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Ipeaucaosue

Meroandeckue yka3aHus 10 aHTJTMHCKOMY S3BIKY JJIs MPAKTHUYECKUX
3aHSATUM U CaMOCTOSITENIbHOW  paOOThl  CTYJCHTOB  HaIlpaBlIECHUSA
noaroroBku 15.03.05 «KoHCTPYyKTOPCKO-TEXHOJOTHYECKOE OOECIeueHUE
MalIUHOCTPO-UTEIBHBIX  MPOU3BOJCTB»  OYHOM  GopMbl  00yuYeHUs
COCTaBJICHbl B COOTBETCTBUM C paboyell mporpaMMoill HampaBieHUs
noarotoBkn 15.03.05 w mpenHasHadyeHBl I CTYIASHTOB, H3yYarOIINX
mucuuIuHy « MTHOCTpaHHBIHN S3bIK (AHTJIHICKUN).

Ilenvro Oanuvix memoouueckux yKazaHuil SBISETCS OO0ydeHUe
MPaKTUYECKOMY BJIQJCHHUIO AHTJIMKACKUM SI3BIKOM B TPO(eCcCHOHAIBHOU

cepe.

Meroauueckue  yKazaHusi — HampaBieHbl Ha  (OpPMUPOBAHUE
CJICAYIOIIUX OOIIEKYJIbTYPHBIX KOMIETEHIIUM:

— CIIOCOOHOCTh K KOMMYHHUKAIIMU B YCTHOM U MUCbMEHHOU (hopMe Ha
PYCCKOM ¥ MHOCTPAHHOM SI3bIKax JJIsSl PEIICHUS 3a7a4 MEKJIUYHOCTHOTO U
MEXKKYJIBTypHOTro B3aumoaeiictus (OK-3).

[Ipeanonaraercsi, 4TO JaHHBIE METOJWYECKHE YKa3aHUS MOMOTYT
CTYJICHTaM B YCBOCHHH JUCIMIUIMHBI HA JAHHOM 3Tare O0yJYeHHS:

3HATH:

— mpaBWiIa Hanboyiee yHOTPEOUTEIHLHON TpaMMAaTHKH M OCHOBHBIC
rpaMMaTHYECKUE SBJICHUS, XapaKTePHbBIC I YCTHOW U MUCbMEHHOW pedn
IIOBCEJHEBHOI'O OOIICHMUS,

— OCHOBHBIE MPUEMbl AaHHOTHPOBaHMsI, peepupOBaHUs U TEPEBOAA
JUTEPATYpPhl Ha OOIIEKYIbTYpHBIE, 00MEenpodecCuOHANIbHBIE U OBITOBBIC
TEMBI.

yMeThb:
— 4YWTaTh W TOHMMAaTh CO CIOBapeEM JIUTEPATypy HA TEMBI
IIOBCEJHEBHOIO oO1eHus, a TaKXe OOLLIEKYIbTypHBIE 17|

obmenpodeccnoHaaIbHbIC TEMBI;

— y4acTBOBATh B OOCYKJICHHH TE€M, CBSI3aHHBIX C KyJIbTYypOU, HAYKOM,
TEXHUKOM;

— MIOHUMAaTh YCTHYIO (MOHOJIOTHUYECKYIO M JUAJOTMYECKYI0) peub Ha
OBITOBBIE, OOIIEKYJIBTYPHBIE U 001IETTPOPECCHOHATIEHBIC TEMBI.

BJIAJI€TD.

— HaBBIKAMHM YCTHOM peuu — JAeiaTh COOOIIEeHHs, JOKIanabl (C
IPEABAPUTEIIBHON MTOATOTOBKOM) IO MPONICHHBIM TEMaM;



— HaBbIKaMU MUChMA I BEICHUS OBITOBOM MEPENUCKH, MEPENUCKU
1o o0uEenpo(ecCHOHAIBHBIM U OOILIEKYJIbTYPHBIM TEMaM;
— HaBBIKaMU OOIICHHUS MO CIEIUATILHOCTH HA HHOCTPAHHOM SI3BIKE.

Marepuan METOAMYECKUX YKA3aHUM NIPEICTABIICH MeMaMu.

Tema 1. Metauibl u ux cBoiicrBa (Metals and their properties).

Tema 2. MeTtajutooopadarbiBaromue onepamun (Metalworking).

Tema 3. Mexanudeckasas o0pa00oTKa METANJIOB M MeETAJIO-
odopadarniBaromue cranku (Machining of metals and machine-tools).

Kaxmas TtemMa COIEpXKUT TEKCTOBBIM  Marepual, KOTOPBIU
CONPOBOXKIAETCS PA3IUYHOIO POJAA YIPAKHEHUSIMH, IMOCTPOCHHBIMU
TakuM 00pa3oM, 4TOOBI MOMOYBL CTYJIEHTaM HW3Y4YUTh JICKCHUKY, HAY4YWUTb
HAXOJIUTh OCHOBHYIO HH(GOPMAIUIO B TEKCTE, IEPEBOIUTh U AaHHOTHUPOBATH
TEKCThI TPOPECCUOHATIBHON HAITPaBICHHOCTH.

B nanHOl pa3paboTKe HUCIOIh30Bajach CIEAyIOIIas JUTeparypa u
HNuTepHeT-pecypcsl:

1) YUnctuk, M. . VY4eOHHMK aHITIMHACKOrO  s3bIKa A
nonuTexHudeckux By3oB / M. S. Uuctuk. — MockBa : Bpicmias mkona,
1988. — 352 c.

2) brameB, B. H. AHmmiickuii sS3BIK IS CTYJCHTOB
MalIMHOCTPOUTENBHBIX crienuaibHocTel : yueOHuk / B. H. brames, E. TO.
HonmaroBckas. — Mocksa : Actpens, 2002. — 384 c.

3) Tests in the use of technical English. (Tectsl mo anrmuiickoMmy
A3BIKY JUISl CTYJIEHTOB TEXHUUYECKUX BY30B). — MuHCK : Amandes, 2003. —
240 c.

4) Ara0eksH, U. I1. AHrmickuid 11st MH>KEHEpoB : yueonuk / U. T1.
Arab6eksH, I1. . KoBanenko. PoctoB-Ha-/{ony : ®enukc, 2002. — 320 c.

5) http://en.wikipedia.org/wiki/Metals

6) http://en.wikipedia.org/wiki/Metalworking

7) http://en.wikipedia.org/wiki/Machine-tools
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Part |. Metals and their properties
While studying this part you will learn about metals, their properties,
alloys, corrosion and corrosion protection of metals.

Text 1
Engineering materials

1. Read the text.

Engineers have to know the best and most economical materials
to use. Engineers must also understand the properties of these
materials and how they can be worked. There are two kinds of
materials used in engineering — metals and non-metals. We can divide
metals into ferrous and non-ferrous. The former contain iron and the
latter do not contain iron. Cast iron and steel, which are both alloys,
or mixtures of iron and carbon, are the two most important ferrous
metals. Steel contains a smaller proportion of carbon than cast iron.
Certain elements can improve the properties of steel and are therefore
added to it. For example, chromium may be included to resist
corrosion and tungsten to increase hardness. Aluminium, copper,
and the alloys (bronze and brass) are common non-ferrous metals.

Plastics and ceramics are non-metals; however, plastics may be
machined like metals. Plastics are classified into two types —
thermoplastics and thermosets. Thermoplastics can be shaped and
reshaped by heat and pressure but thermosets cannot be reshaped
because they undergo chemical changes as they harden. Ceramics are
often employed by engineers when materials which can withstand
high temperatures are needed.

2. Translate the words in bold from English into Russian.
Learn the words.

3.  Find the English equivalents to the phrases in the text.
boiiee 3KOHOMUYHBIE MaTepuajbl, CBOUCTBA MATEPUAIIOB, COJEPKATH
JKeJe30, CMECh JKeJle3a U yriepoaa, CoaepKaTb MEHBIIYIO IIPOIOPLIAIO
yIJepoJa, yaydllaTb CBOMCTBA MaTepuasa, MIPOTUBOCTOSAThL KOPPO3UH,
YBEJIUYUTH MPOYHOCTH, ((OPMOBATH MPU MOMOILU TEIUIa U JABJICHHUS,
IMOABCPIraThbCsA XUMHUYCCKUM NU3MCHCHUAM, HCITIOJBb30BaThHCA,
BBIZICPKUBATDb BBICOKUC TCMIICPATYPHI.
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4. Answer the questions.
1)  What are the two kinds of materials used in engineering?
2) Do all metals contain iron?
3) What is an alloy?
4)  Why are certain elements added to metals?
5) Can plastics and ceramics be machined?
6) All plastics can be shaped and reshaped, can they? Why?
7)  Why are ceramics used in engineering?

5. Complete the diagram and speak about engineering materials.

l Engmeering materials

[ metals l ......

I ferrous I non-t... [
(contain ....) (o)

alluminium
cast-=1ron AT Y D B PR I
. . . copper, .

Text 2
Occurrence of metals

1. Read the text and answer the following questions.
1) When was iron first used?

2) What is metallurgy?

3) What do iron ores contain?

4) How is iron obtained from the ores?

5) What is the ore?

6) What is a mineral?

Useful words:
hematite — reMaTuT, KpacHBIN KEIC3IHIK
limonite — mumoHuUT, OypEIi KETe3HAK
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magnetite — MarHeTUT, MAarHUTHBIH JKEJIE3HAK
siderite — MeTEOpHT KEJIC3HBIN, CHIICPHUT

constituent — KOMIIOHEHT, COCTaBJISIOIIAs
absorption — abcopOius, moraoieHNue

to extract — uzBiekarb

ore — pyna

gangue — rmopoiHpIe IPUMECH

to reduce — penynupoBaTh; MOHUKATH; OCIA0NISITH; COKpAIaTh
carbonate — kapOonar, kapOoHaTHas TOpHas IOPOJa
sulphur — cepa

phosphorous — gochopucTsrit

Manganese —MapraHen

lithium — nmurwmii

melted — pacruiaBiIeHHBIH

to treat — oOpabartwIBaTh, MOJABEPraTh 0OPadOTKE

Iron was used in the earliest times of which we have any
historical records. The art of making weapons from iron was known to
the Egyptians and Hindoos.

The metals are widely distributed in nature in the form of
silicates, oxides, and the sulphide, FeS. The chief ores of the metal are
hematite, limonite, magnetite, and siderite. Iron occurs in plants and
animals as a constituent of complex organic compounds. It is present
in the hemoglobin of the blood and is involved in this condition in the
absorption of oxygen in the lungs.

The naturally occurring materials containing compounds of the
metals which may be economically extracted are called ores. The
definite chemical compound of metal in the ore is termed a mineral.
The name gangue is applied to the constituents of the ore other than
the mineral containing the metal to be extracted.

Iron is obtained by reducing its ores with carbon. The ores
contain, in addition to the oxides and carbonate of the metal, small
amounts of combined sulphur, phosphorous, and manganese and are
mixed with more or less sand and clay. The metals from lithium down
to manganese are obtained by electrolysis of melted compounds that
conduct an electric current.



The science which treats the methods used to obtain the metals
in free condition from compounds that occur in nature is called
metallurgy.

2. Translate into English.

1. ’Kene3o mmpoKo UCHOIb3YETCS B IIPOMBIIIJICHHOCTH.

2. Cranp — 91O XKene3zo, kotopoe coaepkut ot 0,05 mo 1,7
MIPOLICHTOB yIJIepoa.

3. 30110TO, Cepedpo, 0JI0BO, IIIATHHA, PTYTh U ME/Ib JOOBIBAIOTCS
B CBOOOJTHOM COCTOSTHHUH.

4. XKeneszo moayyaroT U3 py/a.

5. VMIcKyCCTBO HM3TOTOBJICHHUSI OPYXHUS OBbLIO M3BECTHO MHOTUM
JIPEBHUM HapOJaM.

Text 3
Metals and their properties

1. Translate the text with the help of a dictionary.

Metals are known to be the most important materials used in
engineering industry. People began to use metals after wood and
stone, but now they are more important than these old materials. We
know more than sixty five metals to be used in industries. Of all
metals being utilized in industry iron is supposed to be the most
important one. Iron combined with some other metals is ferrous metal,
all the other being non-ferrous metals.

Ferrous metals are steel and cast iron.

Non-ferrous metals are copper, zinc, aluminium, lead, tin.

Metals are widely used because of their useful properties. They
are much harder, stronger than wood and that is why some
engineering constructions were impossible when people did not know
how to produce and use metals. Strength, hardness, plasticity are
considered to be the properties which made metals so useful in
industry.

Strength of metal is the property to withstand to external forces
without changing their shape.

Hardness is the property of a material to resist deformation
under applied load. It is the most important mechanical property of
metals.



Plasticity is the ability of material to change its form without
breaking under the influence of load and preserve this changed form
after removal of the loads.

When two or more metals are mixed in the melted condition and
allowed to solidify such solids are called alloys. Engineering metals
are usually used in industry in the form of alloys as their properties are
much better than the properties of pure metals.

2. Translate the sentences.

1. The uses of metals are based on their physical or chemical
properties.

2. Metals vary in density, hardness, heat and electrical
conductivity and weight.

3. Metals react with oxygen in the air to form oxides over
changing timescales (iron rusts over years, while potassium
burns in seconds).

4. The transition metals (such as iron, copper, zinc, and nickel)
take much longer to oxidize.

5. Others, like palladium, platinum and gold, do not react with
the atmosphere at all.

6. Metals in general have high electrical conductivity, thermal
conductivity, luster and density, and the ability to be
deformed under stress without cleaving.

Optically speaking, metals are opaque, shiny and lustrous.
8. Mechanical properties of metals include their ductility, which

Is largely due to their inherent capacity for plastic

deformation.

~

Text 4
Properties of metals

1. Make the summary of the text
The metals resemble one another in their general chemical
behaviour with other substances, but they differ markedly in activity.
The uses to which metals are put are based upon their physical or
chemical properties. The metals vary greatly in density. The lightest is
lithium, which has the density of 0.534 and is, therefore, about one-
half as heavy as water. The heaviest is osmium (D. 22.48) which is
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closely related to platinum (D. 21.45) in physical and chemical
properties. The so-called light metals, of which sodium, potassium,
magnesium and aluminium are examples, have a density less than 4;
iron, lead, tin, silver, etc. are known as heavy metals.

The metals also vary in hardness, from potassium, which can be
molded like wax, to chromium, which will cut glass. The metals and
other substances differ in the extent to which they can resist a strain
that tends to bring about a permanent change in their form. All
substances offer more or less resistance to the flow of an electric
current through them. With any given substance, the resistance is
determined by its dimensions and the temperature.

The solids obtained when two or more metals are mixed in the
molten condition and allowed to solidify are called alloys. Each
constituent of an alloy is called a component. Alloys may be binary
(two-component), ternary (three-component), etc. The ability of
various metals to form alloys differs greatly.

density — mIoTHOCTH

to melt — maBuTH

strain — Harpy3ka, HaTsbKEHUE, HaIPSHKCHHE
to mold — ornimBath B hopmy

2. Fill in the table with suitable properties: plastic, fluid, ductile,
elastic, durable, workable, malleable, strong, weak, tough. Take a
good dictionary to help you. Learn the words.

Definition Property

The metal flows easily when it melts. The metal is | It has
fluid. fluidity.

The metal pulls out of shape without The metal is |Ithas......
breaking. |
The metal returns to its original shape. The metal is |Ithas ......
The metal can be stretched without The metal is |Ithas ......
breaking. |
The metal can be hammered out of shape | The metal It has ......
without breaking. is......

The metal can be worked. The metalis |Ithas......




The metal is long-lasting. The .metal iIs |Ithas......
The metal lacks strength. The .metal iIs |Ithas......
The metal is not easily broken. The .metal iIs |Ithas......
The metal is strong and durable. The .metal is |Ithas......
Text5
Alloys

1. Read the text and answer the following questions.
1. What is the most common metal?
2. What are the properties of cast iron?
3. What is the carbon content in high-carbon steels?
4. How is semisteel made?
5. What can you say about wrought iron?

Pure metals are comparatively seldom used; in engineering,
application is made chiefly of alloys which consist of two or more
metals, or of metals and metalloids.

Alloys are metallic solids, complex in composition, formed as a
result of the freezing of the melt — the liquid solution of two or more
metals, or metals and metalloids.

Each constituent of an alloy is called a component. Alloys may
be binary (two-component), ternary (three-component), etc.

The ability of various metals to form alloys differs greatly and,
therefore, the structure of various alloys after solidification may also
be very diverse.

Cast iron is a general term applied to iron-carbon alloys
containing more than 1.7 per cent of carbon. Cast iron without the
addition of alloying elements is weak in tension and shear, strong in
compression and has low resistance to impact. It is obtained from the
cupola furnace where pig iron is remelted in contact with coke. Grey
cast iron has the carbon present in the free or graphite state and is sofft,




easily machined, and only moderately brittle. White cast iron has most
of the carbon in the combined state and is therefore hard and brittle.
Malleable cast iron is made by heating white iron castings for a period
of several days in airtight pots filled with an oxide of iron.

Steel is a ferrous material with a carbon content from 0.1% to
1.0%. Semisteel is a name to a metal made by melting 20 to 40
percent of steel scrap with cast iron in the cupola. Steel castings are
more expensive but stronger and tougher.

Wrought iron is quite ductile and can be easily rolled, drawn,
forged and welded. It has high resistance to corrosion. The carbon
content is generally less than 0.1% and the material must contain not
less than 1% slag.

Cast steel normally contains about 0.5% of carbon, and is used
to replace cast iron when castings of considerable strength are
required. Forged steel is steel that has been hammered, drawn, pressed
or rolled in the process of manufacturing of a particular part.

Text 6
Steel

1. Read the text and find the information on the following points:
1. What is steel?
2. What are the main properties of steel?
3. What kinds of steel are there?
4. What are they used for?
5. What are the grades alloy steels are grouped into?

There are two general kinds of steels: carbon steel and alloy
steel.

Carbon steel is known to contain only iron and carbon; while
alloy steel contains some other “alloying elements” such as nickel,
chromium, manganese, molybdenum, tungsten, vanadium etc.

Carbon steel seems to be the most common steels used in
industry. The properties of these depend only on the percentage of
carbon. Carbon steels are subdivided into groups.

Low carbon steels are very soft and are used for rails, bolts and
for machine parts that do not need strength.
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High carbon steel or “tool steel” may be hardened by heating it
to a certain temperature and then quickly cooling in water. The more
carbon the steel contains and the quicker cooling is, the harder it
becomes. Because of its high strength and hardness this grade of steel
Is used for manufacturing tools and working parts of machines.

Alloy steels are known to have the following grades:

Special alloy steels, such as nickel steel, chromium steel are
utilized for gears, bearings, shafts and wires. Alloying elements make
these steels tougher, stronger and harder than carbon steels. Some
alloying elements cause steels to resist corrosion and such steels are
called stainless steels.

High-speed steel (HSS) contains tungsten, chromium, vanadium
and carbon. Tools made of high speed steel perform operations at
much higher speeds than carbon steels.

2. Retell the text.

Text 7
Non-ferrous metals

1. Read the text.

Non-ferrous metals are more expensive than ferrous metals and
are used only when some characteristic not possessed by iron or steel
Is essential or desirable in application. These characteristics are: high
electrical and thermal conductivity, high corrosion resistance, non-
magnetic qualities, light weight, etc.

The metals most frequently used to make non-ferrous metal
castings are copper, tin, zinc, lead, nickel, gold, and aluminum. Some
of the basic non-ferrous metals and their characteristics are described
below.

Copper is a reddish-brown, tough metal. It has very high electric
conductivity and high corrosion resistant qualities. Copper is used for
making electrical contacts and wires, pipes, telephone cables, tanks,
water heaters, etc.

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

Lead is a very heavy bluish-grey metal which is yet soft. This
metal is highly resistant to corrosion, but its strength is so low that it
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must be supported by a core of some other metal. Lead is used for
lining pipes, acid tanks and coating electrical cables.

Aluminum is a soft, silvery white metal. It is light in weight, has
high corrosion-resistant qualities and is used for automobile and
airplane parts as well as for making different light-weight objects used
in everyday life such as frames, cooking utensils, chairs, etc.

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

Nickel is a hard, tough, silvery metal. It has high corrosion-
resistant qualities and is used for plating other metals such as iron and

brass.

2. Match the metals to their properties and application.

Metal Properties Application

1. copper a) heavy Dbluish-grey | a) is used for lining pipes, acid tanks
2.zinc metal, soft, highly | and coating electrical cables.

3. lead resistant to corrosion, | b) is used for plating other metals
4. alluminium | but its strength is low; | such as iron and brass.

5. tin b) soft, silvery white | ¢) is employed in the pure form in
6. nickel metal, light in weight, | the forms of sheets.

high corrosion-resistant
gualities;

¢) reddish-brown, tough
metal, very high electric
conductivity and high

corrosion resistant
gualities;
d) silvery, corrosion-
resistant;

e) hard, tough, silvery
metal, high corrosion-
resistant qualities;

f) hard, brittle, bluish-
white.

d) hardly used in pure form, but is
employed as an alloying element.

e) is used for automobile and
airplane parts as well as for making
different light-weight objects used in
everyday life such as frames,
cooking utensils, chairs, etc.

f) is used for making electrical
contacts and wires, pipes, telephone
cables, tanks, water heaters.

3. Use the information of the table to describe metals:
e.g. Zink is a hard, brittle, bluish-white metal which is used in pure
form as sheet zinc.
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Text 8
Non-ferrous metals

1. Read the text and fill in the table below the text:

Aluminium and its alloys. Aluminium is one of the lightest
metals used for machine construction. It is commonly used alloyed
with copper, silicon or magnesium, the world’s lightest structural
metal.

Intensive chemical research has created a large number of
nonmetallic synthetic materials grouped under the general term of
plastics, e. g. bakelite, plexiglass, textile fibres, synthetic rubber and
several protective coatings.

Next to oxygen, aluminium is the most abundant element in
nature: about 7.45 per cent of the earth’s crust consists of aluminium.

Aluminiumis extracted from rock with a high alumina content.
The most important sources are bauxite, kaolin, nepheline and alunite,

Bauxite is the principal source of aluminium. The less silica in a
bauxite the higher its quality as an aluminium ore. Kaolin clays are
very abundant in nature but the extraction of aluminium from these
ores presents difficulties due to the considerable amount of silica
present.

The most important properties of aluminium are its low specific
gravity (2.7), high electrical and thermal conductivities, high ductility,
and corrosion resistance in various media.

Pure aluminium has only few applications; it is used for the
manufacture of electrical wire, chemical apparatus, household utensils
and for coating other metals.

Aluminium alloys are more widely used in industry. Wrought
aluminium alloys have a high mechanical strength which in some
cases approaches the strength of steel. Wrought aluminium alloys are
further classified as (1) non-heat-treatable and (2) heat-treatable
alloys. Wrought aluminium alloys also include complex alloys of
aluminium, with copper, nickel, iron, silicon and other alloying
elements. Complex wrought aluminium alloys of the duralumin
(dural) type and certain others have found most extensive application
In many industries.

Copper and its alloys. Copper is a valuable metal. Its wide
application in many fields of engineering is due to its exceptionally
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high electrical and thermal conductivity, low oxidisability, good
ductility and to the fact that it is the basis of the important industrial
alloys, brass and bronze.

The raw materials for the production of copper are sulphide or
oxide copper ores.

Various grades of copper are used for engineering purposes. It
must be noted that even a minute amount of impurities sharply alters
the properties of pure copper. The mechanical strength of pure copper
Is not high and depends upon the degree of deformation (reduction in
working). Pure copper is used chiefly for electrical engineering
products such as cables and wire.

The copper alloys are more widely employed. The alloying of
copper with other elements increases the strength of the metal in some
cases and improves the anticorrosive and antifriction properties in
others. Copper alloys comprise two main groups — brasses and
bronzes. Alloys of copper and zinc are called brasses. The addition of
appreciable amount of tin, nickel, manganese, aluminium and other
elements to copper-zinc alloys imparts higher hardness, strength and
other desirable qualities. Complex copper-zinc alloys comprising
three, four or more components are special brasses.

Alloys of copper with a number of elements including
tin,aluminium, silicon, manganese, iron and beryllium are called
bronzes. Tin bronzes are divided into two groups: wrought bronzes,
containing up to 6% Sn, and casting bronzes, containing over 6% Sn.

Certain grades of special bronzes deserve more detailed
consideration. Aluminium bronzes contain from 4 to 11% Al; their
high mechanical properties and corrosion resistance considerably
surpass those of tin bronzes and brasses. The cast ability of aluminium
bronzes is good and they are frequently used in foundry practice.
Sheets, strips, bars and wire are made by the rolling process.
Aluminium bronzes with admixtures of iron and manganese are
suitable for castings and for working, especially for smith and closed-
die forging.

Magnesium and its alloys. Magnesium has a specific gravity of
approximately 1.7; its alloys are the lightest of all engineering metals
employed.
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The melting point of magnesium is 650°C; its boiling point is
107°C. Magnesium is very inflammable and burns with a dazzling
flame, developing a great deal of heat.

The mechanical properties of magnesium, especially the tensile
strength, are very low and therefore pure magnesium is not employed
in engineering.

The alloys of magnesium possess much better mechanical
properties which ensure their wide application.

The principal alloying elements in magnesium alloys are
aluminium, zinc and manganese. Aluminium, added in amounts up to
11 per cent, increases the hardness, tensile strength and fluidity of
the alloy. Up to 2 per cent zinc is added to improve the ductility and
castability. The addition of 0.1-0.5 per cent manganese raises the
corrosion resistance of magnesium alloys.

Small additions of cerium, zirconium and beryllium enable a
fine-grained structure to be obtained, they also increase the ductility
and oxidation resistance of the alloys at elevated temperatures.

Magnesium alloys are classified into two groups: (1) wrought
alloys, (2) casting alloys.

Wrought magnesium alloys are chiefly used for hot smith and
closed-die forged machine parts. They are less frequently used as
sheets, tubing or bar stock.

Magnesium casting alloys are widely used as foundry material
though their castability is inferior to that of aluminium-base alloys.

Non-ferrous metal | Properties | Application | Alloying element

Aluminium
and its alloys

Copper
and its alloys

Magnesium
and its alloys
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Text9
Corrosion of metals and alloys

1. Read the text and find the information on the following points.
1. What is corrosion?
2. What are three factors affecting corrosion?
3. Give the classification of corrosion.
4. What are the principal corrosion protection methods.

Almost all metals and alloys subject to the action of atmospheric
air or other surrounding media (for example, sea water, soil, acid and
alkali solutions, organic liquids, etc.) are gradually destroyed,
beginning from the surface, and lose their initial appearance. This
progressive destruction of a metallic surface exposed to an external
aggressive (active) medium is called corrosion.

Experience shows that corrosive destruction depends mainly
upon the following three factors: (1) the chemical nature of the metal
or composition of the alloy and their structures; (2) the chemical
nature of the surrounding medium and the percentage of aggressive
matter in metals (oxygen, moisture, acids, alkalis, etc.) and (3) the
temperature of the surrounding medium.

As to its character, metal corrosion may be classified as: (1)
uniform corrosion, in which the whole surface of the metal or alloy is
corroded with equal intensiveness; (2) localized corrosion, in which
only certain areas of the surface are attacked; (3) selective corrosion,
where only separate structural components of an alloy are affected and
(4) intercrystalline corrosion, which involves destruction of the metal
or alloy along its grain boundaries.

According to the mechanism of the corrosion process it is
necessary to distinguish between chemical and electrochemical
corrosion.

Chemical corrosion conforms to the laws of chemical kinetics. A
typical example of chemical corrosion is the oxidation and erosion of
the valves of internal combustion engines by the incandescent
products of combustion. A film of corrosion products, usually
oxides, is formed on the surface of metal in the course of chemical
destruction. In some cases this film may protect the underlying metal
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against further corrosion, i. e. make it more passive in respect to the
surrounding medium.

Electrochemical corrosion occurs in the presence of liquids
which are electrolytes containing free ions. The essence of
electrochemical corrosion is that the atoms on the surface of the metal
in contact with the electrolytic solution, pass into the solution as ions
and leave an equivalent quantity of electrons in the metal.

The principal corrosion protection methods applied in practice
are: (1) alloying metals to obtain chemically inactive alloys of special
composition; (2) forming oxide films on the surface of metal parts; (3)
applying protective metallic coatings on the parts; (4) protecting the
surface of metal with a coat of paint or lacquer.

Useful words:

To subject — moaBepraTh BO3IEHCTBUIO
acid — kucnora

alkali (pl. alkalis) — menous
incandescent — packajacHHBIH

film — mnenka

lacquer — nmak, rma3ypb

grain — 3epHO, KPHCTAJLI, TpaHyJja

Revision

1. Make a table. Look through Part I once again and fill in the
table with suitable words.

Metals Properties Verbs
ferrous hardness (hard), To work
non-ferrous strength (strong), etc. |to resist (corrosion),
cast iron etc.
steel, etc.

2. Form derivatives from the words

Russian Adjective Noun Verb

Teepabiii hard harden
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Msrkuit softness

[IpouHbIi strong

CnaOnb1it weaken
Kecrtkwmii tough

3. Translate the sentences.
1. Ferrous metals consist of iron combined with carbon, silicon and
other elements. But carbon is the most important element in ferrous
alloys.
2. Ferrous metals are used in industry in two forms: steel and cast
iron, which differ in the quantity of carbon content.
3. Alloys consist of a simple metal combined with some other
element.
Steel is a ferrous material having some carbon content. There are two
kinds of steel: carbon steel and alloy steels.
4. Carbon steel should contain only iron and carbon without any other
alloying element.
5. Alloy steels are those in which in addition to carbon an alloying
element is present. These alloying elements have an effect on the
properties of steel. They increase its strength and hardness, for
example, high percentage of chromium makes steel rust-resistant, and
we call it “stainless steel”.
6. Strength, ductility and machinability are the most important
industrial and commercial properties of steel. Such properties as
resistance to wear, electrical conductivity, magnetic properties are
important in special uses of metals.
7. According to their chemical and mechanical properties steels may
be used in different branches of industry, for example, in machine
building, rocket engineering, automobile industry, etc.

3. Complete the sentences. You can use the sentences to speak
about metals and their properties.

1) Engineers have to know ...and understand.......

2) Metals are known to be......

3) There are two groups of metals.....

4) The main properties of metals that make them so useful in
industry are......
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5) Alloys are ....... and they are made in order to.....

6) There are two main ferrous alloys used in industry.......

7) Non-ferrous metals (such as....... ) have the following
properties.....

8) Most metals and alloys are subjected to......

9) The principal corrosion protection methods applied in practice

Part 2. Metalworking
While studying the part you will learn about metalworking processes
and heat treatment of metals.

Metalworking is the process of working with metals to create
individual parts, assemblies, or large scale structures. The term covers
a wide range of work from large ships and bridges to precise engine
parts and delicate jewellery. It therefore includes a correspondingly
wide range of skills, processes, and tools.

Text 1
Metalworking processes

1. Read the text.

Metals are important in industry because they can be easily
deformed into useful shapes. A lot of metalworking processes have
been developed for certain applications. They can be divided into five
broad groups: rolling, extrusion, drawing, forging, sheet-metal
forming.

During the first four processes metal is subjected to large
amount of strain (deformation).But if deformation goes at a high
temperature, the metal will recrystallize — that is, new strain-free
grains will grow instead of deformed grains. For this reason metals are
usually rolled, extruded, drawn, or forged above their recrystallization
temperature. This is called hot working. Under these conditions there
IS no limit to the compressive plastic strain to which the metal can be
subjected.

Other processes are performed below the recrystallization
temperature. These are called cold working. Cold working hardens
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metal and makes the part stronger. However, there is a limit to the
strain before a cold part cracks.

Rolling is the most common metalworking process. More than
90 percent of the aluminum, steel and copper produced are rolled at
least once in the course of production. The most common rolled
product is sheet. Rolling can be done either hot or cold. If the rolling
is finished cold, the surface will be smoother and the product
stronger.

Extrusion is pushing the billet to flow through the orifice of a
die (orBepcTue nmpecc-popmer). Products may have either a simple or a
complex cross section. Aluminium window frames are the examples
of complex extrusion,

Tubes or other hollow parts can also be extruded. The initial
piece is a thick-walled tube, and the extruded part is shaped between a
die on the outside of tube and a mandrel held on the inside.

In impact extrusion (also called back-extrusion) (mrTammoBka
BbIIaBIuBanueM), the workpiece is placed in the bottom of a hole and
a loosely fitting ram is pushed against it. The ram forces the metal to
flow back around it, with the gap between the ram and the die
determining the wall thickness. The example of this process is the
manufacturing of aluminium beer cans.

Drawing consists of pulling metal through a die. One type is
wire drawing. The diameter reduction that can be achieved in one die
is limited, but several dies in series can be used to get the desired
reduction.

Forging is the shaping of a piece of metal by pushing with open
or close dies. It is usually done hot in order to reduce the required
force and increase the metal’s plasticity.

Open-die forging (mrammoBka OTKPBITEIM miTammioMm) IS usually
done by hammering a part between two flat faces. It is used to make
parts that are too big to be formed in a closed die or in cases where
only a few parts are to be made. The earliest forging machines lifted a
large hammer that was then dropped on the workpiece, but now air or
steam hammers are used, since they allow greater control over the
force and the rate of forming. The part is shaped by moving or turning
it between blows.

20



Closed-die forging (mrammoBka 3akpbIThIM InTamriioM) IS the
shaping of hot metal within the walls of two dies that come together to
enclose the workpiece on all sides.

Sheet metal forming is widely used when parts of certain shape
and size are needed. It includes forging, bending and shearing. One
characteristic of sheet metal forming is that the thickness of the sheet
changes little in processing. The metal is stretched just beyond its
yield point (mpemen tekyuectu) (2 to 4 percent strain) in order to
retain the new shape. Bending can be done by pressing between two
dies. Shearing is a cutting operation similar to that used for cloth.

Each of these processes may be used alone, but often all three
are used on one part. For example, to make the roof of an automobile
from a flat sheet, the edges are gripped and the pieces pulled in
tension over a lower die. Next an upper die is pressed over the top,
finishing the forming operation (mramnosky), and finally the edges
are sheared off to give the final dimensions.

2. Translate the words in bold into Russian.

3. Find out the English equivalents to the following words:

MOTYT JIeTKO Je(QopMHpOBaThCS, HYXHBIE (OPMBI, IOABEPTaTh
nedopmaliy, iacTudeckas aeopManms ckaTHs, caMblii OOBIYHBIN
nporecc 00pabOTKM MeTailla, OTBEPCTHE (PUIIBEPHI, CIOKHOE
CCUYCHHE, TOJIIMHA CTEHKH, MPOTIATHBAaHUE MeTalla depe3 (uibepy,
YMEHBIIICHUE JHaMeTpa, COXPAaHUTh HOBYIO (QopMy, YBEIUIUTH
MJIACTUYHOCTh METAJLJIa, CHJIa U CKOPOCTh IITAMIIOBAHUS, OT/IETIOYHAS
00paboTKa, Majble JOMYCKHU.

4. Make nouns from the verbs. What do they mean?

Deform — deformation, apply — application, roll — ..., extrude — ...,
draw — ..., forge — ..., push — ..., reduce — ..., hammer — ..., shape —
..., stretch— ..., bend — ..., shear — ..., finish — ...

5. Answer the questions.
1. What are the main metalworking processes?
2. What is rolling? Where is it used?
3. What is extrusion? What shapes can be obtained after extrusion?
4. What are the types of extrusion?
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5. What is sheet-metal forming and where it can be used?
6. What are the types of forging?

Text 2
Heat treatment
Metals can be heat treated to alter the properties of strength,
ductility, toughness, hardness or resistance to corrosion. Common heat
treatment processes include annealing, normalization, quenching and
tempering.

Heat treatment of metals

1. Read the text.

Metals undergo heat treatment to improve its structure and to
obtain higher or specified mechanical properties.

The types of heat treatment applied in practice are: (1)
annealing, (2) normalization, (3) quenching and (4) tempering.

Heat treatment is the process of controlled heating and cooling
of metals to change their structural arrangement and to ensure certain
desirable properties.

Annealing consists of heating the metal to a temperature slightly
above the critical temperature and then cooling slowly to produce an
even grain structure, reduce the hardness, and increase the ductility.

Normalizing is a form of annealing in which the material is
cooled in the air.

Quenching or rapid cooling from above the critical temperature
by immersion in cold water or some other cooling medium, is a
hardening treatment.

Tempering consists of reheating the quenched metal to restore
ductility to some extent and reduce the brittleness.

2. Learn the words:
guenching — ObIcTpoe OXJIAXKICHUE; 3aKaJlKa; 3aKaJIMBaHHE
annealing — omxur, HOpManIH3aIys, OTITYCK
normalization — Hopmanu3aIus
hardening — 3aTBepieBanue, 3aKaIMBaHHE
tempering — 3akayka C MOCASAYIOIMNUM OTITYCKOM
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3. Find the English equivalents in the text.
[Togseprath TermioBOi 00pabOTKE, YIAYYIIUTh CTPYKTYPY, OTXKWT,
OXJIAXKJICHUE, 3€pHUCTAsT  CTPYKTypa,  YJIAYUYIIUTh  KOBKOCTb,
MOTPY>KEHHUE B XOJIOJIHYIO BOZY, YMEHBIINUTh XPYIKOCTb.

4. Answer the questions.
1. What is heat treatment?
2. What for is heat treatment used?
3. What are the types of heat treatment?
4. What are annealing, normalization, quenching and tempering?

Revision
1. Complete the sentences. Use the sentences to speak about
metalworking processes and heat treatment of metals.
Metalworking is the process......
Metalworking processes can be divided into.......
Metals can be heat treated to......
The types of heat treatment applied in practice are......

Part 3. Machining of metals and machine-tools
While studying the part you will learn about machining of metals
and machining tools.

The machining of metals is the processes of removing chips
from the metal parts. These processes include turning, drilling, boring,
reaming, broaching, milling and grinding. They have been greatly
developed since the development of the steam engine. Machining
operations underlie all modern industrial production. In the design of a
modern machine of any type are reflected the latest developments of
practically all the other engineering industries.
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Text 1
Machining of metals

1. Read the text.

The strict distinction between the operations of drilling and
boring is that the first initiates a hole, while the second enlarges one
already existing. Reaming is the operation enlarging a machined hole
to accurate size with a smooth finish. The sawing of materials is an
important operation too.

Broaching is a machining method in which one or more cutters
(broaches) with a series of teeth are pushed or pulled across a surface
to machine that part to the desired shape. The broach has a number of
successive teeth of increasing size which cut in a fixed path.

Grinding is the only method of cutting such materials as
hardened steel. Grinding is performed with a rotating abrasive wheel.
It produces very fine finishes, making very light cuts, or high
precision forms

Milling is the complex shaping of metal (or possibly other
materials) parts, by removing unneeded material to form the final
shape. It is generally done on a milling machine. Two common types
of millers are the horizontal miller and vertical miller.

Turning is a metal cutting process for producing a cylindrical
surface with a single point tool.

2. Learn the words
machining — oOpaboTka, MexaHW4eckas o0OpaboTka, 00paboTKa
pe3aHueM, 00paboTKa Ha CTaHKE
turning — Touenue, o0TOUYKa, TOKapHas 00padoTKa
drilling — cBepnenue
boring — cBepaeHue, pacTouka
reaming — pa3BepThHIBAHHE
broaching — npoTrsarusanue, nponIMBaHue
milling — pezeporanmue
grinding — oTTaunBanue, NUTMQPOBKA
sawing — pacnuIoBKa, pacKpoi, pe3ka
fine finish — Tonkas oTnenka, yncToBas 0OpadOTKa
smooth finish — mumdosanue, qoBoaka
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3. Translate the words in bold into Russian.

4. Find in the text the English equivalents to the words:
METAJUIOPEKYIIUNA CTAHOK, CTPYXKKa, TOUHBIN, PEKYIIUA UHCTPYMEHT,
pesell, ppes3a, TOUHOCTh, AKKYPATHOCTh, TPACKTOPHUSI, KaHaJ, JIeKaTh B
OCHOBE 4ero-Juoo.

Text 2
Machine-tools

1. Read the text

Machine-tools are machines designed for cutting metal parts by
means of a cutting tool. The machine-tool comprises the principle
manufacturing equipment in a machine shop. It is the original source
of every manufactured article we use or touch. It cannot only
reproduce itself but it is the only machine which can create other
machines.

Without a machine-tool the engineer would be stripped of his
power and opportunities. Every tool, machine and material stems
directly from machine-tools or was evolved from machines which
themselves were produced by machine-tools.

Machining operations, or metal-cutting processes, underlie all
modern industrial production.

The general term «machine-tool» is applied to various classes of
power-driven metal-cutting machines employed in the machine shop
for the purpose of shaping many commercial products.

The function of machine-tools is to hold both the work and a
cutting tool or tools and move them relative to each other to obtain
the proper cutting action and at an economic speed. The part of the
machine-tool which removes the metal during a metal-cutting process
Is called a cutting tool. Cutting tools used for various metal-cutting
operations may be different and the type depends on the work which
is performed and on the material. The main types of machine-tools
used for industrial production are lathes, drilling machines, milling
machines, etc.

The lathe is a machine-tool in which work is held so that it can
be rotated about an axis. The cutting tool is traversed past the work
from one end to the other. It is designed primarily for turning and
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boring operations. However, in addition to turning and boring, many
other operations may also be performed on a lathe. The lathe is
considered to be the oldest but still the most important of all machine-
tools. Any shop, containing machines or machine-tools, contains a

lathe.

Lathes used in shop practice can be of different designs and
sizes. These lathes fall into various types, either according to their
characteristic constructional features, or according to the work for

which they are designed.

Useful words:

cutting tool — pexxymuii HTHCTPYMEHT, pe3ell

to stem from — npoucxoauTh

power-driven — MexaHU3UPOBAHHBIH, C DJIIEKTPOIPHUBOIOM
Work — 3arotoBka, oopadatbiBacMasi J1€Tajb

relative t0 — oTHOCHTEIBHO
lathe — TokapHBIi cTaHOK
axis — ochb

to traverse — nepecekatb

2. Match the beginnings of the sentences with their endings.

1. Machining operation underlie

a. the work they are designed
for

2. Machining operations are applied
for the purpose of

b. to obtain the proper cutting
action

3. The work and the cutting tool are

c. shaping many commercial

moved relative to each other products
4. A cutting tool is the part of the|d. all modern industrial
machine-tool which production

5. The type of the cutting tool depends
on

e. for cutting metal parts by
means of a cutting tool

6. Machine-tools are designed

f. for turning and boring
operations

7. The cutting tool is designed
primarily

g. removes the metal during a
metal-cutting process

8. Lathes fall
according to

into various types

h. the work which is performed
and on the material
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Text 3
Machine-tools

1. Read the text and answer the questions:

1. Where are machine-tools used?

2. What parts does the ordinary drilling machine consist of?
3. What operations is the lathe used for?

4. What are the main types of lathes?

5. What do lathes differ in?

The machine-tool is the principal manufacturing equipment in a
machine shop. It is essential in the manufacture of every product from
a giant turbine to minute jewels for aircraft instruments.

Fundamentally all machine-tools remove metal and can be
divided into the following categories:

1) Turning machines (lathes)
2) Drilling machines.

3) Boring machines.

4) Milling machines.

5) Grinding machines.

One of the simplest tools is the ordinary drilling machine. It
consists of a spindle which imparts rotary motion to the drilling tool,
mechanism for feeding the tool into the work, a table on which the work
rests, and a frame. The drilling machines or drill presses are grouped
into the following four classes: sensitive, upright, radial and multi-
spindle machines.

A milling machine is a machine-tool that removes metal as the
work is fed against a rotating cutter.

The lathe is a machine-tool which can perform a wide variety of
operations. It is primarily used for turning and boring operations. In
addition, the lathe can be used for drilling, reaming, tapping and, by
employing suitable adapters, operations of milling and grinding
may be carried out without difficulty. The lathe is the oldest machine-
tool, but it is still widely used.

There are many types of lathes that differ in their size, design,
method of drive, arrangement of gears and purpose.

According to the character of work performed, the design and
construction lathes are divided into the following types: bench lathes,
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chucking lathes and automatic lathes. There are also screw machines,
boring mills, crankshaft lathes, wheel lathes, etc.

2. Learn the words:
spindle — Bai, och, HIMUHIETH
to impart — naBaTh, HaIEIATh KQ4€CTBOM
to feed — moxmaBarth, IUTaTH
frame — pama, ocToB, Kapkac, CTOMKa
upright — BepTuKaIbHBIH
radial — pagraabHO-CBEPIIMIIBHBIN (CTAHOK)
multispindle — MHOTOIIMIUHACTBEHBIA (TOKAPHBIN aBTOMAT)
sensitive — TouHbIH
tapping —Hape3aHue pe3bObl METYUKOM
drive — mpuBon
gear — yCTpoucTBO, MEXaHU3M, IIPUBOJI, 3y04aToe KOJIECO
bench lathe — HacTobHBII TOKApHBIN CTAaHOK
chucking lathe — maTpoHHbIN TOKapHBINA CTAHOK
screw machine —BUHTOHapE3HOW CTaHOK
crankshaft lathe — cranok s ToKapHOI 00PaOOTKM KOJIEHYATHIX
BaJIOB
boring mill — cBepnmTBHBII cTaHOK

3. Give definitions to the following terms.
Turning, drilling, boring, reaming, broaching, grinding, machine-tool,
milling machine, lathe.

4. Make summary of the text.

Text 4
Machine-cutting tools

1. Read and translate the text:

The cutting tool is that part of a cutting machine which removes
material from revolving work. Careful attention should be given to the
cutting tools in any metal-cutting operation as the application of
incorrect or faulty tools results in poor work and higher cost.

As a rule cutting tools are made of hardened and tempered steel
or alloy metals. All cutting tools can perform certain work and may be
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subdivided into turning tools, boring tools, milling cutters, planing
tools, shaper tools etc. Each cutting tool is known to consist of a shank
for holding the tool in the machine and a tip or cutting edge for
removing chips from the work.

The various types of cutting tools differ in shape and in the
angles to which the tool surface is to be ground. The shape of the tool
depends on a large number of factors, such as the specific operation,
the material to be cut and the material the tool is made of.

Cutting tools for longitudinal turning are subdivided into
roughing tools and finishing tools.

Roughing tools are applied both for roughing and removing the
excessive metal from the work. Such tools are usually carbide-tipped
and have a long cutting edge.

Finishing tools are supposed to be used after the work has been
turned with a roughing tool to give accurate size and clean surface to
the work being machined. Material is cut off by means of tools known
as cutting-off tools.

Before starting the cutting operation tools should be clamped in
the tool-holder by means of two or more bolts.

Useful words:

faulty — HencripaBHBIH, TOBPEKACHHBIM

planning tool — crporaneHerit pesern

shaper tool — dhaconnsIii pe3err

shank — xBocToBUK, KOpPITyC

tip — HakOHEYHUK

cutting edge — pexymas KpoMka

to grind — 3aTaunBaTh

longitudinal turning (=linear turning) — mpoobHOE TOUCHNE,
MPOI0JIbHAsT 00TOUKA

bolt — 6ot

roughing tool — uepHOBO¥ pe3ern

finishing tool — urcToBOit HHCTPYMEHT, YHCTOBOM pe3el]
to clamp — 3axxumaTh

tool-holder — pe3nenepkarenn
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2. Put the words into the correct order to make sentences:

1. is, The cutting tool, that part of, material from, which removes, a
cutting machine, revolving work.

2. hardened and tempered, Cutting tools, metals, steel, or alloy, are
made of.

3. is known, Each cutting tool, a shank for, in the machine and
holding the tool, a tip or cutting edge, to consist of, for removing
chips from the work.

4. Roughing tools, the excessive metal, for roughing and removing,
are applied, from the work.

5. to give accurate size, Finishing tools, to be used, and clean
surface, being machined, are supposed, to the work.

6. should be clamped, Before starting, tools, by means of two or
more bolts, in the tool-holder, the cutting operation.

Text 5
Metal-Cutting Machines. The Lathe

1. Read the text.

The most useful and versatile machine in the workshop is a
turning machine (lathe). As the name shows, it is used for turning
different objects and parts. However, besides turning many other
operations can be performed on a lathe, such as drilling, reaming,
tapping and by employing suitable adapters operations of milling and
grinding may be carried out without difficulty.

The lathe consists of the following basic parts: the bed, the
headstock, the tailstock, the saddle (or carriage) with the tool-post and
the driving and gear mechanism.

The bed is a base for supporting and aligning the components of
the machine. At the opposite ends of the bed there is a headstock and a
tailstock.

The headstock carries a pair of bearings in which the spindle
rotates. The spindle holds the workpiece and rotates with it. The
headstock also incorporates the driving and gear mechanism. The parts
of this mechanism are the feed shaft and the change gear box. The
feed shaft is designed for driving the tool-post, and the change gear
box drives the spindle of the lathe at various speeds. Tapered centres
in the nose of the spindle and of the tailstock hold the work firmly
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between them. The tool-post is driven along the saddle either forwards
or backwards at a fixed and uniform speed. That is why the operator is
capable of making accurate cuts and giving the work a good finish.

There are many types of lathes but all of them operate on the
same basic principle: the workpiece is revolved by power and a
cutting tool is brought against it, removing metal in the form of chips.

The other principle of operation is that used in milling, grinding
and drilling machines. In these machines the tool is fixed and the
work is moved to and fro against it in a horizontal plane.

Useful words:

versatile — yauBepcaibHbIi

workshop — iex

bed — ctanuna, pyHIaMEHT, OCHOBaHHE

headstock — nepennsist 6abka

tailstock — 3angnssa 6adka

saddle — cana3ku, cynmopr, KapeTka

carriage — cajasku, CyIIopT, KapeTka

tool-post — BepxHsis YacTh CyIIIopTa, pe3eaepikareib
driving mechanism — nBwxyIuii MEXaHU3M, TIPUBOTHOE YCTPOUCTBO
gear mechanism — 3y6uaras nepegava

to support — noagaepxuBaTh

to align — BeIpaBHUBATH, COBMENIATH

bearing — moaMnHUK

feed shaft — xomoBoii Bai, Baa mmogaun

change gearbox — rurapa 3y064areIx koec

finish — noBoaka, nmummdoBanue, yncToBas oTaeIKa
move to and fro — nBurarbcs Tya u 00paTHO

2. Which of the following sentences are true?

1. The main components of the lathe are: the bed, the headstock,
the saddle and the driving and gear mechanism. 2. The headstock and
the tailstock are located at one end of the bed. 3. The tool-post is
mounted on the bed. 4. The tool-post carries the tool. 5. The spindle
holds and rotates the work. 6. The function of the change gear box is
driving the headstock spindle. 7. The tool-post is driven by the feed-
shaft. 8. All lathes operate on the same principle: the tool is fixed and
the work is moved to and fro against it in a horizontal plane.
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Text 6
Lathe tools and their uses

1. Make summary of the text.

Lathe tools are generally made of High Speed Steel which is
known to have a high degree of hardness even at high temperatures.
To overcome the problem of the cost of this material the lathe tool
may consist of a block of HSS welded to high tensile steel shank or
the tool may be in the form of a small bit fitted into a holder.

The angles which are ground into a lathe tool vary considerably
with factors such as the metal being cut, the rate of feed, the amount
of material to be removed with each cut and the finish required as
well.

Another important factor in successful machining is the selection
of the correct spindle speed. Thus, a deep roughing cut will be taken
with a slow spindle speed and, in turn, a light finishing cut with a
faster spindle speed. In addition, the resulting spindle speed will
depend on the diameter of the work.

The tool can be moved to take a cut along the length of the
workpiece, this is known to be sliding. The tool being moved across
the end of the workpiece, this is known as facing.

When setting up the tool it is important to position the cutting
edge level with the centre height of the workpiece. The tool can be
correctly aligned. The more common lathe tool shapes are subdivided
into some groups. In order to remove waste in deep cuts roughing
lathe tools are ordinarily used, round nose tools being preferred for
general purposes. By means of finishing tools facing and finishing in
light cuts can be performed. Facing lathe tools can perform cutting
square shoulders and for cutting off components to length parting
tools are to be used.

Revision
1. Translate the sentences
1. The engine lathe is the most commonly used machine-tool. It is
used for great variety of metal operations, such as turning, drilling,
screw cutting and many others.
2. The principal units of the lathe are the bed, the headstock, the
tailstock.
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3. The bed is the base of any machine-tool and it is made of grey iron
casting on which the saddle and the tailstock slide along special
guideways. The headstock is also located and bolted on the bed.

4. The headstock contains the spindle and the speed gearbox. The
spindle is the part of the machine to which power is applied to rotate
the work. The changing of the spindle speed is effected by levers.

5. The tailstock consists of a casting fitted to the bed. The function of
the tailstock is to support one end of the work turned between centres
and to mount the tools.

6. The carriage of the lathe, which carries the tool, is made up of two
principal parts: the saddle and the apron. The saddle travels along the
guideways of the bed. The apron represents the front wall of the
carriage. On the front of the apron are mounted the handles and levers
by which the actions of the tool are controlled

2. Complete the sentences. Use the sentences to speak about metal-
cutting machines:

1) The machining of metals is...

2) The main machining processes are. ..

3) All machining operations are made by ...

4) Machine-tool is...

5) The part of a machine-tool which removes metal is called...

6) The main types of machine-tools used for industrial production
arc. ..

7) The most versatile machine-tool is...

8) The basic parts of the lathe are...
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