-hearth furnace and transferred to the electric furnace. In
the manufacture of high grade steel for tools, the slower and
more expensive cold-melt method is almost always used.

When the heat of steel has been properly deoxidized, or
killed and is of proper chemical composition, it is ready to
tap into the ladle. The melt is tapped into the ladle and pour-

ed or teemed into a mold made from cast iron.

The resulting casting is called an. ingot, and the mold
used is the ingot mold. The tapping and pouring of the steel
into the ingot molds is carried out with the greatest care. It
is important that the cast ingot be as free from blowholes,
shrinkage holes, segretation, etc., as is possible to ensure
good ingots. No steel from an ingot is sounder than the ingot
from which it was made.

VI. MNopbepute Hayano uanm KOHeL, NPeaOKeHMs .

1. The modem are-type elec- 1. suitable ferroalloys and
trie furnace is cylindri- carbon for proper adjust-
cal in shape and of the nient. of the chemical ana-

lysis of the steel charge.

2. The lining of the basic 2. proper chemical composition
electric furnace is of it is ready to tap
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Into the ladle and proved
or teemed into a mold made
from cast iron.

3. Through the use of 3. carefulle selected raw mate-
rials a greater economy may
be had in this process.

4. The practice permits the 4. extreme importance and one

addition cf of the principal features
of the furnace.

5. When the heat of steel has 5. standard three phase, three

been properly deoxidized electrode arc type as it was
or killed and is of originally developed.

VII. OTBeTbTe Ha BOMPOCHI.

1. How is the heat produced in iaost electric furnaces?

2. How many electrodes are there suspended from the roof?

3. What is the shape of the modern arc-type electric fumace?

4. What is very important for any fumace?

5. What materials are used in the construction of the hearth?

6. Why may a greater economy be obtained in the arc-type
electric furnaces?

7. What method is used in the production of high grade steel
for tools?

8. How is the resulting casting called?

viii. [lepeBegnTe Ha aHrNWMACKWiA A3bIK.

1. K kapfoHy U3 Tpex 31eKTPOAOB NofaeTcs OLHOPA30BbA WM Tpex-
pa30Bblii TOK.

2. dopma COBPEMEHHOI JYrOBOii 37EKTPUYECKO Neun LUAMHLPUYecKas .

3. OyTepoBKa Neuynm - 3TO OfHA W3 CaMbiX OCHOBHbLIX XapaKTepuCTUK
LOMEHKON neun.

4. lcnonb3ys TwaTenbHo NOAO6PaHHOE Chipbe MOXHO AOCTMYb 3HAuM-
TeNbHON- 3KOHOMUN .

5. 3nekTpnueckas neub MOXeT paboTaTb NpU OXNaxAEHHOM MeTanne.

6. PacnpaBneHHas Mmacca BbinuBaeTcs (OTBOAUTCA ) B MynbAay.

7. NuTbe, nonyyaemoe B pe3ynbTaTe, Ha3bBaeTcsa cANTOK (6onBaHka).

8. BaxHO, uTO6b OTNMTas 607BaHKa He WMena PakOBUH, YCaaku,
paccnoeHns.

IX. [lpocmoTpuTe TekCT ewe pa3. [lepeckaxute ero.
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LESSON 6

ﬂOCTapaﬁTECb 3alOMHUTbL Cchnepywuue cnosa.
alloy - chnaB

frequency - 4acToOTa
current - TOK
coil - KaTyllKa

to surround - OKpyXaTb
stirring- NomewLuBaHue,B36anThiBaHne

open-hearth furnace - MapTeHOBCKas Ne4yb, MeYb C OTKPbITbIM
LO4OM

particularly - B YaCTHOCTW, B OCOGEHHOCTH

to require - TpeboBaTb, HyXAaTbCH

MonbepuTe CUHOHUMSI.
to take place

tc make
to cause

rapid
state

quantity
to require

ill. NMopbepnte aHTOHMMbI
different

high

directly
rapid
liquid

charge

heati

ng

1. fast

2. condition
3. amount

4. to need

5. to bring about
6. to occur
7. to produce

1 slow

2. solid

3. discharge
4. cooling

5. lew

6. similar

7. indirectly

MepeBeanTe NPOM3BOAHbIE C/OBA.

to di

ffer - difference

- different

frequency - frequent - frequently
charge - discharge

control - controllable
heat - heating - heated - heater

cool

22
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v. llepeBeauTe cnefywune npeinoxeHus.

1. The high frequency induction furnaces differ greatly from
electric fumace a.

2. Induction furnaces insure a thorough mixing of the molten
metal . .

3. Induction furnaces are more economical than the elactric-
-sro type of furnace.

4* High melting temperature are obtained using the induction
method.

5= If small quantities of special alloys are needed, an in-

m duction furnace may replace the open-hearth furnace.

vi. BcTaBbTe nponyleHHbe 0N10Ba.

1. An electric ... is induced within the metal charge from a
coil of copper tubing carrying a high frequency current,
which surrounds "the crucible.

2. A fortunate phenomenon of ... ... insures a thorough mixing
of the molten metel.

3. By the ... ... high melting temperatures are obtained.

4. This is a natural ... action which occurs in the liquid

charge as soon as the molten state of the charge is obtained.
"induction method, induction furnaces, current, stirying.

vii. [lpounTaiiTe u nepeBefuTe TEKCT.
Induction Furnace

A radically different type of electric furnace, sometimes
used in making small tonnages of steel o¢ special, alloys, is
the high frequency induction furnace. An electric current is
induced within the metal charge from a coil of copper tubing
carrying a high frequency current, which surrounds the cru-
cible. The induced current is forced to flow directly through
the charge, causing very rapid heating. A fortunate phenomenon
-of induction furnaces insures a thorough mixing of the molten
metal. This is a natural stirring action which takes place in
the liquid charge as soon as the molten state of the charge, is
reached. By “the induction method high melting temperatures are
obtained, us well aa exact and controllable melting conditions.
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It is iore economical than the electric-arc type of fur-
nace; 1in some instances it may replace the open-hearth furnace,
particularly when small quantities of special alloys are re-
quired.

viii. OTBeTbTe Ha BOMPOCH.

1. When is an induction furnace used?

2. How is the electric current induced in the induction furnace?

3. What does the induction furnace insure?

4. What is obtained by the induction method?

5. Is the induction method more economical than the electric-
-type of furnace?

6. "“What kind of furnace may the induction furnace replace?

IX. TlpocMOTpUTE TeKCT elle pa3. [lepecKaxuTe TeKCT.

X. Additional text. MepeBefuTe TEKCT.

Electric Purnace Steel

The electric furnace has proved to be en ideal melting

and refining unit for the steel industry. Its advantages in-
clude the following: the monoxxdizing condition of the carbon
arc, which is pure heat, Take3 possible a tightly closed fur-
nace and permits maintenance of reducing atmosphere; the tem-
perature attaintable is limited only by the refractory.nature
of the furnace lining; close limits of regulation and control
are obtainable; the efficiency of the unit is extremely high;
refining and alloying are readily accomplished and controlled.
The steel industry has at its command a method of producing
steel, which in competent bands, can operate on a tonnage basis
and meet the most exacting specifications.

xi. Mepeuncnute npeumyuwecTBa NONAY4YEHUS CTanum B 3NeKTPUUYECKON
neun.



Text 1
Refining Period

The beginning of the refining period is usually taken as
the lime when the metallic charge has melted and the limestone
has been partly calcined and has floated up from the bottom to
the furnace. She time from the finish of charging to the point
when the heat is melted varies with the size and condition of
furnace, the fuel, and the type of charge.

She following description covers the practice for 150-tons
furnaces using oil. In type 1, a charge consisting of lime, ore,
and liquid iron, the melting time will be from 3 to 7 hr, In
type 2, which is an entirely liquid metallic charge, the first
liquid steel (Bessemer-hlown metal) poured into the furnace
freezes over the lime on the bottom, but the later additions
remain molten. The chilled metal melts rapidly and releases
the lime from the bottom so that this type of heat reaches the
refining stage within 30 to 45 ruin, after the last ladle of li-
quid metal is added. In"type 3(coid steel scrap and liquid iron;
the normal melting time is from 3 to 5 hr. , but when ore is ad-
ded with charge and a larger proportion of liquid iron is used,
the time is usually decreased. In the case of types 4 and 5,
which are wholly cold charges, the melting time varies from 4
to 8 hr.

Text 2
Charging the I"urnace

The following description is based on the practice U3ed
for a 150-ton furnace charged with 55 per cent scrap and 45
per cent liquid iron (hot metal), with limestone as a flux.
The solid material to be charged is brought on the top of the
open hearth building in boxes which are carried on small rail-
road cars or buggies, each of which usually holds four boxes,
riach box is picked up by. a charging car which has a ram that
fits a groove on the end of the box. The box is lifted from
the car, inserted through the furnace door, and the contents
are dumped inside the furnace.

The usual sequence iIn charging is to spread several boxes
of light scrap on the bottom and place the limestone on top of
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this scrap. The reason for charging some scrap first is to
prevent the line from adhering to the bottom. The remainder
of the scrap is then charged on the top cf the limestone. The
flame is turned on partly while this material is being charged,
and a full flame is carried after the charging is completed.
The sorep is heated during the next period in the charging
cycle, which lasts from 2 to 3 hr. This time varies with the
type of scrap (light or heavy) and with the condition of the
fumace. At the end of this heating period the scrap is partly
melted and considerable iron oxi.de has been formed. An impor-
tant feature of the fumace operation is to obtain the correct
amount of oxidation, as this 1iron oxideis the principal agent
for oxidizing the impurities in the hotmetal (liquid iron) du-
ring the melting period.

The charge is completed by the addition of blast-furnace
metal, which is brought to the furnaces in ladles of 40 to
60-ton capacity. A stand with a spout projecting into the fur-
nace is placed at one of the doors, andthe hot metal is poured
into the fumace. Two ladles of hot metal are required, and the
addition of this takes from 30 to 60 nun. When the hot metal is
being added, a vigorous boiling action often occurs as the me-
tal mixes the scrap in the furnace, owing to the reaction bet-
ween the iron oxide on the scrap and the carbon in the hot me-
tal. This action may cau.se the slag to foam end run out over
the sills of the doors and is corrected by slowing down the
rate of adding the hot metal until the action subsides. The
addition of the last ladle of hot- metal completes the charging
period.

Notes :
1. This action may cause the slag to foam and. rim out over
the sills of the doors. - JTa peakunsa yoXOT Bbi3BaTb BCMNEHU-

BaHMe Wnaka W nepenuMeaHne ero 4vyepes3 noporun pa60qu OKOH.

Text 3
The "Working Period
The stage in a heat following the charging and melting
periods is the "working” or final refining period. This ex-
tends from the time the heat is melted to the deoxidation or
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tapping time. It has been pointed out that during melting a
certain proportion of the carbon, manganese, phosphorus and
silicon was eliminated by oxidation. The oxygen during this
period was obtained from the iron oxide present and formed on
the scrap during charging and melting, from the furnace gases
after the heat was ‘'voider cover"™, i1.e., when the charge was co-
vered by slag, and from the carbon deoxidation in the lime-
stone. An additional source of oxygen during the melting period
is iron ore in the types of practice where this is added with
the charge. During the working period the refining is also
accomplished by oxidation, but the sources of oxygen during
this period are the furnace gases and iron ore added to the
bath. The oxygen that comes from furnace gases is a relatively
smell proportion of the amount required to oxidize the elements
in the bath within a reasonable length of time. Consequently,
iron ore is used to control and accelerate" the rate of oxida-
tion. The ore also accelerates the '"shaping up" or solution of
the,,undisaclved lime iIn the slag, and creates a boiling action
in the bath which is advantageous in eliminating gases from the
steel and controlling the temperature.
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