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IMEPEJIMOBA

MetoanyHi BKa3iBKU «AHTIIMChKa MOBa 32 MPO(ECIHHUM CIIPSIMYBaHHSIM
cripssiMoBaHI Ha QopMyBaHHS MpodeciiiHOl aHTJIOMOBHOI KOMIIETEHTHOCTI Y
CTYIEHTIB TPEThOTO Kypcy cremianbHocTi 133 Tamy3eBe MammHOOYTyBaHHS
MIPOMHCIIOBO-EKOHOMIYHOTO (DaXOBOTO KOJICIIKY.

MeTonnuH1 BKa3iBKM CKJIAJIEHO 3T1HO 3 BAMOTaMH HaBYaJIbHOI MPOrpaMu 3
1HO3eMHOI MOBM IS HIATOTOBKH  (paxOBUX MOJOJAIIMUX OakamaBpiB 3
MaIlIMHOOYAyBaHHS Ta 1HXXEHEPIi.

Merta nociOHMKa — PO3BUTOK HABUYOK PO3YMIHHS W aHAII3y OpPUTiHATBHUX
TEeKCTIB 13 ~ OCHOBHMX MpoOjeM  MAaIIMHOOYIyBaHHS,  HArpOMajKEeHHS
CJIOBHMKOBOTO 3aracy, YJOCKOHAJIEHHS HAaBUYOK PO3MOBHOI MOBH, YMiHHSI BECTH
Oecimy, Opatu y4acTh y JUCKYCISX aHIJIIMCHKOIO MOBOIO, (DOPMYBAaTH COIIQIbHO-
KOMYHIKaTUBHY MO3UIIII0 (haxiBIs B raigy3l MalIMHOOYTyBaHHS.

MeroanuHi BKa3iBKM ckiafaroTbes 3 20 mpodeciiiHO-OpIEHTOBAHUX TEM.
Ko’xHa TeMa MICTUTh aBTEHTUYHI aHTJIOMOBHI TEKCTH 3a (paxoM Ta po3poOieHi 10
HUX BIpaBU (HEKOMYHIKAaTHBHI, YMOBHO-KOMYHIKaTHBHI, KOMyHikatuBHi). Lle
BIIPABU Ta 3aBJIaHHS Ha CIIOBOTBOPEHH:, Mepedpa3yBaHHs, TIIyMAaueHHsI OKPEMHX
TEXHIYHUX TEPMIHIB, IEPEKIIA/] 3 YKPaiHChKOT MOBU Ha aHTJIIACHKY Ta HABIaKH, HA
BiJIMTPAIlbOBYBAaHHS MOBJICHHEBMX HABHYOK 1 BMIHb BUKOPHCTaHHS JIEKCHYHOTO
Matepiaiy, 10 BUBYAETHCA B CUTYallIIX PEAIbHOTO CILJIKYBAaHHS.

Po3BuBaroun iHTEpEC CTYJEHTIB JO BUBUEHHS 1HO3€MHOI MOBH PO3pOO0JICHI

METOJMYHI BKa31BKM CHPUATUMYTh  MIJBUIIEHHIO €(EKTHUBHOCTI OCBITHBOTO

IPOIIECy.



Text 1
The Engineering Profession
Engineering is one of the oldest occupations in history. Without the skills
included in the broad field of engineering, our present-day civilization never
could have evolved.

INTERNAL
COMBUSTION

TURBINE

Some common machines.

Engineering is often defined as making practical application of theoretical
sciences such as physics and mathematics. The great engineering works of ancient
times were constructed and operated largely by means of slave labor.

During the Middle Ages people began to seek devices and methods of work that
were more efficient and humane. Wind, water, and animals were used to provide
energy for some of these new devices. This kind of experimentation eventually led
to what is known as the Industrial Revolution which began in the eighteenth
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century. First steam engines and then other kinds of machines took over more and
more of the work that had previously been done by human beings or by animals.
James Watt, one of the key figures in the early development of steam engines,
devised the concept of horsepower to make it easier for his customers to
understand the amount of work his machines could perform.

The Industrial Revolution began by putting water and steam to work; since then
machines using electricity, gasoline, and other energy sources have become so
widespread that they now do a very large proportion of the work of the world.

One result of the rapid expansion of scientific knowledge was an increase in
the number of engineering specialties. By the end of the nineteenth century not
only were mechanical, civil, and mining and metallurgical engineering established
but the newer specialties of chemical and electrical engineering emerged. This
growth in the number of specialties is continuing with the establishment of such
disciplines as aerospace, nuclear, petroleum, and electronic engineering. Many of
these are subdivisions of earlier specialties—for example, electronic from
electrical engineering or petroleum from chemical. Within the field of mechanical
engineering the major subdivision is industrial engineering which is concerned
with complete mechanical systems for industry rather than individual machines.

Another result of the increase of scientific knowledge is that engineering has
become a profession. Until the nineteenth century engineers were for the most
part craftsmen or project organizers who learned their skills through
apprenticeship, on the job training, or simply by trial and error. Today it
requires at least four or five years of university study leading to a Bachelor of
Science degree. More and more often engineers, especially those engaged in
research; get an advanced master's or doctor's degree. Even those engineers who
do not study for advanced degrees must keep up with changes in their profession
and those related to it. A mechanical engineer who does not know about new
materials cannot successfully compete with one who does. All of this means that
an engineer's education is never really finished so he or she must be willing to
continue the learning process.

The word engineer is used in two senses in English. One, as just indicated,
refers to the professional engineer who has a university degree and an education in
mathematics, science, and one of the engineering specialties. Engineer, however, is
also used to describe a person who operates or maintains an engine or machine.

The systems that engineers produce must be workable not only from a technical
but also from an economic point of view. This means that engineers work with
management and government officials who are cost-conscious so the engineer
must accommodate his or her ideas to the financial realities of the particular
project.

Today, however, people are more conscious of the hidden or delayed hazards
in products and processes. The automobile is a typical example. No one disputes its
convenience but many are also aware of the air pollution it causes and the amount
of energy it consumes. Engineers are working to solve these problems by designing
devices that reduce pollution and improve fuel efficiency. The engineer, then, does
not work in a scientific vacuum but must take into account the social consequences
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of his or her work. Engineering is described as a profession that finds practical
application of theoretical science.

ACTIVE VOCABULARY

to evolve — po3BuBarucs

slave labor — mparis pa6is

to devise — BUHaXOAUTH

rapid expansion — mBUIKE PO3LMIUPEHHS

mining engineering — rippuue MammHOOYIyBaHHS

to emerge — 3’sBiIAITHCS,

petroleum engineering — HadToBe MammMHOOY TyBaHHS
to be concerned with — matu cripaBy 3

craftsman — maiicrep, peMicHUK

project organizer — opranizatop IpoeKTy
apprenticeship — HaBYaHHs, YYHIBCTBO

trial and error — metox crpo0 i MOMUIIOK

to be engaged in smth. — 3aiimatucs ynMoch

advanced master’s degree — cTymiHb Marictpa

keep up with changes — BcTuraTu 3a 3MiHaMu

to be willing to do smth. — 6yt roroBuM 3poOUTH HIOCH
to maintain — maTpuMyBaTH, TEXHIYHO OOCIYrOBYBaTH
COSt-CONSCiouUS — eKOHOMHUIA

to be conscious of - ycBimomiroBaTH

hazard — mepemkona, 3arpo3a, HeOe3meka

TEXT STUDY

Exercise 1. Translate the following words.

Engineering, civilization, modern, occupation, metal, construction, to refine, civil,
metallurgical, irrigation, human, practical, physics, empirical, application, science,
observation, device, industrial, scientific, mechanical.

Exercise 2. Write out from the text kinds of energy sources and translate them
into Ukrainian.

Exercise 3. Put the verbs in alphabetical order. Write out word combinations
from the text with the given verb.

To devise, to provide, to perform, to lead, to require, to maintain.

Exercise 4. Complete the sentences.

LCoNOOIR~WODE

Industrial Revolution began in .......
James Watt devised .....
The Industrial Revolution began by .......
One result of the rapid expansion of scientific knowledge were .......
Another result of the increase of scientific knowledge is .......
Engineers’ apprenticeship requires ........
The word “engineer” is used to describe a person ......
Engineering is a profession that .......
The systems that engineers produce must be workable from a .... point of
view.

10. Industrial engineering is concerned with ... .
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Exercise 5. Find English equivalents in the text.
1) mpakTHYHE 3aCTOCYBaHHS TEOPETHUHUX HAYK;
2) mykatu e()eKTHBHI 3aCO0H 1 METOAH POOOTH;
3) nagaBaTH (3a0e3MeYyBaTH) CHEPTIIO;
4) xmouoBa ¢irypa;
5) PO3BUTOK MMAPOBHX JBHUTYHIB;
6) HayKOBE JOCIIIKCHHS,
7) mxeperno eHeprii (OTyXHOCTI);
8) KIJTBbKICTh IHKCHEPHHX CIICIIaTICTIB;
9) BuUMaraTH crieriaiizoBaHy OCBITY BHILOTO PiBHS;
10) cryninb OakanaBpa HayK;
11) norpumyBatuch 3MiH,;
12) ycoinHo KOHKypyBaTH;
13) mpoioBXyBaTH HaBYAILHUH TPOIIEC;
14) npairoBaty 1 TEXHIYHO 0OCTYTrOBYBaTH ABUTYH YU MAIIUHY;
15) OyTu npate3gaTHUM 3 TEXHIYHOI Ta EKOHOMIYHOI TOUKHU 30DY;
16)3aitMaTHCs TOCIIKEHHSIM;
17) ycBimoMitoBaTH MpUXoBaHi a00 yMOBUIbHEH] 3arpo3u (HEOE3IeKn);
18) cio>kuBaTH €HEPrilo;
19) niaBunyBaTH €PEKTUBHICTH BUKOPUCTAHHS TAINBA;
20) 3aiiMaTHCs MPAKTUYHUM 3aCTOCYBAaHHSIM TE€OPI1i
Exercise 6. Answer the questions.

1.
2.

3.
4.

How is engineering often defined?

What was the historical result of experimentation with different kinds of
energy?

Who was James Watt? Why did he devise the concept of horsepower?

What advantages have scientific research and its applications given to the
mechanical engineer?

By the end of the nineteenth century, what engineering specialties were
developed?

What are some other engineering specialties that have become established
since then?

What is the major subdivision within the field of mechanical engineering?
Why does an engineer need constant new learning?

How do the two meanings of the word engineer differ from each other?

O Discuss two ways in which the systems that engineers produce must be

workable.

11. The automobile is a typical example of the public's divided attitude toward

engineering projects. Discuss this.

12.What are engineers working on in connection with this problem?
Exercise 7. Translate sentences into Ukrainian.
1. The ZIL Works has already manufactured a new truck model with an engine that
Is protected against cold. 2. Every object of our industrialized world has practically
flown from machine. 3. The construction of the KAMAZ complex within such a
short period has become possible only by using the latest achievements of science
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and technology. 4. Graduation theses of these students were based on material they
had accumulated while working at the Student Design Bureau. 5. Finally, when the
planning engineer had ordered the material, the tool engineer had designed the
tools and the design engineer had given the specification on the drawings,
production began. 6. The chemical engineer will have completed the experiments
by the 21st of June. 7. Michael Faraday gathered together and set in order all the
work of the scientists who had worked on electrical problems before him.

Text 2
Mechanical Engineering

Mechanical engineering has been recognized as a separate branch of
engineering since the formation of the Institution of Mechanical Engineers of Great
Britain in 1847. The development of textile machinery, steam engines, machine
tools, pumping machinery, turbines, and locomotives made such a diverse
interest for civilian engineers that these and allied subjects were called
mechanical engineering.

Mechanical engineers design and develop everything you think of — from
supersonic fighter jets to bicycles to toasters. And they influence the design of
other products as well — shoes, light bulbs and even doors.

Many mechanical engineers specialize in areas such as manufacturing,
robotics, automotive/ transportation and air conditioning. Others cross over into
other disciplines, working on everything from artificial organs to the expanding
field of nanotechnology. And some use their mechanical engineering degree as
preparation for the practice of medicine and law. The mechanical engineer may
design a component, a machine, a system or a process. Mechanical engineers
analyze their design using motion, energy, and force principles to ensure the
product functions safely, efficiently, reliably and can be manufactured at a
competitive cost.

Mechanical engineers work in the automotive, aerospace, chemical,
computer, communication, paper, and power generation industries. Increasingly,
mechanical engineers are needed in the environmental and bio-medical fields.
Indeed, every product or service in modern life has probably been touched in some
way by a mechanical engineer.

Mechanical engineering is a diverse subject that derives its breadth from
the need to design and manufacture everything from small individual parts and
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devices (e.g., microscale sensors and inkjet printer nozzles) to large systems
(e.q., spacecraft and machine tools). The role of a mechanical engineer is to take a
product from an idea to the marketplace. To accomplish this, students need a
broad range of skills. The mechanical engineer needs to acquire particular skills
and knowledge. Students need to understand the forces and the thermal
environment that a product, its parts, or subsystems will encounter. They should
design them for functionality, aesthetics, and the ability to withstand the forces and
the thermal environment they will be subjected to; and determine the best way to
manufacture them and ensure they will operate without failure. Perhaps the one
skill of the mechanical engineer’s exclusive domain is the ability to analyze and
design objects and systems with motion.

Mechanical engineers learn about materials, solid and fluid mechanics,
thermodynamics, heat transfer, control, instrumentation, design, and
manufacturing to understand mechanical systems. Specialized mechanical
engineering subjects include biomechanics, cartilage-tissue engineering, energy
conversion, laser-assisted materials processing, combustion, MEMS,
microfluidic devices, fracture mechanics, nanomechanics, mechanisms,
micropower generation, tribology, and vibrations.

ACTIVE VOCABULARY

mechanical engineering — mamuHOOY1yBaHHS

to make a diverse interest — BukivKaTH pi3HOMaHITHAN THTEpEC
allied subjects — cymixHi npeaMeTH

supersonic fighter jet — Haa3ByKOBUi1 BUHHIIyBaY

light bulb — nammouka

robotics — poboTorexHika

competitive COSt — KOHKYPEHTOCTIPOMOKHA BaPTICTh

power generation industry — mpoMHUCIIOBICTh BUPOOHMIITBA CICKTPOCHEPTil
environmental field — cdepa exosorii

mechanical engineer — irmxeHep-MexaHik

to derive breadth — orpumaru mmpuny

microscale sensor — mikpomarmTaOHU# TaTINK

inkjet printer nozzle — Hacaaka /I CTpyMEHEBOTO MIPUHTEPA
machine tool — Bepcrar

to accomplish — BukonyBatu

to acquire — HaOyBaTH, OJIepPKyBaTH

thermal environment — TerutoBe cepeoBHIIEe

to encounter — 3yctpiuaTu, CTUKaTUCS

be subjected to — mignaBaTHcs

without failure — 6e3 36018

domain — momeH, ranysb, AiIsSHKA, BUKIIOYHA chepa

solid mechanics — mexaHika TBep0ro Tija

fluid mechanics — mexanika pianHu

instrumentation — npusago00y1yBaHHS



TEXT STUDY
Exercise 1. Give the Ukrainian equivalents for the following words and word
combinations. Use them in the sentences of your own.
A separate branch of engineering; textile and pumping machinery; manufacturing;
automotive transportation; to analyze the design; to acquire particular skills; to
withstand the forces; to be subjected to thermal environment; heat transfer; energy
conversion.
Exercise 2. Find English equivalents in the text.
[TapoBi ABUTYHH, BepCTaTH; MPOEKTYBAaTH Ta pO3po0IATH; (GYHKIIOHYBaTH
Oe3nedHo, eQEeKTUBHO, HAJAIWHHO; I1HXXKEHEp MEeXaHIK; MalIMHOOYyIyBaHHS;
BUPOOHUIITBO; 3HAHHS 1 HABUYKH; BUPOOJISATH MPOAYKT; MPaILOBATH 0e3 3001B;
pPO3yMITH MEXaHIYHI CUCTEMU; CTEI1ali30BaHl MATUHOOY1IBHI IPEAMETH.
Exercise 3. Answer the following questions using the information from the
text.
1. When has Mechanical engineering been recognized as a separate branch of
engineering?
What was called engineering in the past?
What do mechanical engineers design?
In what areas do mechanical engineers specialize?
In what areas do mechanical engineers work?
. What skills does mechanical engineer need?
rcise 4. Translate the following sentences into English.
MammnHoOyayBaHHS — OKpeMa rajry3b 1HKEHepIi.
MammHoOyAyBaHHSI BKJIIOYA€E Ta OXOIUIKOE TEKCTWJIBHE 1 HAcOCHE
oOnajHaHHs, BEPCTATH, TYpOIHU, ABUTYHHU Ta 1HII CYMIXKHI PEMETH.
[HKxeHepr MeXaHIKM MPOEKTYIOTh 1 PO3pOOJIAIOTh 0Oarato MpPOAYKTIB,
KOMITIOHEHTIB, MAIlIMH, CHCTEM Ta IPOIICCIB.
[le#t iHKeHep MEXaHIK TPAIIO€ B aBTOMOOUTbHIM MPOMHUCIOBOCTI.
[IIo6 craTu ycCHINIHUMHU 1HXXKEHEpaMH MEXaHIKaMH, CTYJACHTaM MOTPiOHO
HaOYTH MIUPOKHUM CIIEKTP HABUYOK 1 3HAHB.
6. Sk imKeHep MexaHIK, s X04y MepEeKOHATHCS, IO el MPOAYKT (PYHKIIIOHYE
0e3revHo, e(eKTUBHO Ta HAJIIMHO.
7. 1z cucrema mpairroe 6e3 3001B.
8. ImkeHepn MeXaHIKM CIEIIaNi3yIOThCs B PI3HUX OOJACTSIX BUPOOHUIITBA, i
MO>KYTb MpAIIOBATH HE TUIbKU B 0(ici, ajie i Ha BUPOOHUILITBI.
Exercise 5. Fill in the gaps with the appropriate word from the box:

EXx

!\’PCDO’.U".#.W!\’

w

o b

tools engineering boilers construction

machines engines automotive
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Mechanical 1) deals with the design, 2) and operation of
machines and devices of all kinds, and with research and sciences upon which
these depend. Among these 3) are prime movers such as 4) and
turbines using air, gas, steam and water as operating media; pumping machines and
other hydraulic apparatus; steam 5) , heating, ventilating, air conditioning
and refrigerating equipment, transportation structures used in aviation; 6)
engineering, railroads and ships, machine-7) , Special machines for
industry and for construction of buildings, railroads and harbours.

Exercise 6. Match the words from the columns to make up phrases.

A B

1) air a) field

2) the expanding b) conditioning
3) the principles of C) Sensors

4) manufacturing d) tools

5) individual e) control

6) microscale f) motion

7) machine g) printer

8) inkjet h) system

9) environmental 1) industry

10) cooling J) parts

Exercise 7. Choose the best alternative to fill in the gaps in each of the
following sentences.

1. The basic question is how things and whether they work well.

a) made b) work c) used

2. New computer applications make it possible and visualize all of
these processes.

a) to assemble b) to construct ¢) to model

3. Mechanical engineers are involved with the mechanics of motion and the
of energy from one form to another.

a) moving b) transfer c) pulling

4. Mechanical engineering principles are used to and perfect
biomechanical devices or systems.

11




a) design b) devise C) pattern

5. Mechanical engineers design and manufacture for mobile,
marine, rail, and stationary applications.

a) internal combustion engines | b) integrated circuit engines | c) iron case engines

6. Power Engineering focuses on , produced by steam and water-
driven turbines.
a) electric system b) electronics c) electricity

7. Mechanical Engineers may specialize in the understanding of fuels and
in modern utility and industrial power plants or in internal combustion,
gas turbine or other engines.

a) burning systems b) combustion C) combustion
systems engines

8. Mechanical engineers are experts on the conversion and use of existing
energy sources and in developing needed to process and transport fuels.

a) the equipment b) instrument ¢) tool

9. The arctic engineer deals with a unique set of problems, such as :
pipeline operations, and the behavior of materials in cold climates.

a) ice mechanics b) applied C) engineering
mechanics mechanics

Exercise 8. Use the words and word-combinations in the box to complete the
text. Each word can be used just once.

design generators  tools production mechanical

functions processes  combustion modeling manufacturing

Mechanical engineers research, 1) , develop, manufacture, and test
tools, engines, machines, and other 2) devices. Mechanical engineering is
one of the broadest engineering disciplines. Engineers in this discipline work on
power-producing machines such as electric 3) , internal 4)

engines, and steam and gas turbines. They also work on power-using machines
such as refrigeration and air-conditioning equipment, machine 5) :
material handling systems, elevators and escalators, industrial production
equipment, and robots used in 6) . Mechanical engineers also design tools
that other engineers need for their work. In addition, mechanical engineers work in
manufacturing or agriculture 7) , maintenance, or technical sales; many
become administrators or managers. Analysis, design, and synthesis are the key

8) _ of mechanical engineers. The question is often how devices and

9) actually work. The first step is to visualize what is happening and
clearly state the problem. A mechanical engineer will then use computer-based

10) , simulation, and visualization techniques to test different solutions.
Exercise 9. Make up sentences from the following words and phrases and
translate them into Ukrainian.

1. Mechanics can be applied / water, the human skeleton, or complex
systems / to almost anything — metal bars, rocks, / such as buildings, automobiles, /
and machines.

2. The basic question / work and / whether they / is how things / work well.
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3. New computer applications / and visualize all of / make it possible to
model / these processes.

4. Engineering technicians / and technologists / alongside engineers / work
as part of a team.

5. Mechanical engineering / design, develop, test / technologists help / and
manufacture tools / mechanical engineers.

6. Mechanical engineering / in plants and factories / in all sections of the
country / technicians work.

Text 3
Careers in Mechanical & Manufacturing Engineering

Careers in Mechanical and Manufacturing Engineering range over a broad
scope. Mechanical and manufacturing engineers research, design, build, test,
maintain and improve all manner of things. These include power plants,
renewable energy systems and electrical generators, robots, computer systems
and aircraft engines and cars.

In recent times, mechanical and manufacturing engineers have had to adapt
to the changing needs of the technology era. Now they design bionic limbs and
prosthetic joints, develop high performance composite materials and work on
more flexible manufacturing processes. As technology demands it, these engineers
respond with an ingenious invention or more efficient process.

Aerospace Engineers design, manufacture, test, repair and maintain aircratft.
They find careers in fields ranging from defense to commercial airlines, and
research to financial risk assessment.

Manufacturing Engineers are experts in industrial production. They research
and develop methods of designing, building and shipping products on time and
within budget.

Mechanical Engineers turn energy into power and motion through the
design of clever systems. They work in industries ranging from automotive to
aerospace and robotics to medicine.

Mechatronic Engineers create smart, innovative machines that are aware
of their surroundings and can make decisions. Any industry requiring the use of Al
and/or robotics has need of their skills and services.

ACTIVE VOCABULARY

Manufacturing Engineering — BupoOHIYe MAITHHOOYTyBaHHSI
manufacturing engineer — iH>xeHep-TeXHOJIOT

to maintain — oGciyroByBaTH, pEMOHTYBATH

power plant — enrekTpocranitis

renewable energy system — cuctema BiTHOBIIOBAHOT CHEPTETUKH
bionic limbs — 6ioniuHi KiHLIiBKH

prosthetic joints — mpoTe3yBaHHs Cyrii00iB

to respond with — BigmosigaTu

financial risk assessment — ortinka ¢hiHaHCOBOTO PU3HKY
shipping — mocraBka
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mechatronic engineer — imxxeHep-MexaTpoHiK
to be aware of — ycBigomioBatu
Al (artificial intelligence) — mryunuii iHTEICKT

TEXT STUDY
Exercise 1. Find English equivalents in the text.
MairHoOynyBaHHS;, 1HXKEHEpP MEXaHIK; BUpOOHHMYE MAIIMHOOYAYBaHHS; 1HXKEHEP
TEXHOJIOT; EJCKTPOCTAHIIIS; eJCKTPUYHI TeHEpaToOpu; TMPUCTOCOBYBATHCH JO
3MIHHUX TOTpPe0 TEXHOJIOTi{; OXOIUTIOBATH INMHPOKHWHA [ialla30H; MPOCKTYyBaTH
OlOHIYHI  KIHI[IBKHM, 3aiiMaTHCs MPOTE3yBaHHSAM  CYyIrJio0iB;  po3poOsaTu
BHUCOKOC(EKTUBHI MaTepiajii; pEMOHTYBATH 1 00CIyroByBaTH JIiTAKH; IPOMHUCIIOBE
BUPOOHUIITBO; MEPETBOPIOBATH CHEPTII0 B MOTY)XHICTh Ta PyX; PO3yMHI MAaIlIUHHU;
NpUiMaTy PIlIEHHS; BMIHHS Ta MOCIYTH; ITYYHUI 1HTEIEKT.
Exercise 2. Complete the sentences choosing their corresponding parts in the
right column.

1. Aerospace Engineers .... ... turn energy into power and motion
through the design of clever systems.

2. Mechanical Engineers ... ... research and develop methods of
designing, building and shipping
products.

3. Mechatronic Engineers ... ... work 1in automotive, aerospace,
robotics, medicine industries.

4. Manufacturing Engineers ... ... Create smart, innovative machines.

5. Aerospace Engineers .... ... are experts in industrial production.

6. Manufacturing Engineers ... ... design, manufacture, test, repair and
maintain aircraft.

7. Mechatronic Engineers ... ... work in defence, commercial
airlines, research.

8. Mechanical Engineers ... ... work 1n industries requiring Al and
robotics.

Exercise 3. Use the verbs design, build, research, test, maintain, develop,
manufacture in your own sentences.
Exercise 4. Answer the questions using the information from the text.

1. What careers are there in mechanical engineering?

2. What do mechanical engineers do?

3. What can mechanical engineers design now?

4. Explain the functions or tasks of mechanical, manufacturing, mechatronic,
aerospace engineers.
What kind of engineer would you like to be?
6. In what industry would you like to work?

o1
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Mechanical Engineers

The engineer typifies the twenty-first century. He is making a vast
contribution in design, engineering and promotion. In the organization and
direction of large-scale enterprises we need his analytical frame of mind. We
need his imagination.

He is either designing the product itself or inventing new products or testing
the product, its components, and the materials in it; or analyzing its performance
and making a mathematical analysis.

He may be engaged in the development of the new product, making
drawings and specifications.

He may be concerning himself with the development of a new production
process, or the adaptation of a current process to a new product.

He may be utilizing his engineering know-how in determining the best
processes and equipment for the mass production of high-quality products.

He may be the project engineer in charge of the design and installation of a
highly automatic conveyer system for handling different kinds of parts between
various assembly systems.

He may be working on designing and developing tools, dies, jigs, assembly
fixtures, welding fixtures for the production of an automotive body.

In the 21% century the engineer has at his command many new sources of
power. He works much to develop better materials especially new alloys for
special purposes. He wants to make all machinery automatic.

ACTIVE VOCABULARY

to typify — O6ytu npenctaBHUKOM, OyTH MIPUKIAIOM

to make a vast contribution in design — poOuTH BeIUYE3HHN BHECOK Y
MIPOEKTYBaHHSA

promotion — cpusiHHS Y TPOAXKyY

large-scale enterprise — BenukomaciTabHe MiIPUEMCTBO

performance — npoIyKTHBHICTb

to be engaged — OyTu 3aaisHUM

to make drawings and specifications — poOuTH KpeciieHHs Ta AeTalbHUIN OIUC
to concern oneself with — 3aiimatucs

to utilize — BukopucToByBaTH

in charge of — BiamoBinaabHMI 3a

installation — ycranoBka,

to handle — 06poGsiTH, KepyBaTH
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assembly system — cucrema cKi1aJaHHS
dies, jigs —By3iu (1ITaMIIN ), IPUCTOCYBAHHS
assembly fixtures — na0ip KpirIeHHS, MOHTaXHI IPUCTOCYBAHHS
welding fixtures — 3BapHi 3’€1HaHHS,
at one’s command — y po3nopsKeHH1
alloy — crunaB
machinery — Texuika, ycTaTKyBaHHs

TEXT STUDY
Exercise 1. Translate into Ukrainian the following international words and
word-combinations.
a) contribution, organization, direction, analytical, to test, component, to analyze,
analysis, specifications, adaptation, project, conveyer, assembly, station, command,
special.
b) mechanical engineers, engineering and promotion, a mathematical analysis, the
development of a new production process, engineering know-how, high-quality
products, a highly automatic conveyer system, different kinds of parts, for the
production of an automotive body, new sources of power.
Exercise 2. Complete the following sentences and translate them.
1. The engineer may be designing...
2. The engineer may be analyzing...
3. The engineer may be inventing...
4. The engineer may be testing...
5. He may be concerning himself...
6. He may be utilizing...
7. He may be working...
Exercise 3. Complete the sentences choosing their corresponding parts in the
right column.

1. The engineer typifies... ...the products’ performances.
...deals with the automation of
2. He makes a great contribution... | production processes.

... the 21" century.

3. His main functions are... ...the designing office, in the lab and in
the production field of engineering.

4. The engineer also analyses... ...designing, developing and testing the
products.

5. So he can work 1n... ...the analytical frame of mind and
Imagination.

6. At present the engineer... ...to progress.

7. The work of the engineer
requires. ..
Exercise 4. Find English equivalents in the text.
[cuyrounit mporiec; JpKepena eHeprii; yCTaHOBKa; BY3JM, CIUIABH; HAroJETJINBO
MpaloBaTH; HUBIANOBIAAIBHUIA 3a; MAaTH y CBOEMY PO3IMOPSIKEHHI, 1HXXEHEpHE
BMIHHS, pOOMTH MaTeMaTUYHUM aHali3; po3poOKa HOBOTO MPOJIYKTY; MacoBe
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BUPOOHUIITBO BUCOKOSIKICHOT MPOJYKIIi; 1HXEHEP MPEKTY; aBTOMOOUIbHUNA KY30B;
CIUIaBU CHEI1aTbHOTO MPU3HAYECHHS;3pO0OUTH TEXHIKY aBTOMaTUYHOIO.
Exercise 5. Answer the questions.

1. The engineer typifies the 21% century. Do you agree with this statement?
Why?
What can mechanical engineer design, invent and test?
May the mechanical engineer be a project engineer?
Where does mechanical engineer utilize his know-how?
Do you know what sources of power the engineer has at his command?
. What is the main task of mechanical engineer?
Exeruse 6. Translate into English.
1. Le#t imxkeHep pOOUTH BEIWYE3HUH BHECOK Yy MPOEKTyBaHHA. 2. Mu
BUKOPHCTOBYEMO JIMIIIE HOBE OONagHaHHS Ha Hamomy 3aBoii. 3. Iletpo pobus
KpECJICHHS Ta JIeTaJbHUN OMUC LbOro BUPOOY 1M aeHb. 4. ChOTOAHI 1HXKEHEP
Ma€ y CBOEMY PO3MOPSHKEHHI 0araTo HOBHMX JpKepen eHeprii. 5. J{ms po3BUTKY
HAI[lIOHATBHOI EKOHOMIKM HEOOXIJTHO MOJIEpHI3yBaTH BCl BEJIMKOMACIITAO0H1
nignpueMcTBa. 6. Bin Oyze 3aiiMaTrcs MpoeKTyBaHHSAM O0JIaIHAaHHS JIJI1 MACOBOTO
BUPOOHMIITBA. 7. [H)KEeHEp CcIyKuTh npukiaaoM 21 cromirra. 8. Miit apyr npaiitoe
HAJl QJanTalli€l0 ICHYIOYOTO TPOLeCy BIAMOBIAHO JIO BHUMOI CYy4YacCHOTO
BUpoOHUIITBA. 9. Hatll iH)keHep MpoekTy OyB 3aiTHUM Y pPO3p0o0Ill BUCOKOSIKICHUX
BUpoOiB. 10. Bin Oyie HATXHEHHO MpPAaIlOBATH, 1100 BUHAWTH HOBI CILJIABU.

oo W

Text 5
My Future Profession

Let me introduce myself to you. I'm ... I'm a third-year student of Kovel
industrial-economic applied (professional) college. | study at the Mechanical
Engineering Faculty.

As for me, my future specialty is Machine-Building Engineering. | have
chosen this profession because machines occupy a special place among
outstanding man-made inventions. It can be said that without machines a human
being would have never become the master of nature. And the principal purpose
of Machine-Building Engineering is to master the processes of machine
manufacturing. It is known that the range of problems facing mechanical
engineering is very wide. Modern machines, that is machine tools with numerical
program control, automobiles, airplanes, etc. are so complicated that it is not
always easy to come to know their principal design. But mechanical engineer's task
is not only to understand but also to perfect the machine structural arrangement.

Machine-building industry supplies equipment to all industries and effects
the level of the development of modern society.

To become highly-skilled specialists we are taught a number of general
subjects, such as Mathematics, Physics, Philosophy, Psychology, English and
special subjects: Descriptive Geometry, Welding Processes, Metal Working
Processes, Machine Construction and many others. We also study different kinds
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of machine-tools, for example: lathes, grinding machines, drilling machines,
boring machines, milling machines and so on.

Our laboratories are equipped with machine-tools. We design, then make
pilot samples and operate engineering models.

Our graduates can work in different spheres of human activity (management,
designing and research development). The level of their knowledge is high
enough to work at almost any enterprises. I'll do my best to become a highly-
skilled engineer and work according to my speciality
ACTIVE VOCABULARY
principal purpose — ocHOBHE ITpU3HAYCHHS, METa
to master — onanyBaTtu
structural arrangement — ctpykTypHe po3TanryBaHHs
Descriptive Geometry — HaprcHa reoMeTpist
Metal Working Processes — meTanoo0po0Hi mporecu
Machine Construction — mamuHOOy1yBaHHS
lathe — Tokapuuii BepcTar
grinding machine — nutigyBanbpHuii BepcTat
drilling machine — ceepayunbpHuii BepcTaT
boring machine — po3rouyBanbHHii BepcTaT
milling machine — ¢pe3epuuii Bepcrar
pilot sample — mioTHUI 3pa3ok
research development — po3poOka jociiKeHb
highly-skilled engineer — BucokokBatipikoBaHHI 1HKEHED

TEXT STUDY

Exercise 1. Read and translate the words.
Mechanical, faculty, speciality, engineering, profession, machine, modern,
structural, standard, utilization, expert, know-how, specialist, model, sphere,
activity, center, special, program control.
Exercise 2. Give the Ukrainian equivalents for the following words and word
combinations. Use them in the sentences of your own.
Second-year student, engineer’s task, man-made, highly-skilled, to be equipped
with, the level of knowledge, a number of, pilot sample, machine-tools, to do one’s
best.
Exercise 3. Complete the sentences with the missing information.

1. My future specialty is ... .

2. Mechanical engineer’s task is ... .

3. Machine building industry... .

4. Our laboratories are equipped ... .

5. Our graduates work ... .
Exercise 4. Speak about your future profession.

1. 1 suppose.

2. It’s true that.

3. |l am sure that.

4. In my opinion,

5. Id like to say, etc.
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Exercise 5. Translate into English.

1. 51 — cryneHT KoJieKy 3a CIielialbHICTIO ["aimy3eBe MalinHOOYy 1yBaHHS.

2. Mu obOpasm 10 mpodeciro ToMy, M0 1€ TNEpPCHeKTHBHA Ta Jg00pe
oIuiayyBaHa poooTa.

3. 3aBIaHHsA MexaHIKa — PO3YMITH, 3HATH Ta MpaIlOBaTH 13 CYYaCHUMHU
MalIuHaMU 1 BepcTaTaMu.

4, 11106 cTaTh BUCOKOKBaTi(DIKOBAHUM CIICHIAIICTOM, 51 BUBYAIO PSIJI 3araIbHUX
Ta CHeliaIbHUX MPEAMETIB.

5. Hami maiictepHi Ta y1abopatopii OCHaIEHI BepcTaTaMy 1 TEPCOHATLHUMU
KOMIT FOT€paMHU.

6. Ilicas 3aKiHYEHHS KOJEIKY MU MOKEMO TMPAIfOBaTH Maike Ha OyIb-IKOMY
HiAMPUEMCTBI y PI3HUX Taly3aX HalllOHATbHOI EKOHOMIKH.

Text 6

Computer Aided Design in Engineering

Computer Aided Design (CAD) is a computer-based technology that
allows a designer to draw and label the engineering details of a product or project
electronically on a computer screen while relegating drawing reproduction to a
printer or X-Y plotter. It also permits designers in different locations to collaborate
in the design process via a computer network and permits the drawing to be stored
digitally in computer memory for ready reference.

CAD has done for engineering graphics what the word processor did for
writing. The introduction of CAD in the late 1960s changed the traditional method
of drafting forever by relieving the designer of the time-consuming tasks of
manual drawing from scratch, inking, and dimensioning on a conventional
drawing board.

While CAD offers many benefits to designers or engineers never before
possible, it does not relieve them of the requirement for extensive technical
training and wide background knowledge of drawing standards and practice if
professional work is to be accomplished. Moreover, in making the transition from
the drawing board to the CAD workstation, the designer must spend the time and
make the effort to master the complexities of the specific CAD software systems in
use, particularly how to make the most effective use of the icons that appear on the
screen.
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Another transition is required for the designer moving up from 2D to 3D
drawing, contouring, and shading. The D in CAD stands for design, but CAD in
its present state is still essentially “computer-aided drawing” because the user, not
the computer, must do the designing. Most commercial CAD programs permit
lettering, callouts, and the entry of notes and parts lists, and some even offer the
capability for calculating such physical properties as volume, weight, and center of
gravity if the drawing meets certain baseline criteria. Meanwhile, CAD software
developers are busy adding more automated features to their systems to move them
closer to being true design programs and more user-friendly. For example, CAD
techniques now available can perform analysis and simulation of the design as well
as generate manufacturing instructions. These features are being integrated with
the code for modeling the form and structure of the design.

PCs that include high-speed microprocessors, Windows operating systems,
and sufficient RAM and hard-drive capacity can now run software that rivals the
most advanced custom Unixbased products of a few years ago. Now both 2D and
3D CAD software packages provide professional results when run on off the-
shelf personal computers. The many options available in commercial CAD
software include:

* 2D drafting

* 3D wireframe and surface modeling

+ 3D solid modeling

* 3D feature-based solid modeling

* 3D hybrid surface and solid modeling

New concepts in rapid prototyping (RP) have made it possible to build many
different kinds of 3D prototype models faster and cheaper than by traditional
methods. The 3D models are fashioned automatically from such materials as
plastic or paper, and they can be full size or scaled-down versions of larger
objects. Rapid- prototyping techniques make use of computer programs derived
from computer-aided design (CAD) drawings of the object.

ACTIVE VOCABULARY

Computer Aided Design (CAD) — aBromaruzoBane npoekryBaHHs (CAIIP)
to label — mo3nauaTu

to relegate drawing reproduction — nepeaaBaTi penpoAyKIIif0 MaTIOHKa
reference — mocunanss, nosiaka; for ready reference — s 3pydnoro nmocunaHHs
word processor — TeKCTOBHI PeIaKTop

drafting — kpecnenns

to relieve — 3BinpHATH

time-consuming task — TpyiomicTke 3aBIaHHS

from scratch — 3 nyns

inking — yopHmIIO

dimensioning — BU3HaYCHHS PO3MipiB

drawing board — kpecnspcbka gomka

benefits — mepeBaru

wide background knowledge — mupoxi 3HaHHS

transition — mepexin
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contouring — HaHECEeHHSI KOHTYPiB
shading — perymryBaHHs
lettering — manmcu
callout — 3n0CKa
entry of notes — BBeicHHS TIPUMITOK
parts lists —criucku geraneit
baseline criteria — 6a3oBi kpuTepii
user-friendly — 3pyunwmii 1y KopucTyBaua
to be integrated — inTerpyBaTucs
to run software — 3amyckatu mporpaMHe 3a0e3eYCHHS
the most advanced custom product — HalOUIBII JOCKOHAIMIT KOPHCTYBAIbKHIA
MPOAYKT
to run on off the- shelf personal computer — mpamtoBatm Ha roToBOMY
MePCOHATILHOMY KOMIT FOTEP1
wireframe modeling — kapkacHe MoieTFOBaHHS
surface modeling — moBepxHeBe MOICTFOBAHHS
solid modeling - cyuinsHe MOaETIOBAaHHS
feature-based solid modeling — cy1tinpHe MoemoBaHHs Ha OCHOBI 3-D dyHKIin
to be fashioned automatically — hbopmyBatucs aBTOMaTHYHO
scaled-down version — 3mMeHIIIeHa Bepcis
TEXT STUDY

Exercise 1. Give the English equivalents for:
CAIIP aBTOMaTH30BaHE MPOEKTYBAHHS; MPOEKTYBATH HAa KOMII IOTEPHOMY €KpaHi;
30epiraTi MaJIOHOK Yy LU(PPOBOMY BUIJIAAI B MaM ATl i1 3pYyYHOIO
BUKOPUCTAHHA; TPAJULINHUNA METOJ KpPECIEHHS; 3BUYailHAa KpecispCchKa JIOIIKA;
pydyHe  KpecieHHs (MaJloBaHHS); CTaHJApPTH  KPECIECHHS;  BUKOHYBATU
MPOCKTYBaHH;  OOYHMCIIOBaTU 00’€M, Bary, JH3allHEPCHKI  MPOTpamu;
TPHOXBUMIPHHUM MPOTOTHUIT MOJIEII.
Exercise 2. Guess the meaning of these words.
Designer; to draw and label the engineering details; different locations; to
collaborate; design process; computer memory; computer network; engineering
graphics; word processor; technical training; professional work; effective use; 3D
drawing; physical properties; generate instructions; high-speed microprocessors;
Windows operating system.
Exercise 3. Read the text and decide whether the statements that follow are
true or false.

1. Computer Aided Design is a computer-based technology that allows a

designer to draw the engineering details of a product.
2. CAD has done for engineering tasks what the word processor did for
writing.

3. The introduction of CAD in the late 1980s changed the traditional method of
drafting forever.
CAD offers no benefits to designers or engineers never before possible.
CAD techniques now available can perform analysis and simulation of the
design as well as generate manufacturing rules.

o s
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6. New concepts in rapid prototyping have made it possible to build many
kinds of 3D prototype models faster and cheaper than by common methods.
7. PCs that include high-speed microprocessors can now run software that
rivals the most advanced custom Unixbased goods of a few years ago.
8. The 3D models are fashioned manually from such materials as plastic or
paper.
Exercise 4. Answer the following questions using the information from the
text.
What is Computer Aided Design?
For what purpose CAD was created?
What did the introduction of CAD in the late 1960s change forever?
What benefits does CAD offer to designers or engineers?
What options are available in commercial CAD software?
What do you know about new concepts in rapid prototyping?
. From what materials are the 3D models fashioned automatically?
ExerC|se 5. Match the terms with their definitions and translate them into
Ukrainian.

\‘.@S"'PPO!\’P

1. | absolute coordinates a) | a 3d technique that projects 2d into 3d
shapes along a linear path.
2. | associative dimensions b) | a coordinate system that locates points

with an angle and radial distance from
the origin, considered to be the center of

a sphere.

3. | Cartesian coordinates c) | a 3d technique for projecting 2d into 3d
shapes along a circular path.

4. | function d)|a method of dimensioning in cad

software that automatically updates
dimension values when dimension size

is changed.

5. | linear extrusion e) | a flexible curve that can be drawn to
connect a series of points in a smooth
shape.

6. | parametric modeling f) | distances measured from a fixed
reference.

7. | polar coordinates g)|a task in a cad program that can be
completed by issuing a set of commands.

8. | prototype drawing h) | cad software that links the 3d drawing

on the computer screen with data that
sets dimensional and  positional
constraints.

9. | radial extrusion 1) | a rectangular system for locating points
In a drawing area in which the origin
point is the 0,0 location and x represents
length, y width, and z height.
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10. | spline J)|a master drawing or template that
includes preset computer defaults so that
it can be reused in other applications.

11. | software K) | tools, equipment

12. | hardware ) | the programs and other operating
information used by a computer

Text 7
Reliability

Reliability is a basic requirement of any instrument, plant or machine. The
most ingenious machine is nothing but useless unless it is reliable.

At present the main defect in any machine is the different service life of its
parts. The first to break down are parts with friction, the most numerous in any
machine. Until quite recently scientists differed in their explanations of why parts
subjected to friction break.

At present scientists are engaged in research into friction and wear-and-
tear resistance. The results of their comprehensive research will extend the
useful life of units with friction by thirty to fifty percent as compared with what
we have now.

Sufficient reliability and long service life of highly complicated automatic
complexes, spaceships and assembly lines can be ensured by the high quality of
their components, their accurate assembly and continuous checking while in
operation, as well as by detecting faults as soon as they appear. This means that
instruments are necessary for checking metal billets; all kinds of test installations
and multiple switching control devices by which temperature, pressure and
density in any part of a system may be inspected a number of times over a period
of only one second. We need diagnostic systems and many different types of flaw
detectors and sensors because, as it known, reliability is the key which opens the
way to large-scale automation.

ACTIVE VOCABULARY

reliability — namidiaicTs

service life — repmiH ciryx0u

friction — reprs

subjected to — migmaBaTHCs

to be engaged in — 3aiimatucs
wear-and-tear resistance — 3HOCOCTIHKICTh
comprehensive — 00’ eMHU#, KOMITJICKCHH
useful life of units — kopricHe BUKOpUCTaHHS arperaTis
sufficient — gocrarniii

to ensure — rapanTyBatu, 3a0e3ne4yBaTH
accurate assembly — Touna 36ipka

to detect faults — BusiBuTH HECTIpaBHICTD
billet — 3aroroska
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multiple switching control devices — OGaraTopa3oBi KoMyTamiliHi KOHTPOJBHI
MIPUCTPOI
density — mribHICTD
flaw detector — nedexrockomn
SeNsor — JaTyrK
TEXT STUDY

Exercise 1. Put the words into alphabetical order and translate them.
Reliability, requirement, ingenious, defect, friction, numerous, comprehensive,
automatic, spaceships, faults, installations, types, key, automation.
Exercise 2. Find equivalents in the text.
Haniitna mammHa; OCHOBHA BUMOTA; TOJIOBHUHN HEMOJIK; PiI3HUN TEPMiH CIIyKOU
JneTaleil; MiAmgaBaTHCA TEPTIO, 3aliMaTHCS JOCIIKCHHSM 3HOCOCTIHKOCTI,
00’€MHE JOCIIJKEHHs; TapaHTyBaTH BHUCOKY SKICTh; TOYHa 30ipKa; TeCTOBE
oOsagHaHHS; TIEPEBIPUTH TEMIEpPaTypy, THCK, IIIJbHICTh, BEJIMKOMAaIITaOHa
aBTOMAaTH3allisl.
Exercise 3. Answer the questions.

1. What*s reliability?

2. Why is the service life of different machine parts different?

3. What factors do the service life and reliability of complicated systems

depend on?

4. In what ways can the quality of machine parts be inspected?

5. Why do we need diagnostic systems, flaw detectors and sensors?
Exercise 4. Choose the necessary word and put it in the sentence.
1. The main defect in any machine is the

different ... of its parts.

2. The first to break down are parts with ..., 1. to be engaged in
the most numerous in any machine. 2. diagnostic systems
3. Sufficient reliability can be ... by the high quality 3. service life
of their components. 4. to ensure
.. Is the key which opens the way to large-scale 5. reliability
automation. 6. a basic requirement
5. Reliability is ... of any instrument, plant or machine. 7. friction

6. Scientists ... research into friction and
wear-and-tear resistance.
7. To ensure sufficient reliability we need .... and
many different types of flaw detectors and sensors.
Exercise 5. Translate into English.

1. Ileit HaykOBelb 3aMAETHCS JOCTIKEHHSIM T€PTS Ta 3HOCOCTIMKOCTI.

2. HapniliHicTb — OCHOBHa BHUMOTa OYJb-SIKOTO 1HCTPYMEHTY, 3aBOAY YU
MAaIllMHM 1, 3BUYAlHO, KJII0Y, KWW BIJIKPUBAE IUIAX JI0 BEIUKOMAIITAOHOL
aBTOMAaTH3alIll.

HaiirenianpHiima MamHa HEIOTPiOHA, SKIIO BOHA HEHAAIHHA.
["onoBHUI HEMOMIK OyIb-IKOT MAIIMHK — PI3HUN TEPMIH CITY O i neTasnei.

B~ w

24



5. Bucoka sIKicTh KOMIIOHEHTIB, TOYHa 301pKa, BUSBIECHHS HECHPABHOCTEH SIK
TUTBKU BOHU 3’SIBIITIOTHCS, TapaHTY€E AOCTATHIO HAJIMHICTh 1 JOBTUH TEPMiH
CITY)KOHU.

6. Ham moTpiOH1 JlarHOCTUYHI CHCTEMH, JAaTUYUKH, TECTOBE OOJagHAHHS JIJIs
MEPEBIPKA METAJICBHX 3aroTOBOK 1 JUIA IEPEBIpKH TeMIIepaTypH, THUCKY,
IIiIJILHOCTI B Oy/Ib-SIKif YaCTHUHI CUCTEMH.

Text 8
Engineering Materials

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 metals. 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 contains. 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.

ACTIVE VOCABULARY

ferrous metal — wopuuii meta
non-ferrous metal — kobopoBHUii MeTaT
iron — 3ai30

steel — cTanb

alloy — crinas

carbon — Byruenp

chromium — xpom

to resist corrosion — mpotuaisiTH KOpO3ii
tungsten — Bosibppam

hardness — TBepaicTh

copper — miab

brass — natysb

to be machined — migmaBaTrcs MexaHiuHii 00poOIT
thermoplastics — Tepmoriact

thermoset — peakTorutact

to shape — HagaBatu dpopmu, hopmyBaTu
to undergo — 3a3HaBaTH
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to employ — 3acrocoByBaTn

TEXT STUDY

Exercise 1. Find English equivalents in the text.

BnactuBocTi MarepiaiiB; CIJIaB Ta CYMIIII; IMOKPAIIMTH BIACTHUBOCTI; 301IBITUTH
TBEPJICTh; MPOTUJIISTH KOPO3ii; 3a3HABaTH XIMIYHUX 3MiH; BUTPUMYBATU BHCOKY
TEMIIEPATYPY; YOPHUH 1 KOJIBOPOBUN METAIT; J0JIaBATH CIIEMEHTH.

Exercise 2. Define what sentences are true, what are false.

Ex
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Engineers must know the properties of engineering materials.
All metals can be classified as metals and non-metals.
Non-ferrous metals can contain iron.

Steels have to contain more carbon than cast iron.

Ceramics can resist high temperatures.

Thermosets may be machined.

. Thermoplastics can be shaped and reshaped.

rcise 3. Answer the questions.

Name two kinds of materials used in engineering.

How are metals classified?

What’s the difference between ferrous and non-ferrous metals?

For what purpose are some elements (such as chromium and tungsten) added
to steel?

Name two kinds of non-metals.

What can you say about plastics’ classification and properties?

In what cases are ceramics used?

. What’s the difference between steel and cast iron?

xercise 4. Translate into English.

OcuoBuumu Jjeryrounmu (alloying) eisemeHntamu, siki BAKOPUCTOBYIOTHCS B
cragi € Hikenb, xpoMm (Chromium), Banaxmiii (vanadium), wmomiOaeH
(molybdenum) i mapranetp.

[Tpubnu3zHo 60% Mii BUKOPUCTOBYETHCS B €IIEKTPOTEXHIIT.

JlaTyHb, OpoH3a 1 CIIJIaBH Mifl 3 HIKEJIeM — OCHOBHI MiIHI CIIJIaBH.
AmoMiHIN 3a3BUYail BUKOPHCTOBYIOTh Yy CIUIaBaX 3 MIJJIIO, KPEMHIEM,
MarHiem.

XiMIKM ~ CTBOpWJIM OaraTo CHHTETMYHMX MarepiaiiB, 5Kl MOXHa
BUKOPUCTOBYBATH 3aMICTh METAIIB.

3aJie’KHO BIJI BJIACTUBOCTEH, MJIACTMACU MOAUIAIOTH HA TEPMOIUIACTUYHI Ta
TEPMOPEAKTUBHI.

TepmoriacTi MOXKHa BUKOPHUCTOBYBATH MTOBTOPHO TOMY, IO BOHHW CTalOTh
MSKHUMU TIPY HArpiBaHHI Ta TBEPAIIIAIOTH IPU OXOJIOIKEHHI.

Mu He MOXKEeMO BUKOPUCTOBYBATH PEAKTOIJIACTH TOBTOPHO TOMY, IO BOHU
3a3HAIOTh XIMIYHHUX 3MiH 1 TBEP/IIIOTb.

Kepamika BUTpuMy€E BUCOKI TEMIEPATYPH 1, 3SBUMANHO, BUKOPUCTOBYETHCS B
1HKEHepii.

10. SIx Mu MOKEMO TMOKPAITUTH BIACTHBOCTI CTa1?
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Text9

Aluminium

7355 l /Casl Iron
3

Metal Sludge

Metals

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
than 1 per cent) are often added to a pure metal. This is called alloying 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.

ACTIVE VOCABULARY

dense — miabHUN

malleable — xoBkwmii, KyBaJbHUM, TiAIATIHBHMA

ductile — rayukuii, macTHIHUR

hammering — kyBanHs

red heat — >xap

grains — 3epHacoarse grains — rpy0i 3epHa, BeJIMKa KiJIbKICTh 3epHa
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composition — ckag

quenching — racidas

tempering — 3arapToByBaHHs;

annealing — BiamajarOBaHHs

alloying — neryBanHs

drawing — npoTsaryBaHHs, KpECJICHHS
rolling — mpokaTka

extrusion — BUTHCKaHHS

to creep — moB3y4icTh

pressure vessels — mocyuHa i THCKOM
machine-tool — Bepcrar

lathe — Tokapuuii BepcTar

milling machine — ¢ppe3epnwuii Bepcrat
shaper — nmomnepe4Ho-CTpyTrajabHHUI BEpCTAT
grinder — nutipyBanbHui BepcTat

to melt — maBuTH

to cast — BiuBaTH

mould — xoB, popma

TEXT STUDY

Exercise 1. Complete the sentences.

1. Metals are...

2. Metallurgy is...

3. Most metals are...

4. The regular arrangement of atoms in metals...

5. lIrregular 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...

11. Creep is...

12. Metals can be worked using...
Exercise 2. Find English equivalents in the text.
[Inpoko BUKOPUCTOBYBATHCH Y MIPOMHCIOBOCTI; BIACTHBOCTI METAJB; MSKUN
MeTaj; YMCTUU MeTal;, TepMidyHa oOpoOKa MeTady; MOB3YYICTh Ta BTOMJIEHICTh
MeTaiy; XIMIYHI MPOLIECH; CIIOCIO 0OpOOKM MeTally; IJIABUTH METal 1 BIIJIMBATH y
dbopmMHu; BHUKOPUCTOBYBATH BepcTar Jyisi OOpOOKM MeTally; CHPUYUHSTH
nedopmMaiiito 1 MOJIOMKY.
Exercise 3. Answer the following questions.
What are metals and what do we call metallurgy?
Why are most metals dense?
Why are metals malleable?
What is malleability?
What are grains?
What is alloying?

ook wnE
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7. What is crystalline structure?

8. What do the properties of metals depend on?

9. What changes the size of grains in metals?

10. What are the main processes of metal forming?

11. How are metals worked?

12. What is creeping?

Exercise 4. Translate into English.

1. Meranu — UlIbHI Marepiaid TOMY, IO MDK aTOMaMd B MeTajax Maja
BIJICTaHb.

2. Metanu MarTh KPUCTAIIYHY CTPYKTYpy dYepe3 MpaBUIbHE PO3TallyBaHHS
aTOMIB.

3. Metanu 3 MaJauMH 3epHAMU — TBEP/ILII 1 MIIHIII HIXK 3 BETUKUMH.

4. 3arapTyBaHHS ¥ BIAMAIIOBAaHHS 3MIHIOIOTH (GOpMy W pO3Mip 3€peH y
MeTaJlax.

5. JleryBaHHs 3MIHIOE CTPYKTYPY 3€pPE€H 1 BIACTUBOCTI METaTIB.

6. Metan negopMy€eThCs i pyHHYETHCS Yepe3 yToMY W MOB3YUICTb.

Text 10
Steel

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 a 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 (casehardening).
High-speed steels, which are extremely important in machine-tools, contain
chromium and tungsten plus smaller amounts of vanadium, molybdenum and
other metals.

ACTIVE VOCABULARY

stiff — sxopcTkuit, 1ynkuii

to corrode — mignaBaTrcs KOpo3ii
rusting — ip>xaBiHHS
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stainless — nepxagiroumii
medium-carbon steel — cepenHboOByIJICIIEBa CTATb
mild steel — m’sixa ctaib
structural steel — koHcTpyKIIiiiHA CTa)Ib
high-speed steel — mBuaKoOpi3anbpHa cTaib
rust-proof steel — Heprkapitoya crajib
ductile — ray4kui, mIacTUYHUAN
tough — miraMiA, TBEpAMIA
forging — xyBanHs
welding — 3BaproBaHs
brittle — xpuxxuii, TamMKwii
spring — mpy>xuHa
quenching — raciaas, rapTyBaHHS
tempering — 3arapToByBaHHs;
nitrogen — asor
casehardening — 3MilIHEHHS KOPIIYCY
tungsten — Bosibppam
TEXT STUDY

Exercise 1. Complete the sentences.
Steel is an alloy of ... .
Mild steel 1s a steel of ... .
Medium-carbon steel is used as ... .
High-carbon steel is used in ... .
Silver steel is called ... .
Steel containing manganese gives ... .
Steel containing silicon is used for ... .
Steel containing chromium gives ..
. We can get rust-proof steels by addlng

10 High-speed steels are important in .
Exercise 2. Find equivalents in the text.
CIJIaB 3aJTi3a W BYTJICITIO
MIIIHUH 1 TBEpIUi
JIETKO KOPO3Y€E
HEepKaBiro4a CTajb
HU3BKUI BMICT BYTJICIIIO
KOBKICTh
JMCTOBE 3aJ130, IPIT, TPyOH
KOHCTPYKI[IMHI cTai
NPUIATHI JIJ1s KyBaHHS ¥ 3BaprOBaHHS
. TBEpIUH 1 KPUXKUN
. PLKYYHI IHCTPYMEHT
. XIpypri4Hi IHCTPYMEHTH
. IHCTpyMEHTaJIbHA CTallb
. BMIITHIOBaTH
. I0JIaBaHHS MapraHio (KpeMHii0, XpoMy, Bosib(pamy, MOTiOeHY, BaHA/IiI0)

CoNAR~LNE
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Exercise 3. Answer the following questions.

What is steel?

What are the main properties of steel?

What are the drawbacks of steel?

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

What gives the addition of manganese, silicon and chromium to steel?
What can be made of mild steels (medium-carbon steels, high-carbon
steels)?

What kind of steels can be forged and welded?

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

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

0. What are high-speed steels alloyed with?

S

Text

Metalworking Processes
Part |

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
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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.

In impact extrusion (also called back-extrusion) (mrrammmyBaHHS
BuaaBroBanHaM), 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.

ACTIVE VOCABULARY
rolling — mpokaTka
extrusion — BUTICHEHHSI, BUIABIICHHS, EKCTPY3is
drawing — mpoTsATyBaHHs, BOJIOYiHHS
forging — xyBanHs
sheet-metal forming — hoopMyBaHHS JINCTOBOTO METaITy
strain — manpyra
compressive plastic strain — muiactuyHa e opmarist CTUCKY
orifice — otBip
die — myaHCOH, ITam
Cross section — nepeTuH
thick-walled tube — tpy0a 3 ToBcTHMU CcTiHAMU
mandrel — onpaBka, orpaBiieHHS
loosely fitting ram — HeminpHO NpuIsTarounii 6apadan (MIyHXeEp)
beer can — nuBHa OsiIanka
TEXT STUDY

Exercise 1. Answer the following questions.
Why are metals so important in industry?
What are the main metalworking processes?
Why are metals worked mostly hot?
What properties does cold working give to metals?
What is rolling? Where is it used?
What is extrusion? What shapes can be obtained after extrusion?
. What are the types of extrusion?
Exermse 2. Find equivalents in the text.

1. MOXyTh J1eTKO nehopmMyBaTHCs

2. moTpibHi (kopucHi) hopmu

3. migmaBaTd OLIBIIAM JedopMarrisam

\‘S”.U":bS*’!\’!A
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10.
11.
12.
13.

3epHa, BUIbHI BiJ Aedopmarii
TeMreparypa rnepekpucTatizamii
mIacTUyHa aedopMaliisi CTUCKY
nporiec 00OpoOKH MeTaTy

BUPIO MpoKaTy

OTBIp GUIbEPH

[I0YaTKOBUU

CKJIATHAW NIEPETUH

MyCTOTLI AeTai

BIUJTbHO BX1IHHM IITYHXKED

14.3a30p MiX TUTYH>XepOM (ITyaHCOHOM) 1 IITaMIIOM

15.

TOBILMHA CTIHKHA

Exercise 3. Translate into English.

1.

2.
3.

N oo

10.

31aTHICTh MeTally MEepPEeKPUCTANI30BYBaTUCS TIPU BHCOKIM TeMIiiepaTypi
BUKOPUCTOBYETHCS MIPU rapsiaoMy 0OpoOJIeHHI.

[lepekpucranizaliis — 1€ piCT HOBUX, BUTbHUX Bij 1e(opmarrii 3epeH.

[lin yac rapsgyoro oOpOOJEHHS MeTal MOXKE 3a3HATH YK€ BEJIMKOI
MJIACTUYHOI AedopMallii CTUCKY.

XonoaHe oOpoOIeHHST POOUTH METaJl TBEPAIIIMM 1 MIIHIIIAM, ajie JesKi
MeTaJIu MaloTh MEXY Jedopmartii.

JIucToBui mpoKaT MOXe OyTH rapsiuuM ab0 XOJIOJHUM.

[ToBepxHS XOJIOJHOKATAHOTO JIMCTA OUIBI I1aJKa i BiH MIITHIIITHH.
[lonepeunuii nepepi3 Quibepu UIsl €KCTPy3li MOke OyTH MPOCTUM abo
CKJIaTHUM.

AIOMIHIEBI ¥ MiJHI CIUIaBU € HAaMKpalMMH ISl €KCTpY3il uepe3 iXHIo
MJIACTUYHICTH MpH Jiepopmarrii.

AmomiHieBI 0aHKW, THOOWMKH Uil 3yOHOI TIacTH € TIPUKIIaJaMH
BUKOPUCTAHHS ITAMITyBaHHS BHUJIaBIIFOBAHHSIM.

ToBmMHA CTIHKA aTIOMIHIEBOT OaHKM BHU3HAYAETHCS 3a30pOM MK
MyaHCOHOM 1 IIITaMIIOM.
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Text 12

Metalworking Processes
Part Il
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 (mramnyBanHs nucToBoro Meramy) 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 used 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 (mrrammysanss), 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. 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. 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
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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.
ACTIVE VOCABULARY
reduction — 3MeHIIEHHS
shearing — oOpi3ka, pi3aHHs
yield point — Mexa Teky4ocTi
cloth — Tkanuna
to grip — cXonmuTH, CTHCHYTH, OXOILTIOBATH
to pull in tension — npoTsiryBatu B Hampys3i
open-die forging — BigkpuTe KyBaHHs
closed-die forging — 3akpure KyBaHHS
hammering — GUTTS MOJIOTKOM
face — rpanb
rate of forming — mBHAKICTH POpPMYBaHHS
blow — ynap
to come together — 06’ exnaTu
to enclose —oxomnuTu
upsetting — ocaaka, BHCaIKCHHS
coining — kapOyBaHHs
imprint - BigOUTOK
back upon itself — nasanx Ha cebe
clamping — 3aTuckaHHs
exposed length — BigkpuTa 10BXKHHA
TEXT STUDY

Exercise 1. Answer the following questions.
How can the reduction of diameter in wire drawing be achieved?
What is sheet metal forming and where it can be used?
What is close-die forging?
What is forging?
What are the types of forging?
What types of hammers are used now?
Where are coining and upsetting used?
What process is used in wire production?
Describe the process of making the roof of a car.

10 What operation takes its name from the final stage of forming metal coins?
Exercise 2. Find equivalents in the text.
BonouiHHsg poTy; mTamMmyBaHHS JUCTOBOrO MeTany; (Gopma 1 po3mip Jeranei;
30epertu HOBY (popMy JeTasi; KiHIIEBI PO3MIPH JeTajl; MiABUIIUTH ILUIACTUIHICTh
MeTaly; 3aroToBKa, MeXaHiuHa O0OpoOKa; BHUTOTOBJICHHS METAJIEBUX MOHET;
BIIOMTOK MTOBEPXHI METaJy; BUTOTOBJISITH TOJIIBKY LIBSIXa YM OOJITA.
Exercise 3. Translate into English.

1. Tlpu BoMOYIHHI JPOTY JiaMeTp OTBOPY BOJOYMIIBHOI JOIIKH IIOpa3

3MCHIITYETHCS.

oCcoNOOR~LODE
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[tammyBaHHS JTMUCTOBOI'O METAIy MICTHTh Y COO1 KyBaHHSI, BUTHUH 1 00Pi3KY.

3. Hesenuka nedopmariis jucTa nMpu po3TATaHHI Joriomarae 30epertd HOBY
dbopmy nerai.

4. 3MiHa GopmMu mpU MTAaMIyBaHHI MPOBOJIUTHCS IUIIXOM CTHUCKYBaHHS MIXK
JIBOMA IITaMIIaMH.

5. Kpai nucra mpu mrammyBaHHI BIJPI3alOThCS IS OJEp)KaHHS KIHIIEBUX
PO3MIpiB.

6. Ilpu xyBaHHI AeTajab MOBUHHA OyTH rapsiuoro Ui 3MEHIIEHHS HEOOX1THUX
3yCHJIb 1 301JIbIIIEHHS TIACTUYHOCTI METAIY .

7. Ilicas KyBaHHS B 3aKpUTHUX INTaMIax JeTajlli HE BHUMAaraioTh BEIHKOI
MeXaHIYHO1 0OpOOKH.

8. Ilpu xapOyBanH1 nedopmaliis MeTaly HEBeIMKa i BiIOUTOK (HOpMYyeThCs Ha
MOBEPXHI MeTaly.

9. BucamkeHHST BUKOPHCTOBYETHCS IS BUTOTOBJICHHS TOJIIBOK IIBSXIB 1
OONTIB.

10.Bucamkenns 1 kapOyBaHHS — I1€ JIB1 3aKpUTI KyBaJIbHI Oneparii.

Text 13
Mechanical Properties of Materials
Part |

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
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. All 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.

Tension is a pulling force; 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 is 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 localized
cracks develop and propagate through the material until the remaining cross-
sectional area cannot support the maximum stress of the cyclic force. Knowledge
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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. Creep extended over a long
time finally leads to the rupture of the material.

ACTIVE VOCABULARY

Materials Science — maTepiano3HaBCTBO

to fabricate — BurorosisTH

tension — mampyra

COMpression — KOMMpecisi, CTHCKAHHS

torsion — ckpyuyBaHHs

bending — 3ruHaHHs, BUTHH

shear — oOpi3ka

Creep — MoB3y4vicTh

fatigue — BromIIeHICTB, yTOMA

torsion (twisting) force — cuiia ckpydyBaHHS

tensile force — cuna po3TsaryBaHHs

compressive force — cuna cTUCKaHHS

pulling force — cuna tsaru

to rupture — po3pusartu

to propagate — po3MHOKyBaTH

remaining cross-sectional area — 3aguikoBa IIOMIA MONEPEYHOTO MePepizy

cyclic force — nukiiyna cumia

steady force — criiika cua

gradual — mocTynoBwmii

loosening of bolt — BinkpyuyBaHHs OGonra

TEXT STUDY

Exercise 1. Answer the following questions.

1.

2.
3.

4.

5.

6.

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

What are the results of external forces?

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

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

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

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

Exercise 2. Find equivalents in the text.

1.
2.
3.

BIJIMOBIJIATH BUMOT'aM CYy4acCHOT TEXHOJIOT11
BUKOPHCTOBYIOYH JIAOOPATOPHI METOIN
HOBI CITOCOOW BUKOPUCTAHHS METaJIiB
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CTHCK, PO3TSTaHHA, BUTHH, KPYTIHHA, 3pi3
MOBEPTATHU MEePBICHUN po3Mip 1 popMy
30BHIIIIHA CUJIa
nocTiiiHa nedopmarris
3MEHIIIEHHS 00CSTY
PO3TATYBaJIbHI 1 CTUCKAIOU1 CUIIU
10.mepeBuIIyBaTH MEXKY IIPY>KHOCTI MaTepiaty
11.moBTOpIOBaHI HUKIIUHI HATIPYTH
12.pyitHyBaHHS MaTepiany
13.p03BUTOK 1 TOMUPEHHA JPIOHUX TPILIUH
14.omip matepianiB MOB3Y4YOCTI i YTOMH
15.maTepiano3HaBCUBO 1 TEXHOJIOTIS
Exercise 3. Translate into English.
1. IpyxnHa nedopmarlris — 1e peakilis BCiX MaTepialiB Ha 30BHIIITHI CHJIH, TaKi
SK pO3TSTaHHA, CTUCKYBAaHHS, CKPYUyBaHHS, BUTHH 1 3pi3.
2. YToma i1 ToB3y4iCTh MaTepialliB € PE3yJIbTATOM 30BHIIIHIX CHUII.
3. 30BHINIHI CWJIM BUKIWKAIOTh TMOCTIHHY nedopmalniio i pyHdHyBaHHS
Matepiany. 4. Po3TsaryBasibHi i CTUCKYBaJbHI CUJIM MPAIIOIOTh OJIHOYACHO,
KOJIM MM 3rHHaEMO a00 CKPY4yeMO MaTepiall.
4. PostsraHHs Marepiany, BHILE BiJ MEXl HOro MPYKHOCTI, A€ TMOCTIMHY
nedopmairtito abo pyiHyBaHHS.
5. Komu peranmp mpaioe JOBrUil 4yac miJg UMKIIYHUMM Hampyramu, y Hid
3'SIBIISIFOTHCSA HEBEJIUKI TPIIIMHM, 1110 3pOCTAIOTh YEPE3 YTOMY METaly.
6. IToB3ydicTh — 1€ TOBUIBHA 3MiHA PO3MIPY JAETaI ITiT HAPYTOIO.

woo~N O~

Text 14
Mechanical Properties of Materials
Part Il

Density (specific weight) is the amount of mass in a unit volume. It is
measured in kilograms per cubic meter. The density of water is 1000 kg/m3 but
most materials have a higher density and sink in water. Aluminium alloys, with
typical densities around 2800 kg/ m3 are considerably less dense than steels, which
have typical densities around 7800 kg/m3 . 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. 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 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
great advantages of metals is their ability to be formed into the shape that is
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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. 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.

ACTIVE VOCABULARY
density — rycrora
stiffness (rigidity) — >xopcTKicTh
strength — cua, MiIHICTB
yield strength — mesxxa Texydocri
ductility — miacTu4HICTh, €1aCTUYHICTh
brittle — xpuxkuit
toughness — npyxHiCTh, MIITHICTH
the toughest steel — maiiminHima cranb
tensile strength — minHiCTH HAa PO3pHB
fiberglass — ckimoBosokHO
TEXT STUDY
Exercise 1. Answer the following questions.
What is the density of a material?
What are the units of density? Where low density is needed?
What are the densities of water, aluminium and steel?
A measure of what properties is stiffness? When stiffness is important?
What is strength?
What is yield strength? Why fracture strength is always greater than yield
strength?
7. What is ductility? Give the examples of ductile materials. Give the examples
of brittle materials.
8. What is toughness?
9. What properties of steel are necessary for the manufacturing of: a) springs,
b) car body parts, c) bolts and nuts, d) cutting tools?
10.Where is aluminium mostly used because of its light weight?
Exercise 2. Find equivalents in the text.
1. KiIBKICTh MacH B OJIMHHIII 00'eMy
2. KijorpaMm Ha KyOIYHUH METp
3. omip nedopmartii

Sk owdpE
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Wo~N O

BIJTHOIICHHS MPUKJIAJIEHOT CHJIM HAa OJMHMITIO TUIOIII O YaCTKOBOI MPYKHOT
nedopmarrii

YKOPCTKA KOHCTPYKITist

MIIHICTh HA CTHUCK

3aTHICTb MaTepiany aeopMyBaTHCs HE PYHHYIOUUCH

MOTJIMHATH €HEPTii0 NUIAX0oM jaedopmartii

. KpUXKHUU MaTepial

10 MOCTYNOBa 3MiHa GopMH

11.miaBuIEHI TEMIIEpaTypu

12.BUCOKI PO3TSKHI 3yCHILIS
Exercise 3. Translate into English.

1. HlimpHICTH BUMIPIOETHCA B KiJIOTpamMax Ha KyOiuyHUIN MeETp.

2. bimpiricTs MaTepialiB MarOTh OLIbII BUCOKY IIUIBHICTH HIXK BOJA, i TOHYTH
y BOJI.

3. IinpHICTH MaTepialy AyKe BaKJIuBa, 0COOJIMBO B aBiallii.

4, Yum TBepAimMid MeTad, THUM MEHHIE BiH JeQOpMyeTbCS  MiJ
HaBaHTa)KEHHSIM.

5. Konu wmetanm po3TaArytoTh, BIH CIOYATKy Teye, TOOTO IUIACTHYHO
nedopMyeThCS.

6. CsuHelb, MiJb, AJIFOMIHIH 1 30JI10TO —HAWKOBKIIIII METAJIH.

7. Omip TmOB3yd4OCTI € YK€ BaXJIMBOI BJIACTUBICTIO MaTepiajiB, sKi
BUKOPUCTOBYIOTHCS B aBlallilHUX MOTOpaXx.

Text 15

Workshop
A workshop is a room or building that provides both the area and tools (or

machinery) required for the manufacture or repair of manufactured goods.

Essential power tools for the workshop: drills, circular saw, finishing

sander, table saw, router, band saw, biscuit joiner, drill press.

There are many drills: some powered manually, others using electricity or

compressed air as the motive power, and a minority driven by an internal
combustion engine (for example, earth drilling augers). Drills with a percussive
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action (such as hammer drills, jackhammers or pneumatic drills) are usually
used in rigid materials such as masonry (brick, concrete and stone) or rock.
Drilling rigs are used to bore holes in the earth to obtain water or oil. Some types
of handheld drills are also used to drive screws. Some small appliances may be
drill-powered, such as small pumps, grinders, etc.

A drill in the shape of a pistol is a valuable type of power tool. There is an
endless variety of these primary form factor subtypes. The notable exception is the
Right Angle Drill, a specialty tool used by trade specialists such as plumbers and
electricians. A cordless drill is more convenient but is also quite a bit more
expensive that can match the power of an electric drill.

A circular saw is used to trimming and performs basic cuts on timber and
other materials such as concrete, fibre board, and metal just by attaching the
appropriate blades.

Finishing Sander type generally uses a Y4 piece of sandpaper and is used for
finish sanding. It’s great for smoothing out a surface for painting or finishing.

There are many small, inexpensive table saws out there, but unfortunately,
they are underpowered and don’t work very well.

A router is a tool that’s used to cut a profile into the edge of a piece of
wood. We can also use them to cut moldings and unique profiles.

A band saw uses a blade consisting of a continuous band of metal with teeth
along one edge. The saw may be powered by wind, water, steam, electrical motor
or animal power. Band sawing produces uniform cutting action as a result of an
evenly distributed tooth load. Band saws can be used for woodworking,
metalworking, or cutting a variety of other materials and are particularly useful for
cutting irregular or curved shapes but can also be used to produce straight cuts.

A biscuit joiner is an excellent tool for joining together pieces of wood. The
tool cuts a small slot in each side of a joint, and a biscuit is inserted and glued in
place to hold the parts together. A biscuit joiner can speed up the assembly of a
project.

ACTIVE VOCABULARY

workshop — maiictepHs

manufactured goods — BupoOJieHi ToBapH

drill — xpus

circular saw — rupKyJsipHa mnujia

finishing sander — ¢inimrxa nutigyBanbHa MauHa
table saw — nacTiipbHa muIa

router — gppesep

band saw — ctpiukoBa muna

biscuit joiner — kieiika

drill press — cBepIHIBHUI TTpEC

motive power — pyiiiiHa cuia

earth drilling auger — maeku ays OypiHHS 3emiti
percussive action — yaapHa fist

hammer drill — mepdoparop

jackhammer — BinOiitHuI MOJIOTOK
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masonry — kam’sitHa KJiajaka
drilling rig — 0ypoBa ycranoBka
handheld drill — pyuna apuns
to drive screw — 3akpy4yBaTu rBUHT
pistol — mictoner
Right Angle Drill — cBepasto i npsiMuM KyToM
plumber — cantexnix
cordless drill — npwite akymynsTopHa
trimming — oGpi3ka
timber — nepeBuna
fibre board — /IBII (1epeBHHHOBOJIOKHUCTA TITMTA)
sandpaper — HaXxTagyHui marmip
to be underpowered — maTi HEIOCTATHIO IOTYKHICTh
to cut a profile — Bupizatu nmpodisib
molding - ninauHa
band — ctpiuka
TEXT STUDY
Exercise 1. It is important for a mechanic to know different kinds of
workshop machines. Name them.
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Exercise 2. Match the following questions (1-6) about the workshops with the

answers (a-f):

1) What is a a) There are four basic production processes for producing

mechanical desired shape of a product. These are casting, machining, joining

workshop? (welding, mechanical fasteners, epoxy, etc.), and deformation
processes. With the application of suitable pressures, the material
IS moved to obtain the desired shape with almost no wastage.

2) What is b) The workshop is primarily responsible for machine

mechanical processing of various metals, plastics, and a variety of special

workshop layout?

materials. The equipment is state-of-the-art and designed for
multiple uses.

3) What is c) Workshop is the core of learning about different Materials,

the purpose of equipment, tools and manufacturing practices that are observed in

mechanical different manufacturing functions and operations. Workshop is

workshop? also of prime importance when you want to gather about the
practical knowledge.

4) What are d) The workshop layout is the art of planning and positioning

the basic the machine tools, equipment, allied equipment, employee

workshop amenities, and other required utilities/spaces to achieve maximum

processes? utilization of labor, machinery, and space and increase the overall
efficiency.

5) What e) Mechanical Engineering Workshop is a place where

happens in a students acquire knowledge on the operation of various processes

mechanical involved in manufacturing and production. The Workshop Practice

workshop? course makes students competent in handling practical work in
engineering environment.

6) What is f) Drilling, Boring, Planning, Shaping, Sawing, Milling,

manufacturing Grinding, Slotting, etc. These processes are used for joining metal

process in parts and in general fabrication work.

workshop?

Exercise 3. Read the text again and decide whether the following statements
are true or false. Correct the false statement.

1) A biscuit joiner is an excellent device for joining together pieces of wood.

2)  Band sawing produces uniform cutting action as a result of an evenly
distributed tooth load.

3) A router is a tool that’s used to drill a profile into the edge of a piece of
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wood.

4)  Drilling rigs are used to band holes in the earth to obtain water or oil.

5)  Table saw is used for finish sanding.

6) A cordless drill is more convenient but is also quite a bit more expensive.
7)  Some types of hand-held drills are also used to drive screws.

1) 2) 3) 4) 5) 6) 7

Exercise 4. Find the definition to the terms that are given below:
drill press, shaft, biscuit joiner, flexibility, workbench, swing, spindle, pillar

a tool used to cut slots into pieces of wood so that they can be joined
using a biscuit

a machine tool for drilling holes, set on a fixed stand
a pin or rod used on a spinning wheel to twist and wind the thread

move or cause to move back and forth or from side to side while
suspended or on an axis

a tall vertical structure of stone, wood, or metal, used as a support for
a building, or as an ornament or monument

a bench at which carpentry or other mechanical or practical work is
done

the quality of bending easily without breaking
a long, narrow part or section forming the handle of a tool

Exercise 5. Match the terms from column A with their definitions in column
B. Translate these terms into Ukrainian.

1) steel a) make or form (something) by using a sharp tool to remove
material

2) sliver b) beneficial; useful

3) circularsaw | c) a power saw with a rapidly rotating toothed disc

4) profitable d) the most active or crowded part of something

5) hammer drill e) a hard, strong grey or bluish-grey alloy of iron with
carbon and usually other elements, used as a structural and

1

5

fabricating material
6) the cutting Hf) a projecting part on a tool or other instrument, especially

one of a series that function or engage together, such as a
cog on a gearwheel or a point on a saw

7) pneumatic drill || g) a small, thin, narrow piece of something cut or split off a
larger piece
8) the tooth h) a large, heavy mechanical drill driven by compressed air,
| used for breaking up a hard surface such as a road
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9) a thick 1) a power drill that works by delivering a rapid succession
of blows, used chiefly for drilling in masonry or rock

10) automatic drill || j) a straight brace for bits the shank of which consists of a
screw of very coarse pitch slidind withing a correspondingly
threaded tube or pipe having a handle at the end hathe tool
being actuated by pushing the handle

Exercise 6. Choose the best alternative to fill in the gaps in each of the
following sentences.

1) A drill press is a fixed style of that may be mounted on a stand
or bolted to the floor or workbench.

a) drill b)  drilling c) table

2) A drill press consists of a base, column, table, and drill head,
usually driven by an induction motor.

a)  gear b)  spindle C)  screw

3) The has a set of handles radiating from a central hub that, when
turned, move the spindle and chuck vertically, parallel to the axis of the column.

a)  steam b)  speed c) head

4) The size of a drill is typically measured in terms of swing.

a)  press b)  shape c) join

5) Swing is defined as twice the throat , Which is the distance from
the center of the spindle to the closest edge of the pillar.

a) side b)  distance c) floor

6) Drill presses are often used for miscellaneous tasks such as
sanding, honing or polishing.

a) room b)  workshop C)  garage

7) A drill press is great for drilling consistent holes in wood, however the
limited depth makes them less useful for woodworking than

a)  workpiece b)  metalworkin c)  machine

8) The best for a drill press are when you are working with small
parts.

a) uses b) work C) consist
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Text 16

Machine-Tools

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.

Lathe

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.
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ACTIVE VOCABULARY
workpiece — 3aroroBka
interchangeable — B3aemo3amMinHui
cooling fluid — oxomomkyroua pigrHa
lubrication — 3maryBanHs
spark erosion — ickpoBa epo3is
laser beam — na3epHwmii MPOMiHb
circular cross-section — kpyriuii monepevHuit nepepis (IepeTHH)
to move sideway — pyxaru BOiK
headstock — 6abka TokapHOTO CTaHKa
hollow spindle — moposxuucTHI MITTUHAETH, BaT
bearing — migmMITHUK
chuck — marpon
faceplate — mianmaiioca
to clamp — 3atuckaTu, 3aXKnUMaTH
lathe bed — ctannHa TOKapHOTO CTaHKa
tolerance — gomycTrMe BiAXHIICHHS
TEXT STUDY
Exercise 1. Answer the questions.
What are machine-tools used for?
How are most machine-tools driven nowadays?
What facilities have all machine-tools?
How are the cutting tool and the workpiece cooled during machining?
What other machining methods have been developed lately?
What systems are used now for the manufacture of a range of products
without the use of manual labor?
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?
Exercise 2. Find equivalents in the text.
Matepian i1t o0poOKH, HajlaHg popmu
€JIEKTPOIIPUBI]T
O171bII TOYHUH
OKpeMi JieTari
pOLIEC MacOBOTO BUPOOHHUIITBA
MPUCTOCYBAHHS JIJIsl TPUMAHHS Pi31s U AeTal
orepailii 3 MEXaHi4Hoi 0OpoOKu AeTai
BUCOKOBOJIbTHUW PO3PSi
CBepI[JIIHHSI YJIbTPA3BYKOM
10 pi3aHHS 32 JOTIOMOTOO JIA3€PHOTO TPOMEHS
11. rHyuKi BUpOOHHUY] CHCTEMHU
12. nerani Kpyriaoro nepeTUHy
13. moBepTaTy 3aroTOBKY HaBKOJIO ii OCi

ook wnE

CoNOOR~LDNE
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14. pyxaTtu yOiK, pyXxaTu B HAIPSIMKY JIO 3aTrOTOBKH

15. rimubuna pizaHHs

16. 6e3nepepBHE 00€pTaHHS 3arOTOBKH

17. pyx pi31s B30BX CTAaHUHU
Exercise 3. Translate into English.

1. BinemricTe BepcTaTiB y HaIIi MaCTEPHI 3 €JEKTPUYHUM IPUBOIOM.

2. CyuacHi MeToau oOpoOKH BKJIIOUYAIOTH XIMIYHY 0OpOOKY, 1ICKpOBY €po3iio,

pi3aHHs 32 JOMOMOTOI0 JIJa3€PHOTO MPOMEHS, CBEPIIIHHS YIbTPA3BYKOM.

3. Mu mpamroemMo Ha BepcTarax, mo0 HajgaTtd (GopMmy MeTanaMm Ta 1HIINM
MaTepiazam.
Bigomo, 110 HaiiBayKIMBIITUH BEpCTAT — 1€ TOKAPHUH.
TokapHuii BepcTar 103BOJIsIE pOOUTH A€TaIl KPYIJIOTO MEPETHHY.
JleTanp 3a)KMMAETHCS B TATPOHI a00 HA IUIAHIIA01 TOKApHOTO BepcTarta.
Pizenb MOke pyxaTHCS SIK y3/0BXK CTAaHWHHU, TaK i i MPSIMUM KyTOM JI0 Hel.
ToxapHHil BepcTaT Ha/la€ 3MOT'Y MEXaHIYHO OOPOOUTH 3arOTOBKY 3 MaJIUMHU
JIOTTYCKaMH.
9. CyuacHi TOKapHi1 BepCTaTH 4acTO MalOTh IU(PPOBE KEPYBAHHSI.
10. 3aroToBKa — 11€ MaTepial, IKOMYy HaJIaloTh (GOopMy.

O ~NOOA

Text 17

Milling Machine and other Types of Machine-Tools

In a milling machine the cutter 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.

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 are different in size and function, from portable drills to
radial drilling machines, multispindle units, automatic production machines, and
deep-hole-drilling machines.
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Boring 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 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 is important and relative
slowness is unimportant.

The planer 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 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.

ACTIVE VOCABULARY

milling machine — ¢pe3epuuii Bepcrar

cutter- pizenp

circumference — koo

feed — nogaua

contoured surface — KOHTypHa MTOBEPXHSI

finish — ¢inimHa 06podOKa

accuracy — TOYHICTb

slot — oTBip, ma3, kaHaBKa

gear teeth — 3y6u mecrepHi

drilling, boring machine — cBeprbHUI BepcTat

thread — pi3p0a

SCIrewW — rBUHT

automatic production machine — aBToMaTHYHUI BUPOOHHYHIT BepCTaT
deep-hole-drilling machine — Bepcrar aJ1s1 T7IO00KOTO CBEPTIHHS
single-point cutter — omHOTOYKOBHIA pi3elb

boring bar — po3rouyBanbHwuit 6pyc

to fed — nomaBatu

shaper — monepe4Ho-CTpyrajJbHHUIA BEPCTAT
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planer — py6anok

lateral displacement — Giune 3miteHHS

idle — mparroBaTH B XOJIOCTY

reciprocating machine tool — mopiHeBHit Bepcrat
t0 eXpose — BiAKpUBATH, BUCTABJIATH

grinder — nutiyBajabHMIA BepCTaT, TOUMIBHUK
abrasive wheel — abpa3uBHHit KpyT

fine wheel regulation — Tonke perymoBaHHs Kojieca

TEXT STUDY

Exercise 1. Answer the questions.

CoNoORWNE

What is the shape of a cutter in a milling machine?

What moves in a milling machine, a table or a cutter?

What possible movements has the table of a milling machine?

What kind of surfaces and shapes may be machined by a milling machine?
What can we use a drilling machine for?

What kinds of drilling machines exist?

What is rotated while boring, a cutter or a work-piece?

Describe the work of a shaper (planer).

. 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?

Exercise 2. Guess what type of machine-tool is it.

1.
2.
3.
4,
5. This machine-tool is seldom found on a mass production line, it is valuable

6.

7

Using this machine-tool we get very smooth and accurate finishes.

This machine-tool can drill a hole according to some specifications.

It is the largest of the reciprocating machine-tools, it is intended to produce
vertical, horizontal or diagonal cuts.

Flat or contoured surfaces may be machined with this machine-tool.

for tool production and for workshops.
Angles, slots, gear teeth can be made by using this machine-tool.
It is used to enlarge holes previously drilled.

Exercise 3. Find equivalents in the text.

VHiBepcanbHuil (Qpe3epHUil BepcTar; 4dyaoBa (iHimIHA OOpoOKa 1 TOYHICTB;
pizHOMaHITHI (opMH (Gpe3; CBEPAJIUTU OTBIP; 30UIBIIATHA OTBIp; Hapi3aTH pi3bOy
JUIsl TBUHTA; BUPOOHUUTBO IHCTPYMEHTIB; HEpyXoMa (CTallOHapHa) 3aroTOBKA;
BUKOHYBAaTH KUIbKa OJHOYACHUX PO3PI3iB; BUIAIATH METal; KPUXKI Marepiaiu;
M1ITaBaTUCSI MEXaH14H1M 00pOoOI11l 3BUYATHUMHU MPUCTPOSIMH.
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Text 18
Couplings and Clutches

Couplings and clutches are intended to connect shafts or other revolving
parts and in modern mechanical engineering they form integral components of
almost all machines. Couplings and clutches link together the shafts of turbines and
generators, prime movers and driving mechanisms, as well as the shafts of
separate units and assemblies effect smooth or instantaneous starting stopping,
reversing and gear change of machines; protect against overload and racing and
prevent reverse rotation.

Clutches are employed to connect and disconnect shafts during their
relative motion (under load) or at standstill. According to the forces which keep
them engaged, clutches may be divided into four groups: friction, claw (toothed)
electromagnetic fluid, and electromagnetic powder, and hydraulic clutches.
Depending on the manner in which clutches are operated they are subdivided into
those controlled by an operator directly or by means of auxiliary force, and power
controlled clutches.

ACTIVE VOCABULARY
coupling (clutch) — mydra 34erieHHs, 3’ €THaAHHS
shaft — Ban
revolving part — oOeproBa yacThHa
integral component — HeBix’€MHUH KOMIIOHEHT
driving mechanism — npuBoIHUIT MeXaHi3M
instantaneous — MUTTEBHIA
gear change — nmepemMuKaHHs niepeaay
racing — meperoHu
standstill — 3ynuaka
friction clutch — gpuxkiiiine 3uerneHHs
claw (toothed) clutch — 3y6uacra mydTa
electromagnetic fluid clutch— enexrpomarnitHa pinuHHa MydTa
electromagnetic powder clutch — enekTpomarHiTHI TOPONIKOBI My TH
power controlled clutches — mydTa 3uernieHHs 3 peryIOBaHHIM MOTY>KHOCTI
TEXT STUDY
Exercise 1. Answer the questions.
1. What couplings and clutches intended to do?
2. What do they link?
3. Couplings and clutches protect against overload and racing and prevent
reverse rotation, don’t they?
4. Name four groups of clutches according to the forces which keep them
engaged.
5. Name groups of clutches depending on the manner in which they are
operated.
Exercise 2. Find equivalents in the text.
1. 3’eaHYyBaTH BaK Ta 0OEPTOBI YACTUHU
2. BaJI TypOIHU 4M TeHepaTopa
3. 3a0e3neynTH MaaBHe 00 MUTTEBE 3yMUHEHHS ITyCKY
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3aXUIIATH BiJ] IEPEBAaHTAKCHb

3ano0iraTv 3BOPOTHLOMY 00OEpPTaHHIO
BUKOPHCTOBYBATHCH JIJIS 3’ €THAHHS Ta P03’ € THAHHS BB
Cy4JacHe MaluHOOY TyBaHHS

No obk

Text 19

Steamn inlet

Slide valve

Exhaust port

Cylinder of
engine

Piston rod

Piston

Ports from the
cylinder to the
valve

Steam Engine

Steam engine is any engine that is operated by the energy of expanding
steam. The steam may be used to power an engine by spinning a turbine or by
pushing pistons. Huge turbines drive electric generators and giant ships. Piston
steam engines power large pile drivers. In some countries, locomotives with
piston steam engines are still used to pull railroad trains. In the United States,
diesel locomotives pull most trains.

The development of the steam engine in the 1700's made modern industry
possible. Until then, people had to depend on the power of their own muscles or on
animal, wind, and water power. One steam engine could do the work of many
horses. It could supply the power needed to run all the machines in a factory.

A steam locomotive could haul heavy loads of great distances in a single
day. Steamships provided safe, fast, dependable water transportation.

How Steam Engines Work

A steam engine uses steam to change heat energy into rotary or
reciprocating (back-and-forth) motion. Most steam engines have a furnace in
which coal, oil, or some other fuel is burned to produce heat energy. In atomic
power plants, a nuclear reactor supplies the heat energy.

Every steam engine has a boiler. The heat energy produced inside the
furnace or reactor changes water into steam inside the boiler. The steam expands,
taking up many times the space of the original water. This energy of expansion can
be used in two ways: (1) to spin a turbine, or (2) to push a piston back and forth.
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Steam turbines produce a rotary motion. A steam turbine has many sets of
bladed wheels mounted on a long shaft. The steam enters at one end and spins the
bladed wheels as it rushes past them. Steam turbines, which are more efficient than
reciprocating steam engines, are used to turn electric generators and ship
propellers.

Reciprocating steam engines have pistons that slide back and forth in
cylinders. Various valves allow the steam to enter a cylinder and drive a piston
first in one direction and then the other before they exhaust the used steam. Steam
hammers that drive piles and forge metal require reciprocating motion. A
locomotive, however, requires rotary motion to turn its wheels. This motion is
achieved by attaching a crankshaft to the pistons. In some reciprocating steam
engines, called compound engines, the steam may flow through two, three, or four
cylinders and operate the same number of pistons.

ACTIVE VOCABULARY
to power an engine — MPUBOIUTH B JIit0 IBUT'YH ()KUBUTH JIBUTYH)
piston — mopiieHb
pile driver — 3a6iitHa MalHa
to haul — mepeBo3uTH, OyKCHPYBaTH
dependable — nanitinuii
reciprocating (back-and-forth) motion — 3BopoTHO-TIOCTYnAJIEHUI (BIIEpea-HA3a.1)
pyx
furnace — miu, Tonka
boiler — xoren
bladed wheel — xoneco 3 monarsmu
t0o mount — MoOHTYBaTH, BCTAHOBJIFOBATH
ship propeller — kopabenbHUIi TBHHT
valve — kamnan
to exhaust - Bunyckaru
crankshaft — kominyacTuii Ba.
compound engine — CKJIaHuid JBUTYH
TEXT STUDY

Exercise 2. Find equivalents in the text.
BukopucToByBaTUCH 151 )KUBJICHHS IBUTYHA, KEPYBaTH KOpaOJeM, TATHYTH TOTSIT,
nmoaaBaTHu KUBJICHHS, IICPCBO3UTHU BEJINKNH BaHTa>X, TCIIJIOBA CHCpFiH, CIIaJJrOBATU
NajJuBO B TONLI, KPYTUTU TypOiHYy, pyXaTu NOpPUIEHb BIEpea-Ha3al, 00epTaabHul
pyX, Bai TypOlHH, BUITYCKaTH BUKOPUCTaHy IMapy, KyBaTH MeTajl, KjiamaH Ta
KOJIIHBaJI IBUTYHA.
Exercise 1. Read the text and find the expressions, which mean:

a) hot mist that water produces when it is boiled,

b) an engine or motor in which the pressure of a liquid or gas moves a

special wheel around;
c) a space that is completely empty of all gas, especially one from which
all the air has been taken away;
d) warmth or the quality of being hot;
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e) a part of an engine consisting of a short solid piece of metal inside a
tube which moves up and down to make the other parts of the engine
move.

Exercise 2. Match the words in column A with the words in column B to form
meaningful phrases. Translate them into Ukrainian.

Column A Column B

1) high a) energy
2) reciprocating b) load

3) partial C) generator
4) nuclear d) sides

5) heat e) pressure
6) heavy f) engine

7) electric g) reactor
8) surrounding h) vessel

9) opposite 1) vacuum
10) bladed j) motion
11) steam K) atmosphere
12) sealed ) wheels

Exercise 3. Fill in the words from the list below and use them in your own
sentences. Use each word only once.
action, atomic, reciprocating, hollow, energy, partial, liquid, steam, engines
electric, regions, act

1) to require ..... motion

2) energy of expanding .....

3) to ..... together to perform work

4) reciprocating steam .....

5) small ..... globe

6) ..... of high pressure

7) to produce heat .....

8) to drive ..... generators

9) to condense back into a .....

10) ..... power plant

11) to create a ..... vacuum

12) to exert a sucking .....
Exercise 4. Match the English words with their Ukrainian equivalents.

Main parts of the steam engine:

1) turbine a) MOpIICHb

2) piston b) Ban

3) generator C) KOJIeCo

4) furnace d) Tonka

5) boiler €) KOJIHYaCTHI BaJl
6) shaft f) knanan

7) blade g) KOHTelHep

8) wheel h) oumiagp
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9) valve I) renepaTop

10) crankshaft J) Goiinep

11) cylinder K) TypOina
12) vessel I) nonate
Exercise 5. Arrange the words according to similar meaning.
1) engine a) movement
2) container b) method

3) liquid C) apparatus
4) way d) reservoir
5) energy e) spread

6) device f) task

7) motion g) mechanism
8) expansion h) power

9) pipe 1) operation
10) machine J) fluid

11) work k) motor

12) action ) tube

Exercise 6. Find the definitions to the following words.
shaft, cylinder, device, pipe, liquid, gas, pressure, motion, transportation, load,
energy, engine
1. The act, way or process of moving.
2. A substance which is not a solid or a gas, which flows, is wet and has no
fixed shape.
3. The action of putting force or weight onto something; the strength of this
force.
4. The tube within which a piston moves backwards and forwards in an engine
or piece of machinery.
5. A piece of machinery with moving parts which changes power from steam,
electricity, oil, etc., into movement.
6. The amount of work that must be done by a machine.
7. A piece of equipment intended for a particular purpose.
8. A type of substance like air, which is not solid or liquid and usually cannot
be seen.
9. The power, which can do work, such as drive machines or provide heat.
10. A tube used for carrying liquids or gas, often underground.
11. A bar which turns, or around which a belt or wheel turns, to pass on power
or movement from an engine to something driven by the engine.
12. The act of transporting or state of being transported.
Exercise 7. Choose the correct answer.
1. What new source of power helped to drive the Industrial Revolution?
Water
Steam
Wind
Horse
Nuclear

®o0 oW
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2. What was the drawback of using a river as power for a factory?
a. Unreliable
b. The factory had to be near a river
c. Rivers could freeze
d. Rivers could dry up
e. All of the above
3. What do steam engines boil to create steam for power?
a. Water
b. Gasoline
c. Oil
d. All of the above
e. None of the above
4. What was an advantage of steam power?
a. It was free
b. Factories could be located anywhere
c. Itused the wind
d. All of the above
e. None of the above
5. True or False: Steam power was used in a number of different
applications?
a. TRUE
b. FALSE
6. What term did James Watt use to describe how much power a steam engine
could produce?
a. Watt
b. Ampere
c. Horsepower
d. Manpower
e. Joule
7. Which of the following was a practical use for steam engines?
a. Factories
b. Mines
c. Locomotives
d. Steamboats
e. All of the above
8. True or False: Steam power is used today in both electricity and nuclear
power plants.
a. TRUE
b. FALSE.
9. Why didn't the Greeks use steam engines?
a. due to poverty
b. due to poor materials
c. due to slavery
d. due to laziness
10. What does steam create within this vessel?
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partial vacuum
pressure

heat
condensate

coop

Text 20
Internal Combustion Engine

1. While the steam engine remained dominant in industry and
transportation during much of the 19th century, engineers and scientists began
developing other sources and converters of energy. One of the most important of
these was the internal combustion engine. In such a device a fuel and oxidizer are
burned within the engine and the products of combustion act directly on piston or
rotor surfaces.

2. Four principal types of internal combustion engines are in general use:
the Otto-cycle engine, the diesel engine, the rotary engine, and the gas turbine
engine. The Otto-cycle engine, named after its inventor, the German technician
Nikolaus August Otto, is the familiar gasoline engine used in automobiles and
airplanes; the diesel engine, named after the French-born German engineer Rudolf
Christian Karl Diesel, operates on a different principle and usually uses oil as a
fuel. It is employed in electric-generating and marine-power plants, in trucks and
buses, and in some automobiles. Both Otto-cycle and diesel engines are
manufactured in two-stroke and four-stroke cycle models.

3. The essential parts of Otto-cycle and diesel engines are the same. The
combustion chamber consists of a cylinder, usually fixed, that is closed at one
end and in which a close-fitting piston slides. The in-and-out motion of the
piston varies the volume of the chamber between the inner face of the piston and
the closed end of the cylinder. The outer face of the piston is attached to a
crankshaft by a connecting rod. The crankshaft transforms the reciprocating
motion of the piston into rotary motion. In multicylindered engines the crankshaft
has one offset portion, called a crankpin, for each connecting rod, so that the
power from each cylinder is applied to the crankshaft at the appropriate point in its
rotation. Crankshafts have heavy flywheels and counterweights, which by their
inertia minimize irregularity in the motion of the shaft. An engine may have from 1
to as many as 28 cylinders.

4. The fuel supply system of an internal-combustion engine consists of a
tank, a fuel pump, and a device for vaporizing or atomizing the liquid fuel. In
Otto-cycle engines this device is either a carburetor or, more recently, a fuel-
injection system. In most engines with a carburetor, vaporized fuel is conveyed to
the cylinders through a branched pipe called the intake manifold and, in many
engines, a similar exhaust manifold is provided to carry off the gases produced by
combustion. The fuel is admitted to each cylinder and the waste gases exhausted
through mechanically operated poppet valves or sleeve valves. The valves are
normally held closed by the pressure of springs and are opened at the proper time
during the operating cycle by cams on a rotating camshaft that is geared to the

57


https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/combustion
https://www.youtube.com/watch?v=CaVXe3Gxomo
https://www.britannica.com/technology/diesel-engine
https://www.britannica.com/technology/rotary-engine
https://www.britannica.com/technology/gas-turbine-engine
https://www.britannica.com/biography/Nikolaus-Otto
https://en.wikipedia.org/wiki/Rudolf_Diesel
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/combustion
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/volume
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/crankshaft
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/reciprocate?q=reciprocating
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/crankshaft
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/flywheel
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/manifold
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/exhaust

crankshaft. By the 1980s more sophisticated fuel-injection systems, also used in
diesel engines, had largely replaced this traditional method of supplying the proper
mix of air and fuel. In engines with fuel injection, a mechanically or electronically
controlled monitoring system injects the appropriate amount of gas directly into the
cylinder or inlet valve at the appropriate time. The gas vaporizes as it enters the
cylinder. This system is more fuel efficient than the carburetor and produces less
pollution.

5. In all engines some means of igniting the fuel in the cylinder must be
provided. For example, the ignition system of Otto-cycle engines consists of a
source of low-voltage, direct-current electricity that is connected to the primary of
a transformer called an ignition coil. The current is interrupted many times a
second by an automatic switch called the timer. The pulsations of the current in the
primary induce a pulsating, high-voltage current in the secondary. The high-
voltage current is led to each cylinder in turn by a rotary switch called the
distributor. The actual ignition device is the spark plug, an insulated conductor
set in the wall or top of each cylinder. At the inner end of the spark plug is a small
gap between two wires. The high-voltage current arcs across this gap, yielding the
spark that ignites the fuel mixture in the cylinder.

ACTIVE VOCABULARY

oxidizer — okuciroBau

gasoline engine — GeH3WHOBUI1 IBUTYH

oil — macio0

marine-power plant — Mmopcbka eaeKTpOoCTaHIIis
combustion chamber — kamepa 3ropsiHHS
close-fitting piston — miIbHO MPUIISATAIOYHIA TOPIICHB
in-and-out motion — pyx BcepeanHy i HA30BHI
connecting rod — miatyH, 3’€IHyBajbHA TATA
offset portion — 3mimieHa yacTuHa

crankpin — mratys

counterweight — mpotuBara

tank- 6ax

vaporizing — BUNapoByBaHHS

atomizing — po3nuicHHS

fuel-injection system — crcremMa BIpUCKyBaHHS MMaJiBa
branched pipe — po3ranyxena Tpyba

intake manifold — BmyckHmit KoekTOp

waste gas — BianpaiboBaHUM ra3

poppet valve — Tapinuactuii KaanaH

sleeve valve — pykaBHwmii kianan

spring — pecopa

operating cycle — poGouuii HuKI

Cam — KyJIa4oK

camshaft — po3moainbunii Ba

to be geared — Oytu npuegHAHUM

primary — nepBrMHHA OOMOTKa
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ignition coil — xorymka 3ananoBaHHs
to induce a pulsating — BUKJIMKATH MyJIbCaIliio
spark plug — cBiuka 3ananroBaHHs
insulated conductor set — Ha0ip 130;1bOBaHUX MPOBITHUKIB
t0 arc across — npoxoauTu yepes
to yield the spark — Bupo0O:1siTH, yTBOPIOBATH ICKPY

TEXT STUDY
Exercise 1. Read the text and match the questions (a-e) to the paragraphs
(1-5).
What parts do Otto-cycle and diesel engines consist of?
Where are the different types of internal-combustion engines used?
What are the main parts of the ignition system of Otto-cycle engines?
Where are fuel and oxidizer burned in an internal-combustion engine?
. How is fuel supplied in an internal-combustion engine?
Exercise 2 Look at the diagram and try to explain how the internal-
combustion engine works. Use the words and phrases below.

OO E

fuel-injection system, carburetor, vehicle, to provide, fuel delivery system,
electronic sensors, engine speeds, the ratio of fuel to air, fuel-injection nozzle,
combustion chamber, mixture of fuel and air, to trigger ignition

Fuel-injection nozzle

Intake valve Air - flow requlator
Air intake
Combustion

chamber :

Piston
Throttle

valve

Electronic
control unit

Cylinder

Crank shaft

Fuel-pressure regulator

Fuel supply
/_

N

Exercise 3. Match the words in column A with the words in column B to form
meaningful phrases. Translate them into Ukrainian.

Column A Column B

1) diesel a) rod

2) combustion b) surface
3) gas Cc) motion
4) rotor d) flywheel
5) connecting e) pump

6) reciprocating f) gas
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7) four-stroke g) engine

8) heavy h) camshaft
9) fuel 1) valve

10) rotating j) cycle

11) waste K) turbine
12) sleeve I) chamber

Exercise 4. Match the English words and phrases with their Ukrainian
equivalents.
Main parts of the internal combustion engine

1) crankshaft a) KaMepa 3ropsiHHS
2) piston b) BIyckHMIA KJ1aniaH
3) fuel pump C) Oak

4) inlet valve d) xapOroparop

5) combustion chamber €) MopIIeHb

6) counterweight ) umniaap

7) connecting rod g) HaJuBHHI HACOC
8) flywheel h) Ban

9) cylinder 1) mpoTuBara

10) carburetor J) KoyiHYacTUi BaJ
11) shaft K) MaxoBuUK

12) tank ) 3’enHyBaNBHA TATA
Exercise 5. Arrange the words according to similar meaning.
1) combustion a) tubing

2) supply b) capacity

3) chamber c) counterbalance

4) tank d) delivery

5) volume e) contamination

6) pollution f) fuse

7) ignition g) burning

8) mixture h) turning

9) rotation i) cell

10) waste J) container

11) manifold k) blend

12) counterweight I) garbage

Exercise 6. Match the English phrases with their Ukrainian equivalents.
Types of engines

1) four-stroke engine ) IPOTPITHIA JBUTYH

2) heavy-duty engine b) au3enbHUI IBUTYH

3) warmed-up engine C) IBUTYH, SIKAH 3arJIoX

4) gas-turbine engine d) nebinka

5) dead engine ¢) ra30BUi JABUTYH

6) high-efficiency engine f) nBUTYH Ha TBEpJO-PiAKOMY MaJINBI
7) oil engine g) cepiiiHMii IBUTYH

8) gas engine h) YOTHPHOX TAKTHHUI ABUTYH

9) stock engine 1) ra30TypOIHHUI IBUTYH
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10) solar engine j) mBuryH 3 BucokuM KKJI
11) gasoline engine K) OCH3MHOBHI1 IBUTYH
12) monkey engine 1) consTuHMIA TBUTYH
Exercise 7. Fill in the words from the list below and use them in your own
sentences. Use each word only once.
mechanically, engine, plants, fuel, current, stroke, ignition, voltage, piston, system,
gasoline, supplying
1) direct-..... electricity
2) fuel supply .....
3) high-..... current
4) actual ..... device
5) internal-combustion .....
6) .....-injection system
7) four-..... cycle model
8) familiar ..... engine
9) close-fitting .....
10) traditional ..... method
11) marine-power .....
12) ..... operated poppet valves
Exercise 8. Find the definitions to the following words.
crankshaft, camshaft, piston, fuel, air, spring, tank, combustion, cam, rotor,
rotation, switch
1. A part of an engine consisting of a short solid pipe-shaped piece of metal
that fits tightly into a cylinder, it is moved up/down by means of pressure.
2. A place where liquid is stored.
3. The chemical activity, usually in the presence of oxygen, that produces
light and heat.
4. An apparatus for stopping or starting the flow of an electric current,
especially one which is moved up or down with the hand.
5. The action of rotating; one complete turn round a fixed point.
6. The mixture of gases which surrounds the earth and which we breathe.
7. A wheel or part of a wheel shaped to change circular movement into
backwards and forwards movement.
8. A part of a machine that turns round on a fixed point.
9. Arod to which a cam is fastened.
10. A length of metal wound round, which can be forced together or pressed
down, and will return to its original shape when let go.
11. A rod that turns or is driven by a crank in a car engine.
12. Material that is used for producing heat or power by burning or by
atomic means.
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