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definition

a solid

to forge

Luster

a feature

a property

ability

elastisity

ductility
malleability
toughness
brittleness

Wear resistance
corrosion resistance
electric conductivity
Pure

an alloy

to melt

strength

durability

ferrous metals
non-ferrous metals
pig iron

cast iron

wrought iron

mild steel

carbon steel

Alloy steel
high-speed steel
tool-steel

copper
magnesium

Lead

Tin

tungsten

melting point

low (lower, lowest)
a light weight
aircraft building industry

due to
Need

LESSON 1

1 IIpocaymaiite c10Ba M CJI0BOCOYETAHUSA AJIsl IOBTOPEHUS U 3AIIOMHUHAHUSL:

OnpeieICHUE

TBEPJI0€ BEILIECTBO

KOBaTh

Oyeck

4yepTa, Ipu3pak

CBOMCTBO

CIOCOOHOCTh

YIPYTOCTh

MJJACTUYHOCTh

KOBKOCTb

BSI3KOCTh

XPYINKOCTh
MU3HOCOCTOUKOCTh
KOpPPO3UMHAS yCTOMYUBOCTh
AIEKTPONPOBOIUMOCTD
YUCTBIN

CILJIaB

IJIABUTH

MIPOYHOCTH

CTOMKOCTb, I0JTOBEYHOCTh
YEPHBIE METAILIIBI

LBETHBIE METAJLIIbI
JloMeHHBIH (YyIIKOBEII) 4YyTyH
JIMTEWHBINA YyTYH

KOBKasl CTaJlb, KOBAHHOE JKEJIE30
MSATKasi CTajab
YTJIEPOAUCTAS CTAJb
JIETUPOBaHHAs CTAJIb
OBICTpOpeXYIas CTalb
WHCTPYMEHTAJIbHAS CTaJlb
MeJlb

Mar"Hum

CBUHEI]

0JIOBO

BOJIb(hpam

TOYKA IJIABJICHUS

HU3KAMN

JIETKUAM BEC

aBUAIIMOHHAS TPOMBIILICHHOCT,
CaMOJIETOCTPOCHHUE
OJslarosapsi, BCJIEICTBHE
HYK]1a, TOTPEOHOCTh



enormously-extremely Ype3BBIYAHO, OYCHB, BECbMa

germanium repMaHui

plutonium IUTYyTOHHIH

thorium TOpHUI

to develop pa3BUBaTh, pa3padaThIBaTh, CO3/1aBaTh

development pa3BHTHE

to meet BCTpEYaTh, yAOBIECTBOPITH

dominant element JOMUHHUPYIOIIUH,  Tpeodiagaronmi
AIIEMEHT

zink-base alloys CIUIaBbI HA OCHOBE I[MHKA

to be intended npeIHa3HAYATHCS

under severe stresses B YCJIOBHSIX OOJIBIION HArpy30K

Metals and alloys

There are different metals in nature.

The first definition of the word “metal” was fornated by Lomonosov in the
following way: “ A metal is a bright solid that cdre forged”. This definition is
still true. In fact, the characteristic featuresnodtallic materials are their metallic
luster and the ability for plastic deformation. Hoxer, we know that metals
possess the following properties: elasticity, ditgti malleability, toughness,
brittleness, wear resistance, corrosion resistagtce,l’he most important feature of
metals is their high electric conductivity.

All metallic materials can be classified as puretatseand alloys. Pure or
simple metals consist of only one chemical elemé&ntalloy may be formed by
melting two or more elements together. Alloys pessencreased strength,
durability and other valuable properties.

Both pure metals and alloys are divided into twougs: ferrous and non-
ferrous metals. Metals consisting of iron and sother elements are called ferrous
metals. All the other metals are called non-fernmeasals.

The principal ferrous materials used are: pig irast iron, wrought iron and
steel. There are various kinds of steel, such &% steel, carbon steel, alloy steel,
high-speed steel, tool-steel, etc. Pig iron issfaeting point in the production of all
ferrous materials. It contains from 92 to 97 perta# iron. The remainder consists
of carbon and other elements.

The most widely used non-ferrous metals are: ziodpper, aluminium,
magnesium, lead, tin, silver, gold, nickel, cobalingsten and others. The non-
ferrous metals are of great importance for our stigu Except nickel, these metals
have a lower melting point than the iron alloys.d¥of them have good corrosion
resistance, high electric conductivity. Some nameigs metals have a light weight.
This property is very important in aircraft buildimdustry.

During the last years, due to the fast developroémdustry, the need for the
new metallic materials has enormously increasedtalglepractically unknown
before, such as germanium, plutonium and thoriurre l@me to light. They are
used in the electronic and atomic industries.
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The non-ferrous alloys have been developed to theespecialized needs of
industry. They have been grouped according to tkheiminant element. For
example, there are copper-base alloys, aluminiuse;blead-base, tin-base, zink-
base and nickel-base alloys.

There have also been developed high temperatwgsalhew ferromagnetic
materials, constructional steels. They are intenftedoperating under severe
stresses or at extremely high or low temperatures.

Post-Text Exercises

1 OTBerbTE HA CJIeayIOLIHE BOMPOCHI:

. In what way did Lomonosov formulate the defuomtiof the word “metal”?
. What are the characteristic features of metals?

. What properties do metals possess?

. What is a pure metal, an alloy?

. Why are some metals so valuable?

. What ferrous metals do you know?

. What are the most widely used non-ferrous nietals

. Do you know any special properties of non-fesrmetals?

. What metals are used in electronic and atonciagtries?

OCOoO~NOUITRWNPE

2 Translate into English:

1. B mpupoje CymecTByOT pa3indHble METAJUIbI.

2. [lepBoe ompesenenne cioBa «MeTa» chopmynuposan JIoMOHOCOB.

3. UncThie METAJUILI COCTOST U3 OJHOT'O XUMHNYECKOI'0O JIEMCHTA.

4. CmuiaBel 007aAal0T YIYUYIIEHHOW MPOYHOCTBIO, JIOJITOBEUYHOCTHIO U JIPYTUMHU
HECHHBIMHU CBOMCTBaMH.

5. Kak 4wucreie METAJIZIbl, TaK M CIIJIaBbl ACJISITCA HA OBC T'PYHIIBI. YCPHBIC U
[IBETHBIC.

6. OcHOBHBIE YEpHBIE METALIBI — 3TO JOMEHHBIH YYT'yH, JUTEHHBIA YYTyH H
KOBAHHOC€ XK€JIE30.

/. JIoMEHHBI 4YyryH SIBJISIETCS MCXOAHBIM MaTEpHAIIOM JJIsi MPOM3BOACTBA BCEX
YCPHBIX MCTAJIJIOB.

8. 3a mocienHue rojpl, BCIEACTBHE OBICTPOTO Pa3BUTHS MPOMBIIIJIEHHOCTH, PE3KO
BO3pOcCiia MOTPEOHOCTh B HOBBIX METaslIax.

9. [TossBunmcH MCTAJUIbI, IIPAKTUYICCKHU HCU3BCCTHBIC PAHBIIIC.

3 Finish the following sentences:

1. However, we know that metals possess, in someedethe following properties:
2. An aIon may be formed .... .

3. Metals consisting of iron and .... .

4. There are various kinds of steel: .

5. ... .... isthe starting pointin the produntnn‘ all ferrous materials.

6. The most widely used non-ferrous metals are
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7. The non-ferrous metals have been developed to ...
8. There have also been developed high temperalioes, ..... :

LESSON 2

Grammar: Tenses / Active /
1 BcnomMHuTe NpaBMJia 00pa30BaHUsl BpeMeEH B JIeliCTBUTEIbHOM 3aJ10Te.

Cucrema BpeMeH rJ1aroJia

AKTHUB / Active /
Indefinite Continuous Perfect Perfect Continuous
\% to be + V +ing to have + V + | Perfect to be + V+
+ed /3p/ +ing
V +ed was had + V +ed |had been+ V +ing
?,5 12¢/ were} +V +ing [ 3¢/
o
- V am hadjr have bee
§ V+s IS }+V+ing has +V+edhasbeen? +V +ing
0] [3n.enu/ |are [ 3b/
o
o shal shall b shall hav shall have begn
= will +V | will be eﬁ V + ing| will have?r+ V| will have been +V
3 +ed/3p/ +ing
OOwIuHOC JleiicTBue B JlencTBue, JlewicTBue B
nelcTBHUE rporecce, B 3aKOHYEHHOE K | IIPOLIECCE, LETbIN
MOMCHT BPpCMCHU MOMCHTY nepuoa BpEMECHA
BpEMEHU

2 Eme pa3 o0paTuTte BHUMAaHHe Ha 00pa3oBaHHe BpeMeH B /IeliCTBUTEIbLHOM
3aJ10re M Ha MepPeBOo/ IJIaroJbHbIX (OPM Ha PYCCKHMH A3BIK.

[

Tense Active

Present This example _illustrates mmmoctpupyer/ the latest

Indefinite achievement in metallurgy.

Past This example_illustrated #mmocrpuposan / the latest

Indefinite achievement in metallurgy.

Future This example _will illustrate /0yner uaTOCTPUPOBATH,

Indefinite npouumoctpupyer / the latest achievement in metallurgy.

Present This lecturer _is illustrating wutroctpupyer ceiivac / the

Continuous latest achievement in metallurgy.

Past This lecturer _was illustrating wurtoctpuposan / the

Continuous latest achievement in metallurgy for an hour.

Future This lecturer will be illustrating / Oyner

Continuous WLTIOCTPUPOBATh, IPOMJLTIOCTpUpyeT [ the lates
achievement in metallurgy for an hour.
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Present This lecturer _has just illustrated fomapko dTO

Perfect npowuttoctpupoBan /| the latest achievement
metallurgy.

Past This lecturer _had already illustrated ¥xe

Perfect npowntroctpuposain / the latest achievement in metallur
when he came.

Future This lecturer_will have illustrated #powmmoctpupyet /

Perfect the latest achievement in metallurgy by 7 o’clock.

gy

3 IlpoutuTe mnpeniokeHusi, odpamasi BHUMaHHEe Ha (OPMBI IJIaroJ0B-
CKa3yeMbIX M Ha CIOCO0 WX MepeBoa, a TaKKe HA TO, KaK MX JelcTBHe

NpoTeKaeT BO BpeMeHH:
1.The students listen to the lecture on the CtyneHTsl caylaroT JIEKIUIO O
strength of materials every week. CONPOTHUBIICHUH MaTepuajoB
| 06biunoe, nosmopsiroweecs deticmsuel  KaxIyro HEJEINIO.
2.The teacher _stood up, came up to thelpenogaBarens BCTal, MOIOMENT K
blackboard and showed us the iropecke u mokazan Ham auUarpamMmy
carbon diagram. KEIE30-yTIePO/I.
| nocnedosamenvhuvle deticmeus |
3. The students_are working at tH& Crynentsr /ceiivac/ pabGotaroT B
laboratory. 1abopaTopuH.
lonumenvrnoe Oeiicmeue 6 npoyecce e2o
cosepuenusil
4.The students will be working at thd. Crymentrsr Oyayr pabGoTath B
laboratory the whole day tomorrow. 71a00paToOpHH 1IeJIbIH IeHb 3aBTpa.
| onumenvHnoe Oeticmsue, cosepuiaemoe
8 ONnpeoeNeHublll OMPe30K BPeMeHU 8

oyoyuweml
5. | have visited this machine-buildin§. I nocerwn sTot
plant. MAaIIMHOCTPOUTEIBHBIN 3aBOJ.

| 3asepwennoe Oeticmeue 6Ge3 yKazaHusi

8pemMeHU, obpawjaemcs 6HUMAHUE HA

pesynomam |

6. He had already written his articl6. On yxe Hammcan cTaTelo O
about the properties of steel when | caragoiictBax cranm, Korma s 3arie
to see him. HABECTUTh €TO.

loeticmeue, 3asepwennoe 0o Hawala

opyeoeo oeticmaust 6 npoutioml

7.They will have translated the articlé. Onm mnepeBemyr craThio 0
about nickel alloys by the end of thewkeneBrix craBax K KOHILY HEJIEIH.
week.

loeticmeue, 3a6epuiennoe K yKazauHoMy

momenmy 8 6yoyugeml

8.The students of our group have be8n CryneHtsl Hamed  rpymmbl
making experiments with nickel alloysipoBomst IKCIIEPUMEHTHI C
for ten days. HUKEJICBBIMHA CIUIABAMH YXKE JCCITh
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[onumenvnoe Oelicmseue, nHauasuieecs 6 IHEA.
npowiom U ewe cogepuiaroweecs 8
Hacmosiee epemsil

4 JIJIst TpaMMaTH4YeCKOI0 aHAJIM3a!

1. At 5 o’clock we were still looking through thesults of our experiments.

2. Steel possesses such properties as physiagiameal and technological. 3. We
have never seen such equipment. 4. By the enceahtinth we shall have studied
the properties of ferrous and non-ferrous metals\W& were answering the
professor’'s questions when our dean came in. 6.ofimw | shall listen to the
lecture about properties of metals.

Pre-Text Exercises

1 O6paTute BHMMaHNE HA yIaApeHHE B CJIeAYIOUIUX CJI0BaX:
1! metal — méallurgy — metalurgical

2.'product — pr@uction — praluctive

3/industry — ifdustrial

4.économy — ecmomic

2 O0paTuTe BHUMAHNE HA MePeBO/l CJAeTYIOMUX CJI0BOCOYETAHMIM:

1. heat treatment TepMOOOpaboTKa

2. applied mechanics TeOpeTHUYECKasi MEXaHHUKa

3. physical metallurgy METaJUIOBEICHUE

4. extractive metallurgy METaJUTypPrUYeCKOe U3BJICUCHUE
5. processes of working metal npoIiecchl 00pabOTKH METAIIOB
6. to deal with FIMETH JIEJI0 C

7. constitution of alloys €OCTaB CIIaBOB

3 IlepeBeauTe HA pPyCCKHil A3BIK:

1. extraction of metal from ores;

2. processing of metals into useful forms;

3. other phases of the science of metals;

4. to include;

5. to fall into;

6. chemical changes;

7. methods of production;

8. to refine
4 IIpocaymaiiTe €JI0BA U CJIO0BOCOYETAHMS IS IOBTOPEHUS M 3ATIOMUHAHUSA
1. to include BKJIFOYATh
2. extraction U3BJICUYEHNE
3. property CBOMCTBO
4. behaviour [MOBEICHUE



5. heat treatment TepMOOOpadboTKa

6. to broaden pacIIupsTh
7. Applied mechanics TEOpeTHUYECKasi MEXaHHKa
8. to fall into pacrnanatbes Ha
9. to refine OYUIIATH
10. to deal with HAMETH JIEJO C
11. metal working 00paboTKa METATIOB
12. to call Ha3bIBATh
13. change U3MECHEHHUE
14. to involve BOBJICKATH
Text A Some Words about Metallurgy

Metallurgy is the science of the technology of rfeetacluding extraction of
metal from ores, processing of metals into usefwinf and the study of their
properties and behaviour.

With the development of physics of metals, metalpdy, theory of heat
treatment, and other phases of the science of spdated field of metallurgy has
broadened.

Metallurgy includes areas of physics, chemistryd applied mechanics, and
also the development of new metal and alloy systeédons metallurgy falls into
three divisions; chemical or extractive, physigad anechanical.

Chemical metallurgy includes the metallurgical gsses involving chemical
change and the methods of production and refining.

Physical metallurgy deals with the nature, strugtand physical properties of
metals and alloys.

Mechanical metallurgy includes the processes okimgrand shaping metals
— processes which do not involve chemical changes.

The branch of metallurgy called metallography, bedretical metallurgy,
deals with the microscopic structure and constitutf metals and alloys.

Post-Text Exercises

1 JlaiiTe CHHOHMMBI CJIEAYIOIIHUX CJIOB!
1. to extract; 2. phase; 3. to apply; 4. to falbjrb. to involve; 6. to call; 7. to deal
with.

2 llepeBeauTe ¢ pycCKOIo AA3bIKA HA AHTJIMICKUMN:

1.Metaisl ¥ cruiaBel, 2.00pab0oTKa METaUIOB, 3M3yYeHHE CBOMCTB, 4.C pa3BUTHEM
pa3IMYHBIX OTpaciied HayKH, 5SMeToAbl OYHCTKH, OBKIIOYHTH pPa3THMYHBIC
poIecchl 00pabOTKH METAILIIOB, 7 COCTaB METAJIJIOB M CIIABOB.



Text B
3 IIpouTHuTe M NMEPECKAKUTE ITOT TEKCT HA AHTJINIICKOM fA3BIKE.

| have entered a metallurgical department becataelinterest in metallurgy.
| shall study ferrous metals and their alloys, thediemical compositioncécras/
and mechanical properties, and the methods of ghenuction. | shall learn the
construction of metallurgical furnaces and how tbegrate. | shall also learn the
processes which occur in them. | shall become aginear by profession. |
understand that ferrous metallurgy is a casendsa/ of national economy/ It
provides for the development of other industried,an that way, favours the
creation of the material and technical foundatibowr society.

Text C
4 TIpouTHuTe, MepeBeaUTe W KPATKO NMEPECKAKHUTE ITOT TEKCT HA
AHIJIHICKOM fI3BIKE.

Dmitry lvanovich Mendeleyev

Dmitry lvanovich Mendeleyev is a famous Russiannaisé He is best known
for his development of the periodic table of thegarties of the chemical elements.
This table displays that elements’ properties asnged periodically when they are
arranged according to atomic weight.

Mendeleyev was born in 1834 in Tobolsk, Siberia.stslied chemistry at the
University of St. Petersburg, and in 1859 he want & study at the University of
Heidelberg. Mendeleyev returned to St. Petersburd became Professor of
Chemistry at the Technical Institute in 1863. Hedme Professor of General
Chemistry at the University of St. Petersburg i6@d.8Mendeleyev was a well-
known teacher, and, because there was no goodt#xth chemistry at that time,
he wrote the two-volume “Principles of Chemistry’hieh became a classic
textbook in chemistry.

In this book Mendeleyev tried to classify the elatseaccording to their
chemical properties. In 1869 he published hig fiegsion of his periodic table of
elements. In 1871 he published an improved versfdhe periodic table, in which
he left gaps for elements that were not known at time. His table and theories
were proved later when three predicted elementdiugga germanium, and
scandium were discovered.

Mendeleyev investigated the chemical theory of tsmhu He found that the
best proportion of alcohol and water in vodka i®4MHe also investigated the
thermal expansion of liquids and the nature ofgdetm.

In 1893 he became director of the Bureau of Weigimd Measures in St.
Petersburg and held this position until his deathd07.
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LESSON 3

Grammar: Tenses / Passive /
1 BcnomMHuTe IpaBUJia 00pa30BaHUs BpeMeH B MACCHBHOM 3aJi0re.

/| Passive /to be +V + ed

Indefinite Continuous Perfect

c |am am- + being +V + havejr + been +V + ed
§ is }+ V+ed /3 |is }+ ed /3/ has 18/
g |are are

was wasjr + being + V +had been + V + ed {3
*@ were} +V+ed /@ |were] +ed /@/
o
o | shall be?r shall have]l + been+V + ed
S |will beJ +V + ed ... will have 13/
T 130/

2 Emie pa3 oOpaTtute BHUMaHHMe Ha 00pa30oBaHMe BpeMeH B MACCUBHOM 3aJi0re
U HA NepeBo/ IJIaroJbHbIX (GOpM HA PYCCKHH A3BIK.

Tense
Present
Indefinite
Past
Indefinite
Future
Indefinite

Present
Continuous
Past
Continuous
Present
Perfect

Past
Perfect

Future
Perfect

Passive Voice
The latest achievements in metallurgy are illustfat
[ mnmoctpupytotcs /by this example.
The latest achievements in metallurgy were illusttd 0p1au
npomntrocTpupoBanbl/ by this example.
The latest achievements in metallurgy will be tlased
/ OyayT WwinmrocTpupoBaThCs, npowsutoctpupytores / by this
example.
The latest achievements in metallurgy are beingtithted
/ummoctpupyiores ceituac/ by the lecturer for an hour.
The latest achievements in metallurgy were beingtiated
/ nnmoctpuposanuce / by the lecturer.
The latest achievements in metallurgy have justnbee
illustrated 6HpuH TONBKO YTO MpoMJuTIOCTpUpoBanbl / by the
lecturer.
The latest achievements in metallurgy had alreadgnb
illustrated /6s111 mponsuTrocTpupoBansl/ by the lecturer when
he came.
The latest achievements in metallurgy will have erbe

illustrated /6yxyT npoumuttoctpupoBansi / by the lecturer by 7

o’clock.
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3 IlpourTuTe mnpenToKeHHs, odpamiass BHUMaHHEe Ha (OPMBI TIJIATO0JIOB-
CKa3yeMbIX W Ha CHoco0 WX mepeBo/ia, a TaK/Ke HA TO, KaK MX JelcTBHe
NMPOTeKAEeT BO BPEeMEHHU:
1.We were invited to the lecture abodt Hac npuriacuin BYepa Ha JCKIHIO
ferrous metals and alloys yesterday. o 4epHbIX MeTa/Iax U CIJIaBaXx.
| Oeiicmeue, umeswee mecmo 6
APOWIOM U COOMHECeHHOoe ¢
06CcMOAMeNbCMEEHHbIM CLO80M, MOYHO
obo3Havarowum npoweduee spems |
2. The students were being ask@&d Crymentam 3amaBaiv BOIPOCH O
questions about the properties of whit@oiictBax Gemoro m ceporo 4yryHa,
and grey iron when | came/ KOTJ1a 5 TIPUTIIEIL.
| Onumenvhoe Oeticmeue, Komopoe
NPOOOINCANIO COBEPUUAMBC 8 NePuoo
8peMeHU, onpeoeisieMblil YKA3aHuem Ha
opyeoe Oeticmeue, O0OHOBPEMEHHO C
KOMOPbIM OHO NPOUCcXoouo |.

3. The experiment has just beéh  DkcnepuMeHT  TOJBKO  YTO
completed. 3aKOHYEH.

| 3asepwennoe deticmeue ¢ ykazanuem

HeonpeoeneHHo2o epemenu |.

4. Mechanical properties of metals hald Mexannueckue cBolicTBa METaIOB
been discussed by the 1st of Februargsimm  oOcyxneHsl K  TepBOMY
| 3a6epuennoe oeticmaue k ykazannomy QeBpas.

momenmyl.

4 JIJi TpaMMaTH4€eCKOr0 aHAJIN3a;

1. Physics has been called the science of measnteth& compound is made by
the union of two or more elements. 3.1t was knowamgl ago that matter consisted
of atoms. 4.By the middle of the L @entury about 60 different metals had been
discovered. 5.The delegates will be met at théostab.He will be offered this job.

Pre-Text Exercises

1 O6paTuTe BHMMaHMeE HA yz[apemm B CJIEAYIOIIMX CJIOBAX:
'science — scidiific - ‘scientist

prdduce — priuction

'magnet — mdpetic

'chemistry ‘chemical ‘chemist

in‘crease ‘increase

an’alloy — to aloy

a’process — to pfoess

a’subject — to sUfect

ONOORWNE
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2 Yoeaurech B TOM, UYTO BBI 3HAeTe OTH CJIOBA:

so-called TaK Ha3bIBAEMBIN

to some extent B OIPEJCIICHHON CTEIIEHU
per year B TO]

as a result of B pe3yJIbTare

such as TaKkHue Kak

Therefore CIIeJIOBATEHHO, TTOATOMY
in order to -1 TOT'O, YTOOBI

that is -TO €CTh

by means of € TIOMOIIBIO

in particular -B YaCTHOCTH

3 O0paTnTe BHUMaHHE HA YTeHHE « Ch »B ciaexyromux ciaoBax:

[K] chemistry; [K] mechanical; [t ] change; [ ] machine.

4 TlepeBeanTe HA PYCCKUI SA3BIK:

1. to have a great influence on one’s life; 2.féorag time to come; 3.to take place;
4.stainless steels, 5.creep-resisting steels;gocatrol; 7.a governing factor; 8.a

fairly new development.

S IIpocaymaiiTe cj10Ba M CJIOBOCOYETAHNS /ISl IOBTOPEHNS M 3AaTIOMUHAHUSA .

1. light metals JIETKUE METAILIBI

2. to depend on 3aBHCETh OT

3. harvester yOOpOoYHas MaluHa

4. huge -OIPOMHBIN

5. output -IIPOAYKIMS, TIPOAYKT

6. an alloy, to alloy €IU1aB, JETUpoBaTh /cTanb/
7. crankshaft KOJICHYATBIN BaJ

8. propeller shaft BaJl BUHTA

9. to reach SI0CTUTATh

10.amount KOJINYECTBO

11 stainless steel HEP)KaBEIOMIAs CTaNb

12 strong steels HPOYHBIE CTAJIA

13jet engine PEAKTUBHBINA IBUTATENb
14 rapid - OBICTPBIT

1510 ensure o0ecreunBaTh

16.cheap JIeIIEBhIN

17 improvement yIIy4IIeHHE, YCOBEPIIICHCTBOBAHUE
18.cost -CTOMMOCTh

191to apply -[IPUMECHSITh

13



Text A The Present and the Future of Matlurgy

In this age of sensational discoveries, newspap@eriodicals often contain
articles on light metals and plastics. These neweld@ments have a great
influence on our life. But the so-called basic astents, in particular, the coal and
iron industry are still in an early stage of deysient and will change considerably
as a result of scientific researches. Even aguoellis now dependent on tractors
and harvesters to produce the huge outputs neededd the world.

It is true that some things that were once madsted| may soon be made of
light alloys or of plastics, but highly stressedtpasuch as the crankshaft in aero-
engine or the propeller shaft in a big liner wid lmade of steel for a long time to
come. Industry today has become a network of mafifgreint processes, each
depending to some extent on the others.

Iron and steel have been made for many centungst is only during the last
hundred years that production has reached gigamiounts. For example, two
hundred years ago Great Britain produced abouttiw&ms per year. They can
now produce this amount in half a day.

Yet, this is only a beginning. The application ofesice to the iron and steel
industry is a fairly new development. Most of theesial steels, for example,
stainless steel, the extraordinary strong magretgels, and the creep-resisting
steels used for jet engines have all been develdpedg the last twenty years.

As a result of all scientific development that haken place during this
century, iron and steel making is rapidly chandhogn an art to a science.

Chemical analysis, magnetic testing and many otaeid methods are now
being used to ensure that finished metal has thieedeproperties.

All changes are, however, subject to one goverfaotpr, namely, the relative
cheapness of iron and steel. The processes maydtidied in many ways but any
substantial increase in manufacturing costs witlamyt corresponding increase in
guality cannot be tolerated.

Commentary

art -3a. pemecio

still in an early stage Bce eimie Ha paHHel cTaguu

for a long time to comes 6y nymem

to some extents HEKOTOPOU CTENEHN

it is only during the last hundred years thattenno TopKO B T€USHHE MTOCIETHIX
cTa JeT

subject to one governing factoneaunHeH ogHOMY riIaBHOMY (aKTOPy

Post-Text Exercises

1 JlaiiTe CHHOHMMBI CJIEAYIOIIHUX CJIOB!
1. age; 2. to contain; 3. development; 4. influereeconsiderably; 6. huge; 7.
different; 8. to reach; 9. amount; 10. applicatibh; to take place; 12. rapid.
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2 JlaiiTe QHTOHMMBI CJIEAYIOIIHUX CJIOB!
1. often; 2. early; 3. huge; 4. to begin; 5. ragidd. cheap; 7. to increase; 8.
advantage.

Text B

3 [IpouTHuTe M NEPECKAKUTE ITOT TEKCT HA AHTJINICKOM fA3bIKE.

So happened that once | came across a populatici®ook about metals,
read it and got interested in metallurgy. | learfiesn the book that the ancient
peoples in China, India, Egypt and Mesopotamia usetl iron 4000-5000 years
ago, at first for ornaments, even for drugexapcrso /, and then for weapons and
tools /opyxue u opymue tpyna /. | also learned that the most famous of all anici
/npesnwuii/ furnaces heun / for iron making were those used in Spain, theyewn
called “Catalan” after the country where they wareented. The furnaces were
low, crude and primitive and yet they were usedii@any centuries.

Text C
4 TIpouTHTe, MepeBeauTe W KPATKO NMEPECKAKHUTE ITOT TEKCT HA
AHTJIMMCKOM SI3BIKE.

Mikhail Vasilyevich Lomonosov

Mikhail Vasilyevich Lomonosov was a famous Russrenter, chemist, and
astronomer who made a lot in literature and science

Lomonosov was born on November 19, 1711, in Dethkigoynow
Lomonosov), near Archangelsk, and studied at thevddsity of the Imperial
Academy of Sciences in St.Petersburg. After stuglyin Germany at the
Universities of Marburg and Freiberg, Lomonosowneed to St.Petersburg in
1745 to teach chemistry and built a teaching asgéarch laboratory there four
years later.

Lomonosov is often called the founder of Russiarerse. He was an
innovator in many fields. As a scientist he rejddiee phlogiston theory of matter
commonly accepted at the time and he anticipatecitmetic theory of gases. He
regarded heat as a form of motion, suggested tive wWeeory of light, and stated
the idea of conservation of matter. Lomonosov wesfirst person to record the
freezing of mercury and to observe the atmosphieveous during a solar transit.

Interested in the development of Russian educatiemonosov helped to
found Moscow State University in 1755, and in tame year wrote a grammar that
reformed the Russian literary language by combirfid Church Slavonic with
modern language. In 1760 he published the firdbtysof Russia. He also revived
the art of Russian mosaic and built a mosaic afalced-glass factory. Most of his
achievements, however, were unknown outside Rubgadied in St. Petersburg
on April 15, 1765.

15



LESSON 4

Grammar: Tenses / Review /
1 CrpynnupyiiTe cijeaymomuye TMpeAJoKeHUs M0 BpPeMEHHbIM TIPyNnam:
Indefinite, Continuous, Perfect.IlepeBeanTe ux.
1. Ferrous metals are widely used in metallurgySt2el possesses such definite
properties as physical, mechanical and technolbgicaVVe have never seen such
equipment. 4. By the end of the week the studehtaupgroup will have studied
the properties of ferrous and non-ferrous metals’He future of metallurgy was
discussed at our last lesson. 6. Tomorrow we shall the text “Metals”. 7.They
were discussing the lecture about properties okisdor three hours. 8. He had
already written his article about stainless stgeMwonday. 9. The students were
being asked questions about the present and tine fof metallurgy.

2 BpiOepuTe M3 TeKCTa NMpeAI0KeHUs, IJIarojbl-cKasyeMble KOTOPbIX CTOSIT B
Present Indefinite Active, Past Indefinite PassivefFuture Indefinite Active
and Passive, Present Perfect Active and Passive gBent Continuous Passive.
IlepeBeaure ux.

Pre-Text Exercises

1 O3HaKOMBbTECH C leOI/BHO]]IeHI/IeM HGKOTOpLIX CJIOB U3 TEKCTAa
arrangement
regularly
malleable
ductile
metallurgy
lead
extrusion
quenching

2 Pabora Haa ciaoBooOpazoBanueM. IlepeBeaute npousBoAHBIE Hapedus
COTJIACHO MOJIEJIN.
Mopaesib: 0CHOBA MPWJIATaTeJIbHOrO + ly — > Hapeune

true -HpaBWIbHBIN; truly BpaBUIIBHO
Exact ~TOYHBIH exactly -
Wide - IMAPOKHIA widely -
Constant TI0CTOSTHHBIN constantly -
Rapid -OBICTPBII rapidly -
technological gexnonornueckuii  technologically -
High - BBICOKHIA highly -

3 [lepeBenuTe ¢ AHIVIHIICKOTO A3BIKA HA PYCCKHIA:
1. crystalline structure
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2. irregular crystals

3. coarse grains

4. that is why

5. metals vary greatly
6. machine-tools

7. nature of the grains
8. less than 1 per cent
9. most widely used
10.at red heat

4 TIpocaymaiiTe cJI0Ba U CJIOBOCOYCTAHUS AJIs1 3AlIOMUHAHMSA.

separation
dense
arrangement

to slide

to bend (p.p.bent)
fracture

to draw (p.p.drawn)
wire

. grain

10to depend
11size

12 shape
13.composition

14 coarse
15treatment
16.quenching

17 tempering
18.annealing
19rolling
20.hammering

21 extrusion

22 lathe

23.milling machine
24 shaper
25grinder

2610 cast

27 .mould

CoNoOGhwNE

Text A

pazzeneHue
IJIOTHBIN
pacroyioxKeHue
CKOJIb3UTD

crubarb

paspylieHue

TSHYTh, BBITSTUBATh
IPOBOJIOKA

3€pHO

3aBHCETH

pasmep

dbopma

COCTaB

KPYITHBIN

00paboTka

3aKajka

OTIYCK MOCJIE 3aKaJIKU
OTXKUT

MpOKaTKa

KOBKa Ha MOJIOTE
BBIJIABIMBAHUE
TOKapHbINA CTAHOK
bpe3epHBbIii CTAHOK
CTpPOTaJIbHBINA CTAHOK
UM (OBaTbHBINA CTAHOK
OTJINBATH

dopma (7151 OTIIMBKH)

Md&

Metals are materials most widely used in indubgause of their properties.
The study of the production and properties of nsaaknown as metallurgy.
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The separation between the atoms in metals isl,ss@mlmost metals are
dense. The atoms are arranged regularly and ae®her each other. That is why
metals are malleable (can be deformed and bentowitfracture) and ductile
(can be drawn into wire). Metals vary greatly ieitlproperties. For example, lead
Is soft and can be bent by hand, while iron cay belworked by hammering at red
heat.

The regular arrangement of atoms in metals givesita crystalline structure.
Irregular crystals are called grains. The propsrbethe metals depend on the size,
shape, orientation, and composition of these gramgeneral, a metal with small
grains will be harder and stronger than one witlrse grains.

Heat treatment such as quenching, tempering, cgadimg controls the nature
of the grains and their size in the metal. Smalbants of other metals (less than 1
per cent) are often added to a pure metals. Thislled alloying feruposanue)
and it changes the grain structure and properfiasetals.

All metals can be formed by drawing, rolling, hammimg and extrusion, but
some require hot-working. Metals can be worked gisimachine-tools such as
lathe, milling machine, shaper and grinder.

The ways of working a metal depend on its propertMany metals can be
melted and cast in moulds, but special conditioesrequired for metals that react
with air.

Post-Text Exercises

1 BeisicHuTe ApYr y Apyra, kakue (akTbl U3 TEKCTA, Kacalluecss MeTajlJI0B,
BbI 3aTIOMHMJIH.
2 Ilepecka:kuTe TEKCT HA PYCCKOM SI3bIKE.

Text B
3 [IpouTHuTe M NEPEeCKAKUTE ITOT TEKCT HA AHTJINICKOM fA3bIKE.

The use of metals marked one of the greatestag the evolution of man.
Scientists use the terms “bronze age” and “iron” dgpeause the discovery and
shaping of these metals was the most significaehtesf the period. Year by year
the amount of metal used steadily increased.

Today we know about 66 metals. With the insesia the number of metals has
come an increase in the number of their alloysnmFabout one hundred the
number of alloys has grown to many thousands.

The word metal is used in two ways. In theoa@rand more precise meaning a
metal is a chemical element having metallic prapsrtin the broader, more
colloquial usage, it signifies any material , eittedement or alloy, which has
metallic properties.

The occurrence of metals in the earth’s agughequal, some of them being not
plentiful, the others existing only in small quéies. The only metal that can be
found in almost every part of the world, althougluaily in the form of ore, is iron.
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Text C
4 IlpouTuTe, MepeBeAUTe M KPATKO NMEpPecKaKUTe ITOT TEKCT HAa
AHIJIUHCKOM fI3BIKE.

George Stephenson

George Stephenson was a British inventor and eegirtde is famous for
building the first practical railway locomotive.

Stephenson was born in 1781 in Wylam, near Newxasgion Tyne,
Northumberland. During his youth he worked as @nfian and later as an engineer
in the coal mines of Newcastle. He invented onéheffirst miner’'s safety lamps
independently of the British inventor Humphry Dav§stephenson’s early
locomotives were used to carry loads in coal miaesl in 1823 he established a
factory at Newcastle for their manufacture. In 1889 designed a locomotive
known as the Rocket, which could carry both loadd passengers at a greater
speed than any locomotive constructed at that tirhe.success of the Rocket was
the beginning of the construction of locomotived #me laying of railway lines.

Robert Stephenson, the son of George StephensaenawBritish civil
engineer. He is mostly well-known for the constiat of several notable bridges.

He was born in 1803 in Willington Quay, near Newileasipon Tyne, and
educated in Newcastle and at the University of Edligh. In 1829 he assisted his
father in constructing a locomotive known as theclkd, and four years later he
was appointed construction engineer of the Birmamghand London Railway,
completed in 1838. Stephenson built several famioudges, including the
Victoria Bridge in Northumberland, the Britanniaidye in Wales, two bridges
across the Nile in Damietta in Egypt and the Vietdridge in Montreal, Canada.
Stephenson was a Member of Parliament from 184Vhistdeath in 1859.

LESSON 5

Grammar: Modal Verbs.

1 BCHOMHI/ITe, 4TO BbI 3HACTE 0 MOJAJIBHBIX I'J1aroJiax, oﬁpaTnTe BHUMAaHHUEC HA
HX JKBUBAJICHTHI.

Present Past Future DKxBUBaAJICHTHI
Must- Beipaxkaer 0000 -m-mm —mmeee- to have tc ....- donicen,
HEOOXOIUMOCTD, sbiHYHCcOeH, npudemcsi | 6
00513aTEIBLHOCTD WITH CULYy KaKux-mo
BEPOSTHOCTD, obcmoamenvcmal
NIEPEBOTUTCS — to be to ...
00J11CE€H, HA00, HYHCHO, oonicer, Hyxcno | 6 cuny
6€POANIHO npeosapumenbHoll

OOZOGOpeHHOCWZU, 3apanee
HAMEYEHHO20 njiarna,

19



pacnucanusil

can — BO3MOXHOCTb WJIH coud  ------- to be able tc.... / am, is, are,
CIIOCOOHOCTH was, were, shall, will, be able
/yMcTBeHHAs WK to / - moey, ymero, 6
busnueckas/ COCMOSHUU, CNOCOOEH
COBEPILICHUS IEUCTBUS

—Moz2y, ymero

may — paspeiieHue, might  --—---- to be allowed tc ...
IPENOI0KEHNE — N0360J1€HO, PA3PEULEHO,

- MO3KHO, BO3MOKHO MOJICHO

2 IlpoutuTte mnpenio:KeHUsi, oOpaliasi BHUMAaHHE Ha MePeBO MOJAJbHBIX
riaarojioB B coueranum ¢ Perfect Infinitive, Infinitive Passive.

1. Our age might be called the age of atom. 2.ni&ehine can’t be stopped at any

moment. 3. Water might be used for shielding,dmutcrete is more convenient. 4.

He may have got the article he needed. 5. Somethingf have happened to our

TV set. 6. He could not have seen this machine.

3 JI1sl rpaMMAaTH4YeCKOro aHaJImu3a:

1. You should improve you knowledge of EnglishH2. has to pay attention to his
reading. 3. We are to translate technical texthénsecond year. 4. They should be
sent all the necessary instructions. 5. You oughtlook through the latest
magazines before you begin working.

Pre-Text Exercises

1 ITocTapaiiTech 3alIOMHHUTD CJIeYIONINE CJI0BA U CJIOBOCOYETAHHUS U3 TEKCTA.

a rather large period JOBOJILHO JUTUTEIBHBIN TIEPUOJT
everyday life [ToBceHEBHAS KU3HD

as soon as KaK TOJIbKO

mainly IJIaBHBIM 00pa3oM

mercury PryTh

2 Pabora Hanx ciaoBocovyeranussmu. Onpeaenure 4acTH pevyd, K KOTOPHIM
OTHOCATCHA CJA0Ba, JaHHBIC HUKE:

Important, importance, harder, development, maiphgcious, winner, unknown,

transformation.

3 IlocTtaBbTe BONPOCHI K NMPeI0KEHUIO!
People could not use many metals until th& déntury.

4 TIpocirymaiiTe cJioBa U CJIOBOCOYETAHNS, KOTOPbIe HEO0OX0UMO 3aTIOMHHUTh.

1.tin 0JIOBO
2. silver cepebpo
3. copper MeJTb
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4. soft MSATKUA

5. to add 00aBIATH

6. hard TBEP/IbIii

7. to widen pacIIupsTh

8. precious JParoleHHbIHI
9. to obtain 0JIy4aTh
10.ancient JPEBHUIA
11.contest COPEBHOBAaHUE
12.to serve CITYKUTh
13.winner nobenuTens
14 .lead CBUHEII
15.pipe TpyOKa
16.mercury pPTYTh
17.solvent PacTBOPUTEIIb
18.constituent COCTaBHas 4acTh
Text A From the History of Metbks

Man has been using metals for more than 5,000 y&ansng a rather large
period / before tin got into usevietals had not playedimportant part in everyday
life. The only metals known and used were gadyer and copper and they were
too soft to be of real importance. At the time wiiengot into use people had been
using metals only to produce jewelry dishes andlyabins. But as soon as they
had learnt to add tin to copper they got an allaycimharder than all they had
known before and that widened the use of metals.allloy called bronze was hard
enough to produce lots of things used in everyday It had been so important
during a large period of human development befaye came into being that the
period itself got the name after the alloy — “theofze Age”. Bronze hasn't
got out of use even now. We use it not so muchvaryelay life, but mainly in
industry.

Much later than tin iron came into being. It came ib&ng as a precious
metal. It was rather hard to obtain it at that tildaring the Olimpic Games ancient
Greeks used a piece of iron for weight-throwingtests and the same piece served
as the prize for the winner.

When people developed cheap methods of produacamgfiom its ore in large
guantities it became the world’s most importantahahd opened “The Iron Age”
now transformed to “the Age of Steel”.

Lead used in making water pipes, mercury known s@\gent for other metals
and zink, one of the constituents of the alloy ®rasgether with gold, silver,
copper and iron were “The Seven Metals” known diaval alchemy.

Notes and commentary

hard enough JOCTATOYHO TPYIHO
hasn’'t got out of use HE BBIIILIA U3 YIIOTPEOICHHMS
medieval alchemy CpeIHEeBEKOBas aJIXUMHUS
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Post-Text Exercises

1 IlepeBeaure ¢ PyCCKOro si3bIKa HA AHTJIMHCKHUIA:
JAParoleHHbI MEeTasll, MOJYyYUTh METAJUI, IPEBHUE T'PEKH, NOOEIUTENb, TJIABHBIM
00pa3oM, Kak TOJbKO, pACIIUPATh, NOJYYUTh HA3BaHUE, JEIIEBbIA METO

2 Ilepecka:kuTe TEKCT HA PYCCKOM sI3bIKE, a 3aTeM HAa aHTJIHIICKOM.

3 IlucbMeHHO mepeBeauTe MNepBbIH ad3am Tekcra. O0cyauTe Bce BMecCTe
Ka4ecTBO NepeBo/ia U BbIOepuTe JYy4lliuii BAPHUAHT.

Text B

4 OTBeThbTE HA BOIIPOCHI MO TEKCTY AJHd O3HAKOMHUTEC/ILHOI'0 YTCHHUSA / BOIIPOCHI
AAKTCA MocJjIe TeKeTa /.

It is supposed that gold was the first of all thetads over used by man. And
probably, this was the case everywhere in the ahe®rld. We may certainly
believe this, for beautiful gold rings, ornamerds;. have been found in ancient
tombs forumna/ and buried towns of Egypt, Peru and other places.

Gold is a wonderful metal in many ways. It does must like iron. It is easily
worked and you can flatten a piece of gold intoyviin sheets. You can, also,
draw a single grain of gold into a wire over fivenklred feet in length.

As you know, gold is a yellow metal, bright andrshg when it is polished —
the colour of the sun. And that, in fact, is thesvaer why gold seemed to these
ancient folk to be a piece of the sun found onhe&gearch for gold / gold hunting /
became in later years more important to us tham exdd itself has ever been,
because it led to the use of the other metals. that path, which was first made
around the earth by the gold seekers, was follolaéer on by the makers of
copper, bronze, iron and steel tools. Copper cdtaegold.

Questions:
1. What was the first metal used by man?
2. How can we prove that gold was used in ancientdime
3. What can you say about gold?
4. Is gold easily worked?
5. What metal came after gold?

Text C
5 HpO‘ITI/ITe, nepeBezmTe n KpaTKO nepecxamnTe I3TOT TEKCT HAa

AHIJIMICKOM SI3bIKE.

Perhaps it will not surprise you to learn that capp a beauty. But few people
have really seen it. If you want to see the medat aeally is you must take off its
covering. You can do it if you heat it to rednassaiglass tube. Then copper will
show its beauty. You will see a shining silvery ahetelicately tinted with pink,
like the petals of a rose.
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“Not worth a copper” goes the well-known saying.t ¥epper is worth much

to the world in this age of Electricity and Liglit.is almost as good as silver and
much better than iron. When was copper first usdtsre are many traces of the
early use of copper in Europe, Asia, America andcaf Probably, it was in Egypt,

after all, that man first found copper. Perhaps thas 4300 B.C. or so. In early
days copper was too sacred, too beautiful and a0d to get from the earth, to use
it in poor houses.

LESSON 6

Grammar: Verbals / Participle /.

1 Bcnomuute opMbl M yHKUMH NPHUYACTHS

DopMbI IPUYACTUS

Participle Active Passive
Present Participle changing being changed
/ participle 1/ writing being written

Perfect Participle

having writte

having changed

having been changed

n having been written

Past Participle |  —mmemmeeeee- changed
/ participle 1l / written
DOYyHKUUU IPUYACTUA
OnpenesieHue O06cTOATEILCTBO

Participle |

A conductor _carrying an electr
current is surrounded by a magne

ICharged particles moved
torirved  paths  when  passi

ommankuearom opye opyad.

v field. through a strong magnetic field.
5 Ilpo6oonux, necywuii 3apsoicennvie 4yacmuybl
< | snexkmpuueckuii mok, OKpyjiceH 0su2anucb No  KpusbiM  npu
MACHUMHKBIM NOJIEM. npoxoafcdenuu uepes Cujlbroe
MACHUMHKOE no.Je.
The protons of the nucleus beinBeing well insulated the wire
o positively charged repel onenay be used as a conductor.
‘» | another.
0
D('C_S HpOWlOHbl ;u)pa, Komopble Tax KAakK I’lp0600 xopouto
nNoOJ10AHCUMETIbHO 3ApPAINCEHDbL, | U30TIUPOBAH, eco MOIHCHO

UCnojilb3oeanib Kak I’lpOGOOHMK.
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Active

paspabomar

JI0O0O0K.

Having devised the ultrason
generator P.Langevin, a Fren

ic
ch

scientist, developed the method

for detecting submarines.

H3zo6pems VIbMPO38YKOBOU
eenepamop, I1.Jlancesumn,
@panyysckutl VUeHbll,
Memoo ons

0OHapyCceHUs NnO0BOOHbIX

Participle Perfect

Passive

Having been designed in 1931

electron microscope is by no

means a recent invention.
INeKMpPOHHbIU MUKPOCKON HU 8
KoeM ciydae He s8JIs1emcsi HOBbIM
uzobpemeHnuem, maxk Kax o Obvil
ckoucmpyuposan 6 1931200y.

The purpose of electrical source
to produce the necesss
electromotive force required for tk
flow of current through the circuit.
Heflb dJleKmpudecKoco uCmo1iHuKa —

Participle Il
Passive

cos0amb
mpeobyemyio
moxa uepes yenv.

Heobxooumyro  9.0.c.,
0Nl NPOXOHCOeHUs

ux
HenpepvleHblll
91eKmpuiecmad.

an

Bome materials when heated,

inyill generate a continuous flow

nef electricity.

Hexomopuvle mamepuanvi, ko2oa
Hazpesarom, cozoaiom
HOMOK

2 M3yunrte Tabuuny, odparute BHHMMaHHe HA (QYHKIWH NPUYACTHI M Ha
Croco0 ux mepeBoaa.

2. The school being built i
our street is a large buildin

DyHKuus IIpumep IlepeBoa
Omnpenenenue 1. The_improved methods p1. B stoii nabopaTtopuu
/ mepen melting were used at thisicrionb30BaIuCh YIyUIICHHbBIC
omnpexaensembiM | laboratory. METO/IbI [IJIABKH.
cinoBom / 2. There are different type2. CymiecTByOT pa3audHbIC

of melting furnaces. THUIIBI TUIABHWJIBHBIX TTCUCH

Omnpenenenue 1. A piece of steel heated t@. Kycok cranm, HarpeTsiii 110
/ mocie a bright cherry red andipko-BumHeBoro 1BeTa W
onpexnensiemoro | suddenly _chilled becomesnesamnHo OXJTXKIICHHBIH,
ciosa / very hard. CTAaHOBUTCSI OUYEHB TBEPIBIM.

N2. Illkoma, KOTOpas CTPOUTCS
Oua Hamed ynuie, - OOoNbIImoe

3JIaHHE.
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OocrositenserBo | 1.Having read the book | L. [IpounTaB KHUTY, s OTHEC €€
took it to the library. B OMOJIHOTEKY.
2. Reading the book he&. UYwras kuury, oH jaeman
made some notes in it. HEKOTOPBIE 3aMETKH B HEH.
3. / While / Going home he3. Uns nomoii, oH BCTpETHI
met a friend of mine. MOETO JIpyTa.

3 H3yuurte Tadaumy, oOpaTuTe BHMMAHHME HA HE3aBUCHMbIH NPHYACTHBIH
000poOT, HA €ro MeCTO M COCO0BI ero nepeBoia B MpPeI0KeHUH.

1. ITonnexaniee + npuyactue [lognexamee + ckazyemoe

The question being difficult, no one could answer i

Tax kak BoIpoc ObL1 0YEHb TPYJAHBIM, HUKTO HE MOT HA HETO OTBETUTb.

2. Ilonnexainiee + ckazyemoe ITonnexaiee + npuyactue

Pure iron ranks ninth among the metals in degramaaifeability, gold being th

most malleable metal known.

Uucrtoe xene3o 3aHMMAeT JEBSITOE MECTO [0 CTENEHUW KOBKOCTH CpelIu

MCTAJJIOB, IIPpHUYCM 30J0TO ABJICTCA CaMbIM KOBKHM H3 BCCX HU3BCCTHBIX

METAJJIOB.

D

4 JInsi rpaMMaTH4Y€eCKOr0 aHAJIN3A!

1. Being stronger per unit weight than copper, alumimis used in most long
distance electric power lines .

2. The book having been read was taken to the library.

3. Manganese, phosphorus, sulphur and silicon areldments separately and
distinctly acting on physical properties of theette

4. Ecasilicon is the element predicted by Mendeleyed aiscovered by
Winkler, now known under the name of germanium.

5. Oxygen being a very active element, it is diffictdt prevent metals from
oxidation.

6. Carbon occurs in several allotropic forms, diamobeig crystalline forms
of pure carbon.

7. The gas being compressed, the number of moleaulesah cubic centimeter
IS increased.

Pre-Text Exercises

1 IIpourure ciaeayme HHTEPHALMOHAJBHBIC CJI0Ba, OIpeaeJuTe WX
3HAYCHHUE:

form, deform, problem, typical, carbon, final, poation, control, class, industry,
corrosion, deformation.

2 CuoBooOpazoBanme. IlepeBenure NpPOU3BOAHBIE CYylIIeCTBUTEIbHbIE
COTJIACHO MOJIeJIN:

»

Moaesn. ocHOBa rJjaroJia + ment > CylIeCTBUTEJIbHOE
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t0 move —aBurarTbc,;

to require -TpeboBaTh
to develop -pa3BuBath
to achieve socTurare

movement aBu:xkeHnue.

requirement —
development —
achievement —

3 IlepeBegute mnpujaaratejibHble, OT KOTOPBHIX MPOU3OULIH

Hapeuus, BLIOPaAaHHbIE U3 TEKCTA.

widely, increasingly, readily, comparatively.

4 IlepeBennTe HA PYCCKUM A3BIK:

1. quantity of carbon
2. pig

cast

white

grey

malleable

in comparison with
grades of castings

ook w

to resist shock = to stand shock
to cast into desired shape and size

cieayomnue

S IIpocaymaiiTe cj10Ba M CJIOBOCOYETAHNS /ISl IOBTOPEHNS M 3AaTIOMUHAHUSA .

non-ferrous metals
both ... and

to possess
elasticity

ductility
malleability
toughness
brittleness

. hardness

10.wear resistance

11 .corrosion resistance
12 silicon

13 ferrous metals

14 to derive

15 strength

1610 machine

17 to resist

18.to cast

19tool steel

20 manganese

©COoNOOhWNE

OBCTHBIC MCTAJIJIbI

o6nanate / cBoiictBamu /
yIPYTOCTh

[IACTUYHOCTD

KOBKOCTb, TATY4ECTh
BSI3KOCTb

XPYIKOCTh

TBEPIOCTh, KECTKOCTh
U3HOCOCTOMKOCTh
KOpPpPO3UHHAS YCTOMYUBOCTh
KpEMHUI

YEepPHBIC METaJLIbI
IIPOUCXOIUTH

IPOYHOCTH

00pabaThIBaTh

OKa3bIBaTh COMPOTHUBIICHUE
auTh / MeTaiut /, OTIIMBaTh
WHCTPYMEHTAJIbHAS CTaJTh
MapraHell
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Text A Ferrous Metals and Alloys

There are two groups of metals: ferrous metalsreordferrous metals. Both
ferrous and non-ferrous metals are known to possesme degree, the following
properties: elasticity, ductility, malleability, ughness, brittleness, hardness, wear
resistance, and corrosion resistance.

Ferrous metals consist of iron combined with carlsdicon, phosphorous and
other elements. Carbon is the most important ofelments present in ferrous
alloys. Ferrous metals are now being used in imgusttwo general forms: steel
and cast iron, which differ in the quantity of camb These two ferrous alloys are
derived from pig iron which is produced in a blastace in the form of pigs.

Steel is iron with a very little carbon contento/ 1,7 — 2 per cent / which
makes it much stronger than iron and is therefadely used in machine-building.
But very much carbon makes steel brittle, whichuoss its strength.

Cast iron contains a higher percentage of carboaré than 2 per cent /. It is
cheapest of all the engineering metals. Cast sativiided into two classes: white
iron and grey iron. When all the carbon in cashi® in the combined form, the
metal has a white metallic appearance. It is tioeeetalled white iron. It is difficult
to machine it because most of the carbon present tise chemical combination
with the iron. Almost the only commercial use fohnite iron is making malleable
iron.

Malleable iron castings are being increasingly usedhe manufacture of
machinery. Many castings that were made of gregy mee now being made of
malleable iron. One of the reasons is that malkakbn is much stronger,
particularly in the matter of resisting shock. Malble iron castings are used in
agriculture machinery, railroad equipment, autor®lparts, and many other
products.

Grey iron can be cast into almost any shape ared $ize nature of the metal
used for grey iron castings is such that castirmgsle made so hard that ordinary
tool steel will not cut them or so soft that thende readily machined. However,
in comparison with other casting metals grey ir@nveak and will not stand great
shock. The alloy of grey castings is composed ahn,ir carbon, silicon,
phosphorous, manganese and sulphur. These elemaemtaised in different
proportions depending on the grade of castings.

Notes and commentary

most of the carbon present 60JIbIIIast YacTh MPUCYTCTBYIOIIETO yIaepoa
in the matter of resisting shock  «To kacaercs conporuBieHus yaapy
will not stand great shock - HE BBIJICPKUBAET OOJIBIIOTO yaapa

Post-Text Exercises
1 Hailingute B TekcTe NpeaioxkeHusi ¢ mnpuyactueMm. I[lpoananusmpyiite

npuyacrme.
2 IlocTtaBbTe K TEKCTY 5 BONPOCOB U 3a/1aiiTe UX APYT APYrY.
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Text B

3 [lepeBennTe 3TOT TEKCT MMCHMEHHO CO CJIOBapeM.

Production of castings made from different metalgurres different types of
melting furnaces. The cupola furnace is usuallyduse melting grey iron. The air
cupola and electric furnaces are used to melt te&lnfior making malleable iron
castings. For melting steel, the open-hearth, ble@r electric furnaces are used.
The fuels mostly used for melting metals are caloal, oil and gas. Besides the
different types of furnaces, different kinds of rfdhng sand are also required for
making the moulds for different metals. In mamgesjt is necessary as well to
treat either the metals or the castings in someialp@ay before the castings can be
used.

Text C

4 IIpouTHTe, MepeBeaUTe M KPATKO NMEPECKAKUTE ITOT TEKCT HA
AHIJIMMCKOM SI3BIKE.

James Watt

James Watt was a Scottish inventor and mechanintpaheer, known for his
improvements of the steam engine.

Watt was born on January, 19, 1736, in Greenocétl&w. He worked as a
mathematical-instrument maker from the age of 1® soon became interested in
improving the steam engine which was used at the to pump out water from
mines.

Watt determined the properties of steam, espediaéyrelation of its density
to its temperature and pressure, and designed aatsepcondensing chamber for
the steam engine that prevented large losses amsite the cylinder. Watt's first
patent, in 1769, covered this device and otherawvgments on steam engine.

At that time, Watt was the partner of the inveniohn Roebuck, who had
financed his researches. In 1775, however, Roebuokérest was taken over by
the manufacturer Matthew Boulton, owner of the Sddmgineering Works at
Birmingham, and he and Watt began the manufactfireteam engines. Watt
continued his research and patented several atioriant inventions, including
the rotary engine for driving various types of maehy; the double-action engine,
in which steam is admitted alternately into botdsenof the cylinder; and the steam
indicator, which records the steam pressure iretiggne. He retired from the firm
in 1800 and thereafter devoted himself entirelyesearch work.

The misconception that Watt was the actual inveotdhe steam engine arose
from the fundamental nature of his contributions ite development. The
centrifugal or flyball governor, which he inventedl788, and which automatically
regulated the speed of an engine, is of particui@rest today. It embodies the
feedback principle of a servomechanism, linkingpatito input, which is the basic
concept of automation. The watt, the unit of powas named in his honour. Watt
was also a well-known civil engineer. He invented, 1767, an attachment that
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adapted telescopes for use in the measurement sthndes. Watt died in
Heathfield, near Birmingham, in August 1819.

LESSON 7

Grammar: Verbals / Gerund /.

1 BcnomuuTe (hopMBI repyHAUS

Active Passive
Indefinite solving being solved
Perfect having solved having been solved

2 O0paTuTe BHMMAaHHe HA (PyHKIMU repyHAUs U HA CTIOCOOBI ero nepeBojaa

DyHKuus IIpumep IlepeBoa
[Momnexarmee Reading is his hobby. Yrenue — ero JrodumMoe
3aHSATHUEC
YacTp 171arojabHOro She started asking hipOna crana 3amaBath emy
CKa3yeMoro different questions. pa3HbIe BOITPOCHI
YacTh HIMEHHOTO His hobby is swimming. | Ero mo6umoe 3aHstue —
CKa3yeMoro JTaBaHUE
JlomonmHeHue This  machine needra mamuHa HyXIaeTCs
repairing. B PEMOHTE
Omnpenencaue The best way  ofJlyummm criocoooM
remembering new wordsamnoMuHaHUs HOBBIX
IS repeating them fromcios SIBIIICTCS
time to time. MOBTOPEHHE WX BpeMs
OT BPEeMEHHU
OOCTOSTENBCTBO You will never be able toBsl Hukorga e cMoxere
translate correctly withoutnpasuisHo iepeBoaUTH,
knowing grammar well. | xe 3Has XOPOIIIO
rpaMMAaTHKH

3 O0paTuTe BHMMAaHHE HA TePYHAUATBbHBIA 000pOT, HA CIIOCO0BI €0 NMepeBoaa
B IPEAJI0KCHHU
1 1 did not know _of his having been sent to Moscow.
1 He 3HANI O TOM, 4YTO OH ObLI ITOCJIaH B MOCKBy.
2 Her having left for Moscow was unexpected.
To, uro oHa yexana B MOCKBY, ObLIIO HEOKUIAHHO.

4 JInsi rpaMMaTH4Y€eCcKOr0 aHAJIN3A:

1. We know of the ancient Greeks having used mgrgpiryts / in medicine.

2. Without knowing chemistry it is not always edeymake clear the distinction
between chemical continuation and physical changes.
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3. By doing this over and over again, they leartted different substances have
different boiling points and that liquids mixed &ger can be separated by
controlling the temperature of the boiling mixture.

4. You should carry on this experiment without rneting it.

Pre-Text Exercises

1 IIpoyTnTe MHTEPHALMOHAJIbHBIE CJI0BA, ONPee/INTe X 3HAYCHHE!
operation, part, material, process, metal, indugtey cent, steel, product, method,
minimum, physical, energy, fact.

2 CioBooOpa3zoBanue. Onpenenure npuiaratejibHble, 0T KOTOPBIX
NMPOM30LILIH CJIeyIoNIIie HApeYus:

ultimately B KOHCYHOM CUeTe
extensively HIHPOKO
gradually IIOCTOSTHHO
roughly rpyoo
comparatively CPaBHUTEIHHO

3 Padora co ciaoBapem. Pacmousio:kure cieaymwouiue cJjoBa B aJl(PaBUTHOM
NMOpPAAKe ¥ YCTAHOBHUTE € MOMOUIBIO CJIOBApPs, K KAKUM YaCTAM pe4Yd OHH

OTHOCATCH.

effort, to free, way, modern, satisfactory, standpacscale, basic, severe, further,

top.

4 Jlaiite cjgoBapHylo ¢opMy CieIyHOIIUX CJOB M mNepeBeaure ux /

CYIIECTBUTEIbHBIC

C¢CAMHCTBCHHOM 4YucjJe, rjaroad — B

HeoImpeneJeHHoi ¢opMe, MpuJIaraTeibHble — B MOJ0KHTEJIbLHOM cTenenn /.
used, know, dates back, became, is, divided, desedy more, stronger,
making, possesses, classified, called, tools, ngakietter.

S IIpocaymaiiTe cj10Ba M CJIOBOCOYETAHNS /ISl IOBTOPEHNS M 3AaTIOMUHAHUSA .

1. article pPEAMET, U3/IeIne

2.to occur MIPOUCXO/IUTh, CITy4aThCS
3.age BEK

4.plentiful OOMJIbHBIN

5.expensive JOpPOroii

6.to displace BBITECHSITH, BHIMEIIATh
7.content CoJiep)KaHue

8.to contain coJiepKaTh B ceOe, BMEIATh
9.alloy steel JIETHPOBAHHAS CTajlb

10.carbon steel
11.alloying element

YIIIEPOUCTAS CTAITh
Jerupyromas 100aBka
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12.sufficient JIOCTATOYHBIN

13.to impart JlaBaTh, IPHUIaBaTh
14.self-hardening steel CaMO3aKaIMBAIOLIAACS CTANIb
15.raw material CBIpbE
Text A
Steel

The most useful metal known to people today islsters part of anything we
make. Our buildings, machines, roads, transportalirdepend on steel. It is our
shoes, our watches and thousands of everydayestticl

Metal does not occur freely in nature. Instead,mest manufacture it by a
number of complex operations.

While the use of iron dates back to ancient tinties,story of steel is the story
of this industrial age. Only a century ago peopkcavered a method of mass
producing steel. Thereafter steel became plerdifidl expensive, displacing iron as
the most useful metal at man’s disposal.

As a nation grows, so its industries and its peojled more and more steel.
Steel is the basic raw material of modern industiye ability to make steel is a
sure measure of national development.

Steel is a ferrous material with some carbon cdnfBmere are two kinds of
steel: carbon and alloy steel.

Carbon steel should contain only iron and carboiaut any other alloying
elements and is divided into: machine steel witbvacarbon content from 0.05 to
0.60 per cent, it is very soft and can be usedrfaking machine parts that do not
need strength; medium carbon steel with a carbarteod from 0.15 to 0.60 per
cent; it is of better grade and stronger than nmeclisieel; tool steel with a high
carbon content from 0.6 to 1.15 per cent, it isduB® manufacturing tools and
working parts of machines because of the high gtreand hardness. Carbon steel
Is the most common steel used in industry.

Alloy steels are those in which in addition to aarbone or more alloying
elements are present in sufficient quantity to impartain properties. Alloy steels
are divided into special alloy steels and high-dpsteels, which are called self-
hardening steels. Alloying elements of these stemis. nickel, chromium,
manganese, etc. These alloying elements have ratdedifect on the characteristic
of steel.

Steel possesses definite properties which can bssitied as physical,
mechanical and technological.

Notes and commentaries

dates back to OepeT Hayaso
at man’s disposal B PACIOPSDKEHUHN YEJIOBEKA
a sure measure BEPHBIA KPUTEPHUIA
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Post-Text Exercises

1 Haiinure B TekcTe MpeAJIOKEHHs ¢ TepYHAHMEM, NepeBeanuTe UX MMCbMEHHO,
NPOAHATM3MPYHTE IrepyHIHIA.

2. OTBeThbTE HA CJIEAYIOIIHE BOMPOCHI:

1. What is steel?

2. What are the two kinds of steel mentioned in txé&?te

3. What kind of steel is the most common steel useddaostry?
4. What properties does steel possess?

Text B

3 O3HaKOMbTeECh € TEKCTOM M MePeCKAKUTE ero Ha POJHOM SI3bIKe
Atomic Steel

Japan’s Atomic Energy Research Institute is lookimp the possibility of
using nuclear power to produce steel. The proceskeruconsideration would
employ a high-temperature gas-cooled experimeettor / HTGR /, capable of
providing operating temperatures of 750 to 900 eegicentigrade — near the range
required for making steel. Heat from the HTGR wob&lused to bring reducing
gas to a high enough temperature to cause it & veigh iron ore in a reduction
furnace — the first step in converting ore to stébk sponge iron from that process
would then be treated in an electric furnace pdgsiith electric power also
supplied by the HTGR, and then transformed intelsté it works, the HTGR
process could prove a major boon in the steel tngasefforts to overcome the
twin problems of energy supply and pollution. Ituttb also substantially reduce
production costs for molten steel.

Commentary

to cause it to react 4T00BI 3aCTABUTh €TI0 BCTYIaTh B XMMHUYECKYIO PEAKIIHIO
could prove a major boonmer 6bl 0Ka3aThCsi OTPOMHBIM JJOCTHKEHUEM

if it works -©CJIA 3TO OCYIIECTBUTCS

Text C

4 TlpoutuTe, MepeBeAUTE W KPATKO NEPECKANKUTE ITOT TEKCT HA

AHIJIUNCKOM fI3BIKE.

Steel
The most important metal in industry is iron arglatloy — steel. Steel is an
alloy of iron and carbon. It is strong and stiftitlzorrodes easily through rusting,
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although stainless and other special steels resisbsion. The amount of carbon in
a steel influences its properties considerablyelStef low carbon content are quite
ductile and are used in the manufacture of sheet wire, and pipes. Medium-
carbon steels containing from 0.2 to 0.4 per canban are tougher and stronger
and are used as structural steels. Both mild ardlumecarbon steels are suitable
for forging and welding. High-carbon steels contdiom 0.4 to 1.5 per cent
carbon, are hard and brittle and are used in guttinls, surgical instruments, razor
blades and springs. Tool steel, also called sibteel, contains about 1 per cent
carbon and is strengthened and toughened by quenahd tempering.

The inclusion of other elements affects the progef the steel. Manganese
gives extra strength and toughness. Steel contp#hiper cent silicon is used for
transformer cores or electromagnets because itangs grains acting like small
magnets. The addition of chromium gives extra gfiferand corrosion resistance,
SO we can get rust-proof steels. Heating in thegree of carbon or nitrogen-rich
materials is used to form a hard surface on stesdelhardening). High-speed
steels, which are extremely important in machowd, contain chromium and
tungsten plus smaller amounts of vanadium, molybdeand other metals.

LESSON 8
Grammar: Verbals. Participle. Gerund. / Review /.

1 CBoaHoe ynpaxkHenue Ha “-ing”-forms. OmnpeneanTe HeJTHIHYIO
dopmy riarosia B caeaywimmx npenoxkenusx. Ilepeseaure Ha
PYCCKHMH A3BIK.

1. Because of its being expensive silver is notelyicused in industry. 2.After
conducting many experiments to find a solutionhaf problem, the scientists made
the first successful device. 3. The substance béegted, the motion of the
molecules increases. 4. The semiconductor diodegkeeivery important device of
modern science is common knowledge. 5. Problemraplg not only a means of
testing knowledge; it is also a means of acquikingwledge in useful forms.

Pre-Text Exercises
1 IlepeBeaure cjieayrwoinme cJOBOCOYETAHNUS U3 TEKCTA ¢ MOMOUIbIO CJI0BaPSI.

Middle Ages, in the second half, high grade stedleap steel, that's why,
mechanical qualities, in one’s honour, regular istsid

2 IlepeBenuTe HA PyCCKHU A3BIK:

to alloy, to add, to lead (led, led), to do muahbt engaged in, to cope with, to
work hard, to become interested in, to examinapjeear, to look like.
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3 CaoBoobOpazoBanue. [lepeBenTe NpoU3BOAHBIE CJIOBA COTJIACHO MOJIEJIH.
Mopenab. ocHOBa rJaroJa + ing
to melt masurs; meltingeaaska
to work — working; to chill — chilling; to examén- examining.

4 TlpociymaiiTe cJI0Ba U CJIOBOCOYETAHUS /1JIsl IOBTOPEHUS U 3alIOMUHAHMS

1. to appear MOSIBIISITHCS
2. grade KauecTBO, COPT
3. sword Meq
4. to present /to/ NPEJCTaBISATh /KOMY-TO/
5. to examine OCMAaTpHUBaTh
6. to alloy JerupoBath /cranb/
7. to look very much like OBITH OYEHBb MOXOKUM
8. to cope with a problem CIPaBHUTHCS C IPOOIEMOi
9. addition nobaBka
10.unsuccessful HEYCITEITHBIN
11.various pa3IUYHBIH
12 contribution BKJIA]
131to be engaged in OBITh 3aHATBHIM B
14to turn to 00paTuThCA K
15acid KHCJIOTa

Text A

From the History of Steel

Everybody knows that the oldest and best stediasbulat steel. It is strong
and plastic. There is information that even befkt880 B.C. people could make this
kind of steel in India, Persia, Syria and EgypttHa Middle Ages they made steel
in Damascus and Japan. So, the other name fouthedteel is Damascus steel.

In the second half of the $8century with the Industrial Revolution there
appeared the production of big machines. Peoplelateenuch high grade and
cheap steel for machine-building. That's why thegédn to study different steels,
their properties. Scientific research led to thpespance of a special science about
metals.

In 1820 Robert Scott traveled about India. He gtarested in Indian steel and
bought in Bombay an Indian sword. He brought thegtho England and presented
it to the London Royal Society. Michael Faradag well-known English scientist,
who was an expert in experimental research, begaxamine the Indian steel.
Chemical analysis showed that there was aluminiutihe steel. The new alloy
looked very much like the bulat steel but the giaaglish scientist could not cope
with the difficult problem.

In 1828 Russian metallurgist P.P.Anosov learnt alb@raday’s experiment.
He also started his research with “magic” additidhe added to steel silver, gold,
platinum, and even diamond, but — no good resulisese unsuccessful
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experiments led to the systematic regular studiesvasious alloys. Anosov’'s
contribution to metallurgy was great.

Anosov did much for the development of metallurgyascience. He was
engaged in experimental work for many years and thened to the theoretical
study of steel production.

Anosov was the first to use microscope for exangirilme structure of metals
and alloys. He used an acid to see the complektatreiof bulat steel. He coped
with the problem and understood how the structfir@ metal is connected with its
mechanical qualities. He worked hard for 5 yeard @adiscovered the real bulat
steel in 1833. The secret was not only in the amepts of the steel but in the
specific technological process. The results of teis year studies P.P.Anosov
published in 1841 in his first book “On Damascugebt The book was
iImmediately translated into French and German. Miamgign scientists became
interested in Anosov’s work.

Post-Text Exercises

1 Haiinute B Tekcre cioBa ¢ —iNg ¢opmamu. Onpenenure BUA HeJIUYHOH
¢hopMbI / mpUYacTHE WJIH TepyH/IHI /.

2 OTBeTbTE HA BOMNPOCHI MO TEKCTY:

What do you know about the bulat steel?

When and why did people begin to study differeaekst?
Who made different experiments with steel?

What contribution did Anosov make to metallurgy?
What book did Anosov publish in 18417

arhwpE

Text B

3 [IlepeBeautre TeKCT MNHUCBLMEHHO ¢ MNOMoOIIbI0 ciaoBapsi. Hamummre
AHHOTALMIO HA PYCCKOM SI3bIKeE.

Production of Steel

Converter steel is made from molten pig iron bycilog a blast of cold air
under great pressure through the metal. The carvapresents a large tank made
of steel and covered with refractory bricks with gmen top through which the
molten metal is poured into the converter and dut. When forcing the blast of
cold air through the melted metal, the oxygen doethin the air combines with
the carbon of the pig iron, and almost all the oarlm the metal is burnt out. Steel
made by this method is very cheap, but it is loadgrsteel because this method of
producing steel cannot be well controlled.

Steel made in this way is called “Bessemer stéatie ton of such steel can be
made in one minute.

35



Text C

4 TIpouTHnTe, MEepeBeaNTe W KPATKO NEPECKAXKUTE ITOT TEKCT HA

AHIJIMMCKOM SI3bIKeE.

P.P.Anosov continued making numerous experimem®diat investigating
the effects of various alloying elements on thepprboes of steel. Thorough
investigations having been completed, P.P.Anosoxeldped a method for the
production of special steel which combined the props of great toughness and
ductility with extreme hardness, thus initiating throduction of high-quality steel.
We also know of Anosov’s having devoted greatraitbd to the physical structure
and chemical composition of steel and also of hxrilg used the microscope for
the investigation of the structure of metal, thisthod being then quite novel.

Microscopic examination of metals being a sucaesgstigators have made it
the basis of modern metallurgy.

LESSON 9

Grammar: Verbals / Infinitive /
1 Bcnomuaute ¢gopmMbl HHPUHUTHBA

Active Passive
Indefinite to help to be helped
Continuous tobehelpng | @ —-emeeeeeee-
Perfect to have helped to have been helped
Perfect Continuous to have been helping | = ----meeeeee-

2 OoOparute BHUMaHue HAa (GYHKIMH HHPUHUTHBA M HAa CHOCOOBI €ro
nepesBoja

DyHKUNUA IIpumep IlepeBoa
Moaexanee To read English texts [sdurtath AHTJIMHACKUE
my great desire. TEKCTBI — MO€ OO0JIbIIOE
KeJIaHUe
YacThb COCTABHOTO His task was_to learn |&ro 3amaua cocrosiia B
CKa3yeMoro new process. TOM, YTOOBI H3YYHUTh
HOBBIN IIPOLIECC
JononHenune | like to read EnglishMue wupaButcs uutath
books. AHTJINACKUE KHUTU
Onpenesienue There are differentCymectByror
methods to obtainpasznuuneie METO/IbI
castings. HOJYYCHHUS OTIMBOK
OO0CTOATEILCTBO To make this report hédroOe caenaTh 3TOT
read many articles. JIOKJIaJ, OH  MpoYe
MHOT'O CTaTEMN.
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3 OOpaTtute BHMMaHHe HAa HMH(UHUTHBHbLIE 00OPOTHI M HA CHOCOOBI MX
nepeBoja B npemioxenun / Ciaoxuoe nonoanenne. CiaoxxHoe noasiexaniee /
1. I want_you to read an article about metals.
JlonoysiHeHue + UHPUHUTUB = 0OBEKTHBIM MH(PUHUTUBHBIA 000POT
51 xo4y, 9TOOBI BBl MPOYUTAIH CTATHIO O METAJIaX.
2. He is said to read much about metals.
[Tonnexaree + MHPUHUTUB = CYObEKTHBIN HHPUHUTUBHBINA 000pPOT
["'OBOpST, 9TO OH MHOTO YHTAET O METAJIaX.

4 ]I rpaMMaTHYeCKOr0 aHAIH3A!

1. This method of casting metals is said to beb®t one. 2. | want him to tell me
about an electric furnace. 3.The students wanteddogiven the necessary
information about metals and alloys. 4.Gold andesilare believed to have been
used by the ancients prior to any other metal. 5cafe expect any compound to
contain no less than two different elements. 6.\8& substances possess different
properties. 7.Many devices to measure differenp@rites of substances are used in
our laboratories. 8.To measure pressure is oftgningortant.

Pre-Text Exercises

1 YcTraHoBuTE C10BapHYI0 (DOPMY CJIEAYIOLIUX CJI0B M3 TEKCTA
oldest, known, cheapest, does, desired, made, shapated, cooled, changes,
called.

2 JlaiiTe 3HAYEeHHUE CJETYIOIIHNX BhIPAKEHUH

grey cast iron, white cast iron, to cast into mpldgricate shapes, alloying
elements, to improve hardness, wear resistancdeabé cast iron, to remove
castings.

3 [IpocaymaiiTe cJiOBa U CJIOBOCOYETAHNS /IJIsl IOBTOPEHUS Y 3alIOMHUHAHUSA

1. castiron IYT'yYH

2. to cast OTJINBATh

3. solid TBEPI0E TEIIO

4. grey cast iron CepbIi UyTyH

5. white cast iron Oenblii YyryH

6. pig iron YYT'yH B UyIIKaX, YyIIKOBBIM YyTyH
7. malleable cast iron KOBKHI YyTyH

8. to improve yIIy4dIaTh

9. fast OBICTPO

10.mold = mould muTeitHas hopma
11wear resistance M3HOCOCTOMKOCTH

12 casting OTJIMBKA

13to anneal 00KHTaTh, OTITYCKATh
14 furnace neyb

15ductile [UIACTUYHBIN, KOBKUU
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Text A

Cast Iron

Cast iron is one of the oldest ferrous alloys kndavman. It is the cheapest of
the ferrous metals and must be cast into shapeda®$ not possess the necessary
plasticity to form it into desired shapes by plastiethods when in the solid state.

There are many variations in the structure and iphlyproperties available in
so-called “cast iron”. However, we may classify edist irons into three groups:
grey cast iron, white cast iron and malleable rast

Grey cast iron constitutes one of the most valwedd metals. It may be made
by melting pig iron and scrap in the cheapest dfingeprocesses, the cupola, and
then cast into molds forming intricate shapes thay vary from a few grams to
many tons on weight. Many grey cast irons are nast with the addition of some
alloying elements, such as nickel, copper, molybdgnchromium. The alloys are
used to improve the strength and hardness of ttega.

White cast iron has practically all of its carban the combined state as
cementite. If white cast iron were slowly cooledtire molds it would have a
structure of ferrite and free carbon in the forngodphite. If cast iron were cooled
relatively fast in the molds it would have a stwret of martensite and cementite.
This improves hardness and wear resistance ofastengs.

Malleable cast iron is made by a process of anmgaihard, brittle white cast
iron. A white iron casting is placed in a furnace alowly heated to 1550-160B,
which usually requires two days. Then the cast hie@ooled slowly until the heat
reaches 120F. At this temperature the door of the furnace rayopened and
castings removed to cool in air. This treatmeningles the hard brittle white cast
iron into soft, ductile product called malleablestcimon. This form of cast iron finds
many applications.

Notes and commentaries:

cast JIATH METAJLII
cast iron 9yTyH

intricate shape cnoxHas popma
cementite IIEMCHTHUT
ferrite beppur
martensite MapTEHCUT

Post-Text Exercises
1 HajiguTe B TekcTe HH(PUHUTHBBI. Y Ka:KUTe UX GopMbl U PYHKIUM.

2 OTBeTbTE HA BOMNPOCHI MO TEKCTY:
1. What are the three groups of cast irons?
2. What is important to know about grey cast iron?
3. What is cementite? What is martensite?
4. By what process is malleable cast iron made?
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3 PacckaxuTe HA AHTJIMMCKOM sI3bIKE 0 KJacCH(PMKAIUN YYTYHOB.

Text B

4 TlocJie 03HAKOMHTEJIBHOI0 YTEHUS TEKCTAa OTBEThHLTE Ha BOIIPOCHI, JaHHbIC
Hu:xke. IIncbMeHHo nepeBeaAUTEC ONMMCAHUE IICYH.

Pig iron is mainly used in the production of steelthe Bessemer furnace,
Martin furnace, and electric furnaces. Pig irontaors impurities which may be
harmful in steel, so a process of steelmaking st®1sn the removal of the
Impurities by oxidation. The oxidation is accombpés either by the oxygen of the
air or by adding some oxidizing agent. The carboasent in the pig iron is
oxidized to CQ which escapes in the furnace gases, whereas likee iotpurities
are oxidized to compounds which will unite with tslag. Wrought iron produced
by the puddling process, is used for the produatiosteel by the crucible process,
but both processes are rarely used today. TheeBwssfurnace, in which the
refining action is accomplished, is a large, pdaped steel shell lined with fire
brick. This shell or converter is tilted on its siduring the charging of pig iron,
after which a blast of air is turned on throughesoin the bottom /"tuyeres”/, and
the converter is returned to an upright positiorhéW the impurities have been
oxidized, the blast is immediately turned off, dnhd heat is ready. Then the heat is
recarburized by the addition of some alloys, asnguthe blast some of the iron
was inevitably oxidized, and the recarburized seteeremove the oxygen.

1. What kinds of impurities does pig iron contaion?
2. How does the removal of the impurities take place?
3. What kind of furnace is the Bessemer furnace?

Text C

S [IpouTHnTe IMAJIOT U MEPECKAKUTE €ro NMo-aHIJTHICKHU:

- Could you explain me the difference between pig mad cast iron?

- Certainly. First of all, keep it in mind that thosetions do not correspond to the

Russian mepenenvHblil uyryH» and ®@uTeiHbI dyryH» respectively, since pig

iron may be produced for both steelmaking andmgsiust when the pig iron has

been remelted it is known as cast iron.

- And what is the difference between grey iron aite iron?

- You see, it depends on the form of carbon whaghiton contains.
You must know that the irons have above 2,0%arasshich can exist in them in
two forms; /1/ as free carbon or graphite whichsadt weak and bulky and
produces a grey fracture; or /2/ as combined cadoaementite / €/ which is
hard and brittle, and produces a white fracture.

As a rule, the pig iron smelted for castisggrey. It readily fills moulds and
easily yields to working by cutting tools. You madto remember that silicon is a
strong graphite stabilizer in pig iron, whereas ggtmrus makes it fluid — both
qualities are valued in the foundry.

As to the pig iron smelted for steelmakings usually white.

- No more questions. Thank you for your information
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Commentary

grey /white/ iron cepblii /0enbiit/ ayryH
fracture -M3JI0M
to yield to working by cutting tools HOJIaBaThCsl 00pabOTKE PEXKYIIUM
MHCTPYMEHTAMHU
strong graphite stabilizer CHIIBHBIN TpauTO00pa3yIONIHii
fluid - TeKY4Hii
foundry - JINTENHBIN LEX
LESSON 10

Grammar: Adverbial Clauses of Condition

1 BcnomuuTe 3 Tuma YCJIOBHBIX mpeo:keHuil. OOpaturte
BHHMAaHHE Ha IMepPeBO] TIJIaroJbHOil ¢OopMbI B TIJIABHBIX H
NPUIATOYHBIX MPEAJI0KEHUIX TPeX THUIIOB.

| TMI Il T Il Tun
PeanbHble yciioBus, MaJiopeanbHbie HepeaabHbie yciioBus,
OTHOCHIIMECH K YCJOBHS, OTHOCSIIHECH | OTHOCHIIMECS K
HACTOSLLIEMY H K HACTOSILLIEMY U | IpoLIeeMy BpeMeHH!
OyayuieMy BpeMeHH OyayiuiemMy BpeMeHH

If he knows about thelf he knew about the If he had known about
production of castingsproduction of castings, hehe production of

he will tell me about it. | would tell me about itcastings, he would have
now. told me about it
yesterday.

Ecnu  om 3maer o | Ecim 0wl OoH 3Hal o |Ecim Obl OH 3HAI O
MPOM3BOJICTBE OTJIMBOK, | IPOU3BOJCTBE  OTJIMBOK, | IPOU3BOACTBE OTJIMBOK,
OH pacCKaXeT MHE O |OH pacckaszal Obl MHE O | OH pacckaszayl Obl MHE O
HEM. HEM ceiuac. HEM BYEpA.

2 Jlns rpaMMaTHYeCcKOro aHAJIH3A’

1. If you have time, you will tell me about powdeetallurgy and its role in the
automobile industry. 2.He would have answered yaquestions if he had been
present at the lecture on non-ferrous metals aanl groperties. 3. If you came
tomorrow | should give you a book about differeastings. 4.Had you given me
the book about castings yesterday, my report whakke been much better. 5. If |
were here | should tell you more about non-ferrallsys. 6.1f you had read the
article, you would have known much interesting dhlibe steels used in industry.
7.1 shall make the report on non-ferrous alloysondition that you help me.
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Pre-Text Exercises
1 IIpournte cjeaywine HWHTEPHALMOHAJbHBIE CJI0BA |

CJIOBOCOYETAHMSA U ONpeaeuTe UX 3HAYCHUS
metallurgical methods, traditional, structural,tical, cycle, powder metallurgy,
type, porous, dynamic, operation, component.

2 CuoBooOpa3zoBanme. JlaiiTe mepeBoa  CjJeAylOmIUX  CJIOB  Kak
CYHIIECTBUTEIbHBIX H KaK I71aroJioB. O0paTture BHUMaHUe HA YTEHHeE CJI0B.

work — to work ast — to cast
use — to use light — to light
part — to part alloy — to alloy

3 IIpoutnTe TekeT A u3 ypoka 10wu mocrapaiitech NpaBUJIbHO BHIOPATH OIMH
U3 0TBECTOB HA MOCTABJICHHBIC BOIIPOCHI
1. What metals are more expensive?

a) non-ferrous metals;

b) ferrous metals.

2.What do you know about copper?
a) itis a reddish-brown metal,
b) it has low electrical conductivity;
c) it has not very high corrosion-resistant qualities;
d) it is used for making electrical contacts and wires

3. What properties does aluminium possess?
a) itis a hard metal;
b) itis light in weight;
c) itis used for automobile and airplane parts;
d) it has low corrosion-resistant qualities.

4. What do you know about nickel?
a) itis a soft metal;
b) it has high corrosion-resistant qualities;
C) itis a silvery metal.

4 TIpociymaiiTe cJI0Ba U CJIOBOCOYETAHUS /sl IOBTOPEHHUS U 3alIOMUHAHMS.

1. to contain COJIepXKaTh

2. tin 0JIOBO

3. expensive JOPOTOM, TOPOTOCTOSIITHIA
4. to require TpeOOBaTh

5. to cast otk /meram/

6. thermal conductivity TEILIONPOBOIHOCTb

7. frequently 4acTo

8. lead CBUHEII
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9. reddish KpacHOBATHIH

10.quality Ka4eCTBO
11.wire MPOBOJIOKA, TIPOBO/T
12.brittle XPYHIKUH
13.to employ UCIIOJIb30BATh
14.pure YUCTBIN
15.sheet JUCT
16.soft MSITKHH
17.low HU3KHAM
18.lining IPOKIIaIKa
Text A

Non-Ferrous Metals

Some non-ferrous metals do not contain iron, swchapper, nickel and tin.
Other metals and alloys in which iron may be pregerit not in the principal
proportion are also classed as non-ferrous.

Non-ferrous metals are more expensive than ferames. They are used,
therefore, only where special properties are requiMost non-ferrous metals have
better resistance to corrosion than steel; theyuavally more easy to cast and to
work, some of them have especially high thermal alettrical conductivity or
light weight, etc.

The metals most frequently used to make non-femaeetsl casting are copper,
tin, zinc, lead, nickel, gold and aluminium.

Copper is a reddish-brown metal. It has very higgttecal conductivity and
high corrosion-resistant qualities. Its electricahductivity is higher than that of
any other metal except the much more expensiversiopper is used for making
electrical contacts and wires, pipes, telephonéesabtc.

Zinc is a hard, brittle, bluish-white metal thatisployed in the pure form as
sheet zinc.

Lead is a very heavy bluish-grey metal which ispaaft. This metal is highly
resistant to corrosion, but its strength is so that it must be supported by a core
of some other metal. Lead is used for lining pies] tanks, etc.

Aluminium is a soft silvery white metal. It is lighn weight, has high
corrosion-resistant qualities and is used for aotmhia and airplane parts as well as
for making different light-weight objects-framesairs, etc.

Tin is a silvery, corrosion-resistant metal. Ihexrdly used in pure form, but is
employed as an alloying element.

Nickel is a hard silvery metal. It has high corossresistant qualities and is
used for plating iron, steel, brass, and other bba@estals. The thickness of nickel is
often 0.0003 in. for plating on brass and 0.00fbrplating on steel.

The above-mentioned non-ferrous metals may be mixgdrious proportions
to form many alloys.
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Post-Text Exercises

1 OTBerbTE HA CJIeayIOLIHE BOMPOCHI:

. Do non-ferrous metals contain iron?

. Are non-ferrous metals more expensive than Gsrones?

. What metals are most frequently used to makef@waus metal castings?
. What properties does copper possess?

. What is lead used for?

. What is aluminium used for?

. Is tin used in pure form?

. What is nickel used for?

O~NOUITDAWN P

Text B
4 IlepeBeauTe TEKCT MUCbMEHHO ¢ MOMOIILIO caoBapsa. Hanumure
AHHOTALMIO HA PYCCKOM SI3bIKE.

Non-Ferrous Alloys

Non-ferrous alloys are nearly all alloys which hémeen developed to meet the
specialized needs of industry. They have been geagcording to their dominant
element.

Copper-base alloys are used where high thermaleotrieal conductivity is
the chief requirement.

Aluminium-base alloys are used where light weighprimary requirement.
They are also used because of their resistancertoston. Besides, aluminium-
base alloys have desirable combinations of mechbproperties with thermal and
electrical conductivity.

Castings made of magnesium-base alloys are usedewight weight is
needed.

Brasses are yellowish or reddish alloys of copped ainc in different
proportions. An addition of tin makes brasses gfeonBrasses are very ductile and
may be treated without heating them. They are ufedmaking musical
instruments, etc. The usual brasses contain ab@atd&pper and 33% zinc. These
alloys have good resistance to corrosion as welg@sd finish, good casting
gualities, and machinability. About 3% lead may dukled to make brass more
machinable.

Bronze is an alloy containing primarily copper aml The most common
bronzes are known as straight bronze, phosphozbrand manganese bronze.

There are also lead-base alloys, tin-base allaps;lrase alloys and nickel-
base alloys.

All non-ferrous castings will take a high polishdawill not rush so easily as
the ferrous metals, a characteristic that makem tespecially useful in wet or
damp places.
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Text C

5 IlpouTHTe TEKCT M MOCTapaiiTech MOHATH €ro OCHOBHOE COJEpPIKAHUe.
OTBeTbTe HA KJII0YEBBIE BONMPOCHI 110 €r0 COAeP:KAHMIO.

Nickel, a hard, silvery-white metal, was known ire€ce and India, but it was
probably quite rare. It really did not come intmgeal use until the fBcentury in
Germany where it got its name of nickel which meaid Nick” or “demon”. It
was so called because it was difficult to work.

Zinc, a white metal, which we use today in a huddsays was not known in
the ancient world. It was almost in modern timest tbure zinc was first made in
Germany. We use zinc for making brass today. Bethaps, the use of zinc to
protect steel and iron is more important nowadaiere are several ways in which
this is done. For example, it can be applied toaimes lead, that is in the form of
paint.

Then there is a rather crude method of applying zmiron. It consists in
spaying the iron with molten zinc.

All the metals seemed mysteriouanncTeennsiii/ to the ancients. They were
terribly afraid of them.

It seems that the alchemists were the first to tgkéhe study of metals in the
mediaeval dpeanesexopsiii/ times. During the 12 and 1% centuries many
alchemists lived and worked in England, France &@stmany. They usually
worked alone. They had two aims: to change basalnmbd gold, and to find an
elixir of life, a drink that would keep people yaunThe alchemists, to a great
extent, were the forefathers of the modern science.

Scientists today say that the world is made upnefloundred simple elements.
Now we know a great deal about them; not only whay are but how to combine
them with hundreds of other metals to make alloys.

Questions:

1. When did nickel come into general use?

2. Where was pure zinc first made?

3. What was the attitude of the ancients towardthalmetals?

4. Do you know a crude method of applying zinatm?

5. What do you know about the alchemists of tHRd®d the 18 centuries?

LESSON 11

1 IIpouTHTE HHTEPHALIMOHAJILHBIE CJIOBA U NepeBeNTe UX.

metal, production, product, industry, method, ca®plmachine, mechanical,
ceramic material, temperature, assembly, to clasgsibup, hydraulic.

2 3anoMHHTE cieayromue ¢JioBa CJIOBOCOYECTAHUSA.

metal casting MeTaJInYecKast OTJIMBKA
sand casting JIUTHE B 3EMITIO
foundry JUTEHHOE MPON3BOACTBO
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furnace mold /mould/
sand mold /mould/

to solidify

owing to

In most cases

specified manufacturing
tolerances

refractory
heat-resisting material
surface finish

neub, JIUTeHas hopma, U3JI0KHHIIA
necoyHas popma

3aTBEP/ICBATh

omarogaps /aemy-to/

BO MHOTHX CJIydasx

YCTaHOBJICHHBIE MPOU3BOCTBEHHBIC JOMYCKH

OTHEYIIOPHBIM MaTepua
TEIUIOYCTOMYMBBIN MaTEpUa
OTJIeNIKa, OKOHYaTeIbHAsi 00paboTKa MOBEPXHOCTHU

smooth TTIAJKAN, pOBHBIN
rough HEPOBHBIH, IEPOXOBATHI
coarse sand KPYITHBIN /KPYITHO3EPHUCTHII/ TecOoK
fine sand MEJIKHI /MeTKO3epHHUCThIN/ TIECOK
to pour pasiuBaTh
die casting JINTHE TI0J1 JABJICHUEM

Text A Metal Gng

Metal Casting - A Basic Manufacturing Process

One of the basic processes of the metal-workingstrg is the production of
metal castings. Numerous methods have been dewklttpeugh the ages for
producing metal castings, but the oldest methdtas of making sand castings in
the foundry. Primarily, work consists of melting talein a furnace and pouring it
into suitable sand molds, where it solidifies asdusmes the shape of the mold.
However, the operation of making sand casting®isaa simple as it seems.

The foundry industry has developed slowly but stgatrough the centuries.
At present, however, the industry is going through process of rapid
transformation, owing to modern development of neghnological methods, new
machines, and new materials.

There are few metal-working industries that dous# castings of one or more
kinds. Most castings serve merely as details or pmrant parts of complex
machines and products. In most cases, they aralfasable only when they are
machined and finished to specified manufacturingrémces, providing easy and
proper assembly of the product.

Development of Metal-Casting Methods

Metal-casting methods may be classified into thyemups, depending upon
the type of mold used and the manner in which tbBen metal introduced into the
mold.

The mold may be made from a refractory or heattiegj material, such as
sand, some suitable ceramic material, or plastech $nolds are used only once.
The kind of material, chosen to make the mold, esedmined primarily by the
melting temperature of the cast metal. Other fadtorolved are the porosity of the
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molding material, i.e., the ability to transmit aind gases, and the type of surface
finish desired for the product. For example, toadbta product with smoother
finish a finer molding sand is needed; for roughish a coarser molding sand is
needed.

Molten metals may be poured into the mold by gyawit by pressure. The
latter method is known as die casting. Die-castmgy be furnished by air,
hydraulic means, mechanical means or centrifugally.

Post-Text Exercises

1 NaiiTe pycckue 3KBUBAJIEHTBI:

numerous methods; the oldest method; to assumeshdpe of the mold; through
the centuries; owing to modern development; in mastses; specified
manufacturing tolerances; easy and proper assertitdyporosity of the molding
material; the ability to transmit; smoother finiglougher finish; hydraulic means;
mechanical means.

2 JlaiiTe aHIJIMiCKHE SKBHBAJIEHTHI.

OpUHUMATh (OPMY M3JIOKHHIIEI, OMepalus TMOJyYeHUs TEeCOYHOM (OpMBI,
Oylarogapsi COBpeMEHHOMY Pa3BUTHIO, BO MHOTHX CIIydasix, 00ecrieunBast JErKyro H
NPaBWIbHYIO COOpPKY H3Jeius, B 3aBUCUMOCTH OT THIA JUTEHHOU (HOPMBI,
CITIOCOOHOCTH MepeaaBaTh, GOPMOBOUYHBIN NECOK, TUTHE MO JaBJICHUEM.

3 OTBeTHTE HA CJIeYIOIHME BONMPOCHI:

1. What is the oldest method of producing metaticgs? 2. What is the use of
castings? 3. How can metal casting methods beifodaks4. Will you describe the
operation of making sand castings? 5. What materiated for making the mold?
6. What can you say about die casting?

4 3akoHYMTE NMpPeI10KeHHs (Ppa3amMM U3 TeKCTa A.

1 One of the oldest methods of metal casting isdha.... .

2 Work consists of ..... :

3 Castings serve as .....

4 Metal-casting methods may be classified dependgian ... .
5 The mold may be of ... .

6 Die casting is characterized by .... .

S IIpournTe Texker B u mepeBennte ero 0e3 cioaps. Ilepenaiite kpaTkoe ero
coacpkaHue Ha AHIJIMHCKOM SI3bIKE, HCIIOJIb3YH Pa3roBOpPHbIC KJIIMIIIE:

it is well-known that ....

it is possible to say ...

in my opinion ....

as far as | know ....

it is important to say .....
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Text B Casting

Casting is the process of forming metal objectsriajting metal and pouring
it into molds. Wrought metal products differ frorast metal products. Practically
all metal is initially cast. Castings obtain theivape principally when molten metal
solidifies in the desired form. Wrought objectswawer, are cast as ingots and then
plastically worked to the desired shape.

Metal-casting processes have certain advantageornmparison with some
other shaping processes. Metal casting is highgptable to the requirements of
mass production. Large number of castings may bdumed very rapidly. The use
of castings in the automotive industry provides Empustration of this point.
Extremely large heavy metal objects may be castnwheis difficult or
economically impossible to produce them otherwise.

6 Ilepenaiite conep:kanne Tekcta C HA PyCCKOM fI3bIKE

Text C Continuous Casting of &l

Continuous casting of steel is a process in whighid metal is poured into
the mould from the lower end of which a partialbfigified ingot is continuously
withdrawn. The cast ingot is, when completely sbéd, cut into lengths.
Continuous casting simplifies conventional steekimg process by eliminating
several operations and much costly equipment.

The quality of continuous cast material is supetiothat produced by normal
method. The surface of an ingot is better and sarfaonditioning is not normally
required, even on highly alloyed steels. In masises the reduction of operating
costs is about 10 per cent of the present costrai-8nished billets and slabs. Such
savings have a profound effect on the economigsarfuction.

Notes:

wrought metal objects u3Jenusi, 00paboTaHHBIC JaBICHUEM
desired form /shape/ HY>Has opMa

ingot CIINTOK

shaping process (hOpMOBOUHBIH ITpoLIECC

LESSON 12

1 IIpouTHTE HHTEPHALIMOHAJILHBIE CJIOBA U NepeBeNTe UX:
proportion, model, modern, to form, type, procgssmanent, practical, gravity,
graphite, structure, technique, ingredient.

2 3anoMHHUTE cileaymouime ¢JoBa U CJIOBOCOYECTAHUSA.

sand molding nouBeHHast (hOpMOBKa, (HOPMOBKA B IMOYBE
mold material (OpMOBOYHBII MaTepHa

grade copT

cohesion CILIEIUIEHUE, CBA3HOCTD

to pack YILIOTHSITH
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depreSSion}} yriayOJieHHe, 0JI0CTh

cavity

permanent mold nocTosiHHas opma

modern technique COBpeMeHHas TeXHHKa /TexHojorus/
to make it possible JIeJ1aTh BO3MOXHBIM

low-melting temperature metals  nerxoraBkue MeTaLIbI
higher-melting temperature metals Tyromnaskue MeTauTbI

with the aid C TIOMOIIIBIO
to withstand BBIZICP)KUBATH
screw BUHT
core CTCPXKCHb
hollow space IIyCTOE MPOCTPAHCTBO
dimensional accuracy TOYHOCTb I10 pa3Mepy
pressure JaBJICHUC
Text A Molding
Sand Molding

Among the mold materials sand is used more oftecesit can be packed to
any required shape with small effort. Of course, pinoper grade of molding sand
must be selected, and the ingredients with whiehstind is mixed must be used in
prescribed proportion in order to obtain necessahesion. The pattern or model
of the object to be cast is placed into a box. $aed is molded by packing it
around the pattern of the object. When the patiemithdrawn from the sand a
depression or cavity is formed.

Most castings are produced in sand molds, sineentiethod of production is
relatively simple, inexpensive, and is not limitedany particular type of metal or
to certain sizes and shapes of castings. Of counséds are used only once, and
each casting requires a new mold.

Metal Molding

The use of the permanent type of mold made fraeelstron, or any other
suitable metal is greatly desired.

However, in processes which use permanent moldse sdifficulties are
presented which are not easily to overcome. Becalisieese difficulties, use of
molds of this type is limited. Large castings aiffiallt to produce in permanent
molds. Permanent metal molds are practical forelgsgpduction of small — and
medium-size castings more or less of simple shampsje from low-melting-
temperature nonferrous metals and their alloys.dévio technique makes it also
possible to cast higher-melting temperature metdath the aid of permanent
molds.

Metals used to make permanent molds must be chretiected to withstand
high temperatures. Steel molds, coated with redrgcinaterial such as graphite,
may also be successfully used for production of and steel castings.

The metal molds are usually made in two parts wlach either clamped
together or closed by a screw or other suitablecdeVf necessary, cores made of
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metal or sand are employed to form hollow spacekercasting. If metal cores are
used, they should be removed as soon as the chsigugs to solidify. The molten
metal may be introduced into the mold by gravitypmssure.

Castings made in metal molds have greater dimealsiecuracy than sand
castings. They are also strong and have good steuckhey can be re-used.

Post-Text Exercises
1 IlepeBenure caeayromme CJI0BOCOYETAHNS, BHIOPAHHbIE U3 TEKCTA !
the proper grade; in order to obtain; required shéygcause of these difficulties;
permanent molds; small- and medium-size castingw: Imelting- temperature
metals; higher-melting temperature metals; with #n@ of permanent mold; to
withstand high temperatures; in most cases; as agadimensional accuracy.

2 HajigurTe aHrIniicKkue YKBHBAJEHTHI.

1. nmouBeHHast GopMOBKa 1. to mold

2. noctosiHHas popMma 2. core

3. ¢dopmoBaTh 3. grade

4. cTepKeHb 4. cavity

5. HeoOXoaMMOE CIIeTUICHNE 5. permanent mold

6. TOYHOCTH IO pazMepy 6. to withstand high temperature

. OTHEYIIOPHBIA MaTepUal 7. sand molding

8. mosocTh 8. refractory

9. BBIIEPKUBATH BBICOKYIO 9. dimensional accuracy
TEMIepaTypy

10.copr 10necessary cohesion

3 IlepeBenuTe MPOM3BOAHBIE CYIIECTBUTEIbHbIE OT IJ1ar0JI0OB:

to mold -popmuposars molding -
to pack -ymioTHATH packing -
to cast -oTiuBaTh casting -
to finish -o6pabarbiBaTh HAYUCTO finishing -
to use #cmnoaL30BaTh using -

to make {1pon3BoaUTH making -

4 IIpocMOTpHUTE TEKCT M BbI0EpUTE U3 CIACAYIOIINX YTBEPKICHUI Te, KOTOpbIe
COOTBETCTBYIOT €r0 CO/IePKAHMIO:

1 Most castings are produced in ....
a) loan molds;
b) sand molds;
C) permanent molds.
2 Permanent metal molds are practical for largelyocbon of ...
a) large-size castings;
b) complex shape castings;
¢) small-and-medium size castings.
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3 Sand molds are used ...
a) only once;
b) twice;
C) many times.

4 Large castings are difficult to produce in ....
a) sand molds;
b) permanent molds;
c) steel molds.

5 Metals used for permanent molds must withstand ...
a) low temperatures;
b) severe stresses;
c) high temperatures.

5 CpaenaiiTe KpaTkoe co00lIeHHEe HA PYCCKOM WM AHTJIMICKOM SI3bIKAX IO
OCHOBHOMY CO/Iep:KaHHI0 TeKcTa B.

Text B Moulding prosses

Many metallic articles may be produced in the finyrin the form of casting.
This method involves melting the metal and thenrimguit into a previously made
mould where it solidifies.

Castings are made of grey and malleable ironsl, sied copper, aluminium
and magnesium - base alloys. Castings are usedaioufacturing cylinder blocks
of automobile and airliner engines, pistons, maehiool beds and frames, mill
rolls, wheels, pipes, etc. Therefore, castingeeHaund the widest application in
the engineering, metallurgical, building, chemiaadtl other industries.

The most common method of making castings is ird sapulds which are
made in metallic flasks using wooden or metal paste

Metallic patterns are most often made of aluminiese alloys which are
light in weight and can easily be machined.

The purpose of the flask is to impart the rigidayd strength to the sand in
moulding. Flasks are made of steel, cast ironumalium alloys.

Moulds may also be made of metal /permanent mauiddf fireclay /loan
moulds/.

Notes:

malleable iron KOBKHUH 4yT'yH

flask OTI0Ka

pattern MOJIC/b

to impart the rigidity -IPUIaBaTh KECTKOCTh
fireclay -OrHEeyIOpHas TJIMHa
loan mould FIOJTYTIOCTOSTHHAS (hopMa
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6 IIpoutuTe u nepeckaxkute TeKcT C HA PyCCKOM SI3bIKeE.

Text C
Iron and Steel Castings

In the foundry iron and steel castings of any éesform and size are made by
casting the molten metal in sand molds.

The molds are made by ramming sand around therpaitie flask. The flask
Is simply a box-type container of two or more sawsi, allowing for removal of the
pattern. The pattern is removed and the spacdad fvith molten metal. Patterns
are made of wood or metal.

Steel castings are almost exclusively cast in saolds, although some steel is
being cast centrifugally in metal molds. Steel icgst range in size from light Ya-
Inch sections to sections up to 4 feet, weighingentban 200 tons.

A mold used for castings of steel must possessiapaoperties. Due to the
high pouring temperatures, difficulties are enceugd in trying to manufacture the
perfect molding material and mold. The sands usesstnpossess high silica
content, bonding agents to insure proper cohedidheosand grains. Porosity and
the formation of holes are defects which occurtaelscastings because of internal
shrinkage or entrapped gases, oxides, slag, ®bene of the defects found in sand
castings may be eliminated through the use ofifeg#l castings.

LESSON 13

1 3anoMHuUTeE CiaeayonMe CJ0BA U CJIOBOCOYETAHUS:

green-sand mold

low cost

to ram

to pack

pattern

flask

to withdraw
dry-sand mold
clay-bonding material
to bake

to dry

skin-dried mold
mixture

bonding substanc?r
bond

internal surface
external surface

chIpas nuTeitHas hopma

-HU3Kasi CTOUMOCTD
- yTpaMOOBbBIBaTh, HAOUBATH

-MOEIh
- OTIOKa
-youpath
BBICYIIICHHASI TUTEHAs popma
BJIMHSHBIA CBSI3BIBAIOIIMIA MaTEpHal
- CyIIUTh

1I0BEPXHOCTHO BBICYILIEHHas (hopma
-CMECh

- CBA3BIBAIONICC BCIICCTBO

BHYTPEHHSISI IOBEPXHOCTh
Hapy>KHasi MOBEPXHOCTh
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to apply - IPUMEHATH, UCI0JIL30BaTh
to employ

partial mold -HeroyHas / yactuyHas / popma

core-oven €YIIMIbHAS TTeYb [T CTEPKHEH

core molding machine CTEpIKHEBAs MalllHA

core roll-over machine FOBOPOTHAsI CTEPIKHEBAs MAIlIMHA

core blowing machine HECKOHAOWBHAS CTEPKHEBAs MaIlIHA

core extrusion machine MaIlIMHa 1 BHIOUBKU CTEPKHEH
Text A Sand Mid

There are three principal methods of making santtilsndsreen-sand molds
are formed by mixing silica, 8 per cent or 15 pentcclay, and a small amount of
water. They are used principally because of thew kost and simplicity of
operation. The green sand is rammed around therpatt flasks. When the pattern
Is withdrawn, the mold is finished. The mold maydmired as soon as made or it
may be held over a day or more, depending uposizts. Green-sand molds are
recommended for cast iron.

Dry-sand molds are formed by mixing sand of coaysmn with a clay-
bonding material and water, and then baking theurgxdry. These molds are used
where heavy work is to be cast. Dry-sand moldsusgally made up one day,
baked overnight, and assembled and cast the ngxDdg-sand molds require the
use of metal flasks because heat is used to dmn.thédry-sand molds are
recommended for steel castings.

Skin-dried molds can be constructed economicallpig of two methods. By
the first method, silica sand /silicon dioxide /nmixed with a dry-sand bond. The
mixture is packed around the pattern to a thickrids'z, thus forming a partial
mold, which is dried out. When the partial moldiry the remaining portion of the
mold is completed with green sand. By the seconthode the entire mold is
constructed of green sand, after which a bondibgtsmce is applied to its surface.

Cores

Internal surfaces of castings are molded with ideo&dsand cores. Cores are
made chiefly from dry-sand mixtures in core boxéproper shape, and then are
baked and inserted in the mold after the pattemldegn removed. In some cases,
metal shapes are used for cores. To simplify mgldiperations for intricate
castings, baked sand-cores are successfully entpliyre molding the external
surfaces.

Cores may be made by hand for limited productionis Twork consists of
ramming up sand in the core box, removing the éom the box, and then baking
it. For large production, cores are rapidly conded by special core-making
equipment. The core-ovens for drying the machindex@ores are usually arranged
close to the core-making equipment.
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Among the various types of machines developed fwme-making are the
following: the core molding machine, the core-rmller machine, the core blowing
machine and the core extrusion machine.

Exercises
|.HaiiguTe pyccKkue 3KBUBAJIEHTHI.

1 green-sand mold HenonHas popma

2 low cost ZBpICyIIEHHAs IUTeHas popma
3 dry-sand mold SreTaynyeckas Ormoxa

4 partial mold Levipast muTeiitHas popma

5 skin-dried mold Tmech

6 bonding substance BBICYIIINBATH

7 metal flask ‘€BA3BIBATH BEIIECTBO

8 pattern 8im3kast CTOUMOCTD

9 to dry out QueTanmnyeckas Ormoka

10 mixture 1Quonens
2 Hanumure aHrIMicKue IKBHBAJIEHTHI  CJIEIYOIIUX  PYCCKHX
CJIOBOCOYETAHUI:

OCHOBHBIE METOJIbl, HU3Kasi CTOMMOCTb, IPOCTOTA OINEPALNHU, B 3aBUCUMOCTH OT
pa3Mepa, KpyImHOE 3€pHO, CBS3bIBAIOIIMIA MaTepual, chlpas JuTedHas Qopma,
MOBEPXHOCTHO BBICYIIIEHHAss (opma, MeTajulMuecKasi OIOKa, BHYTPEHHSS U
Hapy»Hasi [OBEPXHOCTb, CHEIHAIbHOE O0OpyIOBaHME JJisi TMPOU3BOJICTBA
CTEPKHEM.

3 Onummure TPH OCHOBHBLIX MCETO/a IPOMU3BOJACTBA MNMECOYHBIX

JIUTEHHBIX hopM:

1 Green-sand molds.
2 Dry-sand molds.

3 Skin-dried molds.

4 OTBEeTHTE HA BONMPOCHI.

1. How are internal surfaces of castings moldedl?hat are cores made from and
how? 3.Is there any difference between cores usetinfited production and for
large production? 4. Why are the core-ovens aridrajese to the core-making
equipment? 5. What types of machines have beerap®defor core-making?

S IIpouTuTe U NepeBeauTe cojepkaHue TekcTa B Ha aHT/IMIICKOM sI3bIKe.
Text B
Cores and core-ovens
After the cores are formed in the core boxes, @nreyplaced on metal plates
and put in low temperature ovens operating withiaraye of 356to 450°F.
Core ovens have been developed for cores of vatymes and sizes, and for
both limited and mass production. Drying ovens rbayportable, stationary or
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continuous. Portable ovens are smadind are usually used when production is
limited. Stationary ovens are simple in constructémd are recommended for small
and medium-size cores produced in large quantities.

Cores may be made by hand for limited productiod by special core-
making machines for large production. There ardedsht types of machines
developed for core-making. For example, in the ddosving machine the sand is
blown at high velocity and pressure into a core.bbis process is rapid and
produces large quantity of cores of uniform streetand composition. Cores of
various lengths and shapes / round, square, ovdl ate extruded in specially
developed machines.

Notes:
portable ovens HEPEHOCHBIC TIeYN
stationary ovens HEIOIBMKHBIC TTCYH
velocity - CKOPOCTb
uniform - OJIMHAKOBBIN

6 [IpouuTaiiTe u nepenaiite cogep:xkanue Tekcra C Ha PyCCKOM sI3bIKeE:

TextC Principles of green-sand nabhg

Certain principles which provide the procedurerohiand steel molding are
suitable for all classes of foundry work. A praaticunderstanding of these
principles is essential for producing casting abdjguality.

The ultimate purpose of the operations in a foundrthe production of
castings of good quality at the lowest possiblet.cd$is over-all purpose is
subdivided into four specific aims with respectgteen-sand molding. These are:
production of sound castings which are free frontermal defects, such as
blowholes, porous spots and cracks; production mbath castings having a
uniform surface free from scabs, buckles and sysllscessful use of sand molds
which take the least possible time to prepare befoolten metal is poured into
them.

LESSON 14
1 3anoMHuUTeE CiaeayIOUIMe CJI0BA U CJIOBOCOYETAHMS:
cupola BarpaHka
air furnace OTpakaTellbHas MeYb
crucible furnace TUTCJIbHAS TICYb
open-flame furnace IJIaMEHHAs 11eYb
open-hearth process MapTEHOBCKHIA TTPOIIECC
flux duroc
charge 3arpyska, muxra
molten state pacIuIaBJIE€HHOE COCTOSTHUE
ladle KOBIII
capacity IPOM3BOIUTEIILHOCTh
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adjustment

HACTPOWKa, peryJupoBKa

to line ¢byrepoBath

firebrick OTHEYMOPHBINA KUPITHY
leg oropa, CTolKa

layer cion

bottom of the furnace nHUIIE, ioa/neyu/
opening OTBEPCTHE

tuyere bypma

coke bed KOKCOBBIH TIJIacT
wind box BO3IyIIHAS KOPOOKa

crucible zone
combustion zone

TUTEJIbHAS 30Ha
30Ha CrOpaHus

preheating zone 30Ha MIPEABAPUTEILHOTO HArpeBa
stack zone maxTa
waste gases 0TpabOTaHHBIE Ta3bI
shell KOPITYC, KOKYX
Text A Metal-Melting Equipment

The metal used in various kinds of castings is tedein several types of
furnaces. Cast iron is usually melted in a cupolaroair furnace; when high-grade
castings are required the electric furnace is eymoloPig iron, scrap iron, flux, and
other materials compose the charge placed in #lected furnace. This charge is
reduced to a molten state and then transferrelddig to the molds, where it is
cast. Steel may be melted and refined by the oparti process, the electric
furnace process, the converter process. Non-fermaials and alloys are melted in
crucible furnaces; open-flame furnaces; electrimdoes, and in rare cases, in
cupolas.

The Cupola Furnace

The cupola is the oldest type of furnace and thstraoconomical. It may be of
different sizes. Cupola capacities vary from 1 #oténs of metal per heat /the
amount of metal melted at one time/. It is diffictd produce metal of precisely
uniform quality in the cupola as compared to fusgm which uniformity of the
molten material can be controlled by frequent agdloglic tests and adjustment.

The cupola is a cylindrical shell lined with firedk. The main furnace
structure is usually supported on cast-iron legge ®pening at the bottom of the
furnace may be closed by cast-iron doors. Refrgcsand protects these doors
during the melting of the charge, which is placedrahe layer of sand. At the end
of the melting operation the doors open and mdser@maining from the charge
drop down through the opening.

A row of openings or tuyeres is arranged around ghell at its base to
introduce air to the coke bed. A wind box placethatlevel of the tuyeres supplies
the air.
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The cupola is generally divided into a number ofiez the crucible zone,
tuyere zone, combustion zone, melting zone, prefgeabne, and the stack zone.

The crucible zone is located at the bottom of tingota. Molten iron and slag
accumulate in this space.

The combustion zone extends from the bottom otuleres to the top of the
coke bed.

The melting and preheating zones extend the topeo€ombustion zone to the
charging door. The location of the charging doopeatels upon the size of the
cupola.

The purpose of the stack, which is another zoniefcupola, is to carry off
the waste gases. It is located above the chargiog d

Post-Text Exercises
1 Beimmumure U3 TeKCTa A aHIVIMMCKHE KBHBAJICHTHI CJEIYIOIIMX PYCCKHX
CJIOBOCOYETAHMM:
pa3JIMYHbIEC BUbI OTIIMBOK, B PEIKUX CIydasX, IO CPABHEHUIO C, IAJINHIPUYECKUN
KOpIIYC, 4YyI'yHHas OIlOpa, 4YYI'yHHOE OKHO, CJIOM MECKa, Yepe3 OTBEPCTHE,
BO3/yLIHas KOPOOKa, 30Ha MpeABapUTEIbHOIO HarpeBa, 30Ha CrOPaHus, TUTEJIbHAs
30Ha, 3aBaJIOYHOE OKHO, OTpabOTaHHbIE I'a3bl, KOKCOBBIN IIACT.

2 HanumuTre CNUCOK TEPMHUHOB, KACAIOIIUXCHA KOHCTPYKIIUM BATPAHKM.
3 HaiinuTe B TeKkcTe CyllleCTBUTEIbHBIE OT CJIeTYIOIIUX IJIaroJioB.
to melt, to locate, to charge, to adjust, to dasbperate, to open.

4 TlepeckauTe TEKCT A Ha AHIVIMICKOM SI3bIKE 110 CJIeAYIIeMy IUIaHYy:
a) Different types of furnaces;
b) Technical characteristics of cupola;
c) The cupola zones.

S IIpouTture u nepeBeaure Tekct B 0e3 caoBaps.
Text B Production of Géings

Production of castings made from different metalguires different types of
melting furnaces. The cupola furnace is usuallyduse melting grey iron. The air
cupola, and electric furnaces are used to melimétal for making iron castings.
For melting steel, the open-hearth crucible or tekedurnaces are used. Non-
ferrous metals are generally melted in crucibleet@ctric furnaces. The fuels
mostly used for melting metals are coke, coaland gas.

Besides the different types of furnaces, diffedd@ntls of moulding sand are
also required for making the moulds for differenétals. In many cases, it is
necessary to treab@padatsiBats/ either the metals or the castings in some special
way before the castings can be used.
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6 IlepeBeaure TekceT C B nucbMeHHOI (popMme.

Text C

Most of the grey cast iron produced in our counsrymelted in the cupola
furnace. The cupola is a vertical cylindrical typlefurnace, consisting of a steel
shell lined with firebrick. Usually the chargingatas located 15 to 25 ft above the
bottom. At the lower end of the furnace is a wirak lor air box. Air enters the
cupola through tuyeres. Some cupolas are equippidansingle row of tuyeres.

CupolMelting

Others have two or three rows of tuyeres.

The cupola is a simple and economical melting l@tause the fuel and the
metal are in intimate contact with each other. Fonedtal and flux enter the cupola
through the charging door.

Generally a flux is charged on the coke bed. Tk bsually extends from 36
to 60 in above the lower tuyeres. The preparatioth® charge and charging are

most important in obtaining uniform results in nrejt

LESSON 15

1 3anomHuTE ciieayOLINe CJI0BA U CJI0BOCOYETAHMS:

blast furnace
raw material
to reinforce
to reduce

to charge
impurities

to be fluxed
to be slagged
stove

to blow
hopper
upper bell
lower bell

to lower
hearth

to tap

to transfer
ladle

tuyere

JOMEHHAas I1€Yb
CBIpbE

YCHJIUBATh, YKPEIUIATh

BOCCTaHAaBJIMBATh

3arpyxarhb

pUMecH

npeBpaniarbes B (iroc
OTIILTAKOBBIBATHCS, IIPEBPAIIAThCS B IILTAK
BO3yXOHArpeBaTesb

POyBaTh

OyHKep, 3arpy304Hasi BOpOHKa

BEPXHUU KOHYC

HIKHHUM KOHYC

OITyCKaTh

nox /nieuun/

BBIITYCKATh /MeTau u3 neun/
TPaHCIIOPTUPOBATH

KOBIII

bypma

2 IlepeBeauTe MPOM3BOJAHbBIE IJIAT0JIbI OT CYIIECTBUTEIbHBIX:

slag
flux
heat
tap

-BBIITYCK

to slag -
to flux -
to heat -
to tap -
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pump -HacocC to pump -

charge 3arpysKa to charge -

blow - IyThe to blow -

drop -TnajJicHHe to drop -

transfer H{1epeMeIneHue to transfer -
Text A Blasukhace

The modern blast furnace is a tall circular streestabout 100 ft. high built of
firebrick and reinforced by steel shell on the ads It is the largest and most
complicated metallurgical apparatus in the wortds Icapable of producing more
than one thousand tons of pig iron every twenty faaurs and consumes enormous
guantities of raw materials.

Iron is reduced from the ore in the furnace by rseafrcoke charged with ore.
The impurities are fluxed or slogged by means mektone also charged with the
ore. The air blown through the furnace is heatednbgans of stoves that constitute
an important part of the apparatus of the blasidoe. These stoves are cylindrical
towers lined with firebrick. Gas burnt in the beottoof the stoves heats the
brickwork in them to about 1180. Thus, air pumped through the stoves is heated
to about 908C before it is blown into the furnace.

The ore, coke, and limestone are conveyed frongtband to the top of the
furnace by means of two cars running on an inclihett. The cars dump the
charge into a hopper from which it is then dropped the furnace by lowering the
upper bell then lowering the lower bell. The usdh#fse two bells prevents gases
and flame from being blown into the air from the tf the furnace every time it is
charged. Hot air is blown into the furnace throtigd tuyeres in the hearth of the
furnace.

As the iron and slag are formed, they drop to tbartm at the bottom of the
furnace. Since the iron is heavier than the slagettles to the bottom while the
slag floats on the top of the molten iron. There @vo holes in the hearth of the
blast furnace. The iron is tapped from the loweehthe slag is tapped from the
upper hole.

The molten iron is transferred by a ladle to thddmavhere it is cast into pigs
or to the steel making furnaces.

Post-Text Exercises

1 ITepeBeauTe HA PyCCKHUIl A3BIK CJEAYIONIHE CJIOBOCOYETAHMS !

circular structure; steel shell; enormous quarstitiey means of; inclined hoist; hot
air; through the tyueres; the heart of the furndbe; bottom of the furnace; the
lower hole; the upper hole; the molten iron; steaking furnace.
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2 3anosHMTEe NPONMYCKH B MNPEAI0KEHMSX T[JIarojJaMu, AAaHHBIMHM HUKe.
Hcnoab3yiiTe UX B CTPaJaTeIbHOM 3aJI0T€.

to heat; to slag; to tap; to reduce; to blow; toroeey; to transfer; to cast
1 Iron .... from the ore in the furnace by meansakec 2 The impurities .... by
means of limestone charged with the ore. 3 Thewinped through the stoves ....
to about 908C. 4 The ore, coke and limestone ... from the graoritie top of the
furnace by means of two cars. 5 Hot air .... intofth@ace through the tuyeres. 6
The iron ... from the lower hole; the slag .... frone thpper hole. 7 The molten
iron ... by a ladle to the molds where it ... into pigs

3 IlpoBepbTe ApPYr y Apyra, YCBOWJIHM JIM Bbl AHIJIMHCKHE JKBUBAJIEHTHI
CJIeIYIOIIMX CJI0B U CJI0BOCOYETAHMIA

CaMbIil KPYIIHBIN U CJIIOKHBIM ~ METAJUTYPrU4ecKuil amnmapat B MHpe, MOTPeOJsiTh
OTPOMHOE KOJIMYECTBO ChIPhsI, MOCPEACTBOM, BEpXHUN U HUKHUI KOHYCHI,

yepe3 (GypMbl, TMOJ Me4d, TOpSYM BO3AYX, paCIUIABICHHBIM YYTryH,
BO3/lyXOHarpeBartelb, OyHKEp, IPUMECH, KOBII, BArOHETKA, THULIE TIEYH.

4 ]JlaiiTe TP CTeNEeHU CPABHEHMSI MPUJIaraTeJbHBbIX:
large, heavy, complicated, difficult, importantwMohigh, many, little, slow, easy.

5 YcraHoBHUTE CJI0BAPHYIO (DOPMY CJIEYIOIIMX CJIOB M3 TEKCTa A!
reduced, heated, blown, built, burnt, stoves, @anening, dropped, heavier, largest,
transferred, tapped, lowering, molten, heats.

6 Ilepenaiite conep:xxanmne Tekcta B Ha pycckom si3bike

Text B Iron and its Production

Ferrous metals are used in industry in two gerferahs: cast iron and steel.
These two ferrous alloys are usually produced fpogriron and they have different
carbon content. Steel is iron which contains fra650o 1.7 per cent carbon, while
pig iron is an alloy or iron and carbon with thebmn content more than 2.0 per
cent.

The furnace that is used for separating iron frbendther elements combined
with it in the iron ore is called a blast furnace.

The modern blast furnace consisting of metallicllstrefractory and the
furnace top, rests on a very heavy and powerfafeeted concrete foundation.

A mixture of ore, fuel, and flux in proper propaonts is charged through a
specially constructed opening in the top of th@&ae. At the same time heated air
from stoves is blown into the furnace through theetes.

The process is a continuous one except for theogieriremoval of the
impurities, in the form of slag, and of the metaftough large openings in the
crucible of the furnace.
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7 Ilpoutute U mnepeBeaute TekeT C 0e3 ciaoBaps. Ilepeckakure ero Ha
AHTJIMVCKOM fI3BIKE.

Text C Blast fAace

The modern blast furnace constitutes the largestnamst complicated type of
metallurgical plant. Such a plant is capable ofdpng more than one thousand
tons of pig iron, a day. It consumes large qua#itf raw materials. The material
entering the blast-furnace derived its name fram fact that the air to support
combustion must be forced into it under pressuhe dir is usually blown in the
bottom through the tuyeres.

The blast-furnace is a circular shaft of differdithensions made of firebrick.
The furnace has a cylindrical crucible at its blase¢he molten products.

Chemical reactions between carbon, oxygen, and amh its oxides occur
within the blast-furnace. As a result of these tieas pig iron and slag are
produced.

LESSON 16

1 3anomMHuUTE CJaeAyOIINE CJI0OBA M CJIOBOCOYCTAHMS:
to generate heat BbIpabaThIBaTh TEILIO

to free 0CBOOOX1aTh

to convert IpeBpallaTh

to oxidize OKHCJIATh

tilting vessel Kayarouics /onpoKuIbIBarOIIMiCs/ COCY T
heat-resisting brick ’KApOIPOYHBIN KUPITHY

flame TIaMs

to burn ropeTh

to turn down MOBOpPAYMBATh BHU3

low cost HU3Kas CTOUMOCTD

pure oxygen YUCTBIA KACIOPOL

blast IyThe

clay rJIMHa

mouth of the converter ropJIOBHHA KOHBEpTEpa
trunnion narnda

to carry on the process IPOJIOJIKATH MPOLECC

to cut off cpe3aTh

2 HepeBezmTe M 3AaIIOMHHUTE NPOU3BOAHBbIC CYLIECTBUTECJIbHBIC OT IJIAT0JIOB.

to operate paboTathb operation -
to convert {IpeBpaIaTh convertion -
to generate BbIpa0aThIBATh generation -
to oxidize -OKUCIISATH oxidation -
to replace 3aMEHSTh replacement -
to combine €04YeTaTh combination -
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to charge 3arpyKaTh charge -

to cut -pes3arb cut -
to till - HAKJIOHATH tilt -

to heat HarpeBath heat -
Text A The BessenConverter

In the Bessemer process of making steel air is ibldwough the molten pig
iron, and the oxygen of the air combines with tagon, manganeses, and silicon
of the pig iron. This action generates heat anesftée iron from the major part of
its impurities thus converting the iron into steel.

The Bessemer converter, in which the process tplkas, is a pear shaped
tilting vessel made of steel and lined with heaistng bricks and clay. It is
mounted on trunnion. The top of the convertor isaftito form a mouth through
which molten metal is charged and discharged. & lbttom of the vessel are
number of holes, called tuyeres, through whichigsiblown. The air is blown
through the charge and oxidizes the silicon, maegesm and carbon. The
combustion of these materials generates the heatitty on the process. The
progress of the operation is shown by the flamaingsfrom the mouth of the
converter. At first this flame is short and dry hwivery little visibility; then a
reddish-brown flame occurs during the period whéinos and manganeses are
oxidized. As the carbon burns, the flame changehanacter and increases in size,
becoming yellowish-white.

Suddenly the flame drops, and the operator mugt ste blast of air. The
vessel is turned down on its side and metal is veahdrom the converter.

The whole operation of “blow” usually takes from tt218 minutes.

Bessemer steel is used because of the low colsé girbcess. Today we have a
new, more perfect technology of converting pig inoto steel in which the blast of
air is replaced by a jet of nearly pure oxygen.

Post-Text Exercises

1 Haiinute B pa3gene /B/ JIKBHBAJEHTbI AJsl AHIVIHIACKHX
CJIOBOCOYETAHHUIA U3 pa3aena /a/;

a/ molten pig iron; generate heat; major part; hesisting bricks; the air is blown
through the charge; the mouth of the convertery \igtle visibility; the flame
changes in character and increases in size; nget@moved from the converter;
low cost of the process; pure oxygen.

B/ BbIpa0aThIBaTh TEILIO; BO3yX MPOAYBAETCS Yepe3 MIMXTY; METaUl YAAISIETCS U3
KOHBCpTCpa, OCHOBHAas 4YacCThb, paCHHaBHCHHBIﬁ 4Yyr'yH, OYCHb MaJICHbKaA
/ne3naunrenbHas/ BUJIUMOCTh, HHU3Kasd CTOMMOCTBL IIpOoLECCa, YHCTBIN KHCJIOPOX,
XapaKTep IUIaMCHH M3MCHIACTCA M pasMep €ro YyBCIMYMBACTCs, TIOPJIOBHUHA
KOHBEPTEPA; KAPOIPOYHBIN KUPITHY.
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2 3aKOHYNTE NPeT0KEHUS

1 The Bessemer converter is a pear-shaped tilisgal made of .....
2 The top of the converter is cut off to ..... :

3 The air is blown through .... .

4 The progress of the operation is shown by ..... :

5 The whole operation of “blow” usually .... .

6 Bessemer steel is used because of ..... :

3 1.0OnummTe KOHCTPYKUMIO KOHBEpPTEpPA.
2.0nummuTe npouecc, KOTOPbIid MPOUCXOIUT B KOHBEpPTeEpe.

4 IIpoutuTe TeKCT B 1 mepeckakure ero Ha aHIJMHCKOM SI3bIKe

Text B Henry Bessemer

Henry Bessemer, English inventor and engineer, wasrn at
Charlton on January 19, 1813. He discovered thst farocess for making
inexpensive steel. The so-called Bessemer prodesteel-making was a great
event in the world’s economic history.

In 1830 he came to London. There he worked out @cgss for the
manufacture of “gold” powder.

At the time of the Crimean War Bessemer designeatating artillery shell.
He discovered a process in which air was blown uginopig iron. Heat was
generated by the reactions to keep the chargenabliquid. He used phosphorous
as the raw material.

In 1859 he established steel works at Sheffieldigpecong guns and steel rails.

The application of this process to pig iron highphosphorous was developed
by Sidney Thomas /1878/ who discovered the propsicbrefractories. His
method, the basic Bessemer, or Thomas procedsgisat importance in Europe.

The Bessemer process, both acid and basic, procreathous quantities of
steel used in bridges, railway construction angkahilding.

Bessemer was one of the founders, and presidérdroand Steel Institute. He
was a fellow of the Royal Society and received mather honours. He died in
London, on March, 15, 1898.

5 CocTaBbTe YCTHO KPaTKOe COO0IIEHHE N0 coAepP:KaHMI0 TekeTa C, HCnoJIb3ys
B KayecTBe IUIaHA CJIeyI0lHe BONPOCHI:

1 What does the charge for the Bessemer processstoff

2 When do the iron, silicon and manganese burhdio dxides?
3 What temperature is reached in this process?

4 How long does the slag-forming period continue?

5 When does the second period of the Bessemergzbegin?
6 What occurs in the third period?
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Text C The Bessemer process

Pig iron in the Bessemer process must have a dngbunt of silicon and
manganese /up to 2% Si and up to 1.5%Mn/, and thenmm possible amounts of
sulphur and phosphorus. When the air is blown tjincine molten metal the iron,
silicon, and manganese burn to their oxides. Is finocess the temperature of the
metal bath is raised from 125@ 1650C.

The slag-forming period /blow/ in converter congsiuor 4 or 5 minutes.

The second period of the Bessemer process — cdrlwon — begins after
almost all of the silicon and manganese are burhbbthe pig iron and the metal
reaches a sufficiently high temperature. This e®davourable conditions for
intensive burning of carbon from the molten metal.

In the third period the impurities of the metal @@nt out and only iron is
oxidized. This period continues one or two minut@sssemer steel made by this
process contains very little carbon since it wasibaut in the second period.

LESSON 17

1 3anmomHuTe cjileaymuime CJioBa M CJIOBOCOYECTAHUA.
grade copt

acid refractory KUCJIBII OTHEYTIOP
basic refractory OCHOBHOUM OTHEYTIOp
rocker OanaHcup, pbraar

to pour off BBLUIMBATh

roof cBon /meun/

arc ayra

current AIIEKTPHYCCKUI TOK
to warrant OIpaBJbIBATH

lining dbyrepoBka

door 3arpy304HO€ OKHO

2 HepeBennTe NPOU3BOJAHBbIE CYIIECTBUTE/IbHbIE OT IJ1ar0JI0OB.

to line -pyTepoBathb lining -

to melt -TJIABUTD melting -
toincrease  yBemu4uBaThH increasing -
to cast -OTJIUBATh casting -
to remove - yIaJsATh removing -
Text A The Electric Furace

The finest grades of steel are produced by thetreleturnace method.
Stainless and heat resistant steels are made adxwasively by that method.
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Electricity is used for the production of heat. Heteless, the electric furnace
method gives certain advantages impossible in attesrl melting processes. The
electric furnace generates extremely high tempesatuThe composition of the
metal and the temperature can be accurately ctedrolhe electric furnace is a
circular metal shell lined with refractory materidhe lining may be either acid or
basic depending upon the type of charge to be tethelhe electric furnace is
mounted on rockers or trunnions so that it canltesltto pour off molten metal and
slag. Work material is charged into some furnabesugh the doors, into others
through the top by removing the roof.

The electrodes enter the furnace through the mdfcarry the current to the
steel charge. The heat of the arc created betweerelectrodes and the charge
melts the metal. Electrodes may be either grapinisanorphous carbon.

Electric furnaces are used principally, of coufeemelting steel but their use
for production of high-test and alloy cast-iron gwots is increasing. The cost of
operation is high, but it is warranted when casiraf the finest quality are
demanded.

Furnace capacity ranges from 3 to 200 tons.

Post-Text Exercises

1 3amoanure NPONYCKU B IMNPECAJIOKCHUAX IJarojJamMi, AaHHBIMH HHIKE.
Hcnoab3yiiTe MX B CTPaJaTeIbHOM 3aJ10r€.
to produce; to use; to control; to mount; to charge tilt

1 The finest grades of steel ... by the electricdom

2 Electricity .... for the production of heat.

3 The composition of the metal and the temperatare...
4 The electric furnace ... on rockers.

5 The electric furnace ... to pour off molten metad slag.
6 Work material .... into some furnaces through therd.

2 IlepeBeaquTe HA PYCCKMI SI3BIK CJIeAYIONIHE CJIOBOCOYETAHUSI:

the finest grades of steel; heat resistant stestd#less steel; certain advantages;
steel melting process; the composition of the megalcircular metal shell;
refractory material; depending on the type of tharge; the cost of operation;
furnace capacity.

3 JlaiiTe oTBeTHI Ha CJeAyIOIIHEe BONPOCHI:

1 What steels are produced by the electric furmaeinod?
2 What is the electric furnace?

3 How is work material charged into furnaces?

4 What is the function of the electrodes?

5 What kinds of electrodes are used in the elefiritaces?

64



6 What can you say about the cost of operation?
7 What is furnace capacity?

4 TlpoBepbTe APYr y ApYyra, YCBOMJIM JIM Bbl AHIVIMIICKME JIKBHBAJIEHTHI
CJIEAYIOLIMX CJI0B U CJI0BOCOYCTAHMIA

COpTa CTalld, HEPXKABEIOWIAs CTallb, KApONpO4yHas CTallb, CTaJECIJIABUIbHBIN
MPOLIECC, CBOJ ME€YH, 3arPy304HOE OKHO, (PyTEpPOBKA, KUCIBIN OTHEYHOp, OCHOBHOM
OTHEYTIop, namnda, cocTaB MeTallla, BBUIMBATH PACIIaBICHHBIA METALT U IIJIAK.

5 IlpouTuTte TekeT B M mepeckakuTe ero Ha AHIVIMICKOM fI3bIKE MO CBOEMY
IUIAHY:

Text B Electric Furnace

The most highly perfected steelmaking units aretete furnaces in which
electric energy is converted by various methods tnérmal energy for heating and
melting the metal.

Electric furnaces used in making steel are of tywe$ — arc and induction
furnaces. The first are more widely employed inattetgy.

Electric furnace steelmaking processes have mawgrdgages in comparison
with open-hearth and other steelmaking processess Ipossible in electric
furnaces: 1) to obtain very high temperatures amdnelt metals with a high
concentration of components with melting pointsi@®)operate with highly basic
slag and to remove a large part of the phosphordsalphur from the metal; 3) set
up a reducing atmosphere or a vacuum /in indudtionaces/ there by achieving
better deoxidation and degasification of the metal.

Arc furnaces with a basic lining produce steel me @f the two principal
methods:

1) with oxidation of the carbon and other composeitthe charge;

2) without oxidation of the charge /remelting matho

6 llepeBeaurte TekceT C Ha pycckuii si3bIK 0e3 cjI0Baps.

Text C Steelmakingdtesses

In the Bessemer process no fuel is used. The @ngfiom the blast-furnace is
poured molten into the convertor and the air wol through it. The air first
oxidizes the silicon and manganese which, togeth#ér some iron oxide, rise to
the top and form a slag. The blowing is continueil utthe carbon content is
lowered to about 0.05%. When the blow is complatatbon, manganese, and
silicon are added to the molten metal. The finisste@! is then poured into a ladle.
Bessemer steel is still used because of low cass pfoduction.

The open-hearth furnace accommodates from 15 tot@@ of metal. The
purpose of this furnace is to convert various typleferrous material into finished
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steel of proper composition and quality. The opearth process is a very versatile
one, for it involves melting refining and deoxiaati

Electrical furnaces are used in making high-graeels from cold material;
they are also used in additional refining of steelduced by the Bessemer and
open-hearth processes. The electric furnace is capable of making high-grade
tool steels equal in quality to the steels produmedrucible process.

LESSON 18
1 3anomMHuUTE CJaeAyOIINE CJI0OBA M CJIOBOCOYCTAHMS:
forging KOBKa
to forge KOBAaTh
to build up coOupaTh, MOHTHPOBATH
tool MHCTPYMEHT, CTAHOK
machine tool METAIIOPSIKYIIHMIA CTAHOK
to acquire pHOOpeTaTh
exact dimention TOYHBIN pazMep
surface finish YICTOTA MMOBEPXHOCTH, YHUCTOBAsI 00paboTKa
extremely 9YpEe3BBIYANHO, KpaiiHe
to calculate BBIYUCIIATE, [I0ICYUTHIBATE
to subject noJiBeprarhb (BO3ACHCTBHIO, BIUSHUIO)
stamping IITAMITOBKA
to smelt IIJIAaBUT, BHIIIABIIATH
to improve yJy4IlIaTh, COBEPIICHCTBOBATh
to reduce COKpaIllaTh, YMCHbBIIATh
to consume HOTPEOJIATh, pACX0I0BAThH
hammer MOJIOT
widespread IIIMPOKO PaCIPOCTPAHCHHBIN
Text A The importance of forging in mahine building

All machines are built up of parts made of diffdrenaterials by various
manufacturing processes. Some parts are cast fret@mlsnsome are forged, while
others are produced by machining on different kimids:achine tools. Castings and
forgings have to be machined before they acquiedr tbroper shape, exact
dimensions and surface finish.

Forging processes are extremely important in thehia-building industry.
No machine, whether simple or complicated, can b#t without the use of
forgings.

It has been calculated that from 15 to 20 per oéatl the metals produced are
subjected to forging; and that about one — thirdlbthe steel smelted is subjected
to forging and stamping.

Hammer forging and stamping is particularly widesar in the tractor,
automobile, agricultural machinery, ship-buildingncomotive building and other
industries. For instance, in the railway 'casuilding industry up to 70 per cent of
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all the parts are forgings. Not only parts of maelsi but also many tools are
manufactured by forging.

The widespread use of forgings is explained byféice that forging improves
the quality of steel; after forging steel becomesrgjer. For this reason, machine
parts which are subjected to heavy duase generally made of forgings. Moreover,
the time required for the manufacture of a paradool is very often reduced by
forging, much less steel is consumed in its pradacand, consequently, the cost
of any given part is reduced.

The enormous importance of forging operations iswsh by the fact that
nearly every machine-shop has a forge divisamd every machine-building plant
has a forge shop.

Notes:

1 - railway car— Baron
2 - heavy duty— Tsokenblit peskuM padOThI
3 - forge division- KOBOUHBIH y4acTOK

Post-Text Exercises

1 HaiiguTte B TeKCTe AaHIJIMIICKHE DJKBUBAJEHThI CJEIYHIIMX CJI0B H
CJIOBOCOYETAaHUM

1 Paznuunble Marepuanbl. 2 Pa3nuuHble poLECChl  MTOTOYHO-MAacCOBOIO
npou3BoACTBa. 3 PasznuuHble TUNBI METALIOPEXKYIIMX CTaHKOB. 4 TouHble
pasmepsl. 5 Uncrorta moBepxHocTr. 6 KoBanubie neranu. 7/ KoBouHbIE MPOIECCHI.

8 Mammnoctpoenue. 9 Beimnasnennas cranb. 10 [letanu, KoTopbie MOABEpraloTCs
TSOKENOMY pexxumy pabotsl. 11 CToumocTs.

2 HaiinuTe aHIJIMiicCKUe DKBUBAJIEHTDI:

1 xoBka 1 cost

2 HaTpuMep 2 importance

3 ci1e10BaTEIIbHO 3 forging

4 0coOeHHO 4 hammer

5 Ba)KHOCTD 5 consequently
6 mosBeprathb 6 moreover

7 ropa3o MEHbIIIe 7 much less

8 motpebasaTh 8 consume

9 crouMOoCTh 9 particularly
10 60nee Toro 10 for instance
11 Mmoot 11subject

3 IIpouruTe M mepenaiiTe KpaTkoe cojep:kaHue TekcTa B Ha aHriamiickom
fI3bIKeE.
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Text B Forging opetrans

Forging is the hot working of metals performed byams of hammer blows or
under the pressurerdsnenne) of a press. Various kinds of machine parts, of
different shapes and sizes, are made by forgirsiaonping operations.

Forging enhancesn¢seiate) the mechanical properties of metal and
Improves its structure. For this reason the morpontant parts of machines are
manufactured either by hammer forging or die foggifopsaast mrammnoBka )

Forging operations can be hand and machine (memdiamperations. Hand
forging is carried out on anvilsagkoBanpuas) with the aid fromoms) of hand
forging tools. Machine forging is done under folgemmers Ky3He4HBIH MOJIOT)
or presses. As a rule, in machine forging, heawyifgs are produced in hydraulic
presses, and lightefdnee nerkue) ones by hammers.

Depending on the method of the production of faoggi forging processes are
classified as hammer forging and die forging.

In hammer forging the shape of the metal is charigegressing it between
the dies firamnamu) of a hammer or a press. The flom{enune) of the metal (i.e.,
the changing of its dimensions and shapes) is albedr with the aid of various
tools.

In die forging the flow of metal is limited by theurfaces of the recesses
(Beiemka) in the dies, in which the metal takes its predeiteed Gapanee
3amannbii) shape and dimensions.

Forgings which have to undergaofieprarscs) Subsequentnpcnemyromniuii)
machining are called blanksaforoBka).

Those which do not require any further machining Bnown as finished
forgings.

4 TlepeBeante TekeT C HA PyCCKUIil A3BIK 0€3 c10Bapsl.
Text C The technological process of hammrging

One and the same component can be forged by diffenethods and on
different forging machines. However, it is alwayscessary to select the most
suitable method for forging which will; a) ensukg®dcneunts) a high — quality
forging; b) ensure high productivity; c) entadnfusr 3a coboit) the minimum
consumption ffacxon) of physical energy; d) entail the minimum constimp of
metal; and e) ensure complete safétggnacunocts) during forging.

The process of making a part by forging consistsseteral separate
(ormenbHbIin) Operations, the chief of which are; 1) selec(mgbop) and preparing
the stock ¢wipne, 3aroroska) for forging; 2) heating the metal for forging; 3)
forging the stock to the requisitepéoyemsiii) shape and dimensions. The process
of making any piece of work by the hammer forgingtinmd entails many different
forging operations: cutting, upsettingsicanka), bending fubka), drawing
(BeITsDKKA, mpoTsbkka), and others. The production of any kind of forggin
necessitatesi¢iats HeoOxoaumMbiM) the employmentapumenenne) of some or all
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of operations in different sequence. Sometimes e or three operations (steps)
have to be repeated several times.

Every blacksmithKysuen) should always try to make his forgings in thestea
possible number of operations. This will reduce tinee needed for making the
forging, reduce the number of heating and, consafyyencrease his productivity.
Before commencingsuano) to make any forging, the blacksmith should know
exactly which operations are to be employed, anghat sequence. The tools and
devices which he selects will depend on the metiddrging.

The basic document for making forging the so- catiechnological process
chart fgapra Texnosornmyeckoro nporecca) Specifies fpexycmarpunars) : 1) the
grade of steel required for a given forging; 2) thmensions and weight of the
stock for the forging; 3) the tools and equipmesguired for making the forging;
4) the time required for heating the steel to twgihg temperature; 5) the initial
forging temperature; 6) the final forging temperatand so on.

TexkcThl 1)1l BHEAYTUTOPHOTO YTCHUS
Basic Engineering Processes

The processing of metals is considered to be thst mdispensable part of
fabricating a wide range of products. Metal progesss known to involve the
following major techniques: casting, forming, mathg, joining, and heat
treatment, each of these manufacturing procesgessenting particular branch of
the metal-processing industry.

Castingmay be described as shaping by means of transfgrthe metal from
liquid to solid state in specially designed mould$iere are several casting
techniques at the disposal of foundry men, théacsien depending upon the metal
or alloy the part is to be made of, the quantiteebe produced, the shape and the
size desired, the tolerances and the relative ¢bst.most commonly used casting
processes are: sand casting, mould casting, ineest@and precision casting,
centrifugal casting, and others, each of them @Esa3g its own peculiarities,
advantages and disadvantages.

Forming, contrary to casting, applies to shaping the metahe solid state.
Forming is generally assumed to include: rollingrging, stamping and pressing,
that is, the process involving plastic deformatwdthe metal being shaped.

Rolling is considered to be the most economical procesgrémiucing a large
guantity of simple shapes, such as, billet, plakeet, strip, bar, rod, wire, tube,
etc., on corresponding rolling mills and may behbdiot and cold. Rolling
operations are aimed at reducing the initial csesston of the material in such a
way that the final predetermined thickness may ibd&ee uniform throughout the
whole length of the piece, or varying, as desired.

Forging, stamping, and pressing may be briefly defined as the art of
plastically deforming a piece of metal by meanshammering, squeezing, or
bending, that is, by applying either impact orist@ressure. Forging is used to
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produce a desired shape with good mechanical grepdry means of dies. There
are various types of forging stamping and pressmaghines, each type designed
for specific purposes.

Machining is the term applied to a group of processes cangigt removing
excess metal from cast, rolled or forged partsritento obtain a desired shape. To
achieve the desired result various kinds of mactooés are employed, the most
important ones are: milling, boring, turning anchgmg machines and the lathe.

Joining comprises a variety of methods, such as weldiolglesing, brazing,
and riveting, which are used for attaching oneast@fto another.

Heat treatmentis used to cause the desired property by meatesrgderature
changes. Only by heat treatment it is possiblemoart metal the high mechanical
properties required for the operation of modernhmsery and tools.

Hot and cold working of metals

One of the most important properties of the matathat of plasticity, or their
ability to be permanently changed in shape witlmapture. This property of metals
allows us to carry out one of the most importargrapons in the manufacture of
many articles made from metal, namely that of foggi

Forging and press-production methods of shapingalnae of tremendous
importance in machine-building in general, and utoanobile and tractor industry
in particular.

Nearly 75 per cent of all automobile and tractortpare made of pieces
produced at powerful forge and press shops of ldn&,por at specialized forge and
press plants.

Here are features and advantages of forge and reskiction methods
(mechanical working of metal) as compared with othethods of cutting metals.

1. Not only are the mechanical properties of thdaimbeing worked not
affected, but in many cases they become much betkech results in producing a
number of various machine parts of extreme strengt

2. The forge and press methods allow the produdifgrieces with minimum
tolerance for further machining of the part, thgrédwering the cost of production
as a whole.

3. The stamping production methods allow the prodoof duplicate parts in
large quantities, thus providing conditions for twonous mass production.

Rolling

The actual mechanism of the hot mechanical workihgteel is divided into
two classifications: rolling and forging. The suadion is by method of application
of mechanical force. Rolling, as the term implwsyks the metal by rolls; forging
works the metal by means of hammers, pressesoagithd machines.

Hot Rolling. — Hot rolling is a mechanical method of hot workimetal by
causing the metal while hot to be fed between tais rrotating in opposite
directions. Hot rolling accomplishes three main pmses: reduction of cross-
sectional area, refinement of structure, and sigapirthe metal into desired forms
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such as bars, sheets, rails, angles, and I-bednesfldw of metal in the rolling
operation is continuous and almost entirely in lardjnal direction,

Blooming Mill. — The rolling mill in which the first hot mechaaiovorking of
the cast ingot is done is known as the “bloomer"dooming mill”. The function
of the bloomer is to take the hot ingot as receiverh the soaking pit and break it
down or reduce it to a smaller size called a blooinbillet. This bloom is a
semifinished product to be rolled subsequentlyadnllet mill or finishing mill, or
used for forgings.

Characteristics of the Principal
Welding Processes

Welding is the process of joining together piecemetal or metallic parts by
bringing them into intimate proximity and heatirgp tplaces of contact to a state of
fusion or plasticity. This leads to interpenetrataf the atoms of the metals in the
weld zone, and a strong inseparable joint is foraféel the metals have cooled.

Welding finds widespread application in almostlkathnches of industry and
construction. Welding is extensively employed ie tlabrication and erection of
steel structures in industrial construction andl @agineering (frames of industrial
buildings, bridges, etc.), vessels of welded-plebmstruction (steel reservoirs,
pipelines, etc.) and concrete reinforcement.

Welding processes may be classified according ® gburce of energy
employed for heating the metals and the state efrietal at the place being
welded.

In fusion welding the welding area is heated byacentrated source of heat
to a molten state and filler metal must be adddtdoveld.

In accordance with the method applied for feedigfiller metal to the weld,
welding procedures are classified as manual, setora@atic or automatic welding.

Pressure welding processes involve the heatingeofrietallic parts only to a
plastic or slightly fused state and forcing themgether with external pressure.
Pressure welding processes are applied to metaishwdre capable of being
brought to a plastic state by heating or due toaitteon of external forces. It has
been established that in this process the mostabiEdmnetals prove to be those
metals which have higher thermal conductivity. Saatals more rapidly dissipate
heat from the weld zone and do not allow an exeebshigh temperature to be
concentrated in a small area ( the latter may feadnsiderable internal stress ).

The quality of the joint obtained in pressure wadddepends to a great extent
upon the magnitude of the applied pressure antethperature to which the metal
Is heated at the moment of welding. The higher tammperature, the less unit
pressure will be required to produce the weld.

Proper cleaning of the surface to be joined is @inthe main conditions for
obtaining high-quality welds in pressure-weldinggqedures.
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Mendeleyev’s Periodic Table

It was found that each element has certain pecptigperties that distinguish
it from all other elements. However, if all the ralents are considered together, we
may see that there are certain groups that hawesmrlar chemical properties.
D.l.Mendeleyev, famous Russian chemist, was th& tio discover the law of
dependence of the properties of elements upondkainic weights, and in 1869 he
proposed a system of classification in which tleerents are arranged according to
this law. This system is known as the periodiceyst

The fundamental idea expressed by the arrangemenheo elements in
Mendeleyev’'s Table is that of the periodic recnces of properties as the atomic
weights increase.

The value of the Periodic System was demonstratedvery striking fashion
by the prediction of unknown elements made by dégyev. When he was
constructing his table, it was obvious that sevges should be left in order to
have the succeeding elements fall into their prapeups. Such gaps were to be
found in the places now filled by scandium, galligarmanium and from the
properties of the adjacent elements and their ateveights Mendeleyev predicted
the properties of the unknown elements. The rentdekaccuracy of these
predictions is clearly illustrated by the companisid the unknown element called
by Mendeleyev “ekasilicon” with germanium discowktater by Winkler.

In the table elaborated by Mendeleyev the symbblh® elements are given
with their atomic weights. A study of the chart eals that the elements are
arranged in horizontal rows of ten in the ordemafeasing atomic weights. There
are nine regular groups marked “Groups 0 to VIAid the elements contained in
each of these groups have similar chemical praggerfihe groups are further
divided into /a/ and /b/ subgroups. The elementssubgroup /a/ have some
properties in common that differentiate them frtra elements in subgroup /b/.
However, all the elements in vertical groups hawe onportant chemical property
in common which is known as valence.

Valence was earlier defined as the property of tamawvhich enables it to
combine with a certain number of atoms of anotl@ment. The elements in group
0 do not have the power of combining with othemnedats, hence their valence is
zero. The elements of group | may have valencenef the elements of group Il —
valence of two, etc. Elements may have positivervad /+/ or negative valence /-/.

Characteristic Features of Some Elements

It is necessary to know some properties of the efgsthat play an important
part in metallurgy. These elements are oxygen,dggl, carbon, sulphur.

Oxygen is an element of utmost importance for us. Ne&flyper cent of
matter composing the earth and its atmosphereasvikito be oxygen and about
one-fifth of air volume is free oxygen. We know ygen to become liquid at —
183C /minus 183 degrees centigrade/ and solid at %©218®xygen being very
active element will combine with all but a few dfiet other elements. The
combining of oxygen with another substance is dafigidation. Iron is found to
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rust and many other metals to tarnish when expéseakygen. This rusting or
tarnishing is caused by combining of the metal& wiygen of the air.

When oxygen combines with another substance, ateogiformed. Oxides of
metals when found naturally are called ores. Iknown to be produced from an
iron oxide, or an iron ore, by process of reduction

Hydrogen. Very little hydrogen is known to be found in nauCombined
hydrogen is found in all living things. Hydrogentiee lightest substance known.
Pure hydrogen when burnt with oxygen produces @ kigth temperature but very
little light. Hydrogen is believed to have a strotendency to combine with
oxygen. This tendency is sufficiently strong fordhggen to take oxygen away
from metallic oxides. We know this process to biéedareduction.

Carbon. Carbon occurs in several allotropic forms. Diamoads crystalline
forms of pure carbon. Graphite is another form wgfs@lline carbon. Carbon is
known to be also found in amorphous forms, thaffasms that do not have a
definite structure. At high temperatures carbors ag reducing agent and thus
removes oxygen from the oxides of many metals. Ehessentially the process of
reducing metals from their ores.

Sulphur. This element is found free in nature and in the lwoed state.
Compounds of sulphur are found in iron ore, in Bto@e and in coal. Sulphur itself
is pale yellow in colour, has a melting point obab115C and burns in air to SO
Sulphur is a detrimental constituent in steel anginbe eliminated as completely
as possible.

Physical properties of metals and alloys

Constitution of metals denotes the manner of aeammt of the metal atoms
as to geometrical form in solid crystals, and thgutar or ordered arrangement of
different kinds of metal atoms and their relatioreaich other in such a crystal.

The pattern formed by this arrangement of the atmrigiown as the space
lattice.

Most metals crystallize with one of the three faliog lattice structures:

Close-packed cubic: copper, nickel, lead, aluminiwmbalt, silver, gold,
platinum;

Body-centred cubic: iron, molybdenum, tungstenpohium;

Hexagonal close-packed: zink, cadmium, magnesieny)libum, titanium.

This union of atoms into a geometric array is thgsical difference between
liquid and solid metals.

Electrical conductivity.— Metals are built up of individual crystals, andsi
iImportant to note that they conduct electricity tbetthrough the crystals than
across the crystal boundaries. The electrical tewste of metals or alloys is
increased by decreasing the size of the crystaltardefore, increasing the number
of crystal boundaries. The resistivity of metalalso increased in most cases by an
increase in temperature.

Heat Conductivity. —-The relative heat conductivity of some metals alhalys
are based on the conductivity of silver as 100ceet.
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Melting and boiling points. —The temperature at which a metal melts, is
called the melting point, the metals of lower nmgtipoints are generally the soft
metals and those of high melting points - the imaedals.

The boiling point of a substance depends on theognding pressure. The
term “boiling point” refers to the temperature dtigh the metal boils under normal
atmospheric pressure.

Density and porosity. -Porosity, the quality of containing pores, is laufk
denseness. Density, on the other hand, denotehtvegy unit of volume. The
distinction between them is in the following: soimeavy metals, like grey cast
iron, are porous enough to leak under heavy hydraukessures, whereas some
lightweight metals, like aluminium, are dense aadhpact.

Most metals expand on heating and contract on mgoli

Magnetism.- lron, cobalt and nickel are the only metals possgss
considerable magnetism at room temperature, arydbb@me non-magnetic when
heated to a certain temperature. Strong permanaghets have been made of one
of several compositions of steel, but in recentry@anumber of magnet alloys of
much greater magnetism have been developed.

Colour. — Most of metals are silvery white or grey in colo@opper is the
only red metal, and gold the only yellow one, alifjlo a number of copper-base
alloys are also yellow. All solid metals have migtaluster, although the true
colour and luster of many metals are often obscbyed coating of oxide — which
may be white, grey, red, brown, bluish or black.

Foundry

A casting may be defined as “a metal object obthibg allowing molten
metal to solidify in a mold”, the shape of the ajbeing determined by the shape
of the mold cauvity.

Founding, or casting, is the process of formingaiebjects by melting metal
and pouring it into molds. A foundry is a commel@atablishment for producing
castings. Wrought metal products differ from castahproducts in that the metal
has received mechanical working treatments sudbrgsg, rolling, or extruding.
Practically all metal is initially cast. Castingbtain their shape principally when
molten metal solidifies in the desired form. Wrotigbjects, however, are cast as
ingots and then plastically worked to approximatéky desired shape.

The strength of the foundry industry rests in tinedamental nature of casting
as a process for causing metals to take shapesvithaterve the needs of man.
Other methods of shaping exist, each with its owacsic merits: machining,
forging, welding, stamping, hot working, etc.

Certain advantages are inherent in the metal-gagtincess. These allow to
choose casting as a process to be preferred oepinghprocess in a particular
case.

Some of the reasons for the success of the cgstnogss are:

1. The most intricate shapes, both external anetnat, may be cast. As a
result, many other operations such as machiningyirfg and welding may be
minimized or eliminated.
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2. Because of their metallurgical nature, some Imetn only be cast to shape
since they cannot be hot-worked into bars, rodsep| or other shapes from ingot
form.

3. Construction may be simplified. Objects may astan a single piece which
would otherwise require construction in severategand subsequent assembly if
made by other methods.

4. Metal casting is a process highly adaptableh® requirements of mass
production. Large numbers of a given casting maytoeluced very rapidly. The
use of castings in the automotive industry provia@ple illustration of this point.

5. Extremely large, heavy metal objects may be wasin they are difficult or
economically impossible to produce otherwise. Lgsgenp housings, valves, and
hydroelectric plant parts weighing up to 200 tdhsirate this application.

The list of advantages occurring in the metal-ogstprocess may be
expanded. But it is important to stage the condgiahere the casting process must
give way to other methods of shaping. For examplachining produces smooth
surface and dimensional accuracy; forging devektpsngth and toughness in
steel; welding provides joining products into motemplex structures; and
stamping produces light weight sheet-metal partsisTthe engineer may select
from a number of metal-processing methods thatwameh is most suited to the
needs of his work.

Characteristic features of some metals
Pure iron

The pure iron, free from slag and carbon, is nebamercial product. The
purest iron may contain as much as 99.8 per canbfIt can only be obtained in
small quantities by carefully conducted laboratmgnipulations. It is almost white
in appearance and very ductile. It is soft, howewehas the virtue of great
toughness, i.e. does not crack easily but tendsftarm under a load or blow.

Titanium

Titanium is the ninth element in abundance inEaeth’s crust. Practically all
crystalline rocks, sand, clay and other soils aontaganium. Its symbol is Ti,
atomic number 22, atomic weight — 47,90.

The most promising properties of titanium are aw ldensity, good strength,
ductility and hence ease in manufacture and extel®rrosion resistance. These
properties, particularly strength and ease in &aion, depend to a great extent on
the purity of metal. In general, the higher theitguwof titanium, the easier it is to
fabricate, but the lower is its strength.

Tungsten

Tungsten is valuable because of several remarkaioleerties. It is a hard
metal with a very high melting point. It does nastrand is not attacked by cold
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acids. Thus it is exceedingly useful for electamp filaments and for high-speed
cutting tools. As such, it is now considered ofithe key metals of industry.
Its symbol is W, atomic number — 74, atomic weighii83,92.

Aluminim

The third most abundant metal on Earth after oxyaea silicon, and found
practically everywhere in the earth’s crust / astein 250 minerals / aluminium
was discovered in 1825.

The commercial production of this metal began oml%888.

Even today there is a certain difficulty in the gwotion of aluminium from its
ores.

As it is known aluminium occurs only in the comhdnstate. Bauxite is the
principal compound used in aluminium manufactutee dre containing aluminium
may be subjected to ore-dressing methods, if napgss

Aluminium has a very low density, 2,7. It is duetilmalleable, and can be
rolled. Its tensile strength is low in comparisothwthat of iron; it cannot be
machined and polished readily and does not yietwigrastings. These defects can
be overcome by alloying it with other metals. Abogf copper and aluminium
which contain from 5 to 10 per cent of the latter ealled aluminium bronzes.

Copper

As it is known mankind came to know copper morenthdahousand years ago.
Copper and its alloy with tin /i.e. bronze/ had #long time been the most widely
used metals. These two materials marked a wholehejpothe history of mankind
— the Bronze Age.

Why did copper play such an important part?

Copper is fairly abundant in nature and can redolyworked. At first people
used only native copper but later rising demandttethe processing of copper
ores.

It is comparatively easy to smelt the metal fromsowith high copper content.

The alloying of copper with other elements increade strength of the metal
In some cases and improves the anticorrosive atiili@ion properties in others.
Copper alloys comprise two main groups - brassesbaonzes. Alloys of copper
and zink are called brasses. Alloys of copper wittumber of elements including
tin, aluminium, manganese, iron and beryllium aked bronzes.

Silicon
Silicon is one of the most abundant elements faanithe earth’s crust. It is
second to oxygen in abundance.

Silicon never occurs free, but in combination vaitygen, or with oxygen and
metals. It forms a great variety of organic andgamic compounds.
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Elementary silicon is used as an alloying constitie strengthen aluminium,
copper, magnesium and other metals. It has a draxiffect on steel.

Silica /quarts/ is a crystalline form of silicoroxide.

Silica bricks, made of nearly pure silica, are egteely used in metallurgical
industry.

Carbon and Its Industrial Uses

Carbon is a nonmetallic element, symbol C, existimgqturally in several
allotropic forms, and in combination as one of t@st widely distributed of all the
elements.

Amorphous carbon. It is stable and chemically inactive at ordinary
temperatures. At high temperatures it burns andrbbsoxygen, forming the
simple oxides CO and GO

Carbon dissolves easily in some molten metals,ceslheiron, exerting great
influence on them. Steel, with small amounts ofnaically combined carbon, and
graphitic carbon, are examples of this.

Carbon dissolves easily in some molten metals,ceslheiron, exerting great
influence on them. Steel, with small amounts ofnaically combined carbon, and
graphitic carbon, are examples of this.

Carbon occurs as hydrocarbons in petroleum, amard®hydrates in coal and
plant life.

Industrial uses of carbonCarbon for chemical and metallurgical industres i
used in the form of compounds in large number dfeknt grades, sizes and
shapes; or as activated carbon, charcoal, graphée formed parts with or without
metallic inclusions. Natural deposits of graphiteal tar and petroleum coke are
important sources of elemental carbon.

Carbon fibers are used for filtering hot gaseslaqdds.

Carbon brick is used as a lining in the chemicakpssing industries.

Graphite brick is more resistant to oxidation anaks ha higher thermal
conductivity, but it is softer.

Porous carbon is used for filtration of corrosivpiids and gases. It consists of
uniform particles of carbon pressed into platesbesu or discs, leaving
interconnecting pores of about 0.001 in diameter.

Carbon steelsThere are “plain carbon steels”. By definitiotaip carbon
steels are those containing up to 1% carbon. Ha@lah carbon steels, carbon is
the principal determinant of many properties. Carlims a strengthening and
hardening effect. At the same time it lowers dugtilln addition, an increase in
carbon content lowers machinability and decreasggdability. The amount of
carbon present also affects physical propertiesamebsion resistance. With an
increase in carbon content, thermal and electmduootivity decreases, corrosion
resistance is lowered. Plain carbon steels are amtyndivided into three groups,
according to carbon content:

low carbon steels — up to 0.30%

medium carbon steels — up to 0.40%

high carbon steels — up to 1%
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1.Low carbon steels are generally used where e&derming is more
important than strength and hardness. They are ralse easily welded. The
hardness of low carbon steels cannot be improveahyomarked extent by heat-
treatment.

2. Medium carbon steels are heat-treated and theperties depend very
largely on whether or not they are so treated. lteatment can result in doubling
the strength and hardness with reduction in eloogat

3. High-carbon steels have great hardness with maxi mechanical
properties. These steels are used mainly for tosgsings etc. with lower
proportions of carbon for parts requiring toughnass high-carbon content for
those requiring extreme hardness.
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