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BBenenue

JlaHHblE METOJMYECKHE YyKa3aHus pa3pabOTaHbl B COOTBETCTBUU  CO
cueumukol u3ydeHuss aucuuiuiiHbl «MHOcTpaHHBIM s13bIKk» B WHaycTpuambHO-
nenaroruyeckoM kosuiemxe 'OY OI'Y. Meroauueckue yka3zaHusi MpeIHA3HAUYCHBI
s cryaeHToB I u Il xypcoB cmenmanbHOocTen: «lIpodeccuonanbHoe oOyueHue»
(ounast u 3a04yHast popma oOydeHus ), « TeXHOIOrusT MAIIMHOCTPOCHUS», «KMOHTaX U
TEXHUYECKAsl HKCILTyaTalys MPOMBIILIEHHOTO 000Dy I0BaHU.

OCHOBHOI 11€JIbI0 METOIMUECKUX YKAa3aHUM SIBJISIETCS TOATOTOBKA CTYAEHTOB K
CaMOCTOSITEJIbHOMY UYTCHHUIO HA AHIJIMWCKOM $A3bIKE OPUTMHAIBHBIX TEKCTOB IIO
CIELHUAIBHOCTH, YTO COOTBETCTBYET TPEOOBAHUSM MPOrPaMMbl O WHOCTPAHHOMY
SI3BIKY B HESI3BIKOBBIX YUCOHBIX 3aBEIICHUSX.



1 Text
A visit to a plant

Words and word combinations to the text

1) chief engineer - TJIAaBHBIN WHXKEHEP

2) forge - Ky3HEUHBIU LIEX

3) assembly line - KoHBe#ep (COOpOUHBIN)

4) toweld - CBapuBaTh(cCs)

5) to prevent accidents - IPEJOTBPATUTh HECYACTHBIN ClTydai

6) the shops - 31I. 1IeXa

7) foundry - JINTEHHBINA 1eX

8) to cast - OTJIUBATh, JINTh (METAJLI)

9) safety techniques - TEXHHUKaA 0€30MMacHOCTH

10) to puritfy - OYMLIATH

11) dust-collecting apparatus - IbUIECOOMpATEId, MBUICTIOTJIONIATENN

12) up-to-date -COBPEMEHHBIN

13) labour saving devices - IPUCTIOCOOJICHUS (MEXaHU3MBI),
o0Jeryaromue Tpy1

14) equipment - 000opyI0BaHME

Read and translate the text

A group of students was going to visit a machine-building plant. They were
met by the chief engineer. He told them a few words about the history of the plant
and its work. After the introduction made by the chief engineer, the students were
taken over the shops. They visited a forge, a foundry and the main assembly line. In
the shops they watched the forging, casting and welding processes. The students were
told about safety techniques, the aim of which is to prevent accidents. The air in the
shops was purified by modern ventilators and dust-collecting apparatus.

Experimental work was conducted on a large scale, labour-saving devices were
constantly being introduced.

The plant had several sanatoriums and rest homes where the workers could
spend their holidays.

The students were much impressed by their visit to the plant and learned many
interesting things about up-to-date equipment.

1.1 Exercises to the text
1.1.1 Ask 5 questions to the text in written form.

1.1.2 Tell about your visit to a plant.



1.1.3 Make up a story about choosing profession and your plans for the
future using the next words and word combinations:

1) after graduating from the college - IOCJIe OKOHYaHHUSI KOJIEIKa
2) I'd like to get work at... - MHE OBI XOTEJIOCh MOJYYUTh PabOTy
3) I'm going to be... - sl COOMPAIOCH CTaTh
4) I want to enter the university - 51 XO4y MOCTYNIUTh B YHUBEPCUTET
5) entrance exams - BCTYNUTEIHHBIC YK3aMCHBI
6) full-time student - CTYJIEHT JTHEBHOTO OT/EIJICHUS
7)  ahalf-time student - CTYZEHT BEYEPHEr0 OTACIICHHUS
8) aturner - TOKapb
9) a fitter (a bench worker) - cliecapb
10) amiller - (pezepoBLIUK
11) aradio assembler (operator) - paluOMOHTAKHUK
12) atechnician - TEXHUK
13) amechanic - MEXaHUK
14) an electrician - 9JICKTPOMOHTEP
15) an engineer - UHXXEHEDP
16) adriver - modep
2 Text
Our work at the plant

Read and translate the text

I study at the college. I have practice on my profession at a big plant. My work
is interesting and important. I am fond of my work. The workers of the plant fulfil
and overfulfil the plan. The automation is introduced in many shops. The production
is being constantly increased. My friends and I take part in social life of the plant.

I study and work three days a week. I'm learning many subjects. My favourite
subjects are Physics and Literature. Besides, we have many special subjects. I study a
trade of a turner and I operate a modern universal lathe. My foreman is an old worker.
He is a skilled worker. He performs the most difficult operations.

After graduating from the college I'm going to become a worker and study at
the university.

2.1 Exercises to the text

2.1.1 Answer the following questions using the text

1 Where do you study?
2 Where do you work?



3 Is your work interesting and important?

4 Do you take part in social life of the plant?

5 What subjects do you learn at the vocational school?
6 What trade do you study?

7 Is your foreman a skilled worker?

8 What are your future plans?

2.1.2 Translate the sentences from Russian into English in written form:

1. 4 uzyyato npodeccuro ciaecapsi B Kojuiemke. 2. Mou Ipy3bst U I IOBOJbHBI
cBoeli paboTtoii. 3. Bo Bcex 1iexax 3aBoja BBeaeHa aBToMaru3anus. 4. Mactep Hamiei
Ipynnsl - KBATUGUIMPOBaHHBIN padouunii. 5. Ilocie okoHUaHUs KoJuiemka s Oymy
paboTaTh B MAlTHHOCTPOUTEIHHON MPOMBINIIEHHOCTU. 6. MBI H3ydaeM B KOJUICIKE
MHOTO CIIeIIMAJIbHBIX MTPEIMETOB.

2.1.3 Translate the word combinations into English using the possessive
case of pronouns (mpuTsKaTeJbHbIe MECTOUMEHMSI):

Most paboTa, Halll 1IeX, UX 3aBOJ, €r0 IPY3bs, €€ MacTep

2.1.4 Translate the word combinations using the possessive case of
pronouns where necessary:

1. IIpodeccust moero otua. 2. Jleranu TokapHoro cranka. 3. M300perenue
[Tonoga. 4. Tepputopus 3aBoja.

2.1.5 Open the brackets using the Future Indefinite Tense (mpocroe
oOynyuree Bpemsi) and translate the sentences from English into Russian:

1. I (to study) a trade of a miller. 2. My friend (to pass exams) to the institute.
3. My younger brother (to enter) the vocational school. 4. We (to be) skilled workers.

5. By the end of this year we (to overfulfil) the plan by 20% (per cent). 6. After
graduating from the vocational school pupils (to perform) the most difficult tasks.

3 Text
At work

Words and word combinations to the text

1) tointroduce - BBOJIUTh
2) constantly - IOCTOSTHHO
3) subject - IpeIMET



4) foreman - Macrep

5) engineering works - MAIIUHOCTPOUTEIbHBIN 3aBO/T
6) cloakroom - pa3zaeBainka

7) to greet - IPUBETCTBOBATD

8) moving belt - KOHBeMep

9) to getrusty - p>KaBeTh

10) highly skilled job - KBaiuiupoBaHHas pabora
11) automation - aBTOMAaTHU3aIUA

12) to increase - TIOBBIIIATH

13) to overfulfil - IEPEBBINOJIHSITh

14) lathe - TOKApHBIA CTAHOK

15) engineering - MAIIMHOCTPOCHUE

- HECKOHYAEMBIU MTOTOK
- CHIeI0JICK 1A, XanaT

16) endless stream
17) overalls

18) to attach - IPUKPEIUIATH

19) tooil - CMa3bIBaTh

20) to repair - YAHUTh, PEMOHTUPOBATh
21) break - IEpEpHIB

Read and translate the text

There are many large factories in our country. Engineering is one of the main
industries. Imagine you are standing at the entrance of an engineering works at 8
o'clock in the morning. You will see masses of men and women. They are pouring
through the gates in an endless stream.

First of all the workpeople go to the cloakroom to change their clothes. They
are putting on their overalls. They are greeting each other.

Let us follow the man who is just passing. He is wearing an overall. He is
going to his machine. He operates a lathe in a large workshop.

The foreman is telling him what work he has to do today. His tools are on the
bench. Soon he will attach the tool to his machine. His lathe goes round and round
and drills a hole in a small steel cube. He has to hold this work piece in place with
tongs. The steel cubes come to him on a moving belt.

Many different metals are used at this factory. This year, it is mainly steel. Last
year they were using copper. Next year it will be brass.

Another man is oiling the machines. The machines are oiled regularly. If they
are neglected, they will get rusty. All the working parts of the machine must, be
reached.

One of the machines is being repaired. This is highly skilled job. The man who
is doing it is a skilled worker.
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3.1 Exercises to the text

Answer the following questions to the text

1 Where do the workers change their clothes?

2 What machine does the worker operate?

3 What do the workers put on?

4 What metals are used at the factory?

5 Why must the machines be oiled regularly?

6 What operation must be done by a highly skilled worker?

4 Text
Machine - tools

Words and word combinations to the text

1) shape - popma

2) rolling - IPOKaT

3) piercing - IPOXO0XKICHUE OTBEPCTHS

4) casting - OTJIMBKA

5) welding - CBapka

6) trimming - oOpe3ka (3azenka KpaeB)

7)  spinning - BBIJIaBJIMBaHKE (Ha TOKAPHO-/1aBUIILHOM
CTaHKe)

8) drawing - UepUYEHUE; 3/1. BHITSTUBAHUE

9) chuck - 32KUM; TTATPOH, JePIKATENb

10) carriage - KapeTka

11) milling - ppezepoBanme

12) surface - IOBEPXHOCTh

13) grinding - IpobiieHne (u3MenbueHue ), TunhoBKa

14) convenient - yAO0OHBII

15) toequip - CHapskaTh, 000pyA0BaTh

16) shaping - npuianre GopMbl

17) thread - pe3n0a; Hape3Ka

18) bending - crubaHue

19) headstock - mepeHsis 6abka

20) tailstock - 3aaHs15 6a0ka

21) lathe - TOKapHbI CTAaHOK

22) drilling - CBEpJICHUE

23) cutting - pe3anue

24) high-speed - CKOPOCTHOM

25) efficient - 3¢ (heKTUBHBII



26) forging - KOBKa
27) boring - OypeHwe, cBepicHUE
28) steel - CTaJlb

Read and translate the text

Metal undergoes a number of processes before it is formed into the required
shape: casting, rolling, welding, piercing, trimming, spinning, bending, drawing, etc.

The machines which perform all these kinds of works are called machine-
tools. The most common machine-tool found in almost any workshop is the lathe.
The main parts of it are: the headstock, the chuck, the tailstock, the carriage.

The automatic lathe is a perfection of the ordinary lathe. Its tools are changed
automatically. A worker skilled in the use of a lathe is called a turner.

There are many other machine-tools that work on plane surfaces, for example,
milling machines, planning and shaping machines. Circular holes are drilled by a
drilling machine or bored by a boring machine or a boring mill. Thread milling
machines are used in the production of different machine elements. Gear cutting
machines include gear milling machines. All these machines use cutting tools made
of high-speed steel.

Lathes

There are three types of lathes produced by our machine-tool manufacturing
works: heavy, medium and light types. The type of a lathe depends upon the size of
diameter of work pieces.

A most convenient and efficient machine is the model combination lathe for
turning, milling, drilling, grinding, slotting, and tool-sharpening jobs. It can be used
both in stationary and mobile repair shops, on ships, etc.

Drilling machines

The most drilling machines are equipped with mechanisms, permitting not only
drilling, countersinking and reaming, but also cutting female threads with the help of
taps.

Both universal and special-purpose type radial drills are built.

4.1 Exercises to the text

4.1.1 Answer the following questions to the text

1 What processes does metal undergo before it is formed into the required
shape?

2 How are the machines which perform this work called?

3 What is the most common machine-tool in any workshop?

4 What are the main parts of a lathe?
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5 What is the automatic lathe?

6 How do we call a worker, skilled in the use of a lathe?

7 What machine-tools that work on plane surfaces do you know?
8 What do the drilling machines drill?

9 Where are the thread milling machines used?

10 What are the main types of lathes?

11 What is the most convenient and efficient machine?

12 What are the most drilling machines equipped with?

5 Text

Milling practice
General

Words and word combinations to the text

1) milling - ppesepoBanme

2) multipoint cutter - MHOTO3y0Oas (pesa

3) relative - OTHOCHUTEIHLHO

4) face (milling) cutter - ¢pe3a 1151 00pabOTKH MIOCKOCTEH

5) feed motion - IBIDKEHUE TToAa4M (BCIIOMOTaTeIbHOE
TIBUKEHUE

6) revolution - 0bopoT

7) cutting speed - CKOPOCTh pe3aHus

8) feeding the work - mojiadya 00pabdaTpIBacMOi AeTaIH

9) teeth - 3yObst

10) peripheral (milling) cutter - pesa nis TopueBoit 00paboTKU

11) primary cutting motion - TJITABHOE JIB>KEHUE

12) spindle - IIMUHACIb

13) per minute - B MUHYTY

14) rotation - BpallCHUE

Read and translate the text

Milling is the process of removing metal by feeding the work past a rotating
multipoint cutter.

The position of the teeth relative to the cutting surface classifies all milling
cutters into the following two broad types: peripheral and face milling cutters. All
cutters can be conventionally regarded as belonging to the above two main types.

The rotation of a cutter is called the primary cutting motion while the forward
movement of the work is known as the feed motion. Both of those motions are
available on a milling machine.

The primary cutting motion, i. e., rotation of the cutter, is characterised by the
number of spindle revolutions per minute (rpm) and determines the cutting speed.

12



5.1 Exercises to the text

5.1.1 Answer the following questions to the text

1 What is milling?

2 What two broad types of cutters do you know?

3 What is primary cutting motion?

4 What motions are available on a milling machine?

5.1.2 Translate the sentences from Russian into English:

1. Umeetcst MHOTO pazHoBuHOCTEN dpe3. 2. OcHOBHAs 4acTh (hpe3epHOTo

ctaHka - ¢ppesa. 3. KomuuecTBo 000pOTOB HIMKUH/EIS B MUHYTY ONPENIEsSET CKOPOCTh
pe3aHus.

6 Text
Main types of milling machines

Words and word combinations to the text

1) versatile - MHOTOCTOPOHHUI

2) formed surface - ¢pacoHHAsT TOBEPXHOCTH

3) drilling - CBEpJICHUE

4) flat surface - rnagkas (II10cKas) HIOBEPXHOCTh
5) thread - pe3bba

6) boring - pacTouka; CBepJICHHE; OypeHHE

Read and translate the text

Milling machines are extremely versatile machine-tools. They can be used to
machine flat and formed surfaces, to cut splines, teeth and threads and even to
perform drilling and boring operations. Milling machines are an important part in all
metal - cutting machines installed in Russia — 10 per cent— and their number is
continuously increasing.

Milling machines in Russia are mainly Russian-made types, for example:

1 Column-and-Knee Type Milling Machine (BepTukaabHO-TOPHU30HTAIBHBIN
¢dpesepusriii cranok). This is the most extensively used type of milling machine.

2 Fixed-Bed and Planer-Type Milling Machine (6eckoHconbHO-(ppe3epHBbIii
CTaHOK).

3 Continuous Action Machine (cTaHOK HEMPEPHIBHOTO ACHCTBUA).

4 Special Milling Machine. These machines are employed in the clock and
watch industry, as well as in the automobile, tractor and machine-tool industry.

13



6.1 Exercises to the text

6.1.1 Answer the following questions to the text

1 Are milling machines versatile machine-tools?

2 What can they be used to machine?

3 What is the most extensively used type of milling machine?

4 What milling machine can you operate?

6.1.2 Find the words with -ing in the text and determine their function in

the sentence.

6.1.3 Find the predicate in the sentences and determine its tense

(rpammaTuyeckoe BpeMs) and mood (HaKJI0HeHUe):

1. Milling machines can be used to machine flat and formed surfaces. 2.

Milling machines are extremely versatile tools.

1)
2)
3)
4)

7 Text
Milling machines maintenance

Words and word combinations to the text

chips - CTpYXKa

to coat - IOKPBIBATH

waste - BETOIIb

to prevent corrosion - IpeJOXpaHATh OT KOPPO3UU

Read and translate the text

The machine should always be free from dirt, dust, chips. Clean the machine

while it stands idle. Dirt and oil are washed off with cotton waste dipped in kerosene.
Then wipe off the machine with dry waste. Before off-days the whole machine
should be coated with oil to prevent corrosion. After the machine has been cleaned,
all used waste should be stowed in a special box.

14

7.1 Exercises to the text
7.1.1 Answer the following questions to the text

1 What do you clean milling machine with?
2 Why should you coat the machine with o0i1l?
3 Where should you keep all used waste?



8 Text
Milling cutters

Words and word combinations to the text

1) wedge-shaped - KJIMHOOOpa3HBIM

2) particles - YaCTHUIIbI

3) sharp - OCTpBIi

4)  to denote - 0003HaYaTh

5) to break - JloMatb(csl)

6) smoother performance - Oozee rimagkas 06padboTka

7)  right-hand helix - IpaBasi CUpallb

8) rough milling operation - yepHOBas 0OpaboTKa

9) cohesion - CIICTUUICHUE

10) layer S (0)7

11) lip angle - yrodi 3a0cTpeHus Gppe3sl (yron
3aTOYKH)

12) to crumble - KpOIIUTH(Cs)

13) helical teeth - CIIUpAJIbHBIC 3yObsI

14) left-hand helix - IeBasi Criipaib

15) preference - IPEANOYTEHNE

16) finish milling operation - yucToBasi 00paboTKa

Read and translate the text

The cutting element of any tool is wedge-shaped. The force applied to the tool
causes its wedge to enter the material being cut, destroy the cohesion of its particles
and push the separated layer aside.

The sharper the wedge, i. e., the smaller the angle formed by its sides, the less
effort is required to feed it into the cut. The angle included between the sides of the
wedge is called the "lip angle" and is denoted by the Greek letter B (beta). We can
say, therefore, that the smaller the lip angle B, the more easily the cutter will penetrate
into the metal and, conversely, the greater the lip angle, the greater the force that must
be applied to remove the metal.

Much depends on the material to be cut. If a hard material is to be cut with a
tool having a small lip angle [, the thin edge will be too weak and will either crumble
or break.

Milling cutters with helical teeth provide much smoother performance. Cutter
teeth may have either a left-hand or a right-hand helix. For ordinary milling, prefe-
rence is given to right-hand helices. Milling cutters with a small number of teeth are
employed for rough milling operations.

Conversely, cutters with a large number of teeth are used for finish milling
operations.

15



8.1 Exercises to the text
8.1.1 Answer the following questions to the text

1 What form is the cutting element of any tool?

2 What is called the "lip angle"?

3 How is the lip angle denoted?

4 What cutters are used for finish milling operations?

8.1.2 Find the adjectives (mpuiaararesabHsie) in the text and determine
their degrees of comparison (creneHu cpaBHeHHUs).

8.1.3 Form the degrees of comparison for the next adjectives:

little, small, good, bad
8.1.4 Name the antonyms of the next words:

easy, thin, weak, rough

9 Text
Cutting fluids

Words and word combinations to the text

1) coolant - OXJIQ/IUTEIb

2) toapply - IPUMEHSATH

3) to prolong - IPOJIUTD, YJINHATD

4) mist cooling - OMYJIbCUOHHOE OXJIAXKICHUE
5) fluid - )KHJIKOCTh

6) toreduce - CHUKATh

7) continuous stream - HEMIPEPBIBHBIN TTOTOK

8) soluble - pacTBOPUMBIN

Read and translate the text

Coolants or cutting fluids are applied to reduce the heating of a tool and to
prolong its life. Milling cutters are cooled with special cutting fluids. Cutting fluids
should be supplied in a continuous stream and immediately that milling has begun.

Mist cooling is a recent development at the Soviet plants. For this purpose, the
machine is equipped with a mixer filled with soluble oil. The mist prolongs tool life
and enables the cutting speed to be increased.
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9.1 Exercises to the text

9.1.1 Answer the following questions to the text
1 What cooling processes do you know?
2 Why must you cool milling cutters?

3 What is a recent development in cooling?
4 Ts it possible to operate a milling machine without cooling milling cutters?

10 Text

Metal works (bench works)
General

Words and word combinations to the text

1) marking-out - pa3mMeTka

2) straightening - MpaBKa, pUXTOBKA
3) cutting - pe3ka

4)  drilling - CBEpJICHUE

5) scraping - mabpenue

6) soldering - maiika

7) grinding - nTndoBKa

8) shears - HOJKHHMIIBI

9) repair mechanic - cIecapb-PEMOHTHHK
10) chiselling - pyOka

11) bending - rubka

12) filing - ONHWJIOBKA

13) riveting - KJIenKa

14) lapping - IPUTHPKA

15) tinning - JIyKEHUE

16) hack saw - HO’)KOBKa

17) tool maker - clIeCapb-UHCTPYMEHTAIBIINK
18) assembly - cOopka

Read and translate the text

Metals are the fundamental materials used in the metal working and machine-
building industries.

Bench work consists of various technological operations, which include
marking-out, chiselling, straightening, bending metals, cutting them with the hack
saw or shears, filing, drilling, riveting, scraping, lapping, soldering, tinning, etc. The
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aim of all operations is to give a piece of metal the required shape, dimensions and
surface quality. There are jobs requiring additional operations, such as scraping,
grinding, lapping and finishing when thin layers of metals are removed from the
detail being produced.

Mechanics (or bench workers) of machine-building enterprises perform many
types of jobs. They make special tools, fixtures and some parts of machines, match
one part to another and assemble the whole mechanism. When necessary, they do
soldering jobs and machine repair work.

The operators fulfil one or several definite operations, while the skilled
workers distributed in groups or teams and sometimes concentrated in special shops
(depending on the nature of the work) perform mostly manual work, as, for instance,
assembling. Groups or teams and special shops usually consist of tool makers,
assembly, set-up, repair mechanics and other grades of workers.

In any industry possessing machines, mechanisms, fixtures and various devices
made of metal, mechanics are absolutely necessary.

10.1 Exercises to the text
10.1.1 Answer the following questions to the text

1 What operations does bench work consist of?
2 What is the aim of all operations?

3 What jobs require additional operations?

4 What work do the operators fulfil?

5 Where are mechanics needed?

10.1.2 Translate the next sentences from English into Russian:

1. Bench workers perform various technological operations such as marking-
out, straightening, bending metals and many others. 2. Metal working and machine-
building industries use metals as the fundamental materials. 3. Mechanics are needed
nearly in all kinds of enterprises possessing metal works.

10.1.3 Translate the next sentences from Russian into English:

1. 51 u3yuaro npodeccuro ciecapsi B Kojuiemke. 2. Mou ToBapuiy u s Oyjaem

paboratb B MaITMHOCTPOUTEIIbHON MIPOMBIIINICHHOCTH. 3. Mmuoro
KBTI (DHUITMPOBAHHBIX pabOUnX pabOTaeT HA HAIIEM MPEANPHUITUH.
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11 Text
The bench worker’s working place

Read and translate the text

The main equipment required by the bench worker for performing the various
tasks is a bench with a vice mounted on it, a safety net, an electric lamp, a shelf for
measuring tools, drawings, drawers for tools and a seat.

When doing bench work, tools are needed for holding and tightening the jobs
being processed. Such tools, which must be securely bolted to the bench, are called
bench vice.

The most suitable for most bench work are parallel and hand vices.

The bench is a special table for carrying put bench and vice work. The bench is
provided with drawers wherein tools can be stored. The height of the bench is 800—
900 mm, its length is 1,000—1,200 mm and the width is 700—800 mm (for single-
seated bench). Benches can be single-seated (for one worker), or multi- seated.

11.1 Exercises to the text
11.1.1 Answer the following questions to the text

1 What equipment is required for the bench work?
2 What tools are needed?
3 What are the sizes of the bench?

12 Text
Mechanic’s tools

Words and word combinations to the text

1) chisel - 10J1I0TO, 3yOujI0

2)  scraper - mabep

3) spanner - TACYHBIN KITIOY

4)  vernier caliper - IITAHTCHIIUPKYJIb C HOHUYCOM
5) combination bevel protractor - yrJioMmep

6) file - HAWJIbHUK

7)  screwdriver - OTBEpTKa

8) oilstone - OCEJIOK, NITU(OBATBHBIN KPYT
9) steel rule - CTaJIbHAs JIMHEHKA

10) accuracy - TOYHOCTh
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Read and translate the text

Many tools are used by the bench workers, among them are: chisels, files,
scrapers, screwdrivers, spanners and others.

Chisels are widely used for chipping off layers of metal from the surface of
jobs, for cutting blanks in parts, as well as for cutting grooves, slots and keyways.

Files are cutting tools. They are of different sizes and shapes, with a series of
small cuttings or teeth on their working surfaces - sides and edges. Files are
manufactured in sizes ranging from 100 to 400 mm in length.

Scrapers are rectangular or triangular steel strips with cutting edges on one
end. These cutting tools are used for precise finish of flat and curved surfaces in cases
when it is necessary to obtain perfect mating surfaces on contacting parts.

Screwdrivers are used for most ordinary works such as screwing in and out
SCTews.

Spanners are used for tightening and removing bolts and nuts.

Oilstones are necessary for sharpening and dressing practically every kind of
straight-edge cutting tools after, they have been ground.

The vernier caliper is an instrument used for measuring inside or outside
linear dimensions with greater accuracy than can be obtained with the rule.

The steel rule is used for measuring inside and outside linear dimensions.

The combination bevel protractor (angle) is used for measuring and laying
out various angles on surfaces being marked out.

12.1 Exercises to the text

12.1.1 Answer the following questions to the text
1 What mechanic's tools do you know?

2 What processes are chisels used for?

3 What are the sizes of files?
4 What tool is used to perform the most ordinary work such as screwing in and

out screws?

13 Text
Operations

Words and word combinations to the text

1) metal chiselling - pyOka meTaia
2) straightening - PUXTOBKa

3) drilling - CBEpJIEHUE

4) riveting - KJIenKa
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5) scraping - madpeHue

6) soldering - Mmaifka

7)  bending - rudka

8) filing - OMMUJIOBKA

9) boring - pacTouka

10) lapping - MPUTHPKA

11) tinning - JIyKEHUE

12) soft soldering - Maiika MATKUM MPUTIOEM

Read and translate the text

Metal chiseling. This operation may be manual or mechanized. Hand chiseling
is hard work and takes up much time. It can be made easier when mechanized with
the aid of a pneumatic hammer.

Straightening. This operation is being performed when bench workers receive
bent or twisted blanks of metal. The elimination of these defects of the blanks is
called straightening. Metal can be straightened either mechanically (with the aid of
straightening rolls, presses or other devices) or manually, by using hand hammers.

Bending operations are applied when making many articles from sheet, flat
and round steel. Workpieces are bent to a definite radius or to a rounded up angle.

Filing is the process of removing a layer of metal from a workpiece with
cutting tool called a file.

Drilling is an operation of making holes in a solid piece of material by means
of cutting tool known as a drill.

Boring is the operation of increasing the diameter of an existing hole with a
drill.

By riveting we understand the operation of fastening two or more parts with
rivets. Rivets are cylindrical metal rods, with heads. They are employed for fastening
parts, metal plates, bars, which are not to be subjected to disassembly.

Lapping is a refined process which is applied in facing up external and internal
surfaces of parts, cylindrical, flat, formed, requiring great precision and extremely
fine quality of face finish. It is performed with a special tool, called a lap. It is one of
the most accurate methods.

By scraping is understood the operation of accurately finishing the surface of a
workpiece by removing a very thin layer of metal with a cutting tool called a scraper.

Tinning is a protective coating of tin or solder applied to the surface of metals.

Soldering is the process of permanently joining two parts with special alloys,
known as solders.

13.1 Exercises to the text

13.1.1 Answer the following questions to the text

1 What operations do you know?
2 What operations can you perform?
3 What is your favourite operation?
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13.1.2 Translate the next word combinations:
to take up much time; with the aid of; by means of

13.1.3 Name the operation and the instrument with the help of which this
operation is fulfilled:

For example, chiselling - chisel
filing, spanner, hammer, bending, straightening, tightening, sharpening, screwdriver,
oilstones, screwing, rivets, lapping, riveting.

14 Text

Safety engineering

Words and word combinations to the text

1) safety engineering - TEXHHKa 0€30MacHOCTH

2) lack - HEXBaTKa, OTCYTCTBHE

3) training workshop - y4eOHBIH 11eX (MacTepcKas)

4) accident - HECUACTHBIN ciryyai

5) safety rules - MpaBUJIa TEXHUKU O€30MaCHOCTH
6) to ensure - obecrieunBaTh

Read and translate the text

Accidents to people in industrial enterprises are called industrial traumatism
(injury). They occur when workers have not acquired the requisite for skill and lack
the necessary experience in handling tools and equipment. Accidents are also caused
through neglect of safety rules and regulations in the factories and training
workshops.

The purpose of safety engineering is to prevent accidents and to create such
conditions of work in industry which will ensure maximum productivity of labour.

When taking up new duties or when first going to work at any industrial
enterprise each worker is obliged to acquaint himself thoroughly with, and to master
the safety instructions.

14.1 Exercises to the text

14.1.1 Answer the following questions to the text

1 How are the accidents to people in industrial enterprises called?
2 When do the accidents to people occur?
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3 What must one do to prevent accidents?
4 What is the purpose of safety engineering?
5 What is a worker obliged to do when taking up new duties?

14.1.2 Find the verbs in passive voice in the text, determine their tense and
do of these verbs.

For example, are called - call

15 Text

Lathe practice
General

Words and word combinations to the text

1) linear feed motion - MPSIMOJIMHEMTHOE IBUKEHUE M10JIauu
2) headstock - mepeHss 6abka

3) feed gearbox - KOopoOKa mojiau

4) carriage - KapeTka

5) speed gearbox - KOpoOKa CKOPOCTEH

6) chips - CTpYyXKKa

7)  to lubricate - CMa3bIBaTh

8) plug - 371. IpoOKa

9) toclog - 3a0MBaTh, 3aCOPAThH

10) bed - CTaHWHA

11) tailstock - 3ads19 0a0OKa

12) apron - apryxk

13) to clamp - 3aKPEIUISTh

14) shift - CMeHa

15) oil can - MacJICHKa

16) friction - TpEHUE

17) pollution - 3arpsI3HEHUE

18) to maintain - 00CITy KMBaTh, COACPKATH

Read and translate the text

The lathe 1s the most general and useful of all machine-tools and is used in
producing many types of machine parts.

In machining operations on lathes, the work is rotated, while the cutting tool
has a linear feed motion.

Although there are many types of lathes employed in industry, they have many
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units and parts in common. The principle units of an engine lathe are the bed,
headstock, tailstock, feed gearbox, apron and carriage. All the principle units of the
lathe are mounted on the bed. The latter has ways along which the carriage and
tailstock traverse. The work is clamped and rotated by the headstock which contains
the spindle and speed gearbox. In all lathe work it is most important to clamp the
work and the tool as firmly as possible.

The separate parts and mechanisms of the lathe can be maintained in proper
operating condition only by attentive care.

One of the principal rules of lathe maintenance is-timely lubrication of all
friction surfaces. The bearings of the rotating lathe parts should be lubricated with
special care.

After lubricating, the oilers should always be closed with their covers, plugs or
screw to prevent pollution of the oil. Never plug oilers with cotton as they may get
between and clog the friction surfaces.

15.1 Exercises to the text

15.1.1 Answer the following questions to the text

1 What machine-tools are most general and useful?

2 Where is it used?

3 What are the main parts of an engine lathe?

4 Where are all the principal units of the lathe mounted?

5 What should the lathe be cleaned of at the end of every working shift?

15.1.2 Find the sentences with the verb should in the text and explain its
using.

15.1.3 Name the main parts of the lathe.
15.1.4 Form nouns with the help of suffix -tion from the next verbs:
to produce, to operate, to rotate, to translate, to dictate

15.1.5 Translate the next word combinations and explain the meaning of
the verb should:

should be closed, should be cleaned, should be lubricated, should be coated
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16 Text

Threads

Words and word combinations to the text

1) thread - pe3nba

2) to transmit - Iepe1aBaTh

3) screw - BUHT

4) size - pa3mep

5) carbon - kapOoHaa0 (YepHbII
anmas)

6) tap - METUYHUK

7)  chaser - pe3b00BOIi pe3ell

8) to decrease - CHHKATh

9) right-hand - IpaBbIi

10) upward - BBEpX

11) die - TUIaIIKa

12) high speed steel - 3aKaJieHHas CTajb

13) handbook - CIIPaBOYHUK

14) design - KOHCTPYKIIUSI

15) productivity - MPOU3BOAUTEIHHOCTh

16) tojoin - COCJIUHSATH

Read and translate the text

Threads are one of the commonest elements of mechanical engineering. They
serve both to join parts together and to transmit motion. Threads may be external and
internal. When thread is seen from the side, the thread of a right-hand screw will
advance upward from the left to the right. For left-hand screws the thread will
advance upward from the right to the left.

Small size external thread may be cut with a die. Dies are made of either
carbon or high-speed steel. Internal thread of small size is cut with a tap. Small thread
is usually tapped immediately after drilling the hole for the thread. For large size
thread, the hole is bored to the required diameter for tapping after drilling. The
diameter of the hole for tapping is very important; it should be somewhat larger than
the minor diameter of the thread. The diameter of holes for lapping may be found in a
handbook.

The most common method for cutting threads in a lathe is with threading tools.
External and internal threads may also be cut with chasers.

It is absolutely necessary to use cutting oil in thread cutting operations.

Skilled lathe operators considerably increase productivity in thread cutting by
improving the design of threading tools, by increasing the cutting speed, and by
decreasing the number of passes.
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16.1 Exercises to the text

16.1.1 Answer the following questions to the text

1 What purposes do the threads serve?

2 What types of threads do you know?

3 What is the most common method for cutting threads?
4 What tools are used to cut external and internal threads?

17 Text
Measuring tools

Words and word combinations to the text

1) vernier caliper - IITAHT€HIIUPKYJIb C HOHUYCOM
2) micrometer caliper - MUKPOMETD

3) inside micrometer - MUKPOMETPUYECKUN HYTpOMEpP
4)  limit gauge - IpEAENIbHBINA KaIuOp

5) dimension - pazmep

6) length - IJIMHA

7) thread gauge - pe3p00BOI KaIUOP

8) precision - TOYHOCTh

9) thickness - TOJIIIMHA

10) to check - IPOBEPSITh

Read and translate the text

Machined workpieces are measured by accurate measuring tools, such as
precision vernier calipers, micrometer calipers, inside micrometers and limit gauges.

In performing accurate work aprecision vernier caliper is required. The
micrometer caliper, or simply micrometer, is used for more accurate measurements of
external dimensions of work, such as diameters, thickness and lengths. Internal
dimensions may be measured with an accuracy of 0.01 mm using inside
micrometers.

The best measuring tools for checking threads are standard and limit thread
gauges.

17.1 Exercises to the text

17.1.1 Translate the text from English into Russian in written form
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18 Text

Lapping
Knurling

Words and word combinations to the text

1) lapping - PUTHPKA

2) hermetical joint - FEpPMETUYECKOE COCTMHEHUE
3) to advance - IBUTaTh, MPOJIBUTATh

4) to rotate - Bpaarhb(cs)

5) finishing - yrcToBas o0paboTKa

6) knurling - HaKaTKa, Haceuka

7) to force - 3]1. BIaBJIMBaTh

8) grip - 3aXBaT

Read and translate the text
Lapping

Lapping is a particular method of finishing different surfaces. It is also used in
making hermetical joints. This method is most widely employed in tool manufacture
and in machine building. The quality of surface finish after lapping may be from the
10th to the 14th class.

Knurling

To knurl a surface, advance the knurling tool and force the knurls into the
surface of the rotating work. To provide a better grip of cylindrical handles they
should be knurled. This operation is called knurling.

18.1 Exercises to the text
18.1.1 Answer the following questions to the text

1 What is a particular method of finishing different surfaces?

2 Where is this method widely used?

3 What is the quality of surface finish after lapping?

4 What operation should be done to provide a better grip of cylindrical
handles?
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19 Text

Metals

Words and word combinations to the text

1) property - CBOICTBO

2) metallurgy - METAJUTypPTHs

3) separation - pa3zeiieHue, HHTEpBa

4) dense - TUIOTHBIN

5) arrangement - pacroyIoKeHUE

6) regularly - PETYJISIPHO, IPABUIIBHO

7) toslide - CKOJIB3UTh

8) malleable - KOBKHH, NOAATINBBINA, CIIOCOOHBIN
nedopMupoBaThCA

9) bent ot bend - THYTh

10) to fracture - JIoMaTh

11) ductil - DJIACTUYHBIN, KOBKUM

12) to draw - BOJIOYUTD, TAHYTh

13) wire - POBOJIOKA

14) lead - CBUHEI]

15) iron - J)KeJIe30, YyT'YH

16) grain - 3€pHO

17) size - pa3Mep, BeTu4YrHa

18) to depend - 3aBUCETH

19) shape - popma, hopmupoBaTh

20) composition - COCTaB

21) coarse - TpyOBI, KPYITHBIHA

22) treatment - 00paboTka

23) quenching - 3aKaJIKa

24) tempering - OTIYCK IMOCJIE€ 3aKaJIKU, HOpMaIu3alus

25) annealing - OTKUT, OTITYCK

26) rolling - MpOKaTKa

27) to hammer - KOBaTh (Hamp. MOJIOTOM)

28) extrusion - DKCTPY3us

29) metal fatigue - YCTaJIOCTh METajlia

30) creep - TIOJI3YYECTh

31) stress - IABJICHUE, HAMIPSIKCHUE

32) failure - IOBPEXK/ICHUE, Pa3pylLlICHUE

33) wvessel - COCy[I, KOTEN, CYJAHO

34) lathe - TOKapHBIM CTAaHOK

35) milling machine - (ppe3epHbIil CTAHOK

36) shaper - CTPOTaJIbHBII CTAHOK

37) grinder - LI OBATBHBIA CTAHOK



38) to melt - IUIaBUTb, IJIABUTHCS PACIIJIABUTh
39) to cast - OTJINBATh, OTJIUTh
40) mould - (popma aJ1g OTIIMBKHU

Read and translate the text

Metals are materials most widely used in industry because of their properties.
The study of the production and properties of metals is known as metallurgy.

The separation between the atoms in metals is small, so most metals are dense.
The atoms are arranged regularly and can slide over each other. That is why metals
are malleable (can be deformed and bent without fracture) and ductile (can be drawn
into wire). Metals vary greatly in their properties. For example, lead is soft and can
be bent by hand, while iron can only be worked by hammering at red heat.

The regular arrangement of atoms in metals gives them a crystalline structure.
Irregular crystals are called grains. The properties of the metals depend on the size,
shape, orientation, and composition of these grains. In general, a metal with small
grains will be harder and stronger than one with coarse grains.

Heat treatment such as quenching, tempering, or annealing controls the nature
of the grains and their size in the metal. Small amounts of other metals (less thanl per
cent) are often added to a pure metal. This is called alloying (nerupoBanue) and it
changes the grain structure and properties of metals.

All metals can be formed by drawing, rolling, hammering and extrusion, but
some require hot-working. Metals are subject to metal fatigue and to creep (the slow
increase in length under stress) causing deformation and failure. Both effects are
taken into account by engineers when designing, for example, airplanes, gas-turbines,
and pressure vessels for high-temperature chemical processes. Metals can be worked
using machine-tools such as lathe, milling machine, shaper and grinder.

The ways of working a metal depend on its properties. Many metals can be
melted and cast in moulds, but special conditions are required for metals that react
with air.

19.1 Exercises to the text

19.1.1 Answer the following questions to the text

1 What are metals and what do we call metallurgy?
2 Why are most metals dense?

3 Why are metals malleable?

4 What is malleability?

5 What are grains?

6 What is alloying?

7 What is crystalline structure?

8 What do the properties of metals depend on?

9 What changes the size of grains in metals?
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10 What are the main processes of metal forming?
11 How are metals worked?
12 What is creeping?

19.1.2 Find the following words and word combinations in the text:

1 CpoiicTBa METAILIOB

2 paccTostHuE MEXKIy aTOMaMu

3 MpaBUIIBHOE PACTIOJIOKEHNE

4 CUIBHO OTIMYAKOTCA O CBOMM CBOMCTBAM
5 KpucramuMueckas CTpyKTypa

6 pa3mMep 3epeH

7 ¢opma 3epeH 3aKaka

8 OTKUT

9 BosloueHUE

10 mpokatka

11 koBKka

12 skcTpy3us

13 cTpykTypa u cBOICTBA 3epHA
14 ropstuast oOpaboTka

15 ycranocts MeTaiia

16 mon3yyects MeTaiIa

17 nnaBka 1 OTJIMBKA B (POPMBI

18 crmoco6wl 06pabOTKH METAILIIOB

19.1.3 Complete the following sentences:

1 Metals are...

2 Metallurgy is...

3 Most metals are...

4 The regular arrangement of atoms in metals...
5 Irregular crystals...

6 The properties of the metals depend...

7 Metals with small grains will be...

8 ...controls the nature of the grains in the metal.
9 Alloying is...

10 All metals can be formed by...

12 Creep is...

13 Metals can be worked using...

19.1.4 Explain in English the meaning of the following words:

1 malleability
2 crystalline structure
3 grains



4 heat treatment
5 alloying
6 creep

19.1.5 Translate into English:

MaJIOC paCCTOsAHUC.

2  Meramuibl

PaCIIOI0KEHUSI AaTOMOB.
3 UeM MeHbIIIE 3€pHA, TEM TBEPIKE METAILIL.
4 3akasika ¥ OTXKUT U3MEHSIOT POPMY U pa3Mep 3epeH B MeTallIax.
5 JlernpoBaHue U3MEHSET CTPYKTYPY 3€PEH U CBOWCTBA METAJIOB.
6 Metamn neopmMupyercs U pa3pyuaercs n3-3a yCTaJOCTH U MOI3yYeCTH.

Text 20

Steel

1 Metainl - MIOTHBIC Marepualibl IIOTOMY, 4YTO MCKAY aTOMaMH B MCTalJIaX

UMEIOT KPUCTALIUYECKYI0 CTPYKTYpYy H3-3a [MPaBUIBLHOTO

Words and word combinations to the text

1)
2)
3)
4)

6)

7)

8)

9)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)

alloy
carbon

stiff

to corrode
rusty
stainless

to resist
considerably
tough
forging
welding
brittle
cutting tools
surgical instruments
blade

spring
inclusion

to affect
manganese
silicon
rust-proof
nitrogen
tungsten

- CILIaB
- yraepona

- )KECTKMU

- pa3beaaTh, PKABETh

- p>KaBbIi1

- HEPXKABCIOLINI

- COIPOTHUBIIATHCS

- 3HAYUTEJILHO, TOPa3ao

- KPEIKU, )KECTKUM, TPOYHBIN, BBIHOCIMBBIN
- KOBKa

- CBapkKa

- XpYIIKUH, JTOMKUH

- PEXKYIIHE UHCTPYMEHTBI

- XUPYPrU4ECKUE HHCTPYMEHTBI
- JI€3BUEC

- IPyKHUHA

- BKJIIFOUCHHE

- BIIUSTh

- Mapraserl

- KpEMHUU

- HEPXKABCIOLINI

- a30T

- BoJb(pam

31



Read and translate the text

The most important metal in industry is iron and its alloy - steel. Steel is an
alloy of iron and carbon. It is strong and stiff, but corrodes easily through rusting,
although stainless and other special steels resist corrosion. The amount of carbon in
steel influences its properties considerably. Steels of low carbon content (mild steels)
are quite ductile and are used in the manufacture of sheet iron, wire, and pipes.
Medium-carbon steels containing from 0.2 to 0.4 per cent carbon are tougher and
stronger and are used as structural steels. Both mild and medium-carbon steels are
suitable for forging and welding. High-carbon steels contain from 0.4 to 1.5 per cent
carbon, are hard and brittle and are used in cutting tools, surgical instruments, razor
blades and springs. Tool steel, also called silver steel, contains about 1 per cent
carbon and is strengthened and toughened by quenching and tempering.

The inclusion of other elements affects the properties of the steel. Manganese
gives extra strength and toughness. Steel containing 4 per cent silicon is used for
transformer cores or electromagnets because it has large grains acting like small
magnets. The addition of chromium gives extra strength and corrosion resistance, so
we can get rust-proof steels. Heating in the presence of carbon or nitrogen-rich
materials is used to form a hard surface on steel (case-hardening). High-speed steels,
which are extremely important in machine-tools, contain chromium and tungsten plus
smaller amounts of vanadium, molybdenum and other metals.

20.1 Exercises to the text

20.1.1 Answer the following questions to the text

1 What is steel?

2 What are the main properties of steel?

3 What are the drawbacks of steel?

4 What kinds of steel do you know? Where are they used?

5 What gives the addition of manganese, silicon and chromium to steel?

6 What can be made of mild steels (medium-carbon steels, high-carbon steels)?
7 What kind of steels can be forged and welded?

8 How can we get rust-proof (stainless) steel?

9 What is used to form a hard surface on steel?

10 What are high-speed steels alloyed with?

20.1.2 Find the following words and word combinations in the text:

1 cninaB xene3a u yriaepoja

2 IPOYHBIN U KECTKUI

3 JIETKO KOPPO3UPYET

4 HeprkaBeroast CTalb

5 HU3KOE CoJepKaHHe yrilepoia
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6 KOBKOCTbH

7 TUCTOBOE KEJNE30, IPOBOJIOKA, TPYOBI
8 KOHCTPYKIIMOHHBIE CTAIH

O npuUroAHkI 1711 KOBKU U CBAPKU

10 TBepabIN U XPYNIKUIA

11 pexyliyue THCTPYMEHTBI

12 xupypruyeckue UHCTPYMEHTHI

13 uHCTpyMEHTaIbHAS CTallb

14 ynpouHATh
15 noGaBnenue wapranna (KpeMHHUsA, XpoMa, Bojb(hpama,

BaHaJUA)

21 Text

Metalworking processes

Words and word combinations to the text

1)
2)

4)
5)
0)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)

18)
19)
20)
21)
22)
23)
24)

useful
shape
rolling
extrusion
drawing
forging
sheet

to subject
amount
condition
perform
to harden
at least
common
billet
orifice
die

cross section
window frame
tube

hollow

nitial
thick-walled
mandrel

- TIOJIE3HBINA

- ¢popma, popmMHupOBaTH

- IIpOKaTKa

MOJINOIEHA,

- OKCTPY3H:1, BbIIABJIMBAHUC

- BOJIOYCHHE

- KOBKa

- JIUCT

- IOJIBEpraTh
- KOJIMYECTBO

- COCTOsIHUC, YCIIOBUC
- BBIIIOJIHATL, IIPOBOJNTD

- IENIAThCSl TBEPABIM, YIIPOUHATHCA

- 10 KpalHEeN Mepe

- 00U

- 3aroTOBKa, OoyiBaHKa

- OTBCPCTHUC

- IITaMII, ITyaHCOH, MaTpHIIa,
dbuabepa, BOJOUMIIbHAS JJOCKA

- IIOIICPCUYHOC CCUCHHC

- pama OKHa
- TpyOa
- TIOJIBIH

- IEPBOHAYAJIBHBIN, HAYaJIbHBIN

- TOJICTOCTEHHBIN
- OIIpaBKa, CEPJICUHUK
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25) impact - yaap

26) loosely - cBOOOJTHO, C 3a30pOM

27) fitting - 3]1. IOCaJIKa

28) ram - IIyaHCOH, IUTYHXEP

29) force - cuiia

30) gap - IPOMEXYTOK, 3a30p

31) to determine - YCTaHABJIMBATh, ONPEILIATh

Read and translate 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:

1 rolling,

2 extrusion,

3 drawing,

4 forging,

5 sheet-metal forming.

During the first four processes metal is subjected to large amounts 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 metal and makes the part stronger.
However, there is a limit to the strain before a cold part cracks.

Rolling

Rolling is the most common metalworking process. More than 90 percent of
the aluminum, steel and copper produced is 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

Extrusion is pushing the billet to flow through the orifice of a die. Products
may have either a simple or a complex cross section. Aluminum window frames are
the examples of complex extrusions.

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 the tube
and a mandrel held on the inside.
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In  impact extrusion (also called back-extrusion) (mrrammoBka
BeIaBnuBanueM), 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 aluminum beer cans.

21.1 Exercises to the text

21.1.1 Answer the following questions to the text

1 Why are metals so important in industry?

2 What are the main metalworking processes?

3 Why are metals worked mostly hot?

4 What properties does cold working give to metals?

5 What is rolling? Where is it used?

6 What is extrusion? What shapes can be obtained after extrusion?
7 What are the types of extrusion?

21.1.2 Find the following in the text:

1 mMoryT jerko neopMupoOBaATHCS

2 HyXHbI€ POPMBI

3 moaBeprarh 00JbIIUM AehOopMaLHIM

4 3epHa cBoOOAHBIE OT Nehopmanuu

5 TemnepaTtypa nepeKpucTalIIn3aluu

6 mactuyeckas aegopmarus cxxaTus

7 cambIii OOBIYHBIN Mpoliecc 00pabOTKU MeTasIa
8 camoe 00BIYHOE U3/ETHE MPOKaTa

9 oTBepcTHe GuILEPHI

10 nepBoHauanbHbBIN

11 cnoxHoe ceuenue

12 mycrorensie neranu

13 cBOOOIHO BXOJAIIMI IUTYHKED

14 3a30p Mex Ay MIyHKEPOM (IIyaHCOHOM) U IITaMIIOM
15 Tonmmnua cTeHKn

21.1.3 Translate into English:

1 CnocoOHOCT, MeTayula MEePEeKPUCTAIUIM30BBIBATECA  MPU  BBICOKOM
TeMIlepaType UCIOJIb3yeTCsl MpU ropsiueit o0paboTke.
2 Ilepexpuctammm3amnusi — 3TO POCT HOBBIX, CBOOOIHBIX OT nedopmaiuu

3epeH.

3 Bo Bpems ropsueit 00pab0TKH METalT MOKET MOABEPTaThCsl OUeHb OOJIBIIION
TUTACTHYECKOU ehopMaIiu CoKaTHsl.
4 XonomHast oOpaboTKa JemaeT METaUT TBEPKE W MPOYHEE, HO HEKOTOpPHIE
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METAJUTBI UMEIOT TIpeaes AehOopMaIIvH.

5 JIncToBOM MPOKAT MOYKET MPOU3BOJAUTHCS TOPSUYUM UIIU XOJIOIHBIM.

6 IloBepXHOCTh XOJI0IHOKATAHOTO JIUCTa 00Jiee rIaKkasi U OH MpoYHee.

7 TlonepeuHoe ceueHue GUIbEPHI ISl SKCTPY3UU MOKET OBITh MPOCTHIM WU
CJIOKHBIM.

8 AJIIOMMHUEBBIE U MEJHBIE CIUIaBbl SIBJISIIOTCS HAWJIYUYIIUMU JIJI SKCTPY3UU
U3-3a UX TUIACTUYHOCTH IPH JAedopMaIuu.

9 AnroMuHHMEBbIe OaHKH, TIOOWKHU JJIsI 3yOHOH TACThI SIBISIOTCS MPUMEPAMHU
HCITOJIL30BAaHUS IIITAMIIOBKH BBIJABJIMBAHHUCM.

10 TommuyHa CTEHKH aJIOMUHHUCBOM OaHKH OIPEICIASTCS 3a30pOM MEXKITY
IIyaHCOHOM M IIITaMIIOM.

22 Text
Drawing
Sheet metal forming

Forging

Words and word combinations to the text

1) to pull - TSIHYTh

2) reduction - COKpaIieHue

3) to achieve - IOCTUTaThb

4) 1n series - cepusi, MOCJIeI0BATEIbHO

5) beyond - BBIIIIE, CBBIIIIE

6) yield point - TOYKa TEKy4YECTH MeTajia

7) to retain - COXpPaHATb, YAECPKUBATDH

8) to bend - THYTh

9) shearing - o0pe3ka, oTpe3aHue

10) edge - Kpai

11) to grip - CXBaThIBaTh

12) lower die - HIDKHUH TIITaMIT

13) upper die - BEpXHUH MITaMIIT

14) forming operation - OIepalys MTaMIIOBaHUS

15) dimension - U3MEpPEHHE, pa3MEpPBI

16) required - HEOOXOIUMBII

17) increase - YBEJIMYEHUE

18) open-die forging - KOBKa B OTKPBITOM ILIITAMIIE
(moAKIIaTHOM)

19) hammering - KOBKa, KOJIOTUTh

20) within - BHYTpPH, B IIpeeIIax

21) to enclose - 3aKJIF0YaTh

22) rod - IPYT, CTEPKEHb
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23) bar - IpyT, OPYCOK

24) involved - BKJIFOUEHHBIHI

25) tolerance - IOy CK

26) upsetting - BBICAJIKA, BBIJIaBJIMBAHHUE
27) blow - ynap

28) coining - YeKaHKa

29) imprint - OTIIEYATOK

30) clamp - 3QKUM

31) to hit - yIapsTh

Read and translate the text
Drawing

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.

Sheet metal forming

Sheet metal forming (mrammnoBka nucroBoro metamia) 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 (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 tised on one
part. For example, to make the roof of an automobile from a flat sheet, the edges are
gripped and the piece pulled in tension over a lower die. Next an upper die is pressed
over the top, finishing the forming operation (mrammnoBky), and finally the edges are
sheared off to give the final dimensions.

Forging

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

Open-die forging is usually done by hammering a part between two flat faces.
It 1s 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.

Closed-die forging is the shaping of hot metal within the walls of two dies that
come together to enclose the workpiece on all sides. The process starts with a rod or
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bar cut to the length needed to fill the die. Since large, complex shapes and large
strains are involved, several dies may be used to go from the initial bar to the final
shape. With closed dies, parts can be made to close tolerances so that little finish
machining is required.

Two closed-die forging operations are given special names. They are upsetting
and coining. Coining takes its name from the final stage of forming metal coins,
where the desired imprint is formed on a metal disk that is pressed in a closed die.
Coining involves small strains and is done cold. Upsetting involves a flow of the
metal back upon itself. An example of this process is the pushing of a short length of
a rod through a hole, clamping the rod, and then hitting the exposed length with a die
to form the head of a nail or bolt.

22.1 Exercises to the text

22.1.1 Answer the following questions to the text

1 How can the reduction of diameter in wire drawing be achieved?
2 What is sheet metal forming and where it can be used?

3 What is close-die forging?

4 What is forging?

5 What are the types of forging?

6 What types of hammers are used now?

7 Where are coining and upsetting used?

8 What process is used in wire production?

9 Describe the process of making the roof of a car,

22.1.2 Find the following word combinations in the text:

1 mpoTsiruBaHue MeTalIa yepe3 Quiibepy
2 BOJIOYEHHE MPOBOJIOKU

3 yMEHBUIEHUE JUaMETPa

4 TonmMUHA JUCTa

5 pacTAruBaTh BbIIIE TOUYKU TEKYUYECTU
6 COXpaHUTh HOBYIO (hopmy

7 KXpast OTpe3arTCs

8 KOHEYHBIE pa3MephI

9 yMeHbIIUTH HEOOX0IUMOE YCHIINE
10 yBenmMUUTh IJIACTUYHOCTH METAILIA
11 Bo3ay1LIHBIE UM TTAPOBBIE MOJIOTHI
12 cuna u cKOpOCTh MITaMIIOBAHMS

13 BHYTpHU CTEHOK JIBYX LLITAMIIOB

14 oTnenounas 06paboTKa

15 manbie gomycku
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22.1.3 Translate into English:

1 Ilpu BONOYEHUH NPOBOJOKU JAHAMETP OTBEPCTHS BOJIOYHIJIBHOW JOCKHU
KaXIbIil pa3 YMEHBILIAETCH.

2 llltamMnoBKa JIMCTOBOTO METaJlJIa BKIJIIOYAET B c€0s1 KOBKY, U3TUO U 00pE3KY.

3 He6onbmas aepopmainus JucTa MNpU PACTSHKEHUH IHOMOIAeT COXPAHUTH
HOBYIO (hopMy aeTainu.

4 N3menenue (opMbl MPU IITAMIIOBKE MPOU3BOJIUTCS IYTEM CIKATUS MEXKIY
IBYMS IITAMIIAMM.

5 Kpas nmcra npu IITaMIOBKE OTPE3arOTCS UL TOJYyYEHHS KOHEYHBIX
pa3MepoB.

6 Ilpu npokoBke JeTanb JOJKHA OBITH TOpsiued Il  yMEHbBIICHUS
HEOOXOIMMBIX YCUJIMI U YBEJIIMYEHUS IIJIACTUYHOCTH METalIa.

7 Ilocine KOBKM B 3aKpbIThIX LITamMnax JeTald He TpeOyroT OO0JbIION
MEXaHUIECKOW 00pabOTKH.

8 Ilpu yekanke aegopmalys MeTalljla HEBEJIMKA U OTIIeYaTOK (popMupyercs Ha
MOBEPXHOCTH METAIIA.

9 Bricasika ucnoab3yeTcs JUisl U3rOTOBJIEHUS TOJOBOK I'BO3/EH 1 OOJITOB.

23 Text
Metalworking and metal properties

Words and word combinations to the text

1) feature - yepTa, 0COOCHHOCTD

2) to provide - obecrieunBaTh

3) improvement - YJIy4IlICHHE

4) property - CBOICTBO

5) eliminate - JINKBUJIUPOBATh, UCKIOYATh
6) porosity - IIOPUCTOCTh

7) directional - HampaBJICHHBIN

8) to segregate - pa3neiaTh

9) casting - OTJIMBKA

10) elongated - YIJIMHEHHbIN

11) to weaken - ocnabeBaTh, 0CIa0IATDH

12) transverse - IOTIEPEYHBIN

13) flow - TEUEHHE, IOTOK

14) finished - OTAEJIaHHBIN

15) thinning - YTOHYEHHE

16) fracture - pa3pylleHue

17) strain hardening - neopMaIimoHHOE YIIPOYHEHUE

18) brass - IJaTyHb
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19) beverage - HaITUTOK

20) can - KOHCepBHas 0aHKa

21) to exhibit - IPOSIBJISITH

22) inner - BHyTPEHHUH

23) flaws - HEJI0CTaTKH, A€ EKThI
KPUCTANINYECKON PEIIeTKH

24) inclusion - BKIIIOUCHHE

25) trapped - 371. 3aKJIFOYEHHBIN

26) refining - OYHIIATh, OYHCTKA

27) to avoid - n30eraTh

28) to undergo - IOJIBEPraThCs

29) tensile ductility - INIACTUYHOCTb MPU PACTKECHUU

Read and translate the text

An important feature of hot working is that it provides the improvement of
mechanical properties of metals. Hot-working (hot-rolling or hot-forging) eliminates
porosity, directionality, and segregation that are usually present in metals. Hot-
worked products have better ductility and toughness than the unworked casting.
During the forging of a bar, the grains of the metal become greatly elongated in the
direction of flow. As a result, the toughness of the metal is greatly improved in this
direction and weakened in directions transverse to the flow. Good forging makes the
flow lines in the finished part oriented so as to lie in the direction of maximum stress
when the part is placed in service.

The ability of a metal to resist thinning and fracture during cold-working
operations plays an important role in alloy selection. In operations that involve
stretching, the best alloys are those which grow stronger with strain (are strain
hardening) - for example, the copper-zinc alloy, brass, used for cartridges and the
aluminum-magnesium alloys in beverage cans, which exhibit greater strain
hardening.

Fracture of the workpiece during forming can result from inner flaws in the
metal. These flaws often consist of nonmetallic inclusions such as oxides or sulfides
that are trapped in the metal during refining. Such inclusions can be avoided by
proper manufacturing procedures.

The ability of different metals to undergo strain varies. The change of the
shape after one forming operation is often limited by the tensile ductility of the metal.
Metals such as copper and aluminum are more ductile in such operations than other
metals.

23.1 Exercises to the text

23.1.1 Answer the following questions to the text

1 What process improves the mechanical properties of metals?
2 What new properties have hot-worked products?

40



3 How does the forging of a bar affect the grains of the metal? What is the
result of this?

4 How are the flow lines in the forged metal oriented and how does it affect the
strength of the forged part?

5 What are the best strain-hardening alloys? Where can we use them?

6 What are the inner flaws in the metal?

7 Can a metal fracture because of the inner flaw?

8 What limits the change of the shape during forming operations?

23.1.2 Find the following in the text:

1 BaxkHast 0COOEHHOCTD Topsiueit 00paboTKH

2 yIy4dlIeHUE MEXaHUYECKUX CBOMCTB METaJlIa

3 HeoOpaboTaHHAs OTIUBKA

4 HampaBJIeHHE MaKCUMaJIbHOTO HANIPSKEHUS

5 cI0COOHOCTH COMPOTUBIIATHCS YTOHUCHUIO U Pa3pyIICHUIO
6 MposBIATH OOJbIIee 1ePOPMALMOHHOE YIIPOUHEHUE

7 pa3pylIEHHUE AETAIH IIPU LITAMIIOBKE

8 BHyTpeHHUE 1e(DEKTHI B METAILIE

9 HeMeTaITMYECKHE BKIIOUYEHUS

10 cnocoOHOCTh METAIOB OABEPraThes AePopMaIiu

11 orpaHnymMBaeTCs MIACTUYHOCTHIO METAJUIA [IPH PACTSHKEHUU

23.1.3 Translate into English:

I Topsiuas 0OpaboTka MeTaia YJIyd4llaeT €ro MEXaHWYECKHE CBOWMCTBAa U
YCTPaHSET MOPUCTOCTh U BHYTPCHHUE 1e(DEKTHI.

2 VYanuHeHue 3€peH B HANpaBJICHUU TEKY4YECTH IPU KOBKE 3HAYUTEIHHO
yJIy4dlIaeT IPOYHOCTh METajljla B 3TOM HAIpPaBJIICHUU M YMEHBIIIACT €ro MPOYHOCTh B
MOTIEPEYHOM.

3 Xopomasi TPOKOBKAa OPUEHTUPYET JIMHUM TEKY4YeCTH B HaIMpPaBJICHUU
MaKCHUMAaJIbHOT'O HAIPSKEHUS.

4 JlepopMalinoHHOE YNPOUHEHHE METajljla MpPHU XOJOJHOM 00paboTke O4YeHb
BaYKHO JIJISl TOJTYYEHHSI METAJIJIOB C YIYUYIIEHHBIMH CBOMCTBaMHU.

5 Buytpennue nedekTsl MeTalia - 3TO HEMETaUIMYECKHE BKIIOUCHHUS THIIA
OKHCJIOB WJIU CYJIb(PUIOB.

6 U3menenume QopMbl TMpU IMITAMIIOBAHUM METAUIMYECKUX JIeTajei
OTPaHUYMBAETCS MJIACTUYHOCTHIO METajlla IPH PaCTSHKEHUU.
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24 Text

Mechanical properties of materials I

Words and word combinations to the text

1) bar

2) completely

3) compres

4) creep

5) cross-sectional
6) cyclic stress

7) decrease

8) elastic deformation
9) elastic limit

10) exceed

11) external forces
12) fatigue

13) fracture

14) loosen

15) permanent deformation
16) remaining

17) shear

18) simultaneously
19) to stretch

20) technique

21) tension

22) to propagate
23) to bend

24) to extend

25) to meet the needs
26) to occur

27) to respond

28) to suffer

29) torsion

30) twisting

31) volume

32) rupture

- IpyT, OPYCOK

- MIOJTHOCTHIO, COBEPIICHHO
- CXKaTHe

- TIOJI3YYECTh

- IJI0Mab IIOIICPCYHOI'0 CCUCHUA

- IUKJIMYECKOE HAIPSKECHUE
- YMEHBIIIEHUE

- ynpyras aedpopmanus

- IpeIeT YIPYrocTu

- IPEBHITIATH

- BHCIITHHUE CHJIBI

- YCTaJNOCTh MeTaslIa

- TIEpEJIOM, U3JIOM

- 0cabJIATh, pacilaThIBaTh
- MOCTOSsTHHAS AedopMalus
- OCTaBILIMMCS

- cpes

- OZIHOBPEMEHHO

- pacTsAruBaTh

- METO/IbI

- HaMPsDKEHHOCTh

- pacpocTpaHATh(cs)

- THyTh, COTHYTh

- pacIupsTh, MPOIOIIKATHCS
- OTBeYaTh TPeOOBAHUAM

- IPOUCXOTUTH

- OTBEYaTh pearupoBaTh

- cTpajaTth

- KpyueHue

- 3aKpy4HUBaHUE, U3TUO

- 00bEM, KOJIMYECTBO

- pa3pbiB

Read and translate the text

Materials Science and Technology is the study of materials and how they can
be fabricated to meet the needs of modern technology. Using the laboratory
techniques and knowledge of physics, chemistry, and metallurgy, scientists are
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finding new ways of using metals, plastics and other materials.

Engineers must know how materials respond to external forces, such as
tension, compression, torsion, bending, and shear. Ail materials respond to these
forces by elastic deformation. That is, the materials return their original size and form
when the external force disappears. The materials may also have permanent
deformation or they may fracture. The results of external forces are creep and fatigue.

Compression is a pressure causing a decrease in volume. When a material is
subjected to a bending, shearing, or torsion (twisting) force, both tensile and
compressive forces are simultaneously at work. When a metal bar is bent, one side of
it is stretched and subjected to a tensional force, and the other side is compressed.

Tension is a pulling force; for example, the force in a cable holding a weight.
Under tension, a material usually stretches, returning to its original length if the force
does not exceed the material's elastic limit. Under larger tensions, the material does
not return completely to its original condition, and under greater forces the material
ruptures.

Fatigue is the growth of cracks under stress. It occurs when a mechanical part
1s subjected to a repeated or cyclic stress, such as vibration. Even when the maximum
stress never exceeds the elastic limit, failure of the material can occur even after a
short time. No deformation is seen during fatigue, but small localised cracks develop
and propagate through the material until the remaining cross-sectional area cannot
support the maximum stress of the cyclic force. Knowledge of tensile stress, elastic
limits, and the resistance of materials to creep and fatigue are of basic importance in
engineering.

Creep is a slow, permanent deformation that results from a steady force acting
on a material. Materials at high temperatures usually suffer from this deformation.
The gradual loosening of bolts and the deformation of components of machines and
engines are all the examples of creep. In many cases the slow deformation stops
because deformation eliminates the force causing the creep. Creep extended over a
long time finally leads to the rupture of the material.

24.1 Exercises to the text

24.1.1 Answer the following questions to the text

1 What are the external forces causing the elastic deformation of materials?
Describe those forces that change the form and size of materials.

2 What are the results of external forces?

3 What kinds of deformation are the combinations of tension and compression?

4 What is the result of tension? What happens if the elastic limit of material is
exceeded under tension?

5 What do we call fatigue? When does it occur? What are the results of
fatigue?

6 What do we call creep? When does this type of permanent deformation take
place? What are the results of creep?

43



24.1.2 Find the following in the text:

1 oTBeuyaTh TPeOOBAHUSAM COBPEMEHHOMN TEXHOJIOTUU
2 UCTOJB3Y Ja00PATOPHBIE METOIbI

3 HOBbIE CIIOCOOBI UCTIONB30BAHUS METAIIIIOB

4 cxxartue, pacTsbKeHHe, U3ru0, KpyueHue, cpe3

5 BO3BpaIllaTh NEPBOHAYANIbHBIN pa3mep u popmy

6 BHELIHSA CHJIA

7 nocTostHHAs AepopMalus

8 yMeHbIlIeHHe 00bemMa

9 pacTaruBaromye U CKMMArOIIUE CUIIbI

10 mpeBbIlIATh Mpeen yOPyrocTu MaTepuania

11 noBTopsrONIMECS TUKINYECKUE HATTPSKCHUS

12 pa3pymenue Mmarepuana

13 pa3BuTHe U pacpoCTpaHEHNE MEJIKUX TPEIIHH
14 conmpoTuBnIEHNE MATEPUAIIOB MOJI3YYECTH U YCTAJIOCTH

24.1.3 Translate into English the following sentences:

1 Vopyras aedopmanus - 3T0 peakius BC€X MaTEpPHAIOB HAa BHEIIHHE CHIIBI,
TakHe, KaK pacTsHKeHHE, CKaTue, CKpyurMBaHKe, U3TU0 U Cpes.

2 YcTanocTh ¥ N0J3y4eCTh MATEPUAIIOB SBISIOTCSA PE3YJIbTaTOM BHEITHUX CHIL.

3 BaemHue cuiabl BBI3BIBAIOT MOCTOSIHHYIO Jedopmaiiuio U paspylieHue
Marepuarna.

4 PacTsaruBaronye U CXKUMAIONUe CHUIbl paboTal0T OAHOBPEMEHHO, KOT/Ia MbI
u3rudaeM Wi CKpyunBaeM MaTepuall.

5 PacTsbkeHne marepuaina BblIE Mpeesa €ro ynpyrocTd JaeT MOCTOSHHYIO
nedopMalnio uiu pa3pylieHue.

6 Korga nerans paboTaeT J0JIroe BpeMsl Mo HMUKIMYECKUMH HANPSHKEHUSIMU B
Hel MOSBIISIIOTCS HEOOJBIIKE PACTYIIUE TPEIIUHBI U3-3a YCTAIOCTH MeTaljia.

7 Ilom3ydecTth - 3TO MEWJIEHHOE U3MEHEHUE pa3mepa JAeTalud II0x
HaIPSKEHUEM.

25 Text
Mechanical properties of materials 11

Words and word combinations to the text

1) ability - CITIOCOOHOCTH
2) amount - KOJIMYECTBO
3) absorb - TIOTJIOIIATH

4) amount - KOJIUYECTBO
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5) application - IPUMEHEHNE

6) brittle - XPYIKHM, TIOMKUI

7) car body - Ky30B aBTOMOOMJIS

8) constituent - KOMIIOHEHT

9) crack - TpelrHa

10) creep resistance - YCTOMYMBOCTH K MOJI3y4YECTH
11) definition - olpeJieieHre

12) density - INIOTHOCTH

13) ductility - KOBKOCTb, DJIACTUYHOCTD
14) failure - IOBPEKJICHHE

15) gradual - IOCTETIEHHBII

16) permanent - IOCTOSIHHBIN

17) rigid - JKECTKHIM

18) to sink - TOHYTb

19) square root - KBaJpaTHbI KOPEHb

20) stiffness - )KECTKOCTh

21) strain - Harpy3ka, HanpsbkeHue, nedopmanus
22) strength - POYHOCTh

23) stress - IaBJICHUE, HAIIPSIKCHUE
24) tensile strength - MPOYHOCTH Ha Pa3phIB
25) toughness - IPOYHOCTh, CTOMKOCTh
26) yield strength - IPOYHOCTh TEKYUYECTH
27) Young modulus - moayib FOHra

Read and translate the text

Density (specific weight) is the amount of mass in a unit volume. It is
measured in kilograms per cubic metre. The density of water is 1000 kg/ m® but most
materials have a higher density and sink in water. Aluminium alloys, with typical
densities around 2800 kg/m’ are considerably less dense than steels, which have
typical densities around 7800 kg/m’. Density is important in any application where
the material must not be heavy.

Stiffness (rigidity) is a measure of the resistance to deformation such as
stretching or bending. The Young modulus is a measure of the resistance to simple
stretching or compression. It is the ratio of the applied force per unit area (stress) to
the fractional elastic deformation (strain). Stiffness is important when a rigid
structure is to be made.

Strength is the force per unit area (stress) that a material can support without
failing. The units are the same as those of stiffness, MN/m?, but in this case the
deformation is irreversible. The yield strength is the stress at which a material first
deforms plastically. For a metal the yield strength may be less than the fracture
strength, which is the stress at which it breaks. Many materials have a higher strength
in compression than in tension.

Ductility is the ability of a material to deform without breaking. One of the
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great advantages of metals is their ability to be formed into the shape that is needed,
such as car body parts. Materials that are not ductile are brittle. Ductile materials can
absorb energy by deformation but brittle materials cannot.

Toughness is the resistance of a material to breaking when there is a crack in it.
For a material of given toughness, the stress at which it will fail is inversely
proportional to the square root of the size of the largest defect present. Toughness is
different from strength: the toughest steels, for example, are different from the ones
with highest tensile strength. Brittle materials have low toughness: glass can be
broken along a chosen line by first scratching it with a diamond. Composites can be
designed to have considerably greater toughness than their constituent materials. The
example of a very tough composite is fiberglass that is very flexible and strong.

Creep resistance is the resistance to a gradual permanent change of shape, and
it becomes especially important at higher temperatures. A successful research has
been made in materials for machine parts that operate at high temperatures and under
high tensile forces without gradually extending, for example the parts of plane
engines.

25.1 Exercises to the text

25.1.1 Answer the following questions to the text

1 What is the density of a material?

2 What are the units of density? Where low density is needed?

3 What are the densities of water, aluminium and steel?

4 A measure of what properties is stiffness? When tiffness is important?

5 What is Young modulus?

6 What is strength?

7 What is yield strength? Why fracture strength is always greater than yield
strength?

8 What is ductility? Give the examples of ductile materials. Give the examples
of brittle materials.

9 What is toughness?

10 What properties of steel are necessary for the manufacturing of: a) springs,
b) car body parts, ¢) bolts and nuts, d) cutting tools?

11 Where is aluminium mostly used because of its light weight?

25.1.2 Find the following words and word combinations in the text:

1 KOJIMYEeCTBO Macchl B eMHULIE 00beMa

2 KUJIOrpaMm Ha KyOM4eCKHUil MeTp

3 Mepa conpoTUBIeHUS JehopMaluu

4 OTHOLICHHWE NPWIOKEHHOW CHJBl Ha EAUHULY IUIOMAId K YacCTHYHOH
ynpyroi nedopmariu

5 JKecTKass KOHCTPYKLUSA

6 IPOYHOCTH HA CHKATUE
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7 ciocoOHOCTH MaTepuana 1eOpMUPOBATHCA HE pa3pyIIasch
8 TOTJIOMIATh PHEPTHUIO TyTEM AePopMalIiu

9 006paTHO NPOMOPLIMOHATILHO KBAJIpaTy pa3Mepa Aedekra

10 nocrenenHoe n3meHeHue Gopmbl

11 moBbIIEHHBIE TEMITEPATYPBI

12 BbICOKHE PACTATUBAIOLIUE YCUIHS

25.1.3 Translate into English the following:

1 IImoTHOCTD U3MEPSIETCS B KUJIOTpaMMax Ha KyOMUeCKHil MeTp.

2 BonbpIMIMHCTBO MaTepUaIoB UMEIOT 00Jiee BHICOKYIO IUIOTHOCTh, YEM BOJAA U
TOHYT B BOJE.

3 [ImoTHOCTH MaTepuana OYeHb BaXKHa, OCOOEHHO B aBUALUH.

4 Monayns HOHra - oTHOIIEHHE TPUIIOKEHHON CHIIBI K YNpyroi aedopmannu
JAHHOI'0 MaTepHaa.

5 Yem Oosiee MeTaT )KECTKUM, TEM MEHEE OH Ae(POPMUPYETCS MO HArPy3KOi.

6 Korma mertamn pacTAruBaroT, OH CHadajla TE4YeT, TO €CTh IUIACTUYECKH
nedopMupyeTcs.

7 CBuHEN, Me/lb, ATFOMUHUHI U 30JI0TO - CAMBIE KOBKHE METAJUIBI.

8 ConpoTuBieHuEe IOI3y4ECTH SBIAETCA OYEHb BaXXKHBIM CBOMCTBOM
MaTEpHUAJIOB, KOTOPBIE UCIIOJB3YIOTCS B aBUALIMOHHBIX MOTOPax.

26 Text
Machine-tools

Words and word combinations to the text

1) machine-tools - CTaHKH

2) electrically driven - C DJIEKTPONPUBOIOM
3) shape - opma

4) workpiece - IeTalb

5) accurate - TOYHBIN

6) development - pa3BUTHE

7) to allow - MIO3BOJISATD, Pa3peNIaTh
8) interchangeable - B3aMMO3aMEHIEMbII
9) facility - MPUCTIOCOOICHUE

10) relative - OTHOCUTEIbHBIN

11) amount - KOJIMYECTBO

12) fluid - )KUJIKOCTD

13) to lubricate - CMa3bIBaTh

14) spark erosion - DJIEKTPOUCKpOBasi 00paboTka
15) discharge -pazpsia
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16) by means of -IOCPEACTBOM

17) beam - Iy4

18) drilling - CBEpJICHHE

19) flexible - THOKUI

20) range - ACCOPTUMEHT, AUAIa30H

Read and translate the text

Machine-tools are used to shape metals and other materials. The material to be
shaped is called the workpiece. Most machine-tools are now electrically driven.
Machine-tools with electrical drive are faster and more accurate than hand tools: they
were an important element in the development of mass-production processes, as they
allowed individual parts to be made in large numbers so as to be interchangeable.

All machine-tools have facilities for holding both the workpiece and the tool,
and for accurately controlling the movement of the cutting tool relative to the
workpiece. Most machining operations generate large amounts of heat, and use
cooling fluids (usually a mixture of water and oils) for cooling and lubrication.

Machine-tools usually work materials mechanically but other machining
methods have been developed lately. They include chemical machining, spark
erosion to machine very hard materials to any shape by means of a continuous high-
voltage spark (discharge) between an electrode and a workpiece. Other machining
methods include drilling using ultrasound, and cutting by means of a laser beam.
Numerical control of machine tools and flexible manufacturing systems have made it
possible for complete systems of machine-tools to be used flexibly for the
manufacture of a range of products.

26.1 Exercises to the text

26.1.1 Translate the text in written form. Pay attention to the table with
words and word combinations to the text before.

27 Text
Lathe

Words and word combinations to the text

1) lathe - TOKapHBIN CTAaHOK

2) circular cross-section - KpYyTJI0€ TIOTIEPEYHOE CCUCHHE
3) surface - IOBEPXHOCTH

4) stationary - HEMOJABUXHBIM, CTAlIMOHAPHBIN
5) sideways - B CTOPOHY

6) variety - pa3zHooOpasue, pa3HOBUIHOCTh
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7) depth - ryOuHa

8) headstock - mepeansst 0abka

9) spindle - IIIIUHIAEIb

10) chuck - 32KUM, aTPOH

11) faceplate - IJIaHIaioa

12) lathe bed - CTAaHWHA CTaHKa

13) to enable - 1aBaTh BO3MOKHOCTbH
14) tolerance - IOIYCK

Read and translate the text

Lathe is still the most important machine-tool. It produces parts of circular
cross-section by turning the workpiece on its axis and cutting its surface with a sharp
stationary tool. The tool may be moved sideways to produce a cylindrical part and
moved towards the workpiece to control the depth of cut. Nowadays all lathes are
power-driven by electric motors. That allows continuous rotation of the workpiece at
a variety of speeds. The modern lathe is driven by means of a headstock supporting a
hollow spindle on accurate bearings and carrying either a chuck or a faceplate, to
which the workpiece is clamped. The movement of the tool, both along the lathe bed
and at right angle to it, can be accurately controlled, so enabling a part to be
machined to close tolerances. Modern lathes are often under numerical control.

27.1 Exercises to the text

27.1.1 Answer the following questions to the text

1 What are machine-tools used for?

2 How are most machine-tools driven nowadays?

3 What facilities have all machine-tools?

4 How are the cutting tool and the workpiece cooled during machining?

5 What other machining methods have been developed lately?

6 What systems are used now for the manufacture of a range of products
without the use of manual labour?

7 What parts can be made with lathes?

8 How can the cutting tool be moved on a lathe?

9 How is the workpiece clamped in a lathe?

10 Can we change the speeds of workpiece rotation in a lathe?

11 What is numerical control of machine tools used for?

27.1.2 Find English equivalents in the text:
1 oO6pabaTeiBaeMbIil MaTepuan

2 3JIEKTPOTIPHBO,T
3 0oJiee TOUHBIN
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4 oTaenbHBIE JETAIN

5 mpoliecc MaccoBOIo MPOU3BOACTBA

6 npucnocoOIeHus I JepKaHusl pe3lia U IeTalu
7 onepaiu no MexaHu4eckoil o0paboTke neTanu
8 BBICOKOBOJIBTHBIN pa3psij

9 cBepiieHUE YIBTPa3BYKOM

10 pe3anue ¢ TOMOIIBIO JA3EPHOTO JIyya

11 rubxue nNpon3BOICTBEHHBIE CUCTEMBI

12 neranu Kpyrioro ceyeHus

13 moBopauuBarth AeTajgb BOKPYT €€ OCH

14 nBurath B CTOpOHY, ABUTaTh M0 HAMIPABIICHUIO K JI€TANIN
15 rybuna pe3anus

16 HenmpeppIBHOE BpalleHHUE AETaIN

17 nBr>keHune pe3na BAOJIb CTAHUHBI

27.1.3 Translate into English:
1 ToxapHBIil CTAHOK MO3BOJIAET IPOU3BOAUTH IE€TAIU KPYTJIOro CEUECHHUS.

2 I[CTaJIL 3aAKUMACTCA B ITATPOHC WJIK HaA IJIaHIIan0e TOKApHOI'O CTaHKa.
3 P63€H MOJKCT ABUT'ATBbCA KAaK BJOJIb CTAHHHBI, TdK W IIOJ IIPAMBIM YIJIOM K

HEU.
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4 CoBpeMeHHBIE TOKAPHBIE CTAHKU YaCTO UMEIOT IIU(PPOBOE yIPaBIICHHUE.

28 Text

Milling machine

Drilling and Boring Machines
Shapers and Planers
Grinders

Words and word combinations to the text

1) milling machine - )pe3epHbIil CTAaHOK

2) series - cepus, psia

3) cutting edge - PeXKYIIUHN Kpaid, OCTpue
4) circumference - OKPY>KHOCTb

5) to feed - 10J1aBaTh

6) longitudinal - MPOJIOJIbHBIN

7) horizontal - TOPU30HTAJIbHBIN

8) vertical - BEPTUKAJIbHBIN

9) versatile - YHUBEPCAIbHBIN

10) flat - TUTOCKUM

11) contoured - KOHTYPHBIA



12) angle - yroa

13) slot - IPOpeE3b, Ma3

14) gear teeth - 3yOBI LIECTEPHU

15) drill - Ipeib, CBEPIO, CBEPIIUTH
16) hole - OTBEPCTHUE

17) to enlarge - YBEJIMYHMBATh

18) thread - pe3nba

19) portable - IOPTaTUBHBIN

20) unit - €IMHMIIA, 11eJI0€, Y3ell
21) previously - paHee

22) to slide - CKOJIb3UTh

23) stroke - X0

24) lateral - OOKOBOI

25) displacement - CMEIICHHE

26) straight - IpAMOI

27) idle - Ha XOJIOCTOM XOJy
28) workshop - 1IeX, MacTepcKas

29) to mount - KPeUTh

30) holder - IepKaTesb

31) to execute - BBITIOJTHSATh

32) simultaneous - OJTHOBPEMECHHBIM

33) multiple - MHOTOYMCJIEHHBIN
34) grinder - T OBATBHBIA CTAHOK
35) wheel - KpyT, KOJIECO

36) bonded - CKpETUICHHBIN

37) to remove - YOQIISTh

38) pass - IPOXO/T

39) fine - TOYHBIN

40) conventional - OOBIYHBIN

41) device - YCTPOMCTBO, TPUOOP
42) fragile - XpYHIKHAN

Read and translate the text

Milling machine

In a milling machine the cutter (¢ppe3a) is a circular device with a series of
cutting edges on its circumference. The workpiece is held on a table that controls the
feed against the cutter. The table has three possible movements: longitudinal,
horizontal, and vertical; in some cases it can also rotate. Milling machines are the
most versatile of all machine tools. Flat or contoured surfaces may be machined with
excellent finish and accuracy. Angles, slots, gear teeth and cuts can be made by using
various shapes of cutters.
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Drilling and Boring Machines

To drill a hole usually hole-making machine-tools are used. They can drill a
hole according to some specification, they can enlarge it, or they can cut threads for a
screw or to create an accurate size or a smooth finish of a hole.

Drilling machines (cBepnunbnbie ctanku) are different in size and function,
from portable drills to radial drilling machines, multispindle units, automatic
production machines, and deep-hole-drilling machines.

Boring (pactouka) is a process that enlarges holes previously drilled, usually
with a rotating single-point cutter held on a boring bar and fed against a stationary
workpiece.

Shapers and Planers

The shaper (momepeuHo-ctporanbpHbiii cTaHok) is used mainly to produce
different flat surfaces. The tool slides against the stationary workpiece and cuts on
one stroke, returns to its starting position, and then cuts on the next stroke after a
slight lateral displacement. In general, the shaper can make any surface having
straight-line elements. It uses only one cutting-tool and is relatively slow, because the
return stroke is idle. That is why the shaper is seldom found on a mass production
line. It is, however, valuable for tool production and for workshops where flexibility
1s important and relative slowness is unimportant.

The planer (mpomonmpHO-cTporanbHbiii cTaHok) is the largest of the
reciprocating machine tools. It differs from the shaper, which moves a tool past a
fixed workpiece because the planer moves the workpiece to expose a new section to
the tool. Like the shaper, the planer is intended to produce vertical, horizontal, or
diagonal cuts. It is also possible to mount several tools at one time in any or all tool
holders of a planer to execute multiple simultaneous cuts.

Grinders

Grinders (nundoBasibHBIE CTaHKKM) remove metal by a rotating abrasive wheel.
The wheel is composed of many small grains of abrasive, bonded together, with each
grain acting as a miniature cutting tool. The process gives very smooth and accurate
finishes. Only a small amount of material is removed at each pass of the wheel, so
grinding machines require fine wheel regulation. The pressure of the wheel against
the workpiece is usually very light, so that grinding can be carried out on fragile
materials that cannot be machined by other conventional devices.

28.1 Exercises to the text

28.1.1 Answer the following questions to the text

1 What is the shape of a cutter in a milling machine?
2 What moves in a milling machine, a table or a cutter?
3 What possible movements has the table of a milling machine?
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4 What kind of surfaces and shapes may be machined by a milling machine?
5 What can we use a drilling machine for?

6 What kinds of drilling machines exist?

7 What is rotated while boring, a cutter or a workpiece?

8 Describe the work of a shaper (planer).

9 What must be done to execute multiple simultaneous cuts on a planer?

10 What is the working tool in a grinder?

11 Can we obtain a very smooth surface after grinding and why?

12 Can we grind fragile materials and why?

28.1.2 Translate into English:
1 TokapHBIi1 CTAHOK BCE €I1I€ OCTAETCSI CAMBIM Ba)KHBIM CTAHKOM.

2 Bce coBpeMeHHbIE TOKapHbIE CTAHKK 000PYI0BaHBI 3JETPONPUBOIAMHU.
3 JIBM>KEHME HHCTPYMEHTA KOHTPOJUPYETCS C BBICOKOW TOYHOCTBIO.

4 DAeKTponmpuBOj MO3BOJsIET 00paldaThiBaTh 3aroTOBKY Ha Pa3IMYHBIX

CKOPOCTSIX.

29 Text

Dies

Words and word combinations to the text

1) chip - CTpYKKa

2) sharp - OCTpBIH

3) friction - TpEHUE

4) content - CoJIepKaHue

5) range - IMana3oH

6) inexpensive - HEIOpOT oM

7) to permit - IO3BOJIATH, pa3pemaTh

8) common - OOBIYHBIN

9) tungsten - BOJIb(pam

10) ingredient - UHTPEUEHT

11) diamond - amas

12) tips - HAKOHEYHUKH

13) ceramic - KEpaMHYECKUI

14) truing - IpaBKa, HaBOJKA, 3aTOYKa
15) die - MaTpHIla, IMTaMIl

16) matrix - MaTpuIa

17) to employ - IPUMEHSTh

18) to pierce - IPOTBIKATH, IPOKAJIBIBATh

19) to punch - MpoOUBaTh OTBEPCTUE
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matchin - COUYCTAOIIMICS, TapHBII
20 tch

21) coarse - rpyOBiIii

22) wire - IPOBOJIOKA

23) to draw - TallluTh, BOJIOYUTH
24) thread - pe3nba

25) hardened - 3aKAJICHHBIN

26) to lubricate - CMa3bIBaTh

27) to screw - IPUBUHYMUBATH

28) nut - raiika

29) outside - Hapy>KHbBIN, BHEITHUI
30) inside - BHYTpH, BHYTPEHHUH

Read and translate the text

Dies are tools used for the shaping solid materials, especially those employed
in the pressworking of cold metals.

In presswork, dies are used in pairs. The smaller die, or punch, fits inside the
larger die, called the matrix or, simply, the die. The metal to be formed, usually a
sheet, is placed over the matrix on the press. The punch is mounted on the press and
moves down by hydraulic or mechanical force.

A number of different forms of dies are employed for different operations. The
simplest are piercing dies (mpoouBHo# mtamim), used for punching holes. Bending
and folding dies are designed to make single or compound bends. A combination die
is designed to perform more than one of the above operations in one stroke of the
press. A progressive die permits successive forming operations with the same die.

In coining, metal is forced to flow into two matching dies, each of which bears
an engraved design.

Wiredrawing Dies

In the manufacture of wire, a drawplate (BomoumnpHas nocka) is usually
employed. This tool is a metal plate containing a number of holes, successively less
in diameter and known as wire dies. A piece of metal is pulled through the largest die
to make a coarse wire. This wire is then drawn through the smaller hole, and then the
next, until the wire is reduced to the desired measurement. Wiredrawing dies are
made from extremely hard materials, such as tungsten carbide or diamonds.

Thread-Cutting Dies

For cutting threads on bolts or on the outside of pipes, a thread-cutting die
(pe3pbonapesnas miuamika) is used. It is usually made of hardened steel in the form of
a round plate with a hole in the centre. The hole has a thread. To cut an outside
thread, the die is lubricated with oil and simply screwed onto an unthreaded bolt or
piece of pipe, the same way a nut is screwed onto a bolt. The corresponding tool for
cutting an inside thread, such as that inside a nut, is called a tap (MeT4uK).

54



29.1 Exercises to the text

29.1.1 Find English equivalents in the text:

| ynanars METAIIMYECKYIO CTPYKKY

2 OCTpBIN PEXYIIUNA Kpan

3 coxepkaHue yriaepoaa

4 pexyuias CrnocoOHOCTh

5 cranb 411 CKOPOCTHOT'O Pe3aHus

6 npaBka HIM(OBAJIBHBIX KPYTOB

7 TUAPABINYECKOE UM MEXAaHUYECKOE JaBJICHUE
8 paznnuHble (OPMBI IITAMIIOB

29.1.2 Translate the following sentences into Russian:

1 Bce pesiibl 1 (hpe3bl JOIKHBI UMETh OCTPYIO PEXYIILYIO KPOMKY.

2 Bo Bpems pe3aHus PEXyLUMHA HHCTPYMEHT W JE€Talb HMMEKT BBICOKYIO
TEMIIEPATypy U JTOJKHBI OXJIaK1aThCA.

3 VYraepoaucTele CTalnM YacTO MCHOJIB3YIOTCS Ui W3TOTOBJIEHUS PE3LOB
OTOMY, YTO OHHU HEJIOPOTHE.

4 BricTpOpeKyIIME CTAU COJIEpKaT BOJIb(paM, XpoM U BaHAIUH.

5 AnMasbl UCHOJIB3YIOTCS JJI pe3aHusi aOpa3suBHBIX MAaTEPUANIOB U YUCTOBOM
00pabOTKH MOBEPXHOCTH TBEPJIbIX MATEPUATIOB.

6 [{ns1 pa3nuuHbIX onepanyii KICHOAb3YIOT PAa3INYHbIEC IITAMIIBI.

7 BosouMibHBIE JOCKHM JUIS TPOBOJIOKM JIENAIOTCA W3 OYEHb TBEPABIX
MaTEpUAJIOB.

8 Pe3pOoHape3Hble MUIAIIKM M METYMKU HCIOJB3YIOTCS AJI HAape3KU Pe3bObl
CHapy» ! U BHYTPH.
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