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IMpeaucaoBue

Yueonoe mnocooue «TECHNICAL ENGLISH IN USE
(TexHn4yecKHi aHTIUHCKHI)» JUTSI CTYJICHTOB HANpPaBJICHUH MOJATOTOBKH
15.03.01 «MamunHOoCTpOEHUEY, 15.04.05 «KoHCTpyKTOpCKO-
TEXHOJIOTUYECKOE O0eCIeYeHne MAaIIMHOCTPOUTEIbHBIX IPOU3BOICTBY
COCTaBJIEHO B COOTBETCTBMM C PabOYMMM MpPOTpaMMaMy JUCHUTLIAHBI
«MHocTpanublii s3bIKk». [locoOue mnpeaHa3sHa4YeHO MJIsi MPAKTHYECKUX
3aHSATUM U CAMOCTOATENIBHON pabOThI CTYJIEHTOB.

enpto  manHOro ydeOHOro mMocoOus  sBIsiETCA  OOydYEeHHE
MPAKTUYECKOMY BIIAJICHUIO NHOCTPAHHBIM SI3bIKOM JIJISI €0 MPUMEHEHHUS B
npodeccuoHaIbHOU cdepe.

B mocobue BKIIOUEHBl 3aJaHUs U YOPAKHEHUS HA OCHOBE
npo¢eCCHOHATLHO-OPUCHTUPOBAHHBIX TEKCTOB, COJICPKAIIUX JIEKCHUKY,
XapaKTEPHYIO 1 JaHHOW OTPACIIN 3HAHUN.

Kaxnpiii pazgen y4eOHOro mocoOusi COMPOBOXKIAETCS CHCTEMOM
KOMMYHUKATUBHBIX U JIEKCUKO-TPAMMATHYECKHUX 33/IaHUM B COOTBETCTBUU
C TpeOOBAaHUSIMHU HUTOTOBOI'O KOHTPOJISA: YMEHHE BOCHPUHUMAThH peyb Ha
CIyX H® BOCIPOM3BOJHWTH OCHOBHOE COAEPHKAHUE YCIBIIMIAHHOTO,
dbopMupoBaHHME  HABBIKOB  YCTHOM  peud  Juisi  OOIIEHUS B
npodeccuoHanbHOM cdepe.



UNIT 1
General overview of materials and their structure

Warming up

Ex. 1. What comes to your mind when you look at this picture? How
does it refer to the topic?

Ex. 2. What materials do you know, what types of structure do they
have? Think of some examples of material structures in our life.

Ex. 3. Words to be remembered.

structure — ctpykrypa

sensitive — 4yBCTBUTEIBHBIH
electrical — snexkTpuueckuii
thermal — TerutoBo#, TepMHuUecKUii
conductivity — mpoBogumMocTh
hardness — TBepaoCTh

Impact — ynap, Bo3aciicTBre
resistance — conpoTHBIICHNUE,
CTOUKOCTb

indentor — uaaeHTOP
technological — TexHonornyeckuii
specimen — obpasern

statistical — crarucTrueckwmii

band — nuamazon

deviation — oTki0HEHHE

polymer — monumep

ceramic — kepamMuka

conductor — mpoBOTHUK

density — mIoTHOCTH

tensile — pacTsokuMBIi

yield strength — mpeen TexydecTu
Creep — mon3yuecth

fatigue — ycrangoctb

test — ucnibiTaHue

impact strength — ynapuas
HPOYHOCTh

loading — HarpyxeHue

notch — BeITOUYKA, BEICMKA
average — cpeaHui

tolerance — momyck

solid state — TBep10e cocTOSTHUE
metal — MeTai1, MeTaAJUIMYECKUAI
COMPOSites — KOMIIO3UTBI
interrelationship — B3aumocBs3b



rate — ckopocTh

arrangement — pacrnoyioxeHue
imperfections — HecoBepIIcHCTBA
resistivity — yiaensHoe
COMPOTHUBIICHHE

amount — o0beM, KOJIMYECTBO
cold work — xonmoanas o6padoTka
structural — cTpyKkTypHBIi

bond — cBs3p

availability — nanuune

mobility — moaBmkHOCTE

semiconductor — moIynpoBO HHUK
eXCess — n30bITOK

relative — oTHOCUTEIBHBIMH

crystal lattice — kpucrammuueckas
pernreTka

deficiency — memocrarok

electron — snekTpon

insulator — nzosnsTop

solid-state — TBepOTEIBHBII
emission — uanmydeHue

specific heat — ynenpHas
TEIIOEMKOCTD

Ex. 4. Match the two parts to make correct sentences.

1. If a material is stiff...
2. If a material is brittle...

a) itis malleable and/or ductile.
b) it has low elasticity and low tensile

3. If a material is plastic... strength.
4.1f a material yields... c) it has low elasticity and high tensile
5. If a material fractures... strength.

6. I1f a material is elastically
deformed...

d) it has been extended to a point before
its elastic limit.

e) it has been loaded beyond its ultimate
tensile strength.

f) it has been significantly plastically
deformed, but not broken.

Ex. 5. Complete the sentences using the words in the box. You will

need to use one word twice.

compression deformation elongation extension tension

bk whE

A stretching force is called ......
A crushing force is called ........
Extension is also called ...........
Tension Causes .........ccceeevvvennne,
Tension or COMPresSion CAUSE .......c.eeeevveeeeruveeennnne :




Ex. 6. Fill in the gaps using the words below.

technological, solid, properties, structure-sensitive

1. The ... of materials are sometimes referred to as structure-sensitive, as

compared to structure-insensitive properties.

2. The ... properties include the tensile and yield strength, hardness, and
impact, creep, and fatigue resistance.

3. All mechanical tests of material properties are ... tests.

4. In the ... state, materials can be classified as metals, polymers,
ceramics, and composites.

Reading

Ex. 7. Read and translate the text using the dictionary. Analyze the
sentences you find difficult to understand, try to make them easier.

General Overview of Materials and their Structure

The properties of materials are sometimes referred to as structure-
sensitive, as compared to structure-insensitive properties. In this case
structure-insensitive properties include the traditional physical properties:
electrical and thermal conductivity, specific heat, density, and magnetic
and optical properties. The structure-sensitive properties include the tensile
and yield strength, hardness, and impact, creep, and fatigue resistance. It is
recognized that some sources maintain that hardness is not a true
mechanical property, because it varies somewhat with the characteristics
of the indentor and therefore is a technological test. It is well known that
other mechanical properties vary significantly with rate of loading,
temperature, geometry of notch in impact testing, and the size and
geometry of the test specimen.

In that sense all mechanical tests of material properties are
technological tests. Furthermore, since reported test values of materials
properties are statistical averages, a commercial material frequently has a
tolerance band of +5 percent or more deviation from a given published
value.

In the solid state, materials can be classified as metals, polymers,
ceramics, and composites. Any particular material can be described by its
behavior when subjected to external conditions. Thus, when it is loaded
under known conditions of direction, magnitude, rate, and environment,
the resulting responses are called mechanical properties. There are many
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possible complex interrelationships among the internal structure of a
material and its service performance. Mechanical properties such as yield
strength, impact strength, hardness, creep, and fatigue resistance are
strongly structure-sensitive, i.e., they depend upon the arrangement of the
atoms in the crystal lattice and on any imperfections in that arrangement,
whereas the physical properties are less structure-sensitive. These include
electrical, thermal, magnetic, and optical properties and do depend in part
upon structure; for example, the resistivity of a metal increases with the
amount of cold work.

Physical properties depend primarily upon the relative excess or
deficiency of the electrons that establish structural bonds and upon their
availability and mobility. Between the conductors with high electron
mobility and the insulators with no free electrons, precise control of the
atomic architecture has created semiconductors that can have a planned
modification of their electron mobility. Similarly, advances in solid-state
optics have led to the development of the stimulated emission of
electromagnetic energy in the microwave spectrum (masers) and in the
visible spectrum (lasers).

Ex. 8. Work in pairs. Translate questions and let your group mates
answer them.

1. 3aBuCAT 1M MEXaHWYECKHE CBOWCTBA MATEPUAIIOB OT UX CTPYKTYpPHI?
2. KakoBbl OCHOBHBIE TPaIUIIMOHHBIC (U3UUYECKHUE CBOWCTBA BEIIECTB?
3. B kakoil creneHn (HU3NYECKHUE CBOMCTBA 3aBUCIT OT CTPYKTYPHI
marepuana? 4. Uro takoe mMexaHudeckue cBorcTBa? 5. KakoB ypOBEHb
CTaTUCTUYECKOTO OTKJIOHEHUS IS MPOMBIIUIEHHBIX MartepuanoB? 6. Kak
KJIACCU(DUIIMPYIOTCST BEILECTBA, HAXOASUIMECs] B TBEPIOM COCTOSHUU?
7. [aiite ompeneneHue MEXaHMYECKHMX CBOWMCTB MartepuainoB. 8. Kakwue
CBOMCTBa MaTepuajoB B OOJbIIEH CTENEHH 3aBUCAT OT CTPYKTYPHI:
buznyeckue wuiam Mexanudeckue? 9. OT dyero 3aBHUCAT (U3UUECKHUE
cBorictBa matepuanoB? 10. Kak 3aBUCHT ynelbHOE CONPOTUBIEHUE OT
00pabOTKHU JaBICHUEM?

Writing

Ex. 9. Summarize what is said on Engineering helps to improve life
standards.




Speaking

Ex. 10. Study the table and speak about different material properties

Describe the

e a physical process is used to separate mixtures —

structure filtration,
and bonding of | ¢ distillation, evaporation
materials e alloys are mixtures of a metal with other elements
e mixtures can be a mixture of several compounds
(such as concrete, glass)
Describe Describe the characteristics of solid materials and
properties match the properties to their uses in the commercial
and uses of world. Coverage of:
solid  the wide range of specialist uses of manufactured
materials materials (for

example in building, transport, furniture and flooring,
clothing, sport)

« natural fibres (such as wool, silk, cotton)

» polymers (such as nylon, polyester, poly(ethene),
lycra)

« ceramics (such as glass, pottery, china)

» metals and alloys (such as aluminium, copper, iron,
steel)

» composites (such as fibreglass, plywood, laminate
flooring)

« "smart materials" (such as carbon nanotubes, organic
electronic chips)

Carry out tests
to

determine
whether
materials are fit
for

purpose

Choose and carry out at least three appropriate tests on
materials

Tests:

* density

* hardness

* brittleness

» stiffness

« tensile strength

» electrical resistance
« thermal conductivity
« optical properties




Ex. 11. Think about a device, vehicle or structure you're familiar with, and
the materials used to make it. What properties do the materials have?
Which properties are strengths in this situation? Which properties are
weaknesses, and how are these weaknesses overcome?

Ex. 12. You are going to debate with your groupmates. Read the
debates rules and algorithm,

Debate participants: affirmative team (AT) and negative team
(NT), a starter (members of AT and NT) and a moderator.

Regulations: Firstly, starters state the position taken by the team and
make a kind of introduction. Two teams take part. AT affirms the debate
position, NT denies the debate position. In turns, two teams lead the
arguments against one another providing examples, probing the opposite
team for weaknesses in their reasoning. Finally, the moderator summarizes
the main points of both teams and makes the conclusion.

Principles: RESPECT, HONESTY AND NO DEFEATED
PARTIES.

The problem debated: The problem of improving life standards
through engineering technologies.

While talking use the following expressions:

I’m afraid I disagree.

| completely/entirely/totally agree ...
I wouldn’t say so ...

Yes, definitely ...

It’s my firm belief that ...

As regards to me ...

That is out of the question ...

To my way of thinking ...

| feel quite sure that ...

| suppose that ...

10



UNIT 2

Physical Properties of Materials
Warming up

Ex. 1. What do you know about physical properties of materials?
Answer the questions.

1.  How are transitions from one solid to another solid form, from solid
to liquid, from liquid to vapor, from vapor to solid etc. called?

2.  What happens with a typical substance when temperature rises, at a
constant pressure?

3. How is the (phase) transition temperature from solid to liquid called,
and how is the temperature at which the vapor pressure of a liquid equals
1 atm. (101.3 kPa) called ?

4. Isthere any theoretical way to predict the behavior of a mixture from
Its components, even if its exact composition is known?

5. Does the volume of a gas change as the pressure changes even if
temperature remains the same?

6. Do transmissions of energy and electric charge across a body of
material give rise to heat and electric conductance respectively?

7. How is the reciprocal of electric conductance called?

Ex. 2. What comes to your mind when you look at this picture? How
does it correspond to the topic?

Ex. 3. Words to be remembered.

bonding — cBsa3bIBaromMiA variation — usmMeneuue

force — cuna MAacroscopic — MaKpOCKOTTMIECCKUH
specific yenbHbIN, to pertain to mpuHaAJIEKATD,
crienupUIHbBIN OTHOCHUTBCS

11



heat — rerio

magnetism — MarHeTu3M
impurities — mpumecu
imperfections —
HECOBEPIICHCTBA

lattice — pemerka
fluctuation — dpaykTyamus
applicability — mpuioXuMOCTb
concept — KoHUenus
average CpeIHuU
property — cBomcTBO
awareness — 3HaHue,
OCBEJIOMJIEHHOCTh

realm — o6macte, cdepa
guantum — KBaHTOBBIN
mechanics — mexaHuka
relativity — reopus
OTHOCUTEJIbHOCTH

matter — BemecTBo; MaTepuall

bulk — 00BéM, 00BLEMHBIH

flaw — Tpemuna, e

aggregation — ckoricHue,
KOHIICHTpAITHS

density — maoTHOCTB
manufacturing — u3rorosieHue
MICroscopic — MUKPOCKOITMICCKUH
contradictory — mpoTHBOpEUHMBBIN
velocity — ckopocTb

commonplace — obmen3BecTHBIN QakT
relationship — orHommeHUE,
3aBHCUMOCTD

light — cBeT, nerkwmit

subatomic — cybaToMHBIit

tool box — uncrpymenrapuii
accelerator — yckopurenb

Ex. 4. Complete the design brief for a cutting machine part using four
of the words in the box.

abrasion durability durable hard indentation scratch soft

The cutting wheel will be surrounded by transparent guards. These will
allow the operator to see the cutting wheel at all times, and will shield the
operator from flying metal fragments. The guards must therefore be
constructed from material with a high degree of (1)
................................................ hardness, to protect it from impacts. As the
guards will require regular cleaning, the action of wiping away metal

fragments will result in (2) ..o The guards
must, therefore, have sufficient (3) .....cccocvvieiiiiiii hardness
in order to retain their transparency and ensure adequate (4)

12



Ex. 5. Match the descriptions (1-4) to the technical terms (a-d).

1)the cause of fatigue a creep; a) creep

2)the consequence of fatigue ; b) cyclic loads

3)a material property that helps to | ¢) micro-cracking
slow down cracking; d) fracture toughness
4) permanent changes in shape due

to the action of loads over time.

Reading

Ex. 6. Read and translate the text using the dictionary. Analyze the
sentences you find difficult to understand, try to make them easier.

Properties of Materials

In studying the general structure of materials, one may consider three
groupings: first, atomic structure, electronic configuration, bonding forces,
and the arrangement of the aggregations of atoms; second, the physical
aspect of materials, including properties such as electrical and thermal
conductivity, specific heat, and magnetism; and third, their macroscopic
properties, such as their mechanical behavior under load, which can be
explained in terms of impurities and imperfections in the lattice structure
and the procedures used to modify that behavior.

In the selection of materials for industrial applications, many
engineers normally refer to their average macroscopic properties, as
determined by engineering tests, and are seldom concerned with
microscopic considerations.

Others, because of their specialty or the nature of their positions,
have to deal with microscopic properties. The average properties of
materials are those involving matter in bulk with its flaws, variations in
composition, and variations in density that are caused by manufacturing
fluctuations. Microscopic properties pertain to atoms, molecules, and their
interactions. These aspects of materials are studied for their direct
applicability to industrial problems and also so that possible properties in
the development of new materials can be estimated.

In order not to become confused by apparently contradictory
concepts when dealing with the relationships between the microscopic
aspects of matter and the average properties of materials, it is wise to

13



consider the principles that account for the nature of matter at the different
levels of our awareness. These levels are the commonplace, the extremely
small, and the extremely large. The commonplace level deals with the
average properties already mentioned, and the principles involved are
those set forth by classical physics. The realm of the extremely small is
largely explained by means of quantum mechanics, whereas that of the
extremely large is dealt with by relativity.

Relativity is concerned with very large masses, such as planets or
stars, and large velocities that may approach the velocity of light. It is also
applicable to smaller masses, ranging down to subatomic particles, when
they move at high velocities. Relativity has a definite place in the tool
boxes of nuclear engineers and electrical engineers who deal with particle
accelerators. For production engineers, relativity is of only academic
interest and is mentioned here for the sake of completeness.

Ex. 7. Work in pairs. Translate questions and let your class mates
answer them.

1. Kakue rpynmbl MOHATUN MOKHO BBIJICIUTH NIPU U3YYEHUU OOIIEH
CTPYKTYpbl MarepuanoB? 2. YKaXHTE 4YETbIpE KOMIIOHEHTa B IIEPBOM
rpynmne noHsthil. 3. Kakwe CcBOWCTBa MaTepualioB MOXHO OTHECTH K
¢uznyeckuM cBoiictBamM? 4. UTO Takoe MaKpOCKOIMYECKHE CBOMCTBA?
5. Kakum 006pa3oM OOBIYHO OMPEACIISIIOT MAKPOCKOIMYECKHE MapAMETPHI
marepuaina? 6. Yem onpenenstorcsi MHUKPOCKOIHYECKHE CBOMCTBA
MarepuanioB? 7. Kakue ypoBHM IO3HAHUS MOXKHO BBIICIUTH C LEIBIO
COOTHECEHUsI MHUKpPO- M MakpomapamerpoB? 8. Kakagd aucnuruinHa
o0bsicHAEeT ToBeneHue Mukpoyactun? 9. IloBegeHue Kakux OOBEKTOB
onuchiBaeT Teopust orHocutenbHocTH? 10. Ilpumoxkwuma mm  Teopus
OTHOCUTEJILHOCTH K MaJIbIM YaCTHUIIAM U MPH KAKUX YCIOBUAX?

Ex. 8. Give the summery of the text in English

Bce marepuanbsl, B TOM 4YHCIE CTPOUTENBbHBIE, COAEpkaT HaOOp
ONpPEACICHHbIX (PU3NYECKUX U  XUMHUYECKUX  CBOMCTB, KOTOpBIE
YeJI0BEYECTBO, CYMEB BBIJICJIUTh, MIPUMEHSET C MOJb30W i ceds. [lpu
ATOM, ONpPEACICHHBIMU (PU3MIESCKUMU CBOMCTBAMU 00JaJal0T, Kak
OpPUPOJHbIC, HATypaJbHblE, TaK M CO3/aHHBIE HCKYCCTBEHHO PYKaMH
yejoBeka Marepuanbl. K ux dusnueckum xapakTepHCTHKAM OTHOCSATCS
CJIENYIOIIME CBOMCTBA: CpEAHSsE IUIOTHOCTh U DJIEKTPONPOBOIHOCTD,
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MMOPUCTOCTh U TEIUIONPOBOJIHOCTh, OTHECTOMKOCTh U THTPOCKOMUYHOCTb,
MOPO30CTOMKOCTb, TEMIIOEMKOCTh U TEPMOCTOUKOCT.

SBASSACH BEJIMYMHOM MPSIMO MHPONMOPUUOHAIBHOW MAacCe BEIECTBA,
CpeIHssl TNIOTHOCTh MaTepHuania 0OpaTHO MPOIMOPIMOHATIbHA €r0 00BheEMY.
Ota BaxHas @Qui3nueckas BeJIWYMHA OKa3bIBAET HEMOCPEICTBEHHOE
BJIMSHUE HA BBIOOP TOT'O WJIM MHOTO CTPOUTEILHOTO MaTtepuaia. B kakux-
TO CIy4YasX HEOOXOAMMO MPUMEHSATh MaTEPHaNbl C OOJBIION MIIOTHOCTHIO,
B KakMX TO, HA00OPOT, C MEHbIIIEH, YTO 00YCIOBICHO T€M, I/I€ OH OyAeT
NPUMEHATHCSI. HemnocpeacTBeHHO OT 3TOM  BEJIMYMHBI  3aBUCUT U
IIOPUCTOCTH MaTepuaa.

OTpakass KOJIMYECTBO TMOp B KOHKPETHOM oOOBbEeME MaTepuaia,
BEJIMYMHA IIOPUCTOCTU BIIUSET HA IPOYHOCTh. YBEIUYEHUE DTOTO
¢u3ndeckoro - mapameTpa, 3HAUUTEIbHO  TOHIXKAET  CIIOCOOHOCTH
MMPOTUBOCTOSAHUSA MEXAHWYECKHX BO3JAEUCTBHMM Ha Hero. OpnHako
MaTepuayibl ¢ OOJIHIIION MOPUCTOCTHIO XOPOIIO MPOBOJAT TEIUIOTY, 3BYK,
XOPOLIO MOTJIOIAIT BOIY.

TennonpoBOAHOCT  —  3TO  CBOMCTBO,  XapakKTECpU3YIOUIEE
BO3MOKHOCTh MaTepuaja HarpeBaTbCsi U COOTBETCTBEHHO MPOITYCKATh
CKBO3b C€0Sl TEIUIOBOWM MOTOK. TemIoeMKOCTh — KauecTBO Marepualna,
MO3BOJIAIOIICE COXPaHATh TMOJYYEHHYIO TEIJIOTY. OTO (U3HUYECKOe
Ka4eCTBO  aKKyMYJIMPOBAaThb  TEIUIO,  YYMUTHIBAETCI B  MOMEHT
HEOOXOJAMMOCTh BbIOOpa MaTepuayia [Jisi BO3BEICHUS II0ja, CTEH,
MEPETOPOIAOK U APYIUX YACTEU TOMELICHUS.

OrsHecToMKOoCTh — 3TO CIOCOOHOCTh WJIM CBOWCTBO MaTepuaa,
KOTOPOE NPOSIBISETCS B BO3MOXKHOCTH BBIJIEPKUBATH 00Jiee OOIbIINE WU
BBICOKME TEMIIEpAaTypbl B  ONPEACIICHHBIM NPOMEKYTOK BPEMEHHU.
Marepuanpl, OTJIMYAOLIAECA  OTHEYINOPHBIMM  KauyeCTBaMH,  IOJ
BO3JCMCTBUEM  BBICOKHX TEMIIEpATyp HE TOpAT, a TakXKe He
neOpMHUPYIOTCS, K TpUMEpPy, KUPIHUY U 4Yepernuiia, 4To C YCIEeXOM
OpUMEHSIETCSI TIpU  BO3BeACHMM (QyHAaMEeHTa u Kpblmd. OjHako,
YEeJIOBEYECTBO HAYyYWIIOCh YBEJIIMYMBATh OTHECTOMKOCTH Marepualia
IPOIUTHIBAS €r0 OTHECTOMKOM MPONUTKOW, YTO C YCIIEXOM IMPUMEHSETCS
TP BO3BEAECHUU JIOMOB U3 PA3JIMYHBIX MOPOJ APEBECHUHBI.

TepMOCTOMKOCTh — BO3MOXHOCTb BBIJIEPKUBATH UYEPEIOBAHUE
HU3KAX W  BBICOKHX TEMIIEpAaTyp  MaTepuajgoM, KOTOPbIA  HE
nedbopMupyeTcss WM HE pa3pymaercsa. [ MrpoCKOMUYHOCTHIO 00J1a1aroT
Martepualia, CioCOOHBIE MOIJIONIATh BJIary U3 Bo3ayxa. BomocTOMKOCTH ke
HallpOTUB — 3TO  CIIOCOOHOCTH  MaTepuajia  COXpaHITh  CBOM
XapAKTEPUCTUKU MPU YBIIAKHEHUU.
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Writing

Ex. 9. Summarize what is said on Properties of materials improve

everyday life.

Speaking

Ex. 10. Study the scheme and speak about material properties

Name properties

Metals are usually solid, good conductors of electricity and
heat, shiny when clean, strong and malleable (meaning
they can be bent and shaped).

Metals are strong and are useful for making tools, buildings,
bridges and other structures where strength is
important.

Gold is shiny and doesn’t corrode, this means it is a great
metal for making jewelry.

The chemical | for silver is Ag, this comes from the Latin word for

symbol used silver, argentum.

While Is the most common metal found in the Earth's crust,

aluminum the most common metal found on Earth is iron, mostly
because it makes up such a large part of the Earth's
core.

Copper Is a good conductor of electricity and is often used for
making wires.

At room IS the only metal that is in liquid form.

temperature

mercury

Aluminum Is a good conductor of heat and is often used to make
cooking pots.

Alkali metals | are extremely reactive elements, just putting them in

such as sodium, | water can result in an explosion! They are carefully

potassium, stored in oil to prevent this happening.

rubidium

Tungsten has a very high melting point, after carbon it has the
second highest melting point of all elements.

Steel Is an important alloy (combination of metals) that is
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created from a mixture of metals, mostly iron. There
are many different types of steel including stainless
steel, galvanized steel and carbon steel. Steel is
commonly used to make a number of products
including knives, machines, train rails, cars, motors and

wires.

Bronze iIs a metal alloy made from copper and tin. Copper
makes up the larger amount, usually between 80 to
95%.

Ex. 11. Express your opinion on statements below. Have a talk with
your group mate, prove your answers by providing arguments.

e Knowledge of material properties has great prospects for future.

e Study of material properties may help to solve the overpopulation
problem concerning food supply.

e Farmers should take into consideration material properties while
working with fertilizers.

e Improving the quality of products (changes in material properties) with
the help of food chemistry we are taking risks to do harm to our health.

Ex. 12. For a product you know about, say what the designer needed
to consider with regard to:

« abrasion * indentations ¢ fatigue ¢ creep * thermal issues.
Say what materials were chosen as a result of these considerations?

Ex. 13. You are going to debate with your group mates. Read the
debates rules and algorithm,

Debate participants: affirmative team (AT) and negative team
(NT), a starter (members of AT and NT) and a moderator.

Regulations: Firstly, starters state the position taken by the team and
make a kind of introduction. Two teams take part. AT affirms the debate
position, NT denies the debate position. In turns, two teams lead the
arguments against one another providing examples, probing the opposite
team for weaknesses in their reasoning. Finally, the moderator summarizes

the main points of both teams and makes the conclusion.
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Principles: RESPECT, HONESTY AND NO DEFEATED
PARTIES.
The problem debated: The problem of changing life conditions

through investigations in material properties.

UNIT 3
Mechanical Properties of Materials

Warming up

Ex. 1. What do you know about mechanical properties of materials?
Answer the questions.

1. Why are designers and engineers usually more interested in the
behavior of materials under load or when in a magnetic field than in why
they behave as they do?

2. Why does better understanding of the nature of materials and the
reasons for their physical and mechanical properties give opportunity for
more quickly and wisely understanding of choice of the proper material for
a design project?

Ex. 2. What comes to your mind when you look at this picture? How

does it correspond to the topic?

CORROSION
TOUGNESS | BRITTLINESS | DUCTILITY | MALLESBILITY RESISTANGE
Copper White Cast Iron | Gold Gold Gold
Nickel Gray Cast Iron | Silver Silver Platinum
Iron Hardened Steel | Platinum Aluminum Silver
Magnezium | Bismuth Iron Copper Mercury
Zinc Bronzes Nickel Tin Copper
Aluminum Aluminum Copper Lead Lead
Lead Brass Aluminum Zinc Tin
Tin Structural Steels | Tungsten Iron Nickel
Cobalt Zinc Zinc Iron
Bismuth Monel Tin Zinc
Tin Lead Magnezium
Copper Aluminum
Copper
Metals/alloys are ranked in descending order of having the property named
in the columm heading
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Ex. 3. Words to be remembered.

load — Harpy3ka

design — KoHCTpYyKITUs
magnitude — BenuuyuHa
handbook — cripaBodHHK
available — nocTynubIit
supplier — mocraBmIuK
hammering — xoBka
breaking — pa3psiB, 00pbIB
Wire — mpoBOJIOKa, IIPOBOJT
die — marpuma

brittleness — xpynkocTsb
rolled — xaranpIit

hardness — TBepa0CTh

dent — 3y0, 3y0er
malleability — koBkocTb,
IUTACTUYHOCTh

malleable — xoBkuii, Tryunii
elasticity — ynpyroctb

stretched — pactsaHyTHI#

environment — BHEITHKUE YCIIOBUS

elevated — moBBIIIICHHBIH
ductility — koBKOCTb, TATy4eCTh
softness — MarkocTs

stretching — pactsxenue
drawing — BBITSDKKA

brittle — xpynkui, ToMKUH
cast iron — yyryx

harden — ynpouHs T

steel — cranp

resistant — crorikuii

dented — 3y0Ouarsbrii

toughness — ynapHas BA3K0CTb
cracking — paspyiienue,
pacTpecKUBaHUE

shape — popma

bent — u30rHyTHIN, THYTHIH
subfreezing — Hke Touku
3aMep3aHus

Ex. 4. Match the word with its definition.

1. Compressive |a)
strength

Mass per unit volume

2. Density b) Maximum stress a material can withstand
before compressive failure
3. Ductility c) Maximum stress a material can withstand

under repeated loading

4. Fatigue limit

d) Ability of a material to deform under tensile
load (% elongation)

5. Fracture e) Ability to withstand surface indentation (e.g.

toughness Brinell hardness number)

6. Hardness f) Energy absorbed by unit area before the
fracture of material

7. Plasticity g) Ratio of lateral strain to axial strain (no units)

(physics)
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8. Poisson's ratio

h) Ability of a material to undergo irreversible
deformations

9. Shear modulus

1)  Modulus per unit volume

10. Shear strain

J)  Maximum shear stress a material can withstand

11. Shear strength | k) Change in the angle between two
perpendicular lines in a plane

12. Specific [) Ratio of shear stress to shear strain

modulus

13. Specific m) Maximum tensile stress a material can

weight withstand before failure

14. Tensile n) Weight per unit volume

strength

15. Yield strength | 0) Ratio of linear stress to linear strain

16. Young's p) The stress at which a material starts to yield

modulus

Ex. 5. Decide whether the sentences below are true or false, and
correct the false sentences.

1. Metal must always be heated before it can be forged.
2. When referring to metals, the terms working and forging mean the

Same.

O N0k oW

Reading

A common reason for forging metal is to increase its hardness.

One way of forging metal is by heating it and then rolling it.

Metal can only be rolled after it has been heated to a high temperature.
When metal is drop forged, it is subjected to compression.

Metal can only be work hardened by the process of hot forging.
Shot-peening is a hot forging technique used to work harden metal.

Ex. 6. Read the text and translate it. While reading, write out key
sentences, make up a plan and retell the text.

Mechanical Properties

The mechanical properties of a material are those properties that

involve a reaction to an applied load. The mechanical properties of metals
determine the range of usefulness of a material and establish the service

life that can be expected. Mechanical properties are also used to help
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classify and identify material. The most common properties considered are
strength, ductility, hardness, impact resistance, and fracture toughness.

Most structural materials are anisotropic, which means that their
material properties vary with orientation. The variation in properties can
be due to directionality in the microstructure (texture) from forming or
cold working operation, the controlled alignment of fiber reinforcement
and a variety of other causes. Mechanical properties are generally specific
to product form such as sheet, plate, extrusion, casting, forging, and etc.
Additionally, it is common to see mechanical property listed by the
directional grain structure of the material. In products such as sheet and
plate, the rolling direction is called the longitudinal direction, the width of
the product is called the transverse direction, and the thickness is called the
short transverse direction. The grain orientations in standard wrought
forms of metallic products are shown the image.

c

rossed hatched areas are transverse. Other areas same as indicated above

The mechanical properties of a material are not constants and often
change as a function of temperature, rate of loading, and other conditions.
For example, temperatures below room temperature generally cause an
increase in strength properties of metallic alloys; while ductility, fracture
toughness, and elongation usually decrease. Temperatures above room
temperature usually cause a decrease in the strength properties of metallic
alloys. Ductility may increase or decrease with increasing temperature
depending on the same variables
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It should also be noted that there is often significant variability in the
values obtained when measuring mechanical properties. Seemingly
identical test specimen from the same lot of material will often produce
considerable different results. Therefore, multiple tests are commonly
conducted to determine mechanical properties and values reported can be
an average value or calculated statistical minimum value. Also, a range of
values are sometimes reported in order to show variability.

Ex. 7. Work in pairs. Translate questions and let your class mates
answer them.

1.Yto B MaTepuanax MHTEPECYET KOHCTPYKTOPOB M MHKEHEPOB B MEPBYIO
ouepenp? 2. BaxxHO M 1711 MHKEHEPOB 3HAHUE MPUPOJBI MaTEpHUATIOB U
MPUYUH UX MOBeAeHUA, TouemMy? 3. UTo B CyIIHOCTH MPEACTABIISIET COOOM
TO WIM HHOE CBOMCTBO Mmarepuana? 4. M3 Kakux HCTOYHHUKOB MOXHO
MOJYYUTh T€ WM WHBIC XAPAKTEPUCTUKH MatepuanoB? 5. SBisArOTCS U
CIIPABOYHBIE CBOMCTBA MaTEPUAIOB a0COIIOTHBIMU WJIM OTHOCUTEIIbHBIMU,
nouemy? 6. Jlahte omnpeaeneHue yaapHou Bs3kocth. 7. Kak momyyaror
mpoBoJIOKy? 8. JlaiiTe ompenesieHUE XPYNKOCTA M HA30BUTE MATECPUAIIBI,
KOTOpBbIE MOTYT OBITh OTHECEHBI K XpPYNKUM Marepuanam. 9. Uto takoe
KOBKOCTh? 10. Kak MOXHO J1aTh oOmnpeaesieHue TBEPAOCTH MeTauia?
11. Yto Ttakoe mmactuuHocTh? 12. JlaliTe ompeaeneHue yHopyroctu
Marepuana.

Ex. 8. Give the summery of the text in English

MexaHnueckue CBOMCTBA OIPEJIEIISIIOTCS CIIOCOOHOCTRIO MaTepuaia
MPOTUBOCTOATh  PA3JIMYHBIM BHEHIHUM  (U3UYECKUM  BO3JICUCTBUSIM:
OPOYHOCTh TIPU CXKaTuUW, u3rube, yaape, KPYUYEeHHH; TBEPAOCTD,
IUIACTUYHOCTh, YIPYTOCTh, UCTUPAEMOCTh U JIPYTHE.

[IpoyHOCTH — CITOCOOHOCTH MaTepHaia COXpPaHITh CBOIO CTPYKTYPY U
CBOMCTBA 0. JIEICTBUEM CKMMAIOIIUX, PACTATUBAOLIMUX,
CKPYUYMBAIOIINX, H3THOAIONIMX, YJIApHBIX W ApYyrux cuil. IlpoyHocTh
MaTepuanga 3aBUCUT OT €ro IUIOTHOCTH, BIIAXKHOCTH, CTPYKTYpbl U
HalpaBJICHUSI TPUIIOKEHUS Harpy3ku. KaMmeHHble MaTepuaibl XOpOIIO
COINPOTUBIISIOTCS CUJIaM C)KaTus, APYTUM BUAaM (pacTsbKEHHIO, yaapy U
u3ru0y) OHU CONPOTHUBIAIOTCS XYK€ B HECKOJbKO pa3 (B 5-50 pa3).
Ipyrue wmarepuanbl, HAOpUMEpP JPEBECHHA JIYYIlE€ COMPOTHUBISIOTCS
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CUJIaM paCTITHUBAaHUS, ITOATOMY M HCHOJB3YIOTCS TaM, € 3TH KayecTBa
HEO0OXOUMBI.

TBepHOCTh onpeAensieTcss BEJIMYUHOW COMPOTUBIIEHUS MaTepuaia
IIpU BAABJIMBAHUM B HEro 0oyiee TBEPJOTO Tena. TBepAOCTh OnpeaesieTcs
no mkaine Mooca, TakuM 00pa3oMm, YTO OJUH U3 MATEpPUATIOB YEPTHUT, a
JIPYTrOi YEPTUTCS UCIIBITYEMBIM 00pa3IoM.

HctupaemMocTh — TOTEpsSiHHAsE Macca Marepualia ¢  OJHOIO
KBaJ[paTHOI'O METpPA IIIOIIA/IH.

N3HOC — pa3pylieHue marepuana MNpu OJHOBPEMEHHOM JCUCTBHU
VAApHBIX W HCTUPAIOMHUX CUJI. M3HOC OLIEHUWBAETCd B MPOLIEHTHOM
OTHOIIIEHUH TTOTEPSHHON MaccChl K 00IIel Macce MaTepuala.

ComnpoTuBiieHUE yaapy ompeaeisieTcs padoToi, 3aTpadyeHHOW Ha
paspyIlieHue eAMHUIBI 00beMa MaTepHalia.

JHedopmariueld Ha3bIBa€TCSI U3MEHEHHWE TEeOMETPUYECKHX (QopM H
JMHEHUHBIX pPa3sMEpOB Marepuaia O] JCUCTBUEM BHEIIHUX CHIL
Pazaensitor ynpyryo v miacTUYECKyIo aeQpopMaIiuio.

Y1pyrocrs — CBOMCTBO Marepuana BOCCTaHAaBJIMBATh
MEepBOHAYAIbHYI0 (OopMy TOCHe CHSTUA JCUCTBUSI BHEIIHUX CHIL
[IpenenoM ynopyroctd CUMTA€TCS BEJIWYMHA CHIIBI, IIOCIE KOTOPOH
ucxonHas ¢opma yxKe HE MOXKET TOJHOCThI0 BOCCTAHOBUTHCS. B
3aBUCUMOCTH OT THIMAa MaTepualia, MpH pacyeTe ero mnpenaena ynpyroctu
JOMYCKAETCS pa3JIMuyHasi BEJIMYMHA OCTATOYHOU Aedopmaluu.

[InacTuyHOCTH MaTepuana ONpeAeisieT ero CIOCOOHOCTh W3MEHSITh
dbopmy npu ACHCTBUU BHEIIHUX CHUJI, HE TPECKasiCh M HE pa3pymasch. [lo
CBOWCTBY IJIACTUYHOCTH PA3JACISIIOT XpYINKUE (MpH JABICHUU MaTepuas
paspyliaercsi yk€ Ipu O4YeHb MalbiX JAedopManusaix) U IUIACTUYHBIE
Marepuasibl. K XpynkuM MarepuanaM OTHOCST KaMEHb, K IJIACTUYHBIM —
MeTaJl.

Writing

Ex. 9. Summarize what is said on All materials have properties that
designers must use to their best advantage.
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Speaking

Ex. 10. Read some definitions, say if they are true or false.

1. Ductility is not a softness presented in some materials, such as
copper and aluminum, that permits them to be formed by stretching
(drawing) or hammering without breaking.

2. Wire is made of ductile materials that can be drawn through a die.

3. Brittleness is a characteristic of alloys that will not stretch without
breaking, such as cast irons and hardened steels.

4.  Malleability is the ability of an atom to be rolled or hammered
without breaking.

5. Hardness is the ability of a metal to melt being dented when it
receives a blow.

6. Toughness is the feature of being resistant to cracking and breaking
while remaining malleable.

7.  Elasticity is the ability of a metal to return to its original shape after
being bent or stretched.

Ex. 11. Comment on the following quotation: “Engineers and
scientists have different objectives, they follow different processes in
their work. Scientists perform experiments using the scientific
method; whereas, engineers follow the creativity-based engineering
design process”.

Try to use the phrases expressing opinions:
| suppose
In my opinion
To my mind
| personally think

Ex. 13. Role play. You are the representative of scientific society and
you task is to attract another members. Ask your group mates about
advantages and disadvantages of scientific work?
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UNIT 4
Structural and kinematic analysis of mechanisms

Warming up

Ex. 1. Think of the words associated with. Say why you associate
them with the topic discussed. How can analyses of mechanisms be
related to other fields of science?

Ex. 2. Think about a specific metal component made by machining.
What machine tools and machining techniques do you think were used
to make it?

Ex. 3. Match the words in column A with those in column B.

A B
1) machine elements a) 3aMemaTh
2) branches of engineering b) cpeacrra
3) automatic counts C) B3aMMOOTHOIICHUE
4) converter d) aBTomaTmueckuii TPUOOPHBIH
MEXaHH3M
5) transmission €) COpPTHPOBOYHOE YCTPOMCTBO
6) replace f) neramm marmma
7) automatic - machine -| g) orpacmu uHXECHEPHUU
device
8) sorter of machined objects | h) kopo6ka mepemau
9) means 1) aBTOMAaTHYCCKUM MOACYET
10) interrelation J) mpeoOpasoBareib



Ex. 4. Words to be remembered.

dynamic analyses —
TUHAMHUYECKUUN aHaJIN3
mechanism — mexaau3m
Kinematic — kuHeMaTHYEeCKUA
jointly — coBmecTHO
resistance of materials —
COIIPOTHBJICHUE MaTEPHAJIOB
consider — paccmaTpuBath
productivity —
MIPOX3BOIUTEILHOCTD
device — mexaHusm, mpudop
automatic transfer line —
aBTOMaTHYECKas JTUHUS
power machine —
SHEpreTudecKas MallnHa
information machine —
nH(pOpMaITMOHHBIC MAITUHBI
cybernetic machine —
KHOEpHETHYEeCKas: MallnHa
location — pa3mernieHue
inherent — mpucymmii
transmission — mepenaua,
KOpoOKa nepeaay

machine unit — MamMHHEIH
arperar

working machine — ctanox
feeder — nmurarens, moxaromuit
MEXAHU3M

liquid body — »xwuaKkoe Temo
deal with — umers nemo

C 4eM-TT00

branch — otpacib

dynamic method — nuHamMuyeckmii
MECTO/,

apply — npuMeHsITH

CONVersion — npeBpalleHue
therefore — moaromy; cienoBaTebHO
theory of elasticity — Teopus
YOPYTroCcTH

gaseous body — razoo0pa3Hoe Telo
manual labour — pusnaeckwmii

TpyA

carry out — BBITIOJIHATH
automatic-machine device — mamuHa-
aBToMart

material working machine —
TCEXHOJIOTHUYCCKAaA MalllMHA
supervisory control machine —
KOHTPOJIBbHO-YIIPaBJIAIOIIAas MalllnHa
computation — npuMeHeHHE,
BBIUYUCIICHHUC

property — cBocTBO

animate nature — >xuBast IpupoIa
executive mechanism —
UCITIOJIHUTEIbHBIA MEXaHU3M
actuator — uCIIOTHUTEIILHBIN
MEXAaHU3M

converter — mpeoopazoBaTeib
producing engineering — TeXHOJIOTUs
IIPOU3BOJACTBA

thermal physics — TerioBas dpusnka
structural analyses — crpykrypHbIit
dHaJln3
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Ex. 5. Complete the descriptions below the photos using the words in
the box.

abrasive bit blade circular cores diamond drill drilling
grinder hacksaw holesaw saw toothed wheel

B vuiismaesies of concrete
being removed by

Reading

Ex. 6. Read and translate the text using the dictionary.

Mechanics of machines and their basic sections

Mechanisms are widely used in all branches of modern technology.
The same types of mechanisms having the same computation and design
methods are used in machines of various branches. The Theory of
Machines and Mechanisms (TMM) develops general kinematic and
dynamic methods of design applied to mechanisms of various branches of
engineering. The special disciplines studying the theory and methods of
mechanisms and machines' design, used in separate branches of
engineering, widely use general methods developed in TMM, therefore
TMM is a general-engineering discipline.

Base for TMM is physics, mathematics and theoretical mechanics.
The TMM jointly with sciences "Strength of Materials and Theory of
Elasticity”, "Machine Elements" and "Production Engineering" is
theoretical basis for current engineering industry.
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The Theory of Machines and Mechanisms considers the scientific
basis of machine design and their investigation methods. It is a science
studying machines both as a complex unit and as separate links having the
purpose of their analysis and providing people with knowledge for creation
of new ones.

The purpose of creating of machines is to increase the productivity
and to make worker's manual labour easier or to extend his or hers
physical and intellectual opportunities. The term "machine” covers a great
number and variety of objects used by a man for labour and physiological
functions.

The following definition is common: the machine is a device
intended for transformation of energy, materials and information.

The machines are means of production that use the forces nature of to
facilitate work.

From the point of view of functions, carried out by machines, it is
possible to classify all machines into the following groups:

a) Power machines;

b) Material-working machines;

c) Information (supervisory control) machines;

d) Cybernetic.

The power machine is a machine intended for conversion of energy
from one form to another (transforming any kind of energy into
mechanical one — the machine-engine, and vice versa — machine-
generator).

The material-working machine is a machine for conversion of
materials. The working machines are subdivided into transport and
technological ones.

The transport machine is a working machine, in which conversion of
materials consists only in changes of their position in space.

The technological machine is a working machine, in which the
conversion of a material consists in changes of the form, location or
properties of a material or machined object.

The information machine is a machine for conversion of information.
These machines are subdivided into supervisory control machines and
computing ones.

The cybernetic machine is a machine replacing or simulating various
mechanical, physiological or biological processes, inherent to a man and
animate nature.
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If the processes of energy or materials conversion are carried out
without direct participation of man, the machines performing such
operations are named automatic-machine devices.

The set of the automatic-machine devices connected with each other
and intended for performance of certain technological processes, is called
an automatic transfer line.

The set of the machine-engine, transmission, working machine and
supervisory control machine is called a machine unit.

Ex.7. Say if the statement is true or false

1. The purpose of machine creation is to increase the productivity.

2. It is not possible to classify all machines into several groups.

3. The machines are means of production which use the forces of nature to
facilitate work.

4. It seems to be convenient to divide all problems of mechanisms' analysis
into six parts.

5. Mechanisms are used seldom in all branches of modern technology.

6. The machine is a device intended for transmission of energy, materials
and money.

7. The working machines are multiplied into transport and technological
ones.

8. The mechanisms which are included in the structure of a machine can
incorporate firm, liquid, gaseous bodies.

9. All problems of the theory of mechanisms can be divided into three
groups.

Ex. 8. Read the text and translate it. While reading, make up a plan
write out key sentences and retell the text.

Basic concepts and definitions

All problems of the theory of mechanisms can be divided into two
groups. The first group of problems is connected with the research of
structural, kinematic and dynamic properties of mechanisms, i.e. with their
analysis. The second group of problems deals with the design of
mechanisms with the predetermined structural, kinematic and dynamic
properties for realization of required movements, i.e. with the synthesis of
mechanisms.
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The mechanism's movement depends on their structure and applied
forces. Therefore, in the study of the theory of mechanisms, it seems to be
convenient to divide all problems of mechanisms' analysis into two parts:

1. Structural and kinematic analysis.

2. Dynamic analysis of mechanisms.

The purpose of structural and kinematic analysis of mechanisms is to
study the mechanism's structural theory and research the motion of
mechanisms from the geometrical point of view, without the consideration
of the forces causing this motion.

The purpose of dynamic analysis is to study the methods of force
definition, acting on the elements, forming a mechanism during their
motion, and to study the interrelation between the motion of the elements,
their masses and acting forces.

Writing

Ex. 9. Summarize what is said on Different types of mechanisms in our
life.

Speaking

Ex. 10. Match the two parts of the sentences about possible technical
issues during the installation of cable saddles on a new suspension
bridge.

1. These bolts are slightly too thick, so
2. Some of the saddles don't fit tightly enough- there's a slight gap
between the saddle and the cable, so
3. The holes in the top of this saddle don't line up exactly with the holes in
the bottom part, so
4. The wire that's wrapped around the outside of the main cable isn't
sealed against the edge of some of the saddles, so
5. The saddles are all different — they're manufactured to correspond with
the angle of the main cable at the point where they're fixed, so
a) they won't fit together properly.
b) the joints aren't properly protected against rainwater.
c) they're not designed for adjustment.
d) they won't slot through the holes in the saddles.
e) even when they're fully tightened there's too much play.
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Ex. 11. Working in pairs make up dialogues using the following words
and combinations.

practical problems, scientific knowledge, engineers, solve, apply,
different types of engineering jobs.

Ex. 12. Think of a device or structure you're familiar with. Describe
how it fits together, and how different components are fixed and/or
supported.

Ex. 13. Fill in the gaps.

1. The machine is a ... intended for transformation of energy, ... and
information.

2.  The power machine is a machine ... for conversion of energy from
one form to ... (transforming any kind of energy into mechanical — the
machine-engine, and vice versa — machine -generator).

3. The material-working machine is a machine for conversion of ... .

4.  The working machines are ... transport and ... ones.

5. The transport machine is a ... machine, in which conversion of
materials consists only in ... of its position in space.

6. The technological machine is a working machine, in which the
conversion of a material consists in changes of the ..., location or ... of a
material or machined object.

7. The information machine is a machine for conversion of ... . These
machines are subdivided into ... and computing ones.

8. The cybernetic machine is the machine replacing or ... various
mechanical, physiological or ... processes, inherent to the man and ...
nature.

9. If the processes of energy or materials conversion are carried out
without ... participation of ..., the machines performing such operations are
named ... — machine devices.

10. The set of the automatic-machine devices connected with each other
and intended for ... of certain technological process, is called an ... transfer
line.

11. The set of the machine-engine, transmission, ... machine and
supervisory control machine is called a machine.
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Ex. 14. Role play.

1. Imagine that you are at the exam in TMM. One of you is a student, the
other one is a teacher. The teacher asks you about the main concepts of
TMM.

2. You are a group of students visiting the plant. The mechanical engineer
shows you different types of machines. You are interested in them and ask
him detailed questions about each machine.

UNIT 5
Machines and their parts

Warming up

Ex. 1. Think of the words associated with the picture. Say why
you associate them with the topic discussed. How can machine parts
be related to other fields of science? Answer the following questions:

What are the main requirements to a part?

What are the principal criteria of a part's efficiency?
Why do machines fail to work?

What is the task of mechanical engineering?

What is the most important stage in design?

bk whE
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Ex. 2. Match the terms and their definitions.

1. Rigidity

2. Unification

a) is the property to resist failures connected with
temperature difference (heating and cooling)
b) is changing mechanical and physical properties

under the influence of loads and stresses

3. Wear
/deterioration
resistance

4. Thermal
resistance

5. Vibration
resistance

6. Strength

different loads

friction

7. Fatigue

Ex. 3. Words to be remembered.

assemble — cobupatp

assembly — c6opka

axle — ocp

bearing — moammMITHKK; omopa

ball — mapukonoammmHIK
frictionless ITOIIIUITHUK
KauCHMSI

roller — poTUKOIOAMIUITHUK

belt — pemenp; meHTa

body — xopmyc

Case — KopIyc, KOXKyX

clutch — mydra; coequnenue
safety IpeaoXpaHuTeIbHAS
Mydra

coupling — coenqunenue; mydra
flexible — ru6xoe coenuuenne
rigid — >kecTKo€ CoeIMHEHHE

drive — mpuBo; epepaya

c) is the property to resist failures under the effect of

d) is the process of a gradual change in size
(dimensions), shape, and mass as a result of wear or

e) is the reduction of all kinds of products to a rational
minimum in terms of their types, forms, properties, etc.
f) is the property to resist the development of
deformations because of acting loads

g) is the ability to withstand the negative effect of
excessive vibrations

friction — Tpenue

gear — MexXaHHU3M; IICCTCPHS
SCrew — BUHTOBas Iepeiadya
gear — 3yOuaras nepenaya
housing kopryc; KoxXyx
articulated
COCTMHEHNE
joint — coennHEeHUE

bolt(ed) — 6oaTOBOE COCMHEHNME
screw(ed) — BUHTOBOE COCTMHEHHE
threaded — pe3pO0BOE coeHEHHE
welded — cBapHOE coeuHEHHUE
machine MallliHa,  CTaHOK;
oOpabarpiBaTh (HA CTAHKE)

part — nerasnb; 3JIEMEHT

basic — kopiycHas neraib

pulley — mkuB

shaft — Ban
33

IapHUPHOE



belt (-and-pulley) — pemennas shafting — BaionpoBo
nepenayda

chain — nernHas nepenayva structure — KOHCTPYKIIHS

unit — y3eir, 6110k support — ontopa; noaAep;KuBaTh

Ex. 4. Look at the cross-section of an engine, and label it using words

and expressions from the text below.
4

camshaft —

—

E‘L '/ - e valve spring
e ) = "
__— ¥\ 8 /X,
cam - s \ rg_r - S
P &
_— = S
mixture in— ‘ 9z y 5
—~——
s e
- — ‘ S ’
1 - /
" D = = ———— cooling water
® ;!
i | | T
3 . ‘ |
Y/
connecting rod —

crankshaft — | Q
-\

Reading

Ex. 5. a) Read text and study the table below.

Internal combustion engines

Petrol and diesel engines are internal combustion engines. This
means they are driven by the combustion (burning) of fuel in enclosed,
sealed spaces called combustion chambers. In petrol and diesel engines,
the combustion chambers are cylinders surrounded by a cylinder block and
closed at the top by a cylinder head. Each cylinder contains a piston. The
number of piston cylinders in an engine varies — engines in small
motorcycles have only one, while sports car engines may have twelve.
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Fuel is supplied to each cylinder from a tank. In most engines, the
flow of fuel is generated by a pump, which forces it- at high pressure —
through fuel injectors. These vaporize the fuel, allowing it to mix with air.
Using this mixture (of fuel and air), most engines function as four-stroke
engines. This means they work on a cycle of four stages — or four strokes.
A stroke is an upward or downward movement of a piston.

1 Induction or intake 2 Compression 3 Power or ignition 4 Exhaust
The intake valve The intake valve The spark plug The exhaust valve
opens. The mixture -» Closes. The piston _,, produces a spark, ., opens, and the piston
enters the cylinder moves upwards, which ignites moves upwards, forcing
through a port compressing the (lights} the mixture. the exhaust gases -
(opening) in the mixture. On ignition, the those produced during
cylinder head while mixture explodes, combustion - out of the
the piston moves generating a cylinder via the exhaust
downwards. sudden pressure port. The exhaust valve
which forces the then closes and the
piston down. cycle begins again.

b) Which of the above machine parts are used: a) to join, b) to
support, c) to protect, d) to drive some other elements?

c) Say, without looking at the table, what machine parts and
units you know and what functions they perform in a machine.

Ex. 6. Read the text paying attention to the terms.

Types and functions of engines and motors

The term engine usually refers to petrol engines, diesel engines and
jet engines (or jets). In engineering, motor usually means electric motor —
but in general language, 'motor' can also refer to petrol and diesel engines.
Engines and motors power (or drive) machines by generating rotary
motion- for example, to drive wheels. In jet engines, compressors and
turbines rotate to generate thrust — pushing force, produced by forcing air
from the back of the engine at high velocity.

As an engine produces a couple — rotary force — the moving parts of
the machine it is driving will produce resistance, due to friction and other
forces. As a result, torque (twisting force) is exerted on the output shaft of
the engine. Torque, calculated as a turning moment in newton metres — is
therefore a measure of how much rotational force an engine can exert.

The rate at which an engine can work to exert torque is the power of
the engine, measured in watts. Although engineers normally calculate
engine power in watts, the power of vehicle engines is often given in brake
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horsepower (bhp). This is the power of an engine's output shaft measured
in horsepower (hp) — a historic measurement of power.

Ex. 7. Complete the text about diesel engines using words from EXx. 5
and EX. 6.

Diesel engines differ from (1) ... engines in one key respect: they are
not fitted with a (2) ..., in each cylinder, to ignite the fuel. This is because
when a (3) ... of diesel and air is compressed inside a hot (4) ..., it will
explode spontaneously, without the need for a spark to provide (5) .... A
diesel engine must therefore work in a way which prevents the diesel from
exploding before the piston is at the top of the cylinder. To achieve this,
the engine takes in only air during the (6) ... stage of the cycle. Therefore,
during the (7) ... stage, only air- and not an air-fuel mixture — is
pressurized. It is only at that last instant, when full compression has
occurred, that the (8) ... above each cylinder forces vaporized diesel into
the combustion chamber, where it ignites.

Diesel engines operate at lower speeds than petrol engines, making
them less suitable for high-speed applications. However, they are more
able to (9) ... heavy vehicles, as they can produce greater amounts of (10)
... than petrol engines.

Ex. 8. Read the text and choose the appropriate headings for "A", "B"
and "C" passages. There is one extra letter that you don’t need to use:

1) A worn gear

2) A chain drive

3) The limiting factors of its application

4) Types of rivets

A

A rivet is a permanent joint. Depending on the structure there are
different kinds of rivet joints: single-rivet (ogHopsimubie), multiple-rivet
and others. Rivets are widely used when the materials to be connected
cannot be welded and when it is necessary to slow down the failure
process. For example, an airplane's wing has thousands of rivets, thus the
failure of one or several rivets will not result in its failure. The defect can
be detected in time and the rivet can be changed.
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B

A chain drive is based on the engagement of sprockets (3Be3mouxa).
The principle of engagement (not friction) leads to an increased strength of
a steel chain as well as to the absence of frictional sliding (mpoOykcoBka).

Among the disadvantages of a chain drive there is the wear of hinges
in the chain, noise, additional dynamic loads, and the necessity of
greasing. Chain drives are widely used in mining and transport equipment
as well as in agricultural, and chemical machine-building.

C

A worm gear provides high reduction ratio and is characterized by
smooth and noiseless operation, as well as self-braking
(camoropmoskenue) in case of low efficiency.

On the other hand, a worn gear has rather low efficiency and rather
high wear as well as the necessity of costly antifriction materials (bronze).
A lower reduction ratio and a higher cost in comparison with toothed gears
are the limiting factors of its application.

Ex. 9. Give the summary of this text in English.

He cymectByer  aOCOJNIIOTHOM, TIOMHOM W 3aBEpUIEHHOMN
KJIacCU()UKAIIMKU BCEX CYIIECTBYIOIIUX JIETANICH MAIlIWH, T.K. KOHCTPYKIIUH
UX MHOTOOOpa3Hbl U, K TOMY K€, ITOCTOSIHHO pa3padaThIBalOTCA HOBBIE.
Jlns opueHTHpoBaHUS B OECKOHEUHOM MHOTO00pa3uM AETalu MallluH
KJIaCCU(UITUPYIOT HAa TUIIOBBIE TPYIINHI 110 XapaKTePy UX UCTIOJIb30BaAHUSA:

— mepeiadyd MpeJHa3HAYeHbl IS Tepelaud M MpeoOpa3oBaHUs
IBI)KEHUS, OHEprud B MamuHax. WX pazgenstor Ha mnepegadyu
3allelJIeHUeM,  MEpeNarole  JDHEPrui0  MOCPEACTBOM  B3aWMHOTO
3aleryieHus] 3yObeB (3yOdaThle, UEpBSYHBIE W LIEMHBIE), U TNEpeaayu
TpPEHUEM, TEePeaaloInNe SFHEPTUIO TTOCPEACTBOM CHJI TPEHHUS, BBI3BIBAEMBIX
HayaJbHBIM HATSHKEHHEM peMHs (pEeMEHHbBIC Mepeaadd) WIM MprkaTHeM
OJIHOTO KaTKa K ApyromMy ((ppUKIUOHHBIC IEpPEaaun ).

— BaJIbl M OCH. Bamibl ciykat aisl mepeiaud Bpaliaroliero MOMEHTa
BJIOJIb CBOCM OCH W ISl TOJJICP)KaHUSI BPAIIAIOIIUXCS JeTael mepeaad
(3yOuaThie KoJéca, MIKKUBBI 3BE3I0YKH), YCTAHABIMBAEMbIX Ha BajaX, OCU
CIy)XaT JJid TOJJepKaHUs Bpallaloluxcs, AeTajield O0e3 mepeaadu
MOJIC3HBIX BPAIIAOIIUX MOMEHTOB,;

— OTOPBI CITYKAaT JJIsl yCTAHOBKHU BaJIOB U OCEH;

— noamunHuky. OHM TpegHa3HA4YeHbl IS 3aKpeIUICHUS BajioB U
Ooceil B MPOCTPAHCTBE. OCTABJISIIOT BajlaM M OCSAM TOJBKO OJIHY CTEIEHb
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CBOOOIbI — BpalllEHUE BOKPYT COOCTBEHHOM OCH, OAIIUITHUKY JETATCS Ha
IBE TpYyIIbl B 3aBUCUMOCTH OT BHJIa TPEHUS B HHUX: a) KayCHUS;
0) CKOJIb)XKCHUS,

— My(QTHl TpeAHA3HAYCHBl ISl MEepelayd KPYTSAIIEr0O MOMEHTa C
ONHOTO Bajla Ha Jpyrod. My@Tel OBIBalOT TMOCTOSHHBIMHU, HE
JOMYCKAIOIIME pa3beAUHECHUS BaJOB MpU pabOTe MallWH, U CIICIHbIC,
JOMYCKAIOIIUE CLEIJIEHUE U PACLIENJIEHUE BAJIOB;

— COCIMHUTENbHBIE IETAIH (COEAUHEHUS) COSIUHSIOT AETATN MEXIY
co0oil. OHu OBIBAIOT JBYX BUJIOB:

a) pa3beMHBIE — HUX MOXHO pazo0Oparb 0€3 pa3pylleHHs, K HUM
OTHOCATCS  pe3b0OBble,  IITUQPTOBBIC,  IIMOHOYHBIC,  IUIUIICBEHIE,
KJIEMMOBBIC;

0) Hepa3beMHBIE — pa3bECAUMHCHHUE JeTaJeli HEBO3MOXKHO 0€3 HuX
pa3pylLICHHUs] WM CBSI3aHO C OMNACHOCTBIO WX TMOBPEXKACHUS K HUM
OTHOCSITCSI CBAPOYHOE, KJIEEBOE, 3aKJICMIOYHOE, IPECCOBOE COCTUHECHUS.

— YIpyTHE 3JeMEHThI. VIX TpUMEHSIOT: a) JJIsl 3alUThl OT BUOpAIuit
Y yAapoB; 0) JUisi COBEPILICHUS B TEUEHUE JJIMTEIBHOTO BPEMEHU MOJIE3HON
paboThl MyTEM MPEABAPUTEIIBHOTO AKKYMYJHMPOBAHUS WM HAKOILUICHUS
sHepruu (MpyKUHBI B 4Yacax); B) JUIsl CO3/IaHUSI HATATa, OCYIIECTBICHHS
00paTHOro X0/1a B KyJAYKOBBIX U IPYTUX MEXAHU3MAX U T.[.;

— KOPITYCHBIE JIeTalld OPTaHU3YIOT BHYTpPU ce0s MPOCTPAHCTBO IS
pa3MeNIeHHs BCEX OCTANbHBIX JIeTalleil, 00ECIIeUnBAIOT UX 3AIUTY;

— neranu crenrduueckre. K HUM MOKHO OTHECTH MEXaHU3MBbI YIIpaB-
JICHUSI, yCTPOMCTBA ISl 3aIUTHI OT 3arPsI3HEHUM, 711 CMa3bIBaHUS U T.JI.

Writing

Ex. 10. Summarize what iIs said on Machine parts and their
classification

Speaking

Ex. 11. Think about the engine in a vehicle you're familiar with.
Describe specific aspects of it — the type of fuel it uses, the number of
cylinders it has, and how much power and torque it produces.

Ex. 12. Give any examples of machines or household appliances
subject to excessive wear, vibrations, or changes in temperature and
pressure?
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Ex. 13. Role play. You are going to plan your career as a future design
engineer, you have a meeting with a well-known expert in machine
parts. Make up 3-5 questions you would like him or her to answer.
What is necessary to do at first, second and so on? Discuss the steps

with your classmates.

UNIT 6
Engineering materials

Warming up

Ex. 1. a) What comes to your mind when you see such a picture?

Steeols
Cast rons

Al-alloys

Metals

Cu-aloys
Zn-atloys
Ti-alloys

E. PP, PET

Alurmrenos PC. PS, PEEK
Sicon carbidos PA (nylons)
Ceramics Composiles Polymers
Sandwichos
Polyoslers

Sdcon nitrides °
Zirconias Hyb rldS
Segmented siructues
Lathices

Phanolcs

F_ POXen

Weaves

Isoprono

Soda glass Neoprens
BorosBcate glass Buty! rubbaor
Glasses Elastomers

Naturad rubber
Sihcones

EVA

Sdica glass
CGlass-ceramics

b) Can you think of any engineering material? Which one? Have you
ever seen it?

Ex. 2. These are some examples of engineering materials. Answer the
guestions. Support your ideas with examples.

a) What materials, in your opinion, are

1. rigid 4. light-weight 7. dense
2. flexible 5. heavy 8. thermal resistant
3. strong 6. brittle 9. environmentally stable
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b) What materials are or can be used for making

1. belts 4. chains 7. worm gears
2. SCrews 5. welded joints 8. clutches
3. bodies 6. ball bearings 9. housings

Ex. 3. Complete the following sentences with a form of the word in

brackets.

1. In the ... industry,

... develop processes for producing plastics,

fibres, medicines, etc. from simple chemicals. (chemistry)

2. Producing steel using the Bessemer process is one of the best-

known... processes. (industry)

3. Most ... devices need oil as a lubricant. (mechanics)

4.  Following the earthquake every building had to be inspected to see

whether it had suffered any .... damage. (structure)
5.  Certain chemicals are added to glue to ... it. (hard)

6.  Excavators and power shovels are two types of ... equipment used by

... When they are removing rocks from the ground. (mine)

Ex. 4. Words to be remembered.

alloy — criaB

bond cBs3b; CBIA3BIBATH

Brittle — nomkuii, XpynKui;
JIOMAaThCS

engineering material —
KOHCTPYKIIMOHHBIN MaTepHal
blast furnace — nomennas neun
cast — IMTbe; OTIINBKA; JIUTh
precipitate — ocagox; BbIIIaIaTh B
0CaJIoK

grade — mapka, copt

frame — pama, xapkac, ocToB
process — oopadaTbiBaTh

wheel — xoieco

flaky — xmonbeBuIHBIN

ductile — mmacTruHBI; KOBKUHA
crack — Tpemmna

constituent KOMIIOHEHT, cOCTaBHAas
4acTh

alloying element — nerupyromuii
DIIEMCHT

insulator — uzosTOp

lining — oOmmBKa, 00IUITOBKA
materials science —
MaTepHAJIOBEICHUE

matriX — OCHOBHOM MaTepHall
reinforce — ykperuisith, yCHIMBATH
iron casting — uyryHHast OTJIMBKa
stain — msaTHO

stainless — nep:xaBeroras cTajib
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Ex. 5. Match English and Russian terms.

1. strength a. IPOBOJTHUK; (3JICKTPO )IIPOBOI

2. matrix b. mIaCTUYHEIN CILIaB

3. flexible C. aTOMHasl CBSI3b

4. heat conductor d. TBEpIOCTH, IPOUHOCTH

5. brittle alloy €. MPOYHOCTh; CHJIA

6. hardness f. 0OBIYHO, KaK MPaBUIIO

7. electrical conductor g. OCHOBHOI MaTepuall

8. ductile alloy h. mIoXoM MPOBOIHUK

9. generally 1. ruOKui

10. poor conductor j. IPOBOJAHMK TEILIA

11. atomic bond k. Xpymkwuii criaB
Reading

Ex. 6. a) Read and translate the text using the dictionary. Try to guess
possible title to it.

It has been estimated that there are between 40,000 and 80,000
materials which are used or can be used in today's technology. The choice
of a proper material is of critical importance in the development of failure
of structural and mechanical equipment. Failures causing loss of life have
occurred for over 100 years. Throughout the 1800s bridges fell, and in the
late 1800s railroad accidents in the United Kingdom were continually
reported as "The most serious railroad accident of the week"! In the USA
there also were the hair-raising stories of the ships built during World War
I1. Of 4,694 ships considered in the final investigation, 24 had a complete
crack in the deck, and 12 ships were either lost or broken in two. In this
case, improved, stronger structural steel was needed because welded
construction was used in shipbuilding instead of riveted one.

There are the two sciences dealing with structural materials:
'materials science' and 'materials engineering'.

Materials science is primarily concerned with the study of the basic
knowledge  of  materials:  the  relationships  between  the
composition/structure, properties and processing of materials.

Materials engineering is mainly concerned with the use of this
fundamental knowledge to the design and production of materials with
properties that will meet certain requirements.
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As the two sciences study engineering materials they are often called
as one subject — "materials science and engineering", which combines both
a basic knowledge and application, and forms a bridge between the basic
sciences (physics, chemistry and mathematics) and the various engineering
disciplines, including electrical, mechanical, chemical, civil and aerospace
engineering.

b) Answer the questions.
1. Do you know any structural materials? If yes, name them.
2. What is the difference between 'Materials science' and ‘Materials
engineering? What do the two subjects have in common?
3. Why should you know the fundamentals of these subjects?
4. Do you know any recent structural failures in our country or abroad?
What was or could be the reason for that failure?

Ex. 7. Read text. Get ready to discuss its information.
Classification of engineering materials

1. Metals and alloys are inorganic materials composed of one or
more metallic elements. They may also contain a small number of non-
metallic elements. Metals are good thermal and electrical conductors.
Many metals are strong and ductile at room temperature and maintain
good strength at high and low temperatures.

2. Ceramics are inorganic materials consisting of both metallic and
non-metallic elements bonded together chemically. Generally, ceramics
they have high melting points and high chemical stabilities. They also have
high hardness and high temperature strengths, but tend to brittle. Ceramics
are usually poor electrical conductors.

3. Polymers are organic materials. They typically have low densities
and are mechanically flexible. Their mechanical properties may vary
considerably. Most polymers are poor electrical conductors due to the
nature of atomic bonding.

4. Composites are mixtures of two or more types of materials.
Usually, they consist of a matrix and a reinforcing material. They are
designed to ensure a combination of the best properties of each of the
component material.
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EX. 8. a) Translate the following text in writing without a dictionary.
Try to do it within 10 minutes.

Classification of Engineering Materials

There is also an increasing trend to classify engineering materials
into two further categories: structural materials and functional materials.

Structural materials, as the name indicates, are materials used to build
structures, bodies and components. For instance, in a car the body, frame,
wheels, seats, inside lining, engine and various mechanical transmission parts
are all constructed from structural materials. The most important
consideration for this type of application is the mechanical properties.

Functional materials, on the other hand, are used for special
purposes in equipment such as conductors and insulators or in devices
used to generate light, to convert optical, mechanical or thermal signals
into electrical voltages, or to provide a strong magnetic field. The
electronic devices in the control systems of a car, for instance, are built
with semiconductors, an important type of functional material.

b) Make a plan and retell the text according to it.

Ex. 9. Agree or disagree with the statements, prove your point of view.

1. Metals and alloys are organic materials composed of one or
more metallic elements.

2. Many metals are not strong and ductile at room temperature and
maintain good strength at high and low temperatures.

3. Ceramics are usually poor electrical conductors.

4. There is also an increasing trend to classify engineering
materials into three further categories.

Writing

Ex. 10. Summarize what is said on Engineering materials

Speaking

Ex. 11. In pairs, discuss the information of the following table.

Here are the examples of choosing the materials depending on
working conditions.
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Working Structural Material Machine

conditions parts/units
High (steady or | structurally improved, hardened | gears shafts, etc.
live) load steel, high-strength cast iron
Elastic hardened steel, rubber, special | springs, etc.
deformation plastics

Contact (rolling | hardened or structurally improved | ball and roller
and sliding) | steel, cast iron, nonmetallic|bearings, stressed
stresses materials toothed gears, etc.
Mating parts; the surface of mating parts: in | bearings, clutches,
sliding contact | friction units — a friction material, | slideways, brakes,
In bearing units — an antifriction | friction drives, etc.
material

Ex. 12. Say true or false.

1. The properties of engineering materials can not be classified into two
main groups: physical and chemical.
2. Depending on the application, the physical properties can be further
grouped into five categories, corresponding either to structural or
functional materials.
3. Mechanical properties include Young's modulus, tensile and shear
strengths, hardness, toughness, ductility, deformation and fracture
behaviors, fatigue and creep strengths, wear resistance, etc.
4. Physical properties does not include electrical and electronic
properties, magnetic properties, optical and thermal properties, etc.
5. The physical properties of engineering materials generally include
corrosion, oxidation, catalysis properties and chemical stabilities.
6. There are four essential elements in materials science and engineering:
a) processing or synthesis;
b) structure or composition;
C) properties;
d) performance or application.

There is a growing opinion among scientists and engineers that in

order to develop new materials and provide materials efficiency, all four
elements should be considered.
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Ex. 14. Role-play. Imagine that you are a reporter of a local
newspaper and your group-mate is an engineer and you should
interview him concerning the properties of engineering materials.

Think over possible questions and dramatize the dialogue.

Warming up

UNIT 7

Innovation and invention

Ex. 1. Which is the most important invention of the last 100 years?
Which one do you wish had not been invented? Why?

Ex. 2. Study the chart and complete the table after it.

Verb Noun: concept Noun: thing Noun:
(uncountable) (countable) Person
design: to make plans or | design a design a designer
drawings for how something
IS to be made
develop: to make a new idea | development a development | a developer

successful, for example by
making or improving a product

innovate: to think of new | innovation an innovation an innovator
ideas, methods, products, etc.
invent: to design and make | invention an invention an inventor

something for the first time

technology: the practical or

a technology

a technologist

— industrial use of scientific
discoveries
Verb Noun Person
(1) ..ooen.. invention inventor
produce 2) .o, producer
observe €) observer
design design 4)...........
develop (5).cennn.. developer
discover (6)..c........ discoverer
research ) P ()
program program 9)...........
(10) ........... engine engineer
build (1) ........... builder
conserve (12) ..o (13) ...........
create 14y ........... (15) ...........




Ex. 3. Complete the following sentences with the appropriate word
from the chart above.

1 The same civil .......... who built the roads is now building the new bridge.

2 Theycalledina.......... to knock down the wall between the two rooms.

3 Scientists have been carrying out .......... to find a cure for the disease.

4 The company which .......... the drug has had to pay a lot of money to the victims.
5 Lewis and Clark were the firstto .......... the new territory.

6 Penicillin was one of the most important .......... of the twentieth century.

7 Walt Disney, the .......... of Mickey Mouse, died a very rich man.

8 You’ll need to go to university if you want to become a computer .......... .

9 A property .......... buys land and builds offices or homes on it.

10 The theory is based on detailed .......... of many patients/

Ex. 4. Words to be remembered.

Innovation — uHHOBAIHUS invention — nu3obperenue
develop — pa3BuBath development — pa3Butne
research — ucciemnoBarhb CONSEerve — coxpaHsTh
dimension — u3mepenue reduce — cHWXaTh, yMECHBIIATH
substance — BerecTBO property — cBOMCTBO
application — npumeHeHHUE wealth — 6orarcTBo, Oiaromoayyne
asbestos — acbecr pollution — 3arps3HeHNE
ultrafine — ouens ManeHbpKUIA damage — ymiep6, Bpen
particle — gactuma handle — caenats pykamun
admit — momyckath drain sewage system — BoJocTok
capture — JTOBHTH titanium dioxide — nrokcug TUTaHa
coating — cJoif, MOKPHITHE consumer — noTpeouTeb
comparison — cpaBHEHHUE adsorb — rornomare, BIUTHIBATH
temperature support system — health regulations — mpaBuia oxpanbl
cucTeMa HOJICP)KaHUS TPy
TEMIICPATYyPhI

Reading

Ex. 5. Skim the text and express your own point of view about
nanotechnologies. Think about negative features of nanomaterials and
nanotechnologies.
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Nanomaterials and nanotechnologies

The term 'nanomaterials' means: 1. the study of how materials behave
when their dimensions (particle size, for example) are reduced to the
nanoscale (1-100 nm); 2. the materials themselves that are used in
nanotechnology.

Nanotechnology is engineering at the atomic scale. One nanometre
(nm) is a billionth of a metre, or about 1/80,000 the width of a human hair.
Nanotechnology works on a scale from 1 up to 100 nm. A particle of sand
Is a million nanometres across.

Physical properties of chemicals change at this scale, which gives
new possibilities for products and applications. Gold, for example, is
usually inert, but it is highly reactive at the nano-scale. Similarly, titanium
dioxide, which is one of the most commonly used substances in
nanotechnology.

The unique properties of nanomaterials and nanoproducts have
attracted the attention of materials developers. You may already have or
work with such products. The website of global technology watchdog
includes an unofficial document generated by the US Environmental
Protection Agency (EPA) that lists over 100 commercial products based on
nanotechnologies. These are already or soon will be on the market.

Ex. 6. Skim the text. Propose your own advice how to use technology
today.
Nanotechnology today

As we see nanotechnology could spread over almost any industry —
medicine, plastics, energy, electronics, aerospace. However, experts say
that nanotechnology is simply a technology, bringing changes and
advances in many applications. They say that there will be no
"nanotechnology industry”, but only other industries employing the
technology.

We are told about tiny nanosensors detecting cancers at an early
stage, exotic new lightweight materials that will be 10 times stronger than
steel, electronic 'nano-chips' that can store and process much more
information than today's microchips, 'nano-fibres' for better and always-
clean clothes, and 'nano-materials' for high-performance coatings, for
instance in aircraft and space ships. Mass media reports of desktop
nanomachine factories.
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In 2004 the European Commission put the industry's value today at
Euro 2.5 billion worldwide. By 2011, it could be the US$1 trillion mark.
The policy calls for Europe to become world leader in the field of
nanotechnology and for more investment in nanotechnology "to realise
wealth generating products and services."

Ex. 7. Give the summary of this text in English.
The new asbestos?

It was 100 years before asbestos companies and their insurers
claimed that they were almost "ruined" by paying compensations for
deadly diseases to asbestos victims.

For nanotechnology, the problem may start much earlier. One of the
insurance companies has already said that uncertainty about risks from
nanotoxicity and nanopollution meant there was insufficient information to
offer insurance on the industry.

Two factors can make nanoparticles a very serious occupational risk.
Firstly their size alone can be dangerous; secondly their massive surface
area may adsorb other toxins that can then be transported into the human
body.

Even before nanotechnology became an industry, there was
environmental pollution on a nano scale. Pollution from power and cement
plants and diesel engines all contain "ultrafines" (ultrasmall particles).
These particles are associated with thousands of pollution-related deaths
each year — perhaps 60,000 per year in the US alone. A California study
shows that these ultrafines are 10 to 50 times more damaging to humans
than larger particles. The danger is most probably of a chronic nature, and
it will take some time before it manifests itself. That is where the real risk
IS, and the comparison with asbestos should be seen in this light.

Trades Union Congress of Great Britain concludes: "It is important to
ensure that we do not have a return of the asbestos tragedy where hundreds
of thousands of people were exposed to a killer dust that even today Kkills
over 3,000 people a year."

Writing

Ex. 8. Summarize what is said on One of the scientists said about
nanotech ""This is a modern day qgold rush — forget precaution, get to
production"".
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Speaking

Ex. 9. Work with a partner and check how much he/she knows about
engineering.

1. What source does solar power generate electricity from?

2. Did the Apple iPhone first become available in 2005, 2006 or 2007?

3. In computing terms what does CPU stand for?

4. Is it true that Nintendo was founded after the year 1900?

5. What American astronomer is the Hubble Space Telescope named
after?

6. Is the wavelength of infrared light too long or short to be seen by
humans?

7. Firefox, Opera, Chrome, Safari and Explorer are types of what?

8. Is it true that gold is not a good conductor of electricity?

9. What car company made the technologically advanced humanoid robot
ASIMOQO?

10. Is it true that atomic bombs work by atomic fission?

11. In computing terms what does ROM stand for?

12. Did the original Sony Playstation use CDs or cartridges to play
games?

13. What is the Earth’s primary source of energy?

14. IBM is a well known computer and information technology company,
what does IBM stand for?

15. Who helped Bill Gates to found Microsoft?

16. What science fiction writer wrote the three laws of robotics?

17. Is it true or false that in computing, keyboards are used as input
devices?

18. What does the abbreviation WWW stand for?

19. Nano, Shuffle, Classic and Touch are variations of what?

20. Is it true or false that DNA is an abbreviation for ‘Deoxyribonucleic
acid’?

Quiz Answers 1. The Sun 2. 2007 3. Central Processing Unit 4. False - 1889 5. Edwin
Hubble 6. Long 7. Web browsers 8. False 9. Honda 10. True 11. Read Only Memory
12. CDs 13. The Sun 14. International Business Machines 15. Paul Allen 16. Isaac
Asimov 17. True 18. World Wide Web 19. The Apple iPod 20. True
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Ex. 10. In 2007 there was an international conference on nanoproducts
and nanotechnologies. Skim the text and say what aspect(s) of
nanotechnology the conference was devoted to.

Nanomaterials summit

Report(er)

Extract from the report

The Royal Society
and Royal Academy,
UK

There are uncertainties about the potential effects
of nanoparticles and nanotubes on human health
and the environment.

Prof. Ann Dowling,
UK

Nanoparticles can behave quite differently from
larger particles of the same material. We must
know both the positive and negative effects they
might have.

John Howard, Head
of the Government's
safety research body,

Research over the past few years has shown that
nanometre-diameter particles are more toxic than
larger particles.

The Insurance
company, Sweden

Nanoparticles must be handled with the same care
as certain bio-organisms or radioactive substances.

Dr Wiesner,
Rice University, US,
Texas,

Carbon nanotubes resemble asbestos fibres in
shape: they are long and needle-like.

Vyvyan Howard,
toxicopathologist,
UK

Nano-tubes produce more toxicity in rats than
quartz dust and they can get into the blood and
brain in humans, and gold nano-particles can move
from mother to her future child.

Prof. Jim Thomas,
Oxford

The US and other regulatory agencies are
"privately admitting they have made a mistake in
letting nanoproducts onto the market without safety
studies".

Environment and
Health News

Governments on both sides of the Atlantic agreed
that current safety and health regulations may not
be adequate for nanomaterials. But they are already
at least one decade late: nanotech products are
already on the market and laboratory workers and
consumers are already being exposed to
nanoparticles.

Environment and
Health News

There is a tradition to ignore early warnings. The
examples are tobacco, atomic power, radiation, and
the biggest industrial killer of all time, asbestos.
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Ex. 11. Role play.

Work in two groups. You are going to issue a scientific edition of
newspaper devoted to environmental engineering. The project for
discussion in this newspaper is "The first vertical forest park". Having
combined ecology, design and architecture, engineers decided to equip the
walls of the buildings live trees. One group is pros, the other cons the
project. It has several stages, discuss the the possibility of the following:

e to plant trees on every 6" floor of a new 35-storey building,

e each of these trees can grow up to 10 meters,

o trees will be planted in a special deep boxes to form roots in such
conditions,

e each tree improves the exterior of the building,

e each tree cleans oxygen and provides needed shade on hot days,

e engineers decided to establish a special reflective glass to accumulate
and store solar energy for trees,

e drain sewage system will capture and accumulate rainwater to water
the "air" gardens,

e the temperatures support system, installed in every garden, pumps
water only to six floors, three floors above and three floors below,

e a short pipeline system minimizes the loss of water heating and
cooling,

e in this building there will be offices, shops and 154 apartments.

UNIT 8
Ways of saving materials
Warming up

Ex. 1. Think of how can materials saving problems be related to our life?

REDUCE ] REUSE |
\ s |




Ex. 2. Complete the following letter using the words from the list.

breakthrough e prototype e developmental ¢ engineers
design e patent e innovative e experiment

Dear Frank

| had a preliminary meeting with Maria Altefors regarding her (a)

children's pushchair. It's a simple but (b) _

for a new

invention which will allow two

children of different ages to be transported in a single unit. She has already registered

afc) __
meeting with the (e)

and I'd like us to develop a (d)

. Could you arrange a

_ to discuss this? We will have to carry out

i) _ tests to assess safety features and (g) with

different weight loads.

This could be areal (h) ____
Regards

Ruth

Ex. 3. Words to be remembered.

eUSe — MOBTOPHO MCIOJIB30BATH

breakthrough — otkpsiTHE
pellet — rpanya, kpynuHka
billet — 6pycoxk, 3aroroBka
admissible stress —
JIOITyCKAaeMO€ HaIPsDKEHUE
torque — n3rudaroIMii MOMEHT
expenditures — pacxosI
antifriction layer —
aHTU(PPUKIIMOHHBIN CIOU
welded part — cBapHas aeTaib
blank — nmpeccoBanHas
3arOTOBKa

fatigue damage — ycranoctHoe
TIOBPEIK/ICHUE

unification — o0beguHCHME
liners — BTyska

rigidity — s>kecTKOCTbh, KPEIIOCTh

in pushchair design!

recycle — mepepabaThIBaTh

raw material — ceipne

steel bloom — cranpHas 3aroToBka
process — oopadarTbIBaTh
finish-ground — ot oBanHbIi
HAYKCTO

chips — xpomka, rpanyssaT
reliability — nagexxnocTh
maintenance — nmoaepIkanue,
COXpaHCHHE

rolled — xaTanbIi

handling equipment — morpy3o4Ho-
pasrpy3ouHoe 000pyT0BaHHE
plastic deformation — mnactuueckas
nedopmartus

INnCrease — MoOBBIIIATH, YBEINIUBATh
waste metal — orxoasl merasuia
vibration failure — BuOpanmonnoe
paspyIiieHue
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Ex. 4.Decide whether the sentences below are true or false, and correct
the false sentences.

Raw materials are often intended to be melted or mixed.
Powder particles are smaller than pellets.

Pellets do not require further processing.

A steel bloom is a type of ingot.

Steel billets can be cut into smaller sized pieces called blooms.

bk E

Reading

Ex. 5. Skim the text and expresses your own point of view about ways
of saving materials. Define if the statements after it are true or false.

Ways of saving materials

There are several principal ways to save engineering materials.

1. Making more accurate calculations and increasing failure
resistance. The mass of parts should be estimated on the basis of the
admissible stress.

2. Choice of optimal types of parts and their design features. For
example, welded parts require from 15 to 20% less metal than the
corresponding riveted ones.

3. Choice of optimal parameters of parts and units (design speeds,
design stress, etc.). It is well-known that the dimensions of machines and
units are determined by the torque and not the power transmitted. Hence if
the rotational speed of a unit is increased, its mass can be greatly reduced
for the same power.

4. Choice of optimal materials and their heat treatment, the
application of surface hardening and the use of bimetallic and nonmetallic
parts. Hardening, for example, enables the admissible stresses for toothed
gears and similar parts to be almost doubled. By making bimetallic liners
with a thin antifriction layer (instead of liners from antifriction metal), the
expenditures for antifriction materials can be reduced to a small fraction of
the previous amount.

5. Reducing the mass of blanks, designing parts of shapes that are
close to those of the simplest and cheapest blanks, using blanks in the form
of tubing, rolled, finish-ground materials, etc. Reducing the mass of blanks
IS no less important than that of finished parts. It is known that the
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utilization factor for metals in the engineering industries is extremely low
(in lot production, for instance, it ranges from 0.5 to 0.7, and in mass
production, from 0.75 to 0.8).

The selection of the rational blank for certain parts enables to reduce
the waste metal in the form of chips.

Great role in materials saving is played by standardization and
unification of products and technological processes. Standards make it
possible to ensure quality, safety, and reliability as well as the optimal
number of products and their dimensions. Unification of machine parts
results in their interchangeability, in efficient maintenance and repair of
machines.

EX. 6. Are these statements True or False? Correct the false ones.

1. The utilization factor for metals may be increased by the rational
choice of blanks.

2. The simpler the blank shape, the less material is needed for its
production. Admissible stress should not be taken into account when
designing a machine part.

3. Unification of machine parts is impossible without standardization.

4. The less the rotational speed of a unit, the less is its mass.

5. Interchangeable parts and units can give great saving of structural
materials.

6. The cost of a riveted part is the same as that of a welded one.

7. In mass production the cost of a part is higher than that in a lot
production.

8. Heat treatment is one of the technologies to increase failure strength of
materials.

9. The selection of the rational blank for certain parts enables to reduce
the waste metal.

10. The utilization factor for metals is not associated with wastes.

11.0ne of the reasons of using nonmetallic materials is to increase failure
resistance of machine parts.

Ex. 7. Skim text and explain the difference between the terms: a) scrap —

waste — refuse b) recycling — deposition. Support your ideas by
examples.
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The materials cycle

For the application of materials, their quality, safety and reliability as
constituents of products and engineered components and systems are of
special importance. In this context the materials cycle is very important.

The picture illustrates that all materials (accompanied by the
necessary flow of energy and information) move in cycles through the
techno-economic system: from raw materials to engineering materials and
technical products, and finally, after the termination of their task and
performance, to deposition or recycling.

Materials for machine parts are chosen so that they could meet (a)
the required reliability of the parts over their specified service life and
(b) economic factors and manufacturing conditions. It should be pointed
out that the cost of materials constitutes a considerable part of the cost
of the machine, for instance, 65 to 70 per cent in automobiles and 70 to
75 per cent in materials handling equipment. The main reasons for
equipment failure include fatigue damage, plastic deformation, low
rigidity, and vibration failure. From the materials cycle, which applies to
all branches of technology, it is obvious that materials and their properties
are of critical importance for the performance of technical products.

Ex. 8. Give the summary of this text in English.

CnocoObl XpaHEHUsI MaTE€pUAIOB U TOTOBBIX W3JEIUN JTOJAKHBI
COTJIACOBBIBATHCS C IOKAPHOM OXPaHOM M OpraHamMy CaHAIHIHAA30pA.
CnocoObl XpaHEeHHSI MaTEPHUAIOB Pa3HBIX BUJIOB U U3JCJIUI Pa3IMUHbI, KaK
MpaBWJIO, YCTAHABIMBAIOTCS TEXHUYECKHMH yCJIOBHUAMH Ha OTH
MaTepuasbl U U3CIusl.
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[Imomagm  KIQMOBRIX UM CKJIAACKHUX  [OOMEIIEHUN  JIOJKHEBI
COOTBETCTBOBAaTh  3allacy  MaTepUalioB M TOTOBBIX  H3JCIIHH,
o0OecIeunBaroIIeMy HOPMAJIbHBIN TEXHOJIOTUYECKUH IIPOIIECC
npousBoAcTBa. CrocoObl XpaHEHUST MAaTEpUaioB, TOTOBBIX HW3ACIUI
JTOJKHBI OBITH COTJIAaCOBaHBI C MOXKapHOM oxpaHoM. CKiaaabl JOJKHBI
HMETh  JIOCTaTOYHBIE  pa3Mephl, OOECIEUHMBAIOIINE  BO3MOXHOCTh
CBOOOJIHOTO JIOCTyIIa K MpeaMeTaM M MaTepuajaM, XpaHSIIUMCS B HUX.
DTO MOXET OBITh JOCTUTHYTO JBYMS MYyTSMH: a) COOTBETCTBYIOIICH
00paboTKO# MaTepHaIoB Mepe YIOTPeOICHNEM UX B €0 U 0) BEIOOPOM
pPallMOHAIILHBIX KOHCTPYKTHUBHBIX penieHuil. HemanoBaxHyr ponb Ipu
ATOM HWIPAOT M CIOCOOBI XpaHCHHS MaTepHajoB M KOHCTPYKTHBHBIX
JeTaJleld Ha CKJIalaX U CTPOUTEIIbHBIX MJIOIIAIKAX.

Writing

Ex. 9. Summarize what is said on Materials cycle, applies to all
branches of technology

Speaking

Ex. 10. Working in pairs make up dialogues using the following words
and combinations.

materials saving, unification of machine parts, to save engineering
materials, several principal ways, technical products, manufacturing
conditions, optimal parameters of parts and units.

Ex. 11. Comment on the following quotation: “There is the possibility
that the future of nanotechnology is very bright, that this will be the one
science of the future that no other science can live without. There is also a
chance that this is the science that will make the world highly
uncomfortable with the potential power to transform the world”.

Try to use the phrases expressing opinions:
| suppose
In my opinion
To my mind
| personally think
You could be right, but I...
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e [ am sorry, but I can’t agree with you
e Yes, [ agree with you, but on the other hand...
e [ am afraid I’m not of the same opinion

Ex. 12. Role play. Imagine you are an engineer or a designer, speak
about positive and negative features of materials saving.
UNIT 9
Health and Safety

Warming up

Ex. 1. What comes to your mind when you see such a picture?

Hat -
Gociios Washup During Use | Washup After Use
‘ 9

[
| Vs
\‘ ,\‘f\ ‘/ 7% 'I”IA
- 1 )
&

Protective
clothing

Gloves

Ex. 2.Choose the correct word in each sentence.

Store container s in a well-ventilated/good-ventilated place

Wipe up any spillages immediately and wash/rinse with soapy water.
Process cooling water can be returned/recycled.

This chemical is toxic/intoxicating if swallowed.

Leftover chemicals should be disproved/disposed of safely.

Please wear protective gloves when fingering/handling this material.
Remember that asbestos fibres can cause cancer/coma.

. Pregnant women should not take this medicine as it may cause birth
defects/effects.

9. Increased levels of radiation may lead to compared/impaired fertility.
10.Do not empty chemical paint products into the drains/grains.
11.Protect/ Avoid contact with skin and eyes.

NGk WNE
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12.Do not use with other products as it may release dangerous
fumes/fumigation.

Ex. 3.Complete the following sentences with a form of the word in
brackets.

1. When working in this area, please wear ... clothing (protect).

2. Don't pour used chemicals into the drains as they will cause ....
(contaminate).

3. Heating this liquid may cause an ... (explode).

4. These chemicals must be kept in a locked cupboard because they are ...
(harm).

5. While they repair the roof, we will close this department as a measure
... (precaution).

6. Health ... is one part of Health and Safety (occupation).

7. Working in a noisy factory without ear protectors is a ... activity
(danger).

8. Petrol and oil are ... chemicals (flame).

9. Make sure the container s are closed ... (tight).

10.Make sure you are wearing breathing equipment before starting ...
(fume).

Ex. 4. Words to be remembered.

tOXIC — TOKCUYHBII Intoxicating — onbsSHSIOMINH
wash — MBITh, IPOMBIBATH rinse — mosjocKaTh

disproved — onpoBepruyThIii disposed — pacripeneneHHbI#
compared — cpaBHUBaeMBbIN Impaired — ocrabmeHHBIH
drains — crounbie TPyOBI grains — KpynmuHKU

defects — nedexTh effect — Bo3meiicTBue
explode — B3prIBaTH dizziness — royioBokpyxeHHE
tight — Tyroi#i, mnotHsIi combustion — ropenne
grinding — numdopka vomiting — TomHoTa
occupational health — menemxment precautionary —

OXPaHbI TPy/ia poUIaKTUICCKHMA
drowsiness — qpemora seal — uzonsmus
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Reading

Ex 5. Read the text and answer the questions after it:

The average person finds it difficult to assess risks. For this reason,
work practices need to be regulated. Examples of dangerous activities are:
e welding or grinding without goggles;
e working on a construction site work without a hard hat;
e working in noisy factories, cabs, on airport tarmacs and with
outdoor machinery without ear protection;
e working in chemical areas without protective clothing;
e smoking near hazardous substances.
Without regulation some employees will take risks. Health and safety
Is a part of employment (labour) law. It covers general matters such as:
e occupational health;
e accident prevention regulations;
e special regulations for hazardous occupations such as mining
and building;
e provisions for risks such as poisons, dangerous machinery, dust,
noise, vibration, and radiation;
e the full range of dangers arising from modern industrial
processes, for example the widespread use of chemicals.
1. What are the examples of dangerous activities?
2. What is health and safety part about in labour law?
3. How can employees minimize risk?

Ex 6. The manager in charge of health and safety is explaining things
to some new employees. Complete what he says by filling the blanks
with the correct word from the box.

noise e protection e drowsiness e dust e accidents e smoke e poisonous e
fumes o risks e burns e goggles
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MANAGER: New government regulations mean that we are all required to be more aware of

(a) in the workplace. As your employer, we will provide you with the
necessary safety equipment. You must wear (b) _to protect your eyes when
working on this machinery. You should also wear ear (c) because the
(d) from the machines is high enough to cause damage to your hearing.
And of course, there is a lot of (e) in the air, so please wear masks to stop
you breathing it in. But, you too are responsible for your safety and for preventing

(f) happening.

EMPLOYEE: Are we looking at fire risks?

MANAGER: Yes, of course. Remember that it is very dangerous to (g) near the
chemical store. In fact, we have a no smoking policy throughout the company. Chemicals
themselves are, of course, (h) so they should never enter your mouth.
They could cause (i) if you get them on your skin. If you leave them
without a lid, (j) may escape and cause headaches,

(k) or dizziness.

Ex. 7. Study the safety instructions from a workshop below and
answer the questions:

Who are the instructions for?

Who wrote them?

What was the writer’s purpose?

1 Wear protective clothing all times.

2 Always wear eye protection when operating lathes, cutters, and
grinders and ensure the guard is in place.

3 Keep your workplace tidy.

4 The areas between benches and around machines must be kept
clear.

5 Tools should be put away when not in use and any breakages and
losses reported.

6 Machines should be cleaned after use.

Writing
Ex. 8. Summarize what is said on the potential dangers in the

laboratory, workshop or place of work. How is the risk of these hazards
reduced?
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Speaking

Ex. 9. Discuss the information of the chart. Try always to show your
own opinion and your experienced knowledge.

The key concerns for health and safety are to assess the risks and hazards
by identifying and quantifying the effects so that appropriate protective
measures can be taken.

Risks and hazards

combustion e contamination e drains = dust = explosion
flammable e friction = fumes e« fumigation = gas
harmful = shock = spraying e toxic e vapour

Effects
adverse effects « birth defect = burn e cancer = dizziness
drowsiness e« genetic damage e« impair fertility « irreversible effect « vomiting

Protective measures
avoid contact with < dispose of « dry « handle « keep

precautionary = protect = recycle « rinse e« seal
tightly « wash < well-ventilated

Ex. 10. Study this list of unsafe environmental conditions (hazards).
Compose safety rules to limit these hazards using the methods given
above. For example:

inadequate lighting
Lighting must be adequate.
Or

Lighting should be adequate.
1 uneven floors
2 unguarded machinery
3 untidy workbenches
4 untidy workplaces
5 badly maintained machinery
6 carelessly stored dangerous materials
7 inadequate ventilation
8 damaged tools and equipment
9 machinery in poor condition
10 equipment used improperly
11 equipment operated untrained personnel
12 apprentices working without supervision
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UNIT 10
Ecological problems

Warming up

Ex. 1. What comes to your mind when you look at this picture? How
does it refer to the topic?

Ex. 2. Do you agree or disagree with these ideas? Discuss your answers
with a partner.

1. It is not necessary to educate people on the issue of protecting the
environment.

2. Cooking the gas is more environmentally friendly than cooking the
electricity.

3. Consumers should be obliged to buy only energy-saving electrical
equipment.

4.  Fossil fuel power plants should be totally replaced by ones using
renewable sources.

5. A speed limit 90 km/h should be established throughout the country
to conserve oil stocks.

6. People should be encouraged to use public transport and not to use
their cars.

7. All houses and buildings should be checked each year for the energy
efficiency.
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8.
protect the environment.

Ex. 3. Words to be remembered

arable land — maxoTHas 3emiis
bulk — GobIIast yacTh

cancer rate — 3a0051eBa€MOCTb
paKkoMm

catalytic converter —
KaTAIUTUYECKUH MTpeoOpa3oBaTeib
leach — npocauuBatbcs

lead exposure — orpasiieHue
CBUHIIOM

Kidney — mouka

per capita Ha — xyIry HaceJIeHUs
refinery —
HedTenepepabaThIBarOIINM 3aBO
waste — 0oTX0oabl

A massive green tax should be put on long-distance air travel to

emissions — BRIOPOCHI

power plant — sanekTpocTaHius
greenhouse — effect mapHauKoBBIi
s dekt

Incinerator — 3aBoI, CKUTArOIIUIA
MYCOp

run-off — croxk

fuel consumption — motpeGneHue
TOIIJIMBA

puddle — my>xa, rps3b

raw material — ceipbe

industrial — discharges
IIPOMBIIIJICHHBIC CTOKH

tar — ryapoH

Ex. 4. There are currently many problems with the environment.

Match two halves of the sentences.

1 Global warming means that

A pollute the air in most cities.

2 Heavy traffic and exhaust fumes

B which is taken to landfill sites.

3 The emissions produced by factories

\

C have caused serious flooding.

4 The pesticides used on crops in the

D create acid rain which destroys

countryside Crops.

5 Heavy rain and rising water levels in rivers S E the weather is becoming hotter
and drier.

6 Most households produce large amounts of F are dangerous to birds and other

waste wildlife.
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Ex. 5. Read the text and answer the questions after’ |t ]

7 v 22UV
0 u R E NV' RON M ENT An el‘fect is a change which is caused
Global warming is the gradual increase in the average b}’ .SOHICUUHQ _ ,
temperature of the earth’s' atmosphere, and is caused = What arethe effects of global warming?
by harmful gases. Many environmentalists believe To affect something means to make it
that most of this pollution is the result of human change in a particular way.
activities. Here are some of the effects: Climate dl‘".lgf will affect all our Lives

: 5 (= will make our lives change),
= As theice at the poles® melts, sea levels could rise by

almost a metre in the next century.
« There will be more extreme and unpredictable weather, 3 D T
e.g. heatwaves or floods. L :

- The earth will become even warmer because the rainforests?
are disappearing.

» Famine and disease will spread, and this will especially

affeet people in poor countries.

What are the reasons of global warming?
What are the effects of global warming?
How can we stop global warming?

How climate change will affect our lives?

ONpE

Ex. 6. Look through the information about the environmental
initiative of Ford and answer the questions given below the text:

The environmental initiative

The protection of our world and its resources has become a vitally
Important issue to us all.

Ford has been recycling automotive materials since the 1920s and
continues to produce motor vehicles with due concern for their impact
upon the environment, and for conserving and safeguarding the earth’s
natural resources.

Recycling

The Ford Vehicle Recycling program is focused on the disposal of
cars, (crashes in which a vehicle rolled over accounted for 28 % of all
passenger-vehicle accident deaths) which have reached the end of their
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useful lives. The challenge is to direct all materials contained within the
vehicles into positive applications, so preserving natural resources.

Ford has begun a program to reduce vehicle disassembly times,
develop material, chemical and energy recovery technologies, and
communicate with car manufacturers and automotive legislators
(3axonogarenu) worldwide to help enable Ford to develop a 100 per cent
recyclable vehicle.

In 1991, Ford opened a pilot disassembly plant at the Cologne-Niehl
factory. Its primary purpose is to gather and evaluate recycling data. From
there, optimised disassembly techniques can be developed for the removal
of automotive materials and fluids for recycling. Work at the plant has led
to recommendations for design changes to Ford cars and will make the
task of dismantling and recycling easier and more ecologically effective in
the future.

Already, recycled material of old cars is used by Ford. Over 95 per
cent of metals can be recovered for reuse. Development research is being
carried out to ensure that in the future plastics, glass, rubber and textiles
can also be recovered. An identification system for the twelve different
types of plastic used in vehicle manufacture is also being developed in
order that they can be more readily separated for recycling in the future.

Vehicle Design and Production

Environmentally conscious (co3natenbHbIl, 3apaBseiii) developments
are made during the design process. Design guidelines (renepanbubie
auHUM, yctaHoBkH) relating to materials selection and assembly methods
in the production of vehicles are continually evolving to ensure that Ford
cars have maximum recyclability. The use of recycled materials in the
production of Ford cars is also central to the Ford’s policy. Ford’s
commitment (o6s3arenscTBO) t0 the environment is such that when we
cannot recycle the material in the manufacturing process it undergoes
thermal treatment at exceptionally high temperatures to generate energy to
fuel our production processes.

The Ford Exchange Parts program

Ford has been active in the remanufacturing of major components
almost since it began building vehicles. Remanufactured components are
sold on for as little as half the original price as an alternative to new parts
replacement. Remanufacturing, unlike reconditioning, means to effectively
build again to the original high specifications and quality.

Design, development, production engineering and manufacturing
departments are all deeply involved in setting the standards of materials,
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process procedures, investment, tooling and quality control management
for the remanufacturing cycle.

All parts in the Ford Exchange Plan are as efficient, durable,
powerful and reliable as those fitted to new vehicles on the production
line. They are manufactured in purpose-built factories, using the very latest
engineering and testing techniques.

Used units are first dismantled, then passed through a chemical
washing process to clean thoroughly all potentially re-usable components.
Meticulous (rmarensubiii) checking for flaws (u3bsHbI, Opak) or damage
then identifies those components which are suitable for re-use.

Ex. 7. Answer the questions.

1. When did Ford begin to recycle automotive materials?

2. How does the Ford Vehicle Recycling Program preserve natural
resources?

What can be recycled?

How can recycled materials be used?

What are the stages of used units testing?

What is the main purpose of Ford Company’s research?

ook ow

Writing

Ex. 8. Summarize what is said on Ecological problems of the world.

Speaking

Ex. 9. Agree or disagree. Try to prove your opinion.
1. Motor cars did not bring any social or economic benefits.
2. The car industry is the largest in the world economy.
3. Global car fleet growth was accompanied by a decrease of fuel
consumption.
4. The widespread use of cars does not produce any environmental
problems.
5. The motor car industry requires a vast quantity of raw materials.
6. Car engines use 80 % of energy in fuel.
7. Car exhausts do not contain harmful substances.
8. Developed countries are responsible for the largest share of carbon
dioxide emissions.
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9. There is no use to run your car on unleaded gasoline, because lead is
absolutely harmless.

10. Towns with oil refineries have the highest cancer rates.

11.Roads use up large areas of arable land.

12.People have been encouraged to use cars by the changed design of
cities.

13.People do not protest against the expanded use of cars.

Ex. 10. Say which of the following is not true?

(A) Crude oil is found below land and water.

(B) Crude oil is always found a few hundred feet below the surface.
(C) Pumping and pressure force crude oil to the surface.

(D) A variety of petroleum products is obtained from crude oil.

Many thousands of hydrocarbon compounds are possible
because
A) the petroleum products vary greatly in physical appearance.
B) complicated refining processes rearrange the chemical structure.
C) the two atoms in the molecule assume many positions.
D) the pressure needed to force it to the surface causes molecular
transformation.

Which of the following is true?

A) The various petroleum products are produced by filtration.
B) Heating and condensation produce the various products.

C) Chemical separation is used to produce the various products.
D) Mechanical means such as the centrifuge are used to produce the
various products.

How is crude oil brought to the surface?

A) expansion of the hydrocarbons

B) pressure and pumping

C) vacuum created in the drilling pipe

D) expansion and contraction of the earth’s surface
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Ex. 10. What can all do something to help the environment. Mark the
sentences below true or false for you.

How Green Are You?
| recycle as much of my rubbish as | can. ‘
| switch off electrical equipment once I've used it to avoid wasting power.

1

2

3 | never sleep with the air conditioning on. _

4 | buy organic food which is produced in my local area. (i %

5 | putan extra sweater on rather than turn up the heating. g S O
6 -

X

| walk or use public transport rather than drive.

Ex. 11. Role-play.
A. You are recruiting a manager try to persuade a specialist to join your

safety security company.
B. You are an environmental engineer try to be hot to get for the company.
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