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PREFACE (IIEPEJMOBA)

MeroquyHi  BKa3iBKM IPU3HAUYEHI JUIs  CTYACHTIB  JPYroro
(Maricrepcbkoro) piBHs BHUIOi OcBiTH crewianbHocteir 131 «[Ipukiagna
MEXaHIKay, 132 «Marepiano3HaBCTBOY, 133 «T"amy3eBe
MAaIIMHOOY/IyBaHHS» Ta MalTh 0a30BY MIATOTOBKY 3 aHIIIKWCHKOI MOBH:
BOJIOIIOTH IIEBHUM OOCATOM JIEKCHYHUX OJIMHHIL 1 MOBHHX MOJIENIEH,
03HaHOMJICHI 3 OCHOBHHMH IPaMaTUYHUMHU KaTErOpisiMH.

MeTor0 METOIMYHHMX BKa3iBOK € BJOCKOHAJICHHS Ta CHUCTEMAaTH-
3allisl 3HaHb 1 YMiHb CTYACHTIB, 30aradyeHHsi iXHbOrO CIIOBHHKOBOT'O 3aracy
3a IPOMOHOBAHOIO TEMATHUKOKW, (OPMYBaHHS HABHYOK PO3YMIHHS,
nepekyaay Ta pedepyBaHHS TEKCTIB 3a (axoM, MOJANbIINA PO3BUTOK
HAaBUYOK MOHOJIOT{YHOT O BUCJIOBIIFOBAHHS HA OCHOBI MHCBMOBOT'O TEKCTY.

Martepian MeTOIWYHMX BKa3iBOK CKIAHA€ThCI 3 IBOX YACTHH,
KOKHA 3 SKHX MICTHUTH IO JOecsATh po3fimiB. [lepma dacTmHa BKITIOYAE
TEeKCTH, B KOXHOMY PO3JAUTI IIPONMOHYIOTHCS KOMIUIEKCH BIpaB, MIO0
CIIPUAIOTE aKTUBHOMY 3aCBOEHHIO JIEKCHKH, IIPABUIIBHOMY B)KHBaHHI
TEPMiHIB, a TaKOX JO3BOJIIIOTH MEPEBIPUTH 3arajbHE PO3yMIHHS
MPOYUTAHOTO. Y KIHII KOXHOTO pO3IUTy TIepeadaveHi 3aBIaHHSA Ha
PO3BUTOK HABHYOK MOHOJIOTIYHOTO MOBJICHHS 13 BHKOPUCTaHHIM
JMOAATKOBUX JDKepen iHdopmamii, mo crpuse (HOpMyBaHHIO HABHYOK
CaMOCTIMHOI MisSUTPHOCTI 1 pO3BHBa€ HABUYKH CITUIKYBaHHS 3 ayIOUTOPIEIO, a
TaKOXX BEIEHHIO JWCKYCii aHTTiChKOI0 MOBOMO. [lpyra 94acTWHA MiCTHUTB
TECTH JUIS TIEPEBIPKH BUBYEHOT'O B MEPIIiil YaCTHHI.

B xiHII OAaHO CIOBHUK TEPMiHIB Ta Mepestik CKOPOICHb.



PART 1
Unit 1 ENGINEERING

Ex. 1. Read and translate the text

Engineering can be defined as the creative application of scientific
principles to design or develop structures, machines, apparatus or
manufacturing processes.

Engineering is based principally on physics, chemistry and
mathematics, and their extensions into materials science, solid and fluid
mechanics, thermo dynamics, transfer and rate processes, and systems
analysis.

One who practices engineering is called an engineer. Engineers
figure out how things work and find practical uses for scientific discoveries.

Engineering as a profession involves different tasks. It can refer
specifically to the manufacture or assembly of engines, machine tools and
machine parts. It is also used more generally to construct and forecast the
behaviour of structures, machines, manufacturing processes and works.
Engineers design, evaluate, develop, test, modify, install, inspect and
maintain a wide variety of products and systems. They also recommend and
specify materials and processes, supervise manufacturing and construction,
conduct failure analysis, provide consulting services and teach engineering
courses in colleges and universities. The function of scientists is to know,
while the one of engineers is to do: they must solve specific problems.

Different branches of engineering require different equipment and
are based on different processes.

Branches of engineering: chemical, civil, electrical, electronic,
hydraulic, industrial, mechanical, mining, petroleum production, structural.

Equipment in engineering: boiler, crane, gas engine, machine tool,
pump, turbine.

Processes in treating metals: anneal, anodize, electroplate, forge,
found, galvanize, grind, harden, mint, plate, roll, soften, temper, tinplate.

Active Vocabulary

anneal [o'ni:1] — BUmamoBaTH, 00TATIOBATH

anodize ['ena(u)daiz] — mignaBaTi aHOAHIN 00pOOII

apparatus [epa'rertos] — mpmianm, iHCTPYMEHT, amapart, amaparypa,
MallliHa, MEXaHI3M

application — 3acrocynok

assembly of engines — koMIuTeKTyBaHHS IBUTYHIB

boiler — mapoBwuii koren

crane — BaHTaXOmiTiiMaNbHUHN KpaH
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electroplate — ranpBaHOKITIIIIE, TOKPUBATH METAJIOM 32 JOTMOMOIOI0
ENIEKTPOIi3y

extension — mormmpeHHs

fluid mechanics — mexanika piauH, rasis, rigpoacpomMexaHika

forge — ky3Hs1, KOBaJIbChbKE TOPHO

galvanize — onMHKOBYBAaTH, €ICKTPH3YBATH

grind — uwiyBaTH, MONIPYBAaTH, TOYUTH, TOCTPUTH

hydraulic [hai'drolik] — rigpaeniutuii, rinpoTexHiYHHIA

involve — BKJIIOYaTH, MiCTUTH

modify — Bumo3mintoBaTH

plate — obmMBaTH MeTaleBMM JINCTOM, HaKIaJaTH cpibIio, 3070TO
rate process — o0YKCITIOBAIBHUI MPOIIEC

temper — 3MeHIIyBaTH, MMOM’SIKIIYBaTH, 3MIIIyBaTH B IMOTPIOHMX
HPOTOPILIsX

Ex. 2. Complete the following sentences with a correct form of
the word in brackets
1. In the (metallurgy) industry, (an engineer)
develop processes for producing plastics, fibres, medicines, etc. from simple
. (chemistry)
2. Producing steel using the Bessemer process is one of the best-

known processes. (industry)

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

4. Following the earthquake, every building had to be inspected to
see whether it had suffered any (structure) damage.

5. Certain chemicals are added to glue to (hard) it.

6. Excavators and power shovels are two types of (to
construct) equipment used by (mine) when they are

removing roles from the ground.

Ex. 3. Listen to the information about typical activities of a
mechanical engineer and speak about advantages and disadvantages of
this profession

As | am going to find a job of a mechanical engineer, | expect
dealing with the following typical activities:

designing and  implementing  cost-effective  equipment
modifications to help improve safety, reliability and throughput;

developing a project specification with colleagues, often including
those from other engineering disciplines;

developing, testing and evaluating theoretical designs;



discussing and solving complex problems with manufacturing
departments, sub-contractors, suppliers and customers;

making sure a product can be made again reliably and will perform
consistently in specified operating environments;

managing projects using engineering principles and techniques;
planning and designing new production processes;

producing details of specifications and outline designs;

recommending modifications following prototype test results;

using research, analytical, conceptual and planning skills,
particularly mathematical modelling and computer-aided design;

considering the implications of issues such as cost, safety and time
constraints;

working with other professionals, within and outside the
engineering sector; monitoring and commissioning plant and systems.

Ex. 4. Match the following verbs with the correct definition

Anneal to melt metal and then pour it into a
form, e.g. iron components

Anodize to make thin sheets of metal by
passing it between large rollers, e.g.
steel

electroplate to shape metals by heating and then
hammering, e.g. horse shoes

Forge to make materials tough by cooling
them slowly, e.g. glass

Found to make something softer, e.g. fibres

Galvanize to heat and then cool metals to

obtain the required hardness and
elasticity, e.g. steel

Grind to cover with a thin layer of metal
using electrolysis, eg. car
components

Roll to protect from rusting by coating in
zinc, e.g. food cans

Plate to give a metal a protective coat by

using it as an anode in electrolysis,
e.g. car components

soften to polish or sharpen by rubbing on a
rough surface, e.g. stone
temper to cover one metal with a thin layer

of another, e.g. silver plate




Ex. 5. Translate the following sentences into English

1. CyyacHa iHKeHepHa IisUIbHICTH CIIPIMOBaHa Ha BUPIIICHHS
TEXHIYHHX 3aBJIaHb 1 CTBOPEHHS TEXHiKH.

2. Tperiii eranm craHOBIEHHs iHXeHepii BiIOyBaBCS B EIOXY
MIPOMUCIIOBOI'O IIEPEBOPOTY 1 TOIIMPEHHS pOOOYMX MamuH Ha 0asi
MapoBOr0 JIBUTYHA.

3. OcoOnuBICTh iHXKEHepii MoJIsirae B TOMY, IO BOHA CIIPSIMOBaHa
Ha pO3B’sI3aHHS CYNEPEYHOCTEN MiXK IIPHPOJIOIO 1 CYCITUIBCTBOM.

4. B ymoBax pO3BHHEHOI TEXHIYHOi HAayKH OyAb-sSKWil BHHaxij
I'PYHTYETHCS Ha PETENbHUX 1HKEHEPHHUX JIOCITPKEHHSIX.

B imkeHepii IIMPOKO  BUKOPHUCTOBYIOTHCS  TEXHIUHI
BUNIPOOYBaHHS Ta aHai3 Mepes 3alpoBa/KEHHSIM TEXHIYHHX BUPIIICHb, 3
TUM 1100 OI[IHUTH IXHIO MMPaIe31aTHiCTh.

6. Komn’1oTepu € Ba)KIIMBUM 1HCTPYMEHTOM CY4acHOI 1H)KeHepii.

7. BOoHM MiITPUMYIOTH MisSUTBHICTH 1HXKEHEpIB Ha KOXHOMY eTarli
po0OOTH: Bii MPOEKTYBaHHS 10 BUPOOHMIITBA Ta KEPYBAHHS 0018 JHAHHSM.

8. OpieHrallis cy4acHOro iHKeHepa TUIBKM Ha MPUPOJHUYI Ta
TEXHIYHI HAYKH 1 MaTeMaTHKy HE 3aBXK/IW BIJNOBIJa€ HOr0 CIPaBXHLOMY
MICIIIO B HAyKOBO! | TEXHIYHOMY PO3BHUTKY CY4aCHOT'O CYCILJIbLCTBA.

Ex. 6. Make up a short presentation about one of the branches of
engineering, or equipment in engineering, or processes in treating metals




Unit 2 A JOB IN ENGINEERING

Ex. 1. Read and translate the text

Engineering is an important sphere of technical progress in the
modern world. There are lots of different types of engineering. The one
thing they have in common is that they all use mathematics and science to
improve industry and manufacturing. The whole science of engineering can
be divided into a large number of areas. The main of them are:

Mechanical engineering involves design, manufacturing,
inspection and maintenance of machinery, equipment and components as
well as control systems and instruments for monitoring their status and
performance. This includes vehicles, construction and farm machinery,
industrial installations and a wide variety of tools and devices.

Civil engineering involves design, construction, maintenance and
inspection of large infrastructure projects such as highways, railroads,
bridges, tunnels, dams and airports.

Electrical engineering involves design, testing, manufacturing,
construction, control, monitoring and inspection of electrical and electronic
devices, machinery and systems. These systems vary in scale from
microscopic circuits to national power generation and transmission systems.

Biomedical engineering involves designing systems, equipment
and devices for use in the practice of medicine. It also involves working
closely with medical practitioners, including doctors, nurses, technicians,
therapists and researchers, in order to determine, understand and meet their
requirements for systems, equipment and devices.

Aerospace engineering involves design, manufacturing and testing
of aircraft and spacecraft as well as parts and components such as airframes,
power plants, control and guidance systems, electrical and electronic
systems, and communication and navigation systems.

Clearly there is a big difference between building a road and
designing a computer system so the best advice for students is:

* think carefully about which area of engineering interests you
most. It is difficult to study if you are not interested — and you may do the
job until you are 60 years old;

« think about what sort of person you are:

will you be happiest working in an office, in a factory, or outdoors?

do you mind getting dirty?

do you want to work with other people or alone? If you like
wearing high heels and beautiful clothes, you may not be happy on a
building site.



When you have decided which area you are interested in and

thought realistically about what sort of person you are, then you can decide
what sort of engineer you want to be.

Active Vocabulary

airframe — xopryc JiTanbHOrO amapara

circuit — cxema, Mepexa

civil engineering — rpomMasisiHChKe OY/IiBHUIITBO

dam — namb6a, rpebis,

highway ['haiwei] — aBTomaricTpans, aBTOCTpaIa

maintenance ['meint(o)nons] — goriAA, peMOHT (IOTOYHHIA),

TEXHIYHE 00CITyTOBYBaHHS, MaTepiabHO-TEXHIYHE 3a0C3MICUCHHS

the text

practitioner [praek'tif(a)na] — npakTUKyIOUHIi JiKap
railroad — 3amizHuns

vary [veori] — BapitoBaTH, 3MiHIOBATH

vehicles — aBroTpancropT

Ex. 2. Put the main ideas (A-D) in the same order as they are in
A. You need to think carefully about your personality.

B. There are lots of different jobs in engineering.

C. Think carefully about what you are interested in.

D. Engineering is a big subject.

Ex. 3. Read the text again. Choose the correct words in italics to

complete the sentences below

1. Engineering is/isn’t a small area.
2. Engineering is/isn ’t about Science and Maths.
3. Office buildings and bridges are/aren’t examples of civil

engineering.

4. Tool- and machine-making are/ aren’t examples of electrical

engineering.

Ex. 4. Look at the types of engineers below. Then write whether

the jobs are indoor or outdoor, and dirty or clean

1. petroleum
2. sanitation
3. textile

4. computer
5. chemical



Ex. 5. Read the following statements about the things making
students successful in their studies

Successful students exhibit a combination of successful attitudes
and behaviors as well as intellectual capacity. Successful students: are

responsible and active;

have educational goals;

ask questions;

learn that a student and a professor make a team;

don’t sit in the back;

take good notes;

understand that actions affect learning;

talk about what they’re learning;

don’t cram for exams.

Ex. 6. Write your name and the type of engineer you want to be
on a small piece of paper. Put your paper in a box and take out another
student’s paper. Write three questions to check if that person is choosing
the right type of engineering

Example: Mining engineer

* Do you like working indoors or outdoors?

* Do you mind getting dirty?

* Do you like going underground?

Ex. 7. Some of the best interview questions asked for a
mechanical engineering student

1. Tell me something about yourself and your family background.

2. Give us an overview of your summer internship. What was its
practical application?

3. Tell me your area of interest.

4. Draw the P-V and T-S diagram of motto cycle.

5. What made you choose to work at this company?

6. What challenges are you experiencing right now? What keeps
you up at night?

7. What concerns do you have with us working together?

8. What are your next steps to move forward?

9. Why should we not hire you?

10. How would you describe a dynamometer to an 8-year-old
child?
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Ex. 8. Listen to the information about typical activities of a
maintenance engineer and speak about advantages and disadvantages of
this profession

As | am going to find a job of a maintenance engineer, | expect
dealing with the following typical activities:

designing maintenance strategies, procedures and methods;

planning and scheduling planned and unplanned work;

diagnosing breakdown problems; carrying out quality inspections
on jobs;

liaising with client departments and customers;

arranging specialist procurement of fixtures,

fittings or components;

controlling maintenance tools, stores and equipment;

monitoring and controlling maintenance costs;

dealing with emergency and unplanned problems and repairs;

writing maintenance strategies to help with installation and
commissioning guidelines.

Ex. 9. Translate the following sentences into English

1. ImkeHep-MeXaHIK MpAaIOE HA IMPOMHUCIOBOMY MiJIPHEMCTBI
KOHCTPYKTOPOM, TEXHOJIOTOM, 1HXKEHEpOM BHPOOHHIITBA.

2. ImxeHep-MexaHiK Mae 3HaTH TPUPOAHI ¥ TOYHI HAYKH, OCHOBU
IH)KEHEPHOI JisUTbHOCTI, 1CTOPII0 PO3BUTKY BUPOOIB, 1H()OTEXHOIIOTII.

3. BiH Mae po3ymiTHCh B e€leMEHTax MallllH, TEXHill, aepo- i
TiIpOIMHAMILI, MAIIMHHIA MEXaHilll Ta KOMIT I0TEPHOMY MPOEKTYBaHHI.

4. Takox TOTpiOHO 3HATH OULIBII BYX4Yi MeXaHIUHYy i TEXHIYHY
00J1acTi KOHCTPYIOBAaHHS, MAaIllMHOOYIyBaHHS, 3BapIOBaHHS, MEXaTPOHIKU
Ta eKOHOMIYHY JIiSUTbHICTB.

5. o6 mnpamoBatu B 1wt cdepi Tpeba MaTH, TEXHIUHY
KMITIIMBICTb 1 TBOpYE CTaBIEHHA A0 POOOTH, MOTPIOHO OYyTH TOYHHM,
BiJMOBiJAIEHUM, BMITH TIPAIio | BaTH B KOMaHIII.

6. ImxeHep-MexaHIK Mae€ BMITH KOPHCTYBATHUCS 3aXHCHIMH
3acobaMu — pyKaBHYKaMH, MacKO0, JOMOMIKHIM POOOYNM 1HCTPYMEHTOM.

7. lapanii ¢axiBenp — iHKEHEP-MEXaHIK — BUTBHO OpPIEHTYETHCS B
CyJacHii TEXHIIl 1 TeXHOJOrii, BHHAXi[UIMBO BUKOPHCTOBYE IHXCHEpPHI
METOAW y BHpIIICHHI 3aBJaHh MEXaHIKH, 3HA€ €KOHOMIKY i OpraHi3amiro
BHUPOOHUIITBA Ti€i Taimy3i, B sIKiil Iparoe.

8. JlisyIbHICTH 1HXKEHEpa-MeXaHika 3aleXHTh BiX Micus #oro
pobotu.

9. TIlpodecis imKeHepa-MexaHika IIMPOKO 3aTpeOyBaHa B
Cy4acHOMY BHCOKOTEXHOJIOTIYHOMY CBITi.
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10. Ipodeciro imkeHepa-MeXxaHika MOXKHAa OTPHUMAaTH B OaraTbox
TEXHIYHHUX YHIBEPCUTETAaX.

11. 3apobiTHa maTa iH)XKEHepa-MeXaHika 3aJIeKHTh BiJl HOro
KBaJTiikamii, JOCBily poOOTH i chepH AisLTHHOCTI.

12. CrBOpeHHS MeXaHIYHUMX amnapaTiB abo MalluH € JayXe
CKJIAJIHUM TIPOLIECOM.

Ex. 10. Make up a short presentation about any job in
engineering
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Unit 3 AUTOMATION

Ex. 1. Read and translate the text

Mechanization was the first step necessary in the development of
automation. The simplification of work made it possible to design and build
machines that resembled the motions of the worker. These specialized
machines were motorized and they had better production efficiency.

So, mechanization refers to the process of providing human beings
with machinery capable of assisting them with the muscular requirements of
work. A further development of mechanization is represented by
automation, which implies the use of control systems and information
technologies to reduce the need for both physical and mental work to
produce goods. It also can be defined as the creation and application of
technology to monitor and control the production and delivery of products
and services.

Over the last centuries automation has had a great impact on
industries, changing the world economy from industrial jobs to service jobs.
In manufacturing, where the process began, automation meant that the
desired results could be obtained through a series of instructions made
automatically by the system, which defined the actions to be done.
Automated manufacturing improves work flow and increases the morale of
workers when a good implementation of the automation is made. It also
provides benefits to virtually all of industry. Here are some examples:

» manufacturing, including food and pharmaceutical, chemical and
petroleum, pulp and paper;

* transportation, including automotive, aerospace and rail;

« utilities, including water and wastewater, oil and gas, electric
power and telecommunications;

« defense;

« facility operations, including security, environmental control,
energy management, safety, and other building automation.

However, the purpose of automation cannot be seen only in terms
of a reduction of cost and time; there are several more aspects to be taken
into consideration. For example, while it is true that automation offers a
higher precision in the manufacturing process, it is also true that it requires
skilled workers who can make repairs and manage the machinery.

Active Vocabulary

implementation — 3xificHeHHs, BUKOHAHHS

imply — o3nauatu machinery — mexanismu, MammHu, 00718 JHAHHS
mental — po3ymoBwuii
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muscular ['meskjule] — m’s30Buii, MyCKYIbHU, CHIBHUM
obtain — omep>xyBaTH, OTPUMYBATH

pharmaceutical [fo:ma'sju:tik(o)l] — dapmaneBTHUHA TPOITYKILis
precision [pri'si3(e)n] — TOUHICTH

pulp [pelp] — mepeTBOproBaTH Ha M’SIKY Macy

reduce — 3HIKYBaTH, 3MEHILIYBATH

repair — peMoHT

resemble [ri'zemb(a)l] — OyTH CXOXK¥M, MATH MOIIOHICT
virtually ['vs3:tfuoli] — pakTruHO, MpakTHYHO, y AiHICHOCTI, peasbHO

Ex. 2. Answer the following questions

What is automation?

Why is the term “automation” used?

What is the most “familiar example” of automation?

1.
2.
3. What industries use automation technologies?
4,
5.

What benefits does automation provide to virtually all of

industry?

©O© oo ~N»

. What does manufacturing consist of?

. What was the first step in the development of automation?
. What do we mean speaking about facility operations?

. Why are skilled workers required?

Ex. 3. Match the words with their definitions

1. Manufacturing

a) the time between the design of a
product and its production

2. Information technologies

b) the amount of confidence that a
group of people have

3. Goods

c) a set of tasks performed to
complete a procedure

4. Service jobs

d) the process of packing and
distributing goods

5. Skilled e) the industry in which machinery
is used to produce goods
6. Morale f) the development and application

of computer systems

7. Unemployment

g) having the knowledge and the
ability to do something well

8. Lead times

h) things that are made to be sold

9. Handling

i) jobs in transports,
communications, hospitals, energy
industry, etc.
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| 10. Work flow | j) the state of not having a job

Ex. 4. Make up the table that sums up the main advantages and
disadvantages of automation

1. Speeding up the developmental process of society.

2. Disastrous effects on the environment (pollution, traffic, energy
consumption).

3. Technical limitations as current technology is unable to
automate all the desired tasks.

4. Sharp increase in unemployment rate due to machines.

5. Saving time and money as human operators can be employed in
higher level work automate all the desired tasks.

6. Replacing human operators in tasks that involve hard physical or
monotonous work replacing human beings.

7. Replacing human operators in tasks done in dangerous
environments (fire, space, volcanoes, nuclear facilities, underwater).

8. Security threats as an automated system may have a limited level
of intelligence and can make errors.

9. Unpredictable costs due to research and development, which
may exceed the cost saved by the automation itself.

10. Higher reliability and precision in performing tasks.

11. Economy improvement and higher productivity.

12. High initial costs as the automation of a new product requires a
large initial investment.

Ex. 5. Translate the following sentences into English

1. Mera aBTOMaTH3alii — Iie MiJBHUIIEHHS MPOJYKTHBHOCTI Tpaili,
TIOMIMIICHHS SKOCTI TPOAYKIIi, ONTHMI3allisl YIpPaBIiHHS, YCYHEHHS
JIOIMHY BiJl BUPOOHUITB, HEOC3MIETHUX IS 3I0POB’SI.

2. Cucrema aBTOMAaTHU3allli 03HAYAE CYKYIHICTH MPOrPaMOBAHUX
MPUCTPOIB aBTOMATU30BAHOI'O T4 ABTOMATUYHOI'O KOHTPOJIIO, PETyTIOBAHHS
Ta yIOpaBIiHHA.

3. ABTOMaTH3alis € aKTyaJlbHOK) B HACTYIHHX Taly3sx:
BUPOOHHUIITBO CTaii, TIpHAYAa CIpaBa, MAaMIMHOOYIOYBaHHS, XiMiuHE
BUPOOHMIITBO, XapyoBa MPOMHC JIOBICTh, CHEPreTHKA, KEepYBAHHS
ABTOMOOUTEHIM, 3aJ1i3HIYHUM 1 TIOBITPSHAM TPAHCIIOPTOM.

4. YacTkoBa aBTOMATH3AIlis Tiependadae aBTOMATH3AIIF0 OCHOBHUX
BHPOO [ HUYUX MPOIIECiB.

5. KommekcHa aBTOMaTH3amis Tepemdadae aBTOMATH3AINI0 HE
TITBKKA TIPOIeCY BHUPOOHWITBA, ajle ¥ TMpPOIECiB KEepyBaHHI W
00CITyrOByBaHHSI.
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6. IloBHa aBTOMaTHm3amis TIependadae aBTOMATH3ALII0 BCiX
OCHOBHUX 1 JIOITOMI>KHUX TIPOIIECIB.

7. CykymHocTi (YHKIIH B aBTOMAaTH30BAaHMX BUPOOHHYUX
CHCTEMaX YTBOPIOIOTH CHCTEMHI KOMILJIEKCH.

8. B VYkpaini aBTomarusamis BHPOOHHITBA OCOOJIMBO aKTHBHO
novaia po3[ /BuBaTucs 3 Apyroi nonoBuHU 1950-X pokiB.

9. CioBo «aBTOMAaTH3allis» IOXOAUTH BiJl TPEIBKOrO CIIOBA
«aBTOMaTy, 10 03HAYAJI0 MEXaHI3MH, sIKi JisUTH CaMOCTiiHO, 6e3 BTpyJaHHS
JIIO/INHH.

10. MexaHi3anis BUpOOHMYHMX TPOIECIB ToNermye Qi3uuny, a
aBTOMATH3allisl — PO3YMOBY TPAIIIO JIOJIMHH.

11. Ha moyatky poOOTH IMyCK €JICKTPOIBUTYHA aBTOMATHU30BaHUIA,
aje TMicNs  3alycka Mpolec BiIOYBaeThCs 3a JOMOMOTOI PYYHOTO
KepyBaHHS.

12. ABToMmaT — 1ie MPUCTPIi, KK BUKOHYE MEBHY MOCITIIOBHICTD
orepaniii y pe)xumMi aBTOMaTHYHOTO YIIPaBIIiHHS.

Ex. 6. Make up a short presentation about the role of automation
at Ukrainian enterprises

16



Unit 4 INDUSTRIAL REVOLUTIONS

Ex. 1. Read and translate the text

As the history of human progress has been one of technological
development, engineering has been around as a concept for a long time.
Engineering began to be recognized as a distinct profession in the 18th
century. The history of mechanical engineering goes back to the time when
the man first tried to make machines. We can call the earlier rollers, levers
and pulleys, for example, the work of mechanical engineering.

Mechanical engineering, as we understand it today, starts from the
first Industrial Revolution. People have labeled as “revolutions” three
episodes in the industrial history of the world and now we are observing the
fourth one.

The first industrial revolution took place in England between 1760
and 1840. Metal became the main material of the engineer instead of wood,
and steam gave man great reserves of power. This power could drive not
only rail way engines and ships but also the machines which built them.

During the second revolution, from 1880 to 1920, electricity was
the technical driving force. It provided power for factories that was easier
and cheaper to control than steam. It was marked also by the growing
importance of science based industries such as chemicals and electrical
goods, and the use of scientifically-designed production methods such as
semi-automatic assembly lines.

The third industrial revolution coincided with the advent of
automation — in its inflexible form. In this revolution, the main features
were advances in the control of manufacturing processes so that things
could be made more cheaply, with greater precision and often with fewer
people. And this change which occurred around the middle of this century,
also featured a new machine that was to greatly influence the world, the
electronic computer.

The fourth industrial revolution is characterized by automated
machines that are versatile and programmable and can make different things
according to different sets of computer instructions. It is characterized by
flexible, automated machinery, the most interesting example of which are
robots.

Active Vocabulary

advent [‘&dvent] — npuxin

coincide [kouin'said] — 36iraTucs B Jaci

engine ['end3in] — ABUTYH

lever ['li:va] — Baxkisb

precision [pri'si3(e)n] — TouHICTH
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pulley ['puli] — wkis, 610k, 6apadan

roller — obepToBHii LUITIHAP, BAJIOK, POIUK
semiautomatic — HamiBaBTOMaTHYHHIA

steam — BoxsgHa napa

versatile ['v3:sotail] — pi3HOOIUHMIA, yHIBEpCATBHUI

Ex. 2. Find answers to the questions below

1. When does the history of mechanical engineering begin?

2. What were the earliest types of machines?

3. What are the four stages of the development of world industry
and what are they characterized by?

4. What period of industrial revolution occurs at present?

Ex. 3. Match the words from the text with their meanings in the

right column

A. Label 1) the arrangement of workers,
machines and equipment

B. Provide 2) to make a product

C. Steam 3) to name

D. Assembly line 4) capable of being bent

E. Manufacture 5) water in the form of vapor.

F. Flexible 6) to supply with what is needed

Ex. 4. Discuss with your partner the questions below

1. Does an industrial revolution make always good for people?
2. What do you think will be expected results of using robots?
3. How does the industrial revolution influence human life?

Ex. 5. Listen to the text twice and discuss if technology made our
lives better or worse? Prove it.

Technology is making some aspects of life easier — we don’t have
to walk everywhere, we can have dinner ready in two minutes, we don’t
even have to go out to buy the groceries and we don’t have to buy books to
have something to do on a rainy day.

However, this also means people are getting unfit, less social and
more frustrated. People rely on cars to travel small distances and don’t do
any exercise, they don’t spend time developing cooking skills, thus, don’t
enjoy what has the potential to be an enjoyable activity, don’t get to choose
the best of the food and often then don’t eat healthy food, people spend the
day isolated in front of computers, game cubes, play stations, TV sets,
wrecking social life and eyes.
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Besides, technology is also ruining out environment because of the
green house gases and other wastes released through the use of electronics

Ex. 6. Translate the following sentences into English

1. Anst arpapHOi €KOHOMIKM XapaKTepHi pydHa mpars i peMicHuue
BHPOOHUIITBO.

2. IlpomucioBa peBoiroLis — i€ MPOIEC Mepexony Bix arpapHoi
€KOHOMIKH JI0 1HAYCTPiaJbHOTO CYCIIIBCTBA 3 TEPEBAXKAHHAM MAIIHMHHOTO
BHUPOOHUIITBA.

3. IIpomuciioBa peBOIIOLs], 3 TEXHIYHOI TOYKH 30Dy, € MEPEX0I0M
BiJ pyd[/HOI mparii 10 MeXaHi30BaHOI.

4. 3amicth MaHyQakTyp TmodYajocs CTBOpeHHs ¢albpuk, sKi
BHUKOPHCTOBYBAJIH CHCTEMH MAIlIKH.

5. IctoTHO 3pic TONMUT Ha TPOAYKTH XapuyBaHHS, IO
CHPOBOKYBAJIO B AHIJIIT CIJIbCHKOTOCIIOIAPCHKY PEBOITIOLIIIO.

6. Ha 3MmiHy censiHaM-BJIaCHUKaM 3eMJII MPUXOJUIN OpEeHAApi, sKi
BUKOpHU [ |CTOBYBaM HaiMaHUX NPalliBHUKIB.

7. Slkmo mpoaykiisi pemicHUKIB uM MaHydakTyp Oyna 3aHaaTo
JIOPOTOI0, JIFO/IM 13 33JJOBOJICHHSM KYIYBaJIM JEHICBII, X04a YacTO i MEHIII
siKicH1 pabpuuHi BUpOOH.

8. @abpuku KOIITYBaJM B KUIbKa pa3iB JIOpOKYE, HIXK
MaHy(}akTypH, 1 KartiTajiy, HAKOIW4eHi B CLIbCHKOMY TOCIOIaPCTBI.

9. 3 moyarkom XIX cTOMTTS 3HaYHO 3pOcCia POJib 30BHIIIHBOT
TOPTIBIII.

10. Crana moMiTHOIO pOJib HAYKH, OCKUIBKU JI0 IIbOTO 3A€0LIBIIOrO
Oyna eroxa IHXEHEepiB 1 BUHAXIJHUKIB, SIKI HEPIIKO HE Mald HIsSKOI
CIleliaJIbHOI OCBITH.

11. TIponykTu Xap4yBaHHS 3 YacOM IIOYaJH BHTOTOBJISATHCH Ha
3aBOJaX, 3 ABWJIHCS CTAaHAAPTHI 1 B3a€MO3aMiHHI JIeTalli.

12. YV OyniBHHNTBI MOCTIB 1 KOpaOIiB Ha 3MiHY JIepeBY MPHUHIIOB
MeTaJl.

Ex. 7. Make up a short presentation about industrial revolution
in any country of the world
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Unit5 THE ROLE OF SCIENCE IN MANUFACTURE

Ex. 1. Read and translate the text

Science plays an important role in our daily life. It has made our
life easier, safer, faster and more comfortable.

Scientific inventions — are different engines, the law of gravity,
electricity, computers.

Means of communication — buses, cars, trains, ships and planes are
the greatest contribution of science. Man can reach any part of the world
within hours.

Medicine and surgery — antibiotics and vaccines protect people
from diseases that were once feared as deadly, such as measles or syphilis.

Atomic energy — man has got an inexhaustible source of energy. It
can meet the demands of energy of the world for a long time.

Future improvements in productivity are largely dependent on the
application of science to manufacturing. This depends in turn on the
availability of large numbers of scientifically trained engineers.

Nowadays the higher schools can serve the needs of industry in
two ways: by performing basic research and by training well-qualified
engineers in the manufacturing field.

There is a growing need for engineers who are familiar with the
fundamental problems in metal processing and manufacturing. Every year
many recent university graduates will become well-qualified engineers.
Some of them will come through courses of study in industry. Others,
having a basic engineering knowledge will continue additional studies at
colleges to prepare themselves for work in industry. Therefore, an engineer
does not finish his education when he receives his diploma, particularly in
the fields of interest to implement engineers who are to study new
developments constantly.

There are numerous ways in which industry and education can
cooperate on problems of common interest. Scientists and research
engineers are engaged in work that is intended to provide a scientific
approach to many purely industrial problems. These scientists and engineers
can make a real contribution to engineering education or academic research.
They can, for example, propose advanced engineering courses and they can
actively participate in basic and applied research.

Similarly, large and complicated projects of new technologies
could well be handled by institute researchers working on practical
applications. This would often provide the most efficient approach to the
solution of processing problems.
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Active Vocabulary

approach — miaxiz

contribution — BHecok

implement — 3a6e3mneuyBatu

improvement — ymockoHaJIeHHS

inexhaustible [inig'zo:stob(e)l] — HeBHUepHUI
intended — npu3HaveHwi

invention — BUHAXix

measles ['mi:z(a)lz] — kip

metal processing — meTa006poOKka

research — gocmimxenns surgery ['s3:d3(a)ri] — xipypris
vaccine ['veeks1:n] — BakiiHa

Ex. 2. Find answers to the questions below

1. Why does science play an important role in our life?

2. How does higher education help to improve manufacture and
develop industry?

3. What are future improvements in productivity dependent on?

4. What engineers are necessary howadays?

5. Who can make a real contribution to academic research?

6. What must a qualified engineer know to meet the needs of
industry?

7. How do scientists and engineers contribute to engineering
education?

8. What can help to solve the processing problems?

9. Why is it important for scientists to cooperate with industry?

10. Why does an engineer have to continue his education after
receiving a diploma?

11. What is the role of science in manufacture?

12. Why is manufacture closely connected to science?

Ex. 3. Match the words from the text with their meanings in the
right column

A. Availability 1) to act in a certain capacity

B. Serve 2) giving something to someone

C. Research 3) be held

D. Graduate 4) be employed

E. Be engaged 5) the state of being ready for use

F. Contribution 6) a scientific investigation

G. Be handled 7) a person who holds an academic
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Ex. 4. Arrange the following sentences according to the logic of
the text

1. Both scientists and engineers can make a contribution to
engineering education and academic research.

2. An engineer does not finish his education when he receives his
diploma.

3. There is a close cooperation between industry and education.

4. The higher school can serve the needs of industry.

Ex. 5. Listen to the information about the qualifications and
personal characteristics that would be necessary for the job of a
mechanical engineer

If | have a job of a mechanical engineer, I’ll need the following
skills and abilities:

determine the causes of technical problems and find solutions for
them;

determine the tools and equipment needed to do a job;

analyze needs and requirements when designing products;

repair machines or systems; test and inspect products, services, or
processes. Evaluate quality or performance;

design equipment and technology to meet user needs; watch
gauges, dials, and output to make sure a machine is working properly;

maintain equipment on a routine basis. Determine when and what
kind of maintenance is needed;

operate and control equipment;

install equipment, machines, wiring or programs to meet
specifications.

Ex. 6. Translate the following sentences into English

1. ¥V xiani XV cromitts B 3axinHiit €8poni Oyimo 6arato 3podieHo
JUISl PO3BUTKY TIPOMHCIIOBOTO BUPOOHHIITBA.

2. By1no ynockoHaneHe BOISHE KOJIECO, SIKE BUKOPHCTOBYBAIOCS SIK
JIBUT'YH.

3. Iomut Ha MeTan CHOpUSB YIOCKOHAIEHHIO JHOMEHHOI Medi, IO
JTAJI0 MOYKJIMBICTB OJICP KYBAaTH O1NTBIN SKiCHHI MeETall.

4. Y meramoo0poOii modanu 3acTOCOBYBATH MOJIOTH UISI KOBKH
MeTaITy Ta MPOCTi BUAY UTi(PyBaIbHAUX 1 TOKAPHUX BEPCTATIB.
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5. YV ripHuuiii cmpaBi  OyJao BIPOBa/UKEHO HACOCH  JUIA
BiIKaYyBaHHS BOIY i3 MIAXT i Pi3HI MiIHOMHI MEXaHI3MH, IO TO3UTHBHO
BIUIMHYJIO Ha BUJOOYTOK PYy/AW Ta BYTiJIS.

6. YV TKalbKkoMy BHPOOHHIITBI OYJI0 BIOCKOHAJICHO TKAIBKHIMA
BepCTaT, 3’sSBUIACS B’s3ajbHA MAIllMHA, IO JaJI0 MOXIIUBICTh 301TBIIUTH
BHUPOOHUITBO TKAHWH.

7. Benuke 3Ha4YeHHS IS CTBOPEHHS PI3HMX MAIWH I MEXaHI3MiB
MaJI0 BUTOTOBJIEHHS TOJWHHUKA 3 MAasTHHKOM, MaiOyTHHOrO IMpooOpasy
0araTbOX MallvH.

8. 3HauHi JOCSATHEHHS B HAyIll JTAJIM MOXIIMBICTH YIOCKOHAJIHTH
KOMIIac, acTpONIsIOit0, MOPChKI KapTH Ta aTJIACH.

9. JlocsiTHEHHS y IPOMUCIIOBOCTI ¥ CUTBCHKOMY TOCIIOZAPCTBI JajIu
MOJKJIMBICTh 3HAYHO 301IBIIUTHA OOCSTH BUPOOHHIITBA TOBAPIB 1 TOBAPOOOIT.

10. Byno crtBopeHO YMOBHM Uil MDKHApPOAHOIrO MOJUTY IIpali,
CBITOBOT'O I'OCIIO/IAPCTBA Ta CBITOBOT'O PHHKY.

11. VYcmixu cydacHOl TEXHIKHM, HacamIepesn, 3ajiearh Bif
PO3BUTKY HayKH, alie He MOTpiOHO 3a0yBaTH, IO i TEXHIKa CTABUThH Iepe]
HayKOIO BCE HOBI i HOB1 3aBJaHHS.

12. PiBeHb pO3BUTKY CY4YacCHOrO CYCIHIJIbCTBA BH3HAYAIOTh
JIOCSITHEHHSI HAYKW 1 TEXHIKW, a TEeXHIYHI HOBOBBEJICHHs 0a3yrOThCS Ha
HAYKOBO-TEXHIYHHUX 3HAHHSIX.

Ex. 7. Make up a short presentation about the role of science in
manufacture in Ukraine.
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Unit 6 TECHNICAL ASSISTANCE

Ex. 1. Read and translate the text

In order to avoid the risk of damage or breakdown of single parts
due to long usage any machine and device must be controlled regularly.
Sometimes, if a proper maintenance is not done, a fault could occur, with
negative consequences on the production process and on the workers’
safety. The primary goal of maintenance is to avoid or mitigate the
consequences of failure of equipment. This includes performing routine
actions to keep the device in working order and prevent the failure before it
actually occurs (preventive maintenance), or fixing equipment after
breakdown (corrective maintenance).

Preventive maintenance is designed to preserve and restore
equipment reliability by replacing worn components before they actually
fail. It includes maintenance activities such as partial or complete overhauls
at specified periods, oil changes and lubrication. The ideal preventive
maintenance is a combination of technical, administrative and managerial
actions to prevent all equipment failure. If carried out properly, preventive
maintenance can extend the life of the equipment.

Corrective maintenance, sometimes simply called “repair”, is
carried out to get equipment working again. It aims at restoring the
functionality of a machine so that it can continue to perform its work. This
type of maintenance can be very expensive because sometimes equipment
needs to be replaced, with substantial costs for the company.

Generally, maintenance is scheduled according to:

« the original equipment manufacturer’s recommendations;

* codes and legislation within a country;

« consultancy advice; * previous maintenance;

* most important measured values and performance indications.

Active Vocabulary

breakdown — mosomMka MexaHizmy

lubrication [lu:bri'keif(a)n] — 3MarIyBaHHS MalIHU

maintenance ['meint(a)nons] — gormm, peMoHT  (IOTOYHHIA),
TeXHIYHe 00CITyTOByBaHH:, MaTepiaIbHO-TEXHIYHE 3a0e3TICUCHHS

mitigate — mom’ sKIIyBaTH, MOJETITYBATH

negative consequences — HeraTUBHI HACITIIKA

overhaul [ouvo'ho:l] — perenpHMIT OTISIN, KamiTaXbHUN PEMOHT
prevent — 3amobiratu

reliability — mamitimicTs

substantial — comigawii, Benukuit
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X. 2. Answer to the following questions

. Why is maintenance important?

. What should be done for avoiding the risk of damage?

. What are the main types of maintenance?

. What is the function of preventive maintenance?

. Which activities does it include?

. What is maintenance called if it occurs after a failure?

. Why can corrective maintenance be expensive?

Is replacement of equipment always substantial for the

ONOUTAWN R

company?

Ex. 3. Match the following words with their definitions

1. Fault a) damaged and in poor condition as
a result of much use

2. To mitigate b) a set of rules about how
something must be done

3. To fix C) expert advice within a particular
field

4. Overhaul d) applying a greasy substance to
reduce friction

5. Worn e) a break or other defect in a piece
of machinery

6. Lubrication f) to do the necessary work to repair
something that doesn’t work
properly

7. Code g) to make something less severe or
unpleasant

8. Consultancy h) a careful examination of a
machinery or system that must be
repaired

Ex. 4. Translate the following sentences into English

1. PemoHT ycyBae (pi3udHuUi 3HOC i BITHOBIIOE POOOTONPHUIATHICT
o0J1aTHaHHSA.

2. 3 YacoM TONANBIIIA PEMOHT CTA€ €KOHOMIYHO HEJOILTHHIM.

3. 3H0mTyBaHHs BiIOYBAE€THCS HACTIIBKH IHTEHCHBHO, IO BUTPATH
HAa PEMOHT CTalOTh OJHAKOBUMH a00 OIIBIIMMH BiJ BapTOCTI HOBOTO
obagHaHHSA, TOOTO JeTaih, BY30J UM OONaTHAHHS AOCSATHYIH TPAHNIHOTO
3HOCY.

4. TexuiuHe o0OCITyroByBaHHA MICTHTh pOOOTYy 3 OIIALY
o0nasiHaHHS, IEPEeBipKyY Ha TOYHICTH, MPOMHUBAHHS, 3MAIICHH 1 T. 1.
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5. HeoOXimHuMK yMOBaMH HOPMAJIBHOTO Mepediry BHPOOHHYHMX
TMIPOLIECiB HA MiJNPHEMCTBI € TIOCTiHE MiATPUMYBaHHS B poOOYOMY CTaHi
MAIlIMH Ta YCTaTKyBaHHS.

6. Y Mexax CHCTEMH TEXHIYHOTO OOCIyroBYBaHHS BHPOOHHIITBA
BUKOHYIOTHCS Pi3Hi (yHKII.

7. OyHKIIT CHCTEMH TEXHIYHOr0 0OCITyrOBYBaHHS MICTSTh PEMOHT
TEXHOJIOTIYHOI'0, EHEPT€THYHOr0, TPAHCIIOPTHOTO Ta 1HIIIOTO YCTaTKyBaHH,
JIOTJIS] 32 HUM 1 HaJIaroJDKyBaHHSL.

8. MammHn Ta ycTaTKyBaHHS CKJIQJAIOThCs 3  0arathox
KOHCTPYKTUBHHX €JIEMEHTIB, sIKi B Tpoleci eKcIuTyaTallii 3a3HaloTh Pi3HUX
HaBaHTa)XEHb, 1 TOMY 3HOIIYIOTHCS HEPIBHOMIPHO.

9. [Miapo3ainy, 1m0 BXOAATH 0 CKJIaly PEMOHTHOr'O I'OCIIOIapCTBa,
3MIHCHIOIOTH TEXHIYHE 00CIYTOBYBaHHS Ta PEMOHT 3aco0iB Tpaili, MOHTaX 1
BBEJ/ICHHS B JIII0 HOBOTO YCTAaTKyBaHHsS, BUTOTOBJICHHs 3alacHUX YacTHH 1
HECTAHIAPTHOTO  OOJAIHAHHS, MOCPHI3aIlil0 MIFOYMX MAallMH Ta
yCTaTKyBaHHSL.

10. Jns Ttoro, mio0 3aolIaguTH MaTepialbHI W EHEpPreTHYHI
pecypcd, ONTHMI3yBaTH NPOIEC TEXHIYHOrO OOCIYroBYBaHHs, MOTPIOHO
3a0e3MeunTH pallioHalbHy eKCIUTyaTallil0 OCHOBHOI'O TEXHOJIOTIYHOI'O
o0JafHaHHS.

11. Bumynienuii pemoHT Ha (alOpuii Moxe OyTH BHKIMKaHHIA
MOIIKO/DKCHHSIM ~ KOHBEEPIB,  €JIEKTPOOONaJHAHHSA,  OCHOBHOrO 1
JIONIOMI>KHOT'O TEXHOJIOTTYHOro 00IaJHaHHS.

Ex. 5. Make up a short presentation about preventive
maintenance or corrective maintenance
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Unit 7 SMART MATERIALS

Ex. 1. Read and translate the text

The world of engineering was changed by appearing an invention
called smart — or shape memory — materials. There are two types of such
materials: metal alloys and plastic polymers. The metal alloys were made
first and they are usually an expensive mixture of titanium and nickel.

Shape memory materials are called “smart” because they react to
changes in their environment. One can mention the following shape
memory materials:

* plastics that return to their original shape when the temperature
changes. One use is in surgery where plastic threads “remember” the shape
of a knot, react to the patient’s body temperature and make themselves into
stitches;

* metal alloys that have a “memory” and can return to their original
shape. They are used in medical implants that are compressed so they can
be put inside the patient’s body through a small cut. The implant then
expands back to its original shape. More everyday uses are for flexible
spectacle frames and teeth braces;

« solids that darken in sunlight, like the lenses in some sunglasses;

« liquid crystals that change shape and colour. These have been
used in climbing ropes that change colour if there is too much strain and
weight on them.

The future of these materials and their possible uses is limited only
by human imagination. One clever idea is that if cars were made of smart
metal, a minor accident could be repaired by leaving the car in the sun.

Active Vocabulary

alloy — cruias

implant ['implo:nt] — BXXKBIEHA TKAHWHA, OPTaH, IMITIAHTAHT
knot — Bysomn

shape memory materials — mapepiasu 3 edexrom mam’sTi hopmu
solid — tBepme Timo

stitch — cTi6ok, moB

strain — HaTsTYyBaHHS, KedopMAaIlis

teeth brace — opromonTHYHI CKOGH,

mractuake thread [Ored] — auTka

Ex. 2. Complete the definitions below with the words from the
text
1. An is something medical put inside the body.
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2. You need a good to think of new and interesting

ideas.
3. are materials made from mixing two metals.
4.To means to become bigger
5.To is to change because something else happens.
6. The is everything around a person or thing.
7.Tobe means to be made smaller.

Ex. 3. Choose the answers to the questions below

1. Smart materials change when a) the weather changes.
b) something affects them.
c) the light is switched on.

2. Plastic threads are used for a) sewing.
b) stitching.
c) knitting.

3. Medical implants made from | a)they save lives.
shape memory alloys are good | b) they change colour.

be cause c) they are easy to put in.
4. Climbing ropes with liquid | a) warn you.
crystals change colour to b) amuse you.

) make you heavy.

Ex. 4. Discuss with your partner ideas below

Choose one of the smart materials in the text. Think of three
interesting ways it could be used. Compare your ideas with other students.
How many orig inal ideas are there in your group? Do you think the
materials are clever, fash ionable or formal?

Ex. 5. Translate the following sentences into English

1. CunaB — e TBepaa abo pigka OTHOpITHA PEYOBMHA, YTBOPEHA
CIUTABJICHHSM KiJIBKOX METaJliB a00 METaiB 3 HeMeTaJaMH.

2. Yci cmaBu y TBEpIOMY CTaHi, 3a3BHYaif, MalOTh KPUCTAJIIHYy
OymoBy.

3. BaraTo cnnaBiB, HanpuKiIaz, OpoH3a, CTalb, YaBYH, OYIIH BimoMi
JTABHO 1 yKe TOMIi MaJH BENHUKE MPAKTUIHE 3aCTOCYBaHHS.

4. barato BIacCTMBOCTEH CIUIaBiB 3HAYHO Kpallli, HDK Y YHCTUX
METAJIiB, 0 BXOIITh A0 IXHBOTO CKIIATy.

5. Meranu 1 HEeMeTalu, 3 SKUX CKJIAJA€ThCs CIUIAB, HA3HUBAIOTHCS
KOMIIOHCHTAMH CIDIABY.

6. Temmeparypa IUIaBJICHHS CIDIABIB, 3a3BHYAM, € HIDKYOKO Bif
TeMIepaTypy METaliB, 0 BXOAATH J0 IXHBOTO CKIAIY.
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7. Bupobu 3 4ucTOro 3010Ta JErKo JeOpMYIOThCS, CTUPAIOTHCS,
TOMY JUISl BUTOTOBJIEHHSI FOBETIPHUX BHPOOiIB 3aCTOCOBYIOTH CITIAB 30JI0TA 3
MiJJTIO.

8. OCHOBOIO CIUIABIB CIIYTYIOTH TaKi METalH, sK: 3alli30, Milb,
aJIOMIHIH, MarHid, TUTaH.

9. HaiibinpIe 3Ha4eHHs Y CyJacHil TEXHIIll MalOTh CIUIABH 3ai3a
3 BYIJIEIIEM, a HE YHCTE 3aJI1i30.

10. Jns aBiamii 3acTOCOBYIOTH JIETKi CIUIaBH Ha OCHOBI MarHifo,
TUTaHy, aJFOMIHIIO.

11. Bukopucranns Bonbdpamy, KoOadbTy, HIKEIIO MAIOTh BEITUKE
3HAYCHHS JJIs1 METAI000pOOHOI IPOMHKCIIOBOCTI.

12. Inst MmammHOOYAyBaHHST HEOOXIHI JIETKI CIUIaBH, HEPO3UUHHI
B KHUCJIOTaX, CTiHKi B arpecMBHUX Ta30BHX CEpEIOBUILAX, TEIUIONPOBiIHI,
MarHiTHi a0 HEMarHiTHi.

Ex. 6. Make up a short presentation about smart materials
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Unit 8 METALS

Ex. 1. Read and translate the text

If you look around you, you will see that many of the things we use
in our daily life have metal in them. Metals are substances that are mined
from the earth where they were formed a long time ago. When metals are
mined, they are found mixed with rocks and earth in a form called ore. The
most common ores are iron and bauxite. Aluminum, a metal used for many
household objects, is made from bauxite. There are as many as seventy
different kinds of metals, but iron is the most commonly used. After iron
ore is mined the rocks and dirt must be separated from the metal. This
process is called smelting and is done by heating the ore in giant blast
furnaces.

The ore is placed in a steel furnace which is lined with bricks. Then
a special kind of coal, called coke, is added along with limestone. Hot air is
forced into the furnace, heating the mixture to 1.600 degrees centigrade.
The metal in the ore becomes liquid and sinks to the bottom. Other
substances rise to the top and are skimmed off. These waste products are
called slag and are worthless. The liquid iron is then poured out into a mold
to cool and become solid. Later, it can be heated again and molded to make
useful items. If it is to be made into steel, iron is melted again and mixed
with carbon in another careful process. There are many kinds of steel, and
the process for making each kind is different.

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

Active Vocabulary

bauxite ['bo:ksart] — Gokcut, anromiieBa pyna
case-hardening — moBepxHeBe 3MilTHEHHS

COre — ceplieBUHA, CEPJCUHHK

furnace ['f3:nis] — miu (TexHiuHa)

limestone — Bammsik

molybdenum [ma'libdenom] — Momniomen
mould — dhopma
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ore — pyna

rustproof — Hep>aBirouwii, KOPO31HHO-CTIAKHIA

slag [sleeg] — nutak, okanuHa
smelting — raBka, TIaBIeHHS

substance ['sebstons] — peuoBuna
tungsten ['tvastan] — Bosbdpam
vanadium [vo'neidiom] — Banamii

Ex. 2. Find answers to the questions below
1. What equipment and materials are needed to extract iron from

iron ore?
2. How is steel made?

3. How does different inclusion of other elements influence the

properties of the steel?

4. Why are metals essential in today’s life?

Ex. 3. Match the words from

the text with their meanings in the

right column

A. Mine 1) the ore from which aluminum is
made

B. Furnace 2) baked clay

C. Process 3) to dig a hole in order to obtain
something

D. Brick 4) extremely large

E. Bauxite 5) an enclosed space in which a hot
fire is made to extract metals from
ores

F. Giant 6) a rock from which metal can be
obtained

G. Liquid 7) a substance which is not a solid
or a gas

H. Ore 8) a connected set of actions which
are carried out to obtain a particular
result

Ex. 4. Arrange the following sentences according to the process

of melting described in the text

1. The liquid iron is poured out into a mold to cool and become

solid.

2. The ore is put in a steel furnace.
3. A coke is added with limestone.
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4. The metal in the ore becomes liquid and sinks to the bottom.
5. Hot air is forced into a furnace.
6. Slag rises to the top and is skimmed off.

Ex. 5. Translate the following sentences into English

1. 3amizo Ta ¥oro cruiaBu, Oe3MepevHoO, € OCHOBHUMHU TEXHIUHUMH
MaTepiaaMu.

2. I3 dYopHHX MeTajiB BHUTOTOBJISIOTH BEPCTaTH, aBTOMOOLI,
KopaOiti, MOCTH, CLIbCHKOTOCIIONAPChKI MalIMHH, TPYOW, IHCTPYMEHTH Ta
1oOyTOB1 BUPOOH.

3. AJIoMiHiIEBI CIUTaBM TIOCialOTh JApyre Micie cepen
KOHCTPYKLIHHHUX MaTepiaiB.

4. CyMinri MOpOMIKY MarHito 3 OKHCHUKAMH BUKOPHUCTOBYIOTH JIJISI
BUTOTOBJICHHS OCBITJIIOBAJIBHUX 1 3aIAJIIOBAIEHUX PAKET.

5. TutaH BUKOPUCTOBYIOTh A1 BUTOTOBIICHHS XIMIYHOI anapaTypu
Ta B PI3HHUX rajy3sX MallMHOOY/TyBaHHS.

6. AJFOMiHI€BI CIUTaBU CTilKi 10 aTMOc(epHoi KOpo3ii, MOPIBHIHO
JIelIeBi, pocTilie 100yBatoThCsl Ta 00POOISIOTHCS.

7. Bucoka apocTiiKicTh TUTAHY Ta HOro CIUIaBiB poOHTH iX ayxe
LIHHUMH MaTepiaiaMu Jyisl JIITaKo- 1 paKkeToOyayBaHH:.

8. Xipypru BUKOPUCTOBYIOTh TAHTAJIOBI IUNIACTUHKH, JIPIT, CTEPIKHI,
LIYPYITH JUIsl CKPITJICHHS KiCTOK.

9. Meranu Hajexarh JI0 YKCIA HAUMONIMPEHIIINX MaTepialiB, sKi
JIOOVHA BUKOPHCTOBYE IS 3a0€3MEUEHHS CBOIX JKUTTEBUX moTped. 10.
AJIOMIHIEBI CIUIaBU 3aCTOCOBYIOTh y PpaKeTHId TeXHill, aBia-, aBToO-,
cyalJHO- Ta mpuiano0yayBaHHi.

11. CiaBu TuTaHy n0oOpe CYMICHI 3 KHMBOK TKaHWHOIO, TOMY 3
HUX BHUTIO[ | TOBJISIIOTH MEANYHI IHCTPYMEHTH.

12. MexaHi4Hi BIaCTHBOCTI METAJIIB € HAHBa)KIIUBILIHMH.

Ex. 6. Make up a short presentation about the way metals are
produced using the following phrases

1. First iron ore is mined.

2. Then .../ Secondly ... .

3. After that ... / Thirdly... .

4. Later... .

5.Intheend .../ Finally ...
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Unit 9 MATERIALS

Ex. 1. Read and translate the text

A well-qualified mechanical engineer uses different materials to
build machinery or tools. A specific knowledge of materials is required,
concerning qualities, properties, costs and general characteristics.

While making a machine or a tool, the most suitable material must
be chosen by considering its properties, which can be classified as
mechanical, thermal, electrical and chemical. The main types of materials
used in mechanical engineering are metals, polymer materials, ceramics and
composite materials.

The most commonly used materials are metals, which can be
divided into ferrous and non-ferrous. They can be used in their pure form or
mixed with other elements. In this second case we have an alloy and it is
used to improve some properties of the metals. The most commonly used
ferrous metals are iron and alloys which use iron. Because iron is soft and
pasty it is not suitable to be used as a structural material, so a small amount
of carbon is added to it to make steel alloy.

Non-ferrous metals contain little or no iron. The most common
non-ferrous metals used in mechanics are copper, zinc, tin and aluminium.
Some common non-ferrous alloys are brass (formed by mixing copper and
zinc), bronze (formed by mixing copper and tin) and other aluminium alloys
which are used in the aircraft industry. Other examples of materials used in
mechanical engineering are plastic and rubber.

PVC or polyvinyl chloride is a type of plastic and is used to
insulate wires and cables: Rubber is a polymer and its best property is
elasticity, as it returns to its original size and shape after deformation.

Ceramic materials are good insulators: hard, resistant and strong,
but brittle. Composite materials are made up of two or more materials
combined to improve their mechanical properties. Concrete is reinforced
with steel and is used in building engineering.

Active Vocabulary

brass [bro:s] — naTyHb, )KOBTa MiJib

brittle — kpuxkwuit, TamMKwit

chloride ['klo:raid] — xmopwn

concrete — 6eToH

copper — mMiznp

ferrous ['feras] — 3ami3uCTHA, SKHIA MiCTUTh JBOBAJICHTHE 321130
insulate ['insjulit] — i3omoBatu

non-ferrous — xombopoBwuii (mpo mertan)
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pasty ['peaesti] — B’ s3kwuii

property — BIacTUBICTh, XapaKTEPUCTUKA
rubber — ryma, kayuayk

tin — onoBo

wire [waia] — apit

Ex. 2. Find answers to the questions below

1. What is the basic classification of metals?

2. What specific knowledge is required for building machinery or
tools?

3. What are the main types of materials used in mechanical
engineering?

4. What are the characteristics of iron?

5. Why are alloys created?

6. Which materials are good insulators?

7. Is steel an alloy?

Ex. 3. Match the words with their definitions

A. Alloy 1) a type of plastic used for
insulation

B. Steel 2) a combination of different metals

C. Pvc 3) an alloy formed by mixing iron
and carbon

D. Concrete 4) an alloy formed by mixing copper
and zinc

E. Brass 5) metals containing iron

F. Ferrous materials 6) a composite material used to
build houses

G. Ceramic 7) a metal not suitable as structural
material

H. lron 8) a good insulator but brittle

Ex. 4. Complete the definitions with the words in the box

Cooking, coins, alloy, air, copper, wires, steel, carbon, gold, ferrum,
expensive, ductile

Iron: Its Latin name is (1) . It is magnetic and has a silvery
colour. In prehistoric times it was used to make ornaments and weapons. If
exposed to the (2) , it oxidises. (3) . It is one of the most
widely used met als by humans. In prehistoric times it was used to make
cooking utensils, (4) and ornamental objects. It is used in (5)

and cables. (6) : It is the most (7) metal and is
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used to create precious jewel 33 lery. It is the most (8) metal. (9)
> Itis an (10) formed from iron and (11) . It can

contain between 2,1% and 4% carbon. It is also used for (12)

utensils and pans.

Ex. 5. Translate the following sentences into English

1. V 3aranpHOMYy BHIIAIKy MaTepiald B KOHCTPYKIISIX MOXYTh
3a3HAaBaTH PI3HUX 3a BUJIOM HABaHTAXEHb, IO CIPUYHHSIIOTH MOSBY Pi3HHUX
BuAiB nedopmaiiii: po3TATy, CTHUCKaHHs, 3THHY, KpY4YeHHs, 3CyBy a0o
1XHBOT CYKYITHOCTI.

2. Pi3HOMaHITHUMH € 1 yMOBH eKCIUTyaTallii MarepiamiB 3a
TEeMIIEPATYpOl0, BHJOM  HABKOIHIIHHOTO  CEPEOBHINE,  IIBHUIKICTIO
MPUKIIaJaHHS HABAHTAXXEHHSI Ta 3aKOHOM HOro 3MiHH Yy Yaci.

3. IcHye Oarato IIOKa3HUKIB MEXaHIYHMX BJIACTHBOCTEH 1,
BIJIMOBIiIHO, Oaral]To METOIB MEXaHIYHUX BHIIPOOYBaHb.

4. J1nsa MetaiiB Ta KOHCTPYKUIHHUX TJIacTMac HaNMONIMPEHIINMU
€ BUITPOOYBaHHS Ha PO3TATYBaHHS, TBEPAiCTh, STMHAHHS Ta YAAPHUI 3THH.

5. Kpuxki KOHCTpyYKIIiiiHI MaTepianu (HaIpUKIai, CKIIO, KepaMiky,
MeTajol | kepaMiKy) nepeBa)KHO BUIPOOOBYIOTh Ha CTHCKaHHS 1 CTATHYHUIA
3THH.

6. MexaHi4yHi BJIaCTHBOCTI KOMIIO3MIIIITHUX MaTepialliB BaKIMBO
OLIIHIOBATH, TAKOX, B YMOBaX BHIIPOOYBaHHS Ha 3CyB a00 Kpy4YeHHSI.

7. MinnicTe MarepialiB, II0 peali3yeThcsi B eJIeMeHTax
KOHCTPYKIIIH, 3aJIe)KUTh HE TUIBKU BiJl MEXaHIYHUX BJIACTHBOCTEH caMoro
Martepialiy, a i Bia popMu Ta po3MipiB Jerai.

8. MinnicTh MatepialliB 3aJeKUTh HE TUIBKA B MEXaHIYHHX
BJIACTHBOCTEH CaMoOro Matepiaiy, a i BiJl MPpyXHOI eHeprii, HAKOINYEHOI B
HaBaHTAXXEHI KOHCTPYKIIIi.

9. MinHicTh MatepiaiiB 3aJeXHUTh HE TUIBKH BiJ] MEXaHIYHUX
BIIACTUBOCTEHl camMoro warepiamry, a ¥ BiIl XapaKTepy BIUIHBY
HaBaHTAXEHHSL.

10. Cxemu mipuKIagaHHs 30BHIMIHIX CHII Ta poboda TeMIepaTypa B
KOMIUIEKC] CIIPUYUHSIOTH TaK 3BaHy KOHCTPYKIIIHY MIITHICTb.

11. OCHOBHMMH MEXaHIYHUMH BJIACTUBOCTSIMH METAIIB € MIIIHICTD,
TBEPHICTh, TPYXKHICTh, IUIACTHYHICTh, KPHUXKICTh, YyHapHa B’ SI3KICTb,
BHUTPUBAJIICTB, OMIp KPYTIHHIO.

Ex. 6. Make up a short presentation about the usage of materials
in different spheres of our life
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Unit 10 MACHINE TOOL

Ex. 1. Read and translate the text

A machine tool is a machine for shaping or machining metal or
other rigid materials, usually by cutting, boring, grinding, shearing, or other
forms of de formation. All machine tools have some means of constraining
the workpiece and provide a guided movement of the parts of the machine.

A machine tool is a sort of machine used as a tool in the making of
other machines. Machine tools were powered in the Middle Ages by
humans and ani mals, and later by the energy captured by waterwheels.
After the Industrial Rev olution, most machine tools were powered by
steam engine and nowadays by electricity.

Machine tools can be operated manually or under automatic
control. In the 1960s, computers gave more flexibility to the process. Such
machines became known as computerized numerical control (CNC)
machines. They could precise ly repeat sequences, and could produce
much more complex pieces than even the most skilled tool operators. Let’s
examine the main features of some of the most commonly used machine
tools.

Turning machine

The engine lathe is the most important of all the machine tools. It is
used to produce external or internal cylindrical surfaces. The piece is held
by the ma chine and is rotated while a cutting tool removes excess metal
from the external diameter. Internal turning consists of enlarging and
finishing a hole.

Drilling machine

It is used to produce circular holes in metal with a twist drill. It
also uses a variety of other cutting tools to perform the basic hole-
machining operations.

Shape

This is a metal-cutting machine used to produce or modify flat
surfaces. The cutting tool moves cutting on the forward stroke, with the
piece feeding auto matically towards the tool during each return stroke.
Shapers can be horizontal or vertical.

Milling machine

This cuts flat metal surfaces. The piece is fed against a rotating
cutting tool. Cutters of many shapes and sizes are available for a wide
variety of milling op erations. Milling machines may be manually
operated, mechanically automated, or digitally automated via computer
numerical control (CNC).

Grinding machine
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This removes excessive material from parts that are brought into
contact with a rotating abrasive wheel. Grinding is the most accurate of all
the basic ma chining processes, but also the most time consuming.

Press

This is a machine tool that changes the shape of a workpiece.
Historically, 35 metal was shaped by hand using a hammer. Machine
presses can be dangerous.

Band saw

It is a power tool which uses a blade consisting of a continuous
band of met al with teeth along one edge. The band usually rides on two
wheels rotating in the same plane. Band saws are used for woodworking,
metalworking, or for cut ting a variety of other materials, and are
particularly useful for cutting irregular or curved shapes. A constant flow of
liquid is poured over the blade to keep it cool and preventing it from
overheating.

Active Vocabulary

abrasive — nuti¢yBansHui

blade — ne3o0

boring — cBepmminus

constraining — ctpuMyBasbHHIA, 0OMEKYBATbHUI
grinding ['graindin] — momen, moapiOHIOBaHHS, 1LTI(HYBaHHS
lathe — Toxapuwuit Bepcrat machine

tool — Bepcrar, MetaopizansHUil BepcTar

machining — mexaniuta o6po6ka

numerical control — urcioBe ynpaBiiHHSI

rigid ['ridzid] — sxopcTkuit, TBepAMit, HETHYUKHIt
Sequence — mocIIiI0BHICTh

shaping — Hamansst GOPMH, BUTIISITY

shearing — 3pi3

stroke — xi 1 mopIHsl, KJamaHa, TakT poOOTH ABUTYHA
turning machine — TokapHuii cTaHOK

workpiece — 06pobiroBaHa 1eTab, 3ar0TOBKA

Ex. 2. Decide if the following sentences are true (T) or false (F)

1. Turning machines remove excess metal from the external
diameter and enlarge and finish a hole.

2. In the Middle Ages most machine tools were powered by
electricity and steam engines.

3. CNC machine means central nervous control machine.

4. Shapers can only be vertical.

37



5. Drilling machines use a twist drill to make circular holes.

6. Milling machines can only be manually operated.

7. The engine lathe is the most important of all the machine tools.

8. Grinding machines remove excessive material from parts.

9. Band saws use a band of metal with teeth to cut various parts.

10. Presses are not dangerous if operated by both hands.

11. Machine tools can be operated only under automatic control.

12. A constant flow of liquid is poured over the blade to keep it
overheated.

Ex. 3. Complete the table

MACHINE TOOL FINAL RESULT DESCRIPTION
turning machine external and in ternal | It removes excess
flat surface metal from the external
diameter. It enlarges
and finishes a hole.
specific shape It cuts flat metal
surfaces.
holes It uses a twist drill to
make holes.
flat surface It cuts the piece.
specific shape It changes the shape of
a workpiece.
cut pieces It cuts various parts
using a con tinuous
band
finishing It removes excessive
material from parts

Ex. 4. Translate the following sentences into English

1. Jleonapno na BiHui BUHAWIIIOB TOKAPHUI BEPCTAT, Yy SIKOTO PyX
IIAHAETS BiAOyBaBCs 3a JOMOMOTOI0 HOXKHOI TeJIaTi.

2. Y XVII cronitti B KuiBebkiit Pyci 3’siBrncs nepini crierianbHi
MaicTep Hi-TOKapHi, SKi 3aiiMaluCs BUTOTOBJICHHSAM JepPEB’STHOTO TIOCYY.

3. Ilepmmii TokapHHWH aBTOMAT 3 MAara3wHOM, i3 PO3MOALIEYNM
BaJOM, 3 IDIOCKUMH 1 UWIIHAPUIHUMH KylTadkaMid OyB CTBOpPEHHH
Crrercepom y 1873 porii.

4. Y KOHCTPYKIii JepeBooOpoOHOro BepcraTa, 3a3BHYAM,
BHKOPHCTOBYETHCSI 00€pPTOBHI BHCOKOLIBHIKICHUI MeXaHi3M 00epTOBOTO

PyXy.
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5.Y 1490 poui Jleonapno na Bindui BUHAHIIOB PUCTOCYBAHHS IS
miaATpuM K1 pi3aJIbHOTO iHCTPyMEHTA.

6. Ha TtokapHmx Bepcratax 3acTOCOBYIOTh pi3HOMaHITHHH
pi3aybHUI IHCTPYMEHT.

7. Marepian pi3aJbHOTO IHCTPYMEHTa Mae J0Ope MpaIlfoBaTH Ha
BUTUH 1 CTHCK.

8. CmepmiwibHI BepcTaTd BHKOPHCTOBYIOTH Yy MEXaHIYHHX,
CKJIaJ]aJIbHUX, PEMOHTHHX Ta 1HCTPYMEHTAIBHHX LieXaX MaIlInHOOYAiBHUX
3aBOJIIB 1 B MANPHEMCTBAX MaJIoro Oi3HeECY.

9. Marepian pi3aJIbHOr0 iHCTpyMEHTa IOBHHEH MaTH TapHY
TEIJIONPOBIIHICTh, JOOpe 1uTiyBaTUCS 1 TPOXKAPIOBATHCS.

10. CeepumunbHui Bepctatr 2M112 npu3HaYeHUid UIsi CBEp UTiHHS
OTBOPIB Y JIETANISIX 13 YOPHHX 1 KOJIbOPOBUX METaJIB.

11. ToxapHuii BepcTaT NMpU3HAYEHUH Ui BIUIUBY Ha JEPEBHHY,
HUIAXOM O0OpoOKM i1 (pe30r0, HOXKOBHM BajiOM, CBEPUIOM YH IHIIUM
Ppi3aJIbHUM 1HCTPYMEHTOM.

12. Ilpocrora KOHCTpyKLii 3a0e3ledye JIETKICTh YNPaBIiHH,
HaJIIIHICTD 1 JIOBTOBIYHICTh BEPCTATIB.

Ex. 5. Make up a short presentation about different machine
tools
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PART 2
Test 1 BASIC MECHANICAL ENGINEERING

Choose the correct answer

1. ..... includes the design and construction of buildings, roads,
bridges and dams. It is one of the oldest forms of engineering and involves
further specialist areas such as transportation, water resources, surveying
and construction.

a) civil engineering

b) mechanical engineering

c) electrical engineering

d) genetic engineering

2. ... deals with the application of mechanical power and the
design of me chanical systems, machines and tools. Engineers require an
understanding of a number of important principles including those related to
heat transfer, energy, fluid mechanics and kinematics.

a) civil engineering

b) mechanical engineering

c) electrical engineering

d) genetic engineering

3. ..... includes the study of electricity and the design of electrical
systems like circuits and computer chips. Some of the areas electrical
engineers might work in include telecommunications, electronics, signal
processing and control systems.

a) civil engineering

b) mechanical engineering

c) electrical engineering

d) military engineering

4. ..... uses science to process raw materials and chemicals into
useful forms.

a) software engineering

b) nuclear engineering

c) civil engineering

d) chemical engineering

5. ..... involves the manipulation of an organism’s genes.
Engineers directly alter genes using techniques such as molecular cloning
and transformation.
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a) genetic engineering
b) nuclear engineering
c) civil engineering

d) military engineering

6. ..... combines computer science and electronic engineering in
order to design computer technology from the wvery small, such as
microprocessors, to the very big, such as supercomputers.

a) computer engineering

b) genetic engineering

c) civil engineering

d) military engineering

7. ..... involves research, design and modification in order to
implement fast, high quality software in a range of areas, apply a variety of
principles and tech niques to computers and other products that use
software.

a) software engineering

b) computer engineering

c) civil engineering

d) military engineering

8. ..... incorporates the design and construction of various military
structures and devices. They are involved in activities such as weapons
design and bridge construction.

a) military engineering

b) software engineering

C) computer engineering

d) civil engineering

9. Usually regarded as part of civil engineering, ..... involves the
design of buildings, large structures and other things that rely on the
importance of structural integrity. They must pay particular attention to
safety because of the huge loads involved.

a) structural engineering

b) mechanical engineering

c) electrical engineering
d) military engineering
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10. ..... applies various scientific principles and ideas to help
provide clean water, minimize pollution and improve the environment.
They work in a number of areas that can relate to air pollution, waste
disposal, recycling, global warm ing, water pollution and other
environmental issues.

a) environmental engineering

b) mechanical engineering

c) electrical engineering

d) military engineering.
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TEST 2 BASIC MECHANICAL ENGINEERING

Answer the following questions

1. Which of the following is a power transmitting element?
a) nuts and bolts

b) sprockets and chains

c) axles

d) all of the above

2. Machine elements such as bearings are
a) holding type elements

b) supporting type elements

C) power transmitting elements

d) all of the above

3. The shaft directly connected to the power source is called as

a) line shaft

b) counter shaft

¢) both a. and b.

d) none of the above

4. Which of the following is a machine shaft?
a) line shaft

b) counter shaft

c) crankshaft

d) all of the above

5. Which of the following statements is true?

a) axles are used to transmit power

b) shafts and axles are rotating elements

c) shafts transmit power while axles do not transmit power
d) all of the above

6. Which of the following is not a reason to design and redesign a
product?

a) optimum design

b) innovation

C) appearance

d) none of the above
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7. In design process, which process is followed after selecting the
material?

a) selecting factor of safety

b) synthesis

c) analysis of forces

d) determining mode of failure

8. Which design consideration deals with appearance of the
product?

a) ergonomics

b) aesthetics

c) system design

d) creative design

9. Hardness of a material enables it to resist
a) abrasion

b) penetration

c) plastic deformation

d) all of the above

10. The component deforming progressively under load at high
temperatures is called as

a) resilience

b) creep

c) fatigue

d) all of the above

11. Which of the following is not a property of copper alloy?
a) high electrical conductivity

b) high thermal conductivity

c) high strength

d) none of the above

12. In which of the following processes, material is neither added
nor re moved but is deformed into desired shape?

a) surface finishing process

b) metal forming process

c) casting

d) machining
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TEST 3 AUTOMATION

Read the statement and choose the correct answer
1. A step beyond mechanization is ......

a) automation

b) electrification

) mass production

d) simplification

2. Early ..... such as the glass bottle blowing machine required a
lot of oper ator involvement.

a) production machinery

b) hand/muscle power

c) combustion engines

d) program controlled

3. By the 1920s fully automatic machines, which required much
less ....., were being used.

a) measurement

b) operator attention

¢) production machinery

d) electrification

4. Automation or automatic control, is the use of various ..... for
operating equipment such as machinery, processes in factories, boilers and
heat treating ovens, switching on telephone networks, steering and
stabilization of ships, air craft and other applications and vehicles with
minimal or reduced human intervention.

a) control systems

b) control actions

C) operations

d) mechanisms

5. The biggest benefit of automation is that it saves ....., however,
it is also used to save energy and materials and to improve quality, accuracy
and preci  sion.

a) labour

b) industry

€) mechanisms

d) machinery
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6. Automated manufacturing improves work flow and ..... the
morale of workers when a good implementation of the automation is made.

a) increases

b) decreases

c) declines

d) rises

7. The term automation, inspired by the earlier word automatic

(coming from automaton), ..... widely ..... before 1947, when Ford
established an auto mation department.
a) was used

b) has been used
¢) would be used
d) wasn’t used

8. The ..... of automation cannot be seen only in terms of a
reduction of cost and time.

a) purpose

b) reason

c) explanation
d) statement

9. There are automated engines that ..... more energy resources
from the Earth in comparison with previous engines and those that do the
opposite.

a) spend

b) buy

C) consume

d) produce

10. Hazardous operations, such as oil refining, the manufacturing
of indus trial chemicals, and all forms of metal working, were always early
contenders for ......

a) automation

b) industry

) mass production

d) simplification
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TEST 4 INDUSTRIAL REVOLUTIONS

Read and discuss

In 19th century Europe and the United States, changes continued to
occur in technology and the social order. This period is referred to as the
Industrial Revo lution. Factories were built in the larger cities, with
mechanized assembly lines for mass production of goods. For the first time,
a new working class was earn ing wages in factory jobs. As the people in
the United States and throughout most of Europe had achieved
independence from foreign rulers, each nation now had to face its own
economic problems and deal with the changes caused by the Industrial
Revolution. Populations moved from a mostly rural existance to crowded
cities where workers formed a large part of the community. The tele graph
and telephone provided means of long distance communication, which
brought people and communities closer together. The business leaders
gained great wealth. They often did so at the expense of poorly paid factory
workers while working conditions of the period were terrible.

1. Everyone got rich during the Industrial Revolution.
A. True
B. False

2. The telegraph and the telephone were not important inventions.
A. True
B. False

3. Many people moved to the cities to get jobs in factories.
A. True
B. False

4. The middle class had always worked for wages in factories.
A. True
B. False

5. Business leaders thought that the factories were a good idea.
A. True
B. False

The Industrial Revolution was the change in the economy’s
character from a manual means of production to a mechanical one. Goods
were mass-produced by machinery rather than crafted by hand. Because of
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this change in production methods, more goods could be produced at lower
costs. Great Britain is general ly credited as the place of origin of the
Industrial Revolution. By the late 19th century, the United States, with its
abundant natural resources and growing pop ulation, had become the
world’s industrial leader, further cementing its position as a world power.
The number of factories in the United States grew, attracting people from
rural areas who could earn more money working in urban factories than on
farms. As a result, the population of the cities grew. With increased
earn ings, people could buy more goods and improve the quality of their
lives. This consumer demand encouraged existing businesses to expand,
new products to be created, and new industries to be developed.

6. Industry attracted people from rural areas to the cities.
A. True

B. False

7. Consumer demand encouraged business growth.

A. True

B. False

8. Increased earnings did nothing to improve the quality of life.
A. True
B. False

9. The Industrial Revolution began in the United States.
A. True
B. False

10. The Industrial Revolution increased the population in rural
areas.

A. True

B. False

48



TEST 5 MANUFACTURING CROSSWORD PUZZLE

Use the following words to fill in the crossword: bottom line,
budget, cold call, credit rating, deliverables, foreman, headhunter,
incentive, marketing, prin ciple, revenue, stakeholder, strike, union, unit
cost.

Across

3. An organization whose
membership is workers united

4. A person that has an
investment in a business or
industry ‘
8. A refusal to work by 1 1
em ployees as a form of protest ] -
10. Something that motivates or FT T 1T 1 1 1
encourages you to buy a product 1
11. A visit to a client with no ' ‘
prior notice !
12. Money that is made by or
paid to a business

13. A supervisor who directs
other workers

Down - — -
1. Promoting and selling your '
product or service

2. The fnal total of an account

3. The cost incurred to produce
one item

5. The money originally | |
invest ed 6. Services or goods
you are providing

7. A plan for income and
ex penses 9. A person who
identifies suit able candidates
for jobs

11. An estimate of your ability to
meet your financial obligation
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TEST 6 TECHNICAL ASSISTANCE

Read the statements and choose the correct answer

1. In many commercial buildings, heating and cooling engineers
perform ..... tasks on furnaces, boilers, and air conditioners.

a) operational maintenance

b) corrective maintenance

C) preventive maintenance

d) care and maintenance

2. ..... tends to follow planned guidelines from time-to-time to
prevent equipment and machinery breakdown.

a) operational maintenance

b) corrective maintenance

C) preventive maintenance

d) care and maintenance

3. ..... is a term used in the mining industry to describe processes
and condi tions on a closed mine site where there is potential to
recommence operations at a later date.

a) operational maintenance

b) corrective maintenance

C) preventive maintenance

d) care and maintenance

4. ..... is a maintenance task performed to identify, isolate, and
rectify a fault so that the failed equipment, machine, or system can be
restored to an operation al condition within the tolerances or limits
established for in-service operations.

a) operational maintenance

b) corrective maintenance

C) preventive maintenance

d) care and maintenance

5. Maintenance, including tests, measurements, adjustments, parts
replace[lment, and cleaning, performed specifically to ..... faults from
occurring.

a) prevent

b) stop

c) correct

d) make
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6. Preventive maintenance for various ..... and facilities is quite
nuanced.

a) equipment

b) items

C) resources

d) parts

7. This type of maintenance can be very ..... because sometimes
equipment needs to be replaced, with substantial costs for the company.

a) expensive

b) cheap

c) low in price

d) inexpensive

8. The ideal preventive maintenance is a combination of technical,
adminis[trative and managerial actions to prevent all equipment ......

a) failure

b) mistake

c) inaccuracy

d) lack of success

9. Sometimes, if a proper maintenance ....., a fault could occur,
with negative consequences on the production process and on the workers’
safety.

a) is not done

b) was not done

¢) won’t be done

d) is done

10 We can efficiently eliminate any deficiencies since technical
equipment cannot function with maximum ... without maintenance.

a) efficiency

b) possible output

c) effort

d) monitoring
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TEST 7 MANUFACTURE OF PLASTICS
AND RECYCLING

Read and discuss

Plastics can be classified by their chemical structure, namely the
molecular units (micro structure) that make up the polymer’s backbone and
side chains. Plastics can also be classified by the chemical process used in
their synthesis, like condensation or polyaddition. Other classifications are
based on qualities that are relevant for manufacturing or product design.
Examples of such classes are the biodegradable and electrically conductive
plastics.

Oil refining produces raw materials for plastics: about 4% of
produced crude oil is used yearly in manufacturing plastic products.
Plastics, synthetic rubber and synthetic fibres are made of small-molecular
organic compounds by poly merizing. Polymerization is a reaction in
which large numbers of small structur al units are attached together into a
giant molecule. Many common plastics are manufactured like this. A plastic
manufactured by polymerizing is commonly called a polymer. Polymers can
be categorized on the basis of their production method, properties, use or
the structure of the polymer chain.

About 150 million tons of different kinds of plastics are
manufactured year ly in the world. Plastics are light and handy, and easy to
cast and attach together. In the newest plastics, it is possible to combine the
best properties of metals and plastics. Plastics can be made stronger with
natural fibres, which make them stronger and firmer and more pro-
environmental to manufacture and use.

Plastic objects are manufactured by casting and pressing. Foils are
manufac tured by pressing the melted plastic pulp into thin sheets between
rotating rollers or by blowing plastic bubbles from it. If the foil is tightened
in the manufactur ing phase, the tightening leaves tension in the foil. The
tensions are discharged in heating and the foil shrinks. For example,
yoghurt pots can be restored to their original sheet-like forms when heated
carefully.

Plastics extrusion is a high volume manufacturing process in which
raw plastic material is melted and formed into a continuous profile.
Extrusion pro duces items such as pipe/ tubing, weather stripping, window
frames, adhesive tape and wire insulation.

The thermosetting plastic objects are made by a direct casting
process. In the process the unfrozen plastic mass is pressed through the
nozzle to the mould. The plastic part solidifies quickly in the mould. So the
making of plastic objects is quick. The thermoplastics can be recycled and
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reused. The reuse is reasonable when plastic waste has been sorted on the
basis of a type of plastic and colour. Also the miscellaneous plastic waste
can be used. For example, plastic planks can be made from the mixed waste.

Most plastics can be burnt as energy waste without the emission of
harmful substances. The temperature of the burning material must then be
kept above 50 300°C throughout the burning process to avoid forming of
harmful compounds. The burning then results only in carbon dioxide and
water from the clean plas tics. However, the pigments and additives used
in production of plastics could form poisonous compounds when plastic is
burned. PVC plastics are unsuitable for burning because of the chlorine,
among other things, contained in them.

1. What products are manufactured from
a) thermoplastics
b) thermosetting plastics

2. Generate at least five ideas for recycling
a) plastic bottle
b) plastic bag c) pasteboard d) plastic pack used for mince

3. What materials can you use instead of plastics for a purpose of
your choice? Give five examples
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TEST 8 MECHANICAL PROPERTIES
OF MATERIAL

Choose the correct answer

1. Brittleness is .....

a) ability of a material to break or shatter without significant
deformation when under stress; opposite of plasticity

b) maximum stress a material can withstand before compressive
failure

2. Creep is .....

a) the slow and gradual deformation of an object with respect to
time

b) ability of a material to deform under tensile load

3. Ductility is .....

a) ability of a material to deform under tensile load

b) ability of a material to absorb energy when it is deformed
elastically

4. Elasticity is .....

a) ability of a body to resist a distorting influence or stress and to
return to its original size and shape when the stress is removed

b) maximum stress a material can withstand

5. Hardness is .....

a) ability to withstand surface indentation and scratching

b) ability of a material to undergo irreversible or permanent
deformations without breaking or rupturing; opposite of brittleness

6. Resilience is .....

a) maximum stress a material can withstand

b) ability of a material to absorb energy when it is deformed
elastically; combination of strength and elasticity

7. Specific strength is .....
a) strength per unit density (Nm/kg)
b) combination of strength and elasticity

8. Specific weight is ..... a) weight per unit volume (N/m3)
b) strength per unit density (Nm/kg)
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9. Stiffness is .....

a) maximum stress a material can withstand

b) ability of an object resists deformation in response to an applied
force, ri gidity, complementary to flexibility

10. Flexibility is .....

a) strength per unit density

b) ability of an object to bend or deform in response to an applied
force, pli ability, complementary to stiffness
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TEST9 FERROUS AND NON-FERROUS

METALS AND THEIR USES

covers

ware

Choose the correct answer

1. Ferrous metals are those which .....
a) contain iron

b) don’t have any iron content

2. Non ferrous metals .....

a) don’t have any iron content

b) contain iron

3. Mild steel .....

a) used for engineering purposes and in general
b) used to make cutting tools such as drill bits

4. Carbon steel .....
a) used to make cutting tools such as drill bits
b) used in general

5) Stainless steel .....
a) used for the likes of cutlery and surgical instrumentation
b) used to make items such as ornamental gates and fencing

6. Cast iron .....
a) used in general
b) used to manufacture items such as engine blocks and manhole

7. Wrought iron .....
a) used to manufacture items such as engine blocks
b) used to make items such as ornamental gates and fencing

8. Aluminium .....
a) used in aircraft manufacture, window frames and some kitchen

b) used for wiring, tubing and pipe work
9. Copper .....

a) used for wiring, tubing and pipe work
b) used for ornamental purposes
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10. Silver .....
a) used for decorative impact in jewellery and ornaments
b) used in roofing, in batteries and to make pipes

11. Zinc .....
a) a silvery-white metal which is a constituent of brass and is used

for coat ing (galvanizing) iron and steel to protect against corrosion
b) a yellow precious metal used in jewellery and decoration to
guarantee the value of currencies

12. Element .....
a) each one is distinguished by its atomic number
b) used to emphasize a large extent or number
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TEST 10

BENCH AND MACHINE TOOLS

Match the words on the left with their definitions on the right

a) gear 1) a machine or part of a machine
that does a particular job
b) wheel 2) a round part inside a machine that

fits into another simi lar part and
makes it turn around and around

c) benchgrinder

3) having a rough surface that can
be used to rub and clean other
surfaces

d) knurl

4) A small machine for grinding
which, having short legs, is set on a
bench to bring it to a convenient
height.

e) carve

5) a machine used for making the
surface of wood or met al smooth

f) lathe

6) to provide with ridges, to assist
the grasp, as in the edge of a flat
knob, or coin

g) pulley

7) to make an edge that can cut or an
end that is pointed

h) rough

8) to make an object by cutting it
from stone or wood

i) abrasive

9) a part of a machine that holds a
moving part

j) sander

10) A powered vertical drilling
machine in which the drill is pressed
to the work automatically or by a
hand lever.

k) sharpen

11) a machine that holds a piece of
wood or metal and makes it move
around so that you can cut and shape
it evenly

) bearing

12) a piece of equipment used for
lifting something very heavy. It
consists of one or more wheels,
around which you pull a rope or
chain that is fastened to the thing
that you want to lift
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m) drillpress

13) surface that is not smooth

n) rotate 14) a machine that carries things up
and down

o) lift 15) to make something shine by
rubbing it with something such as a
soft cloth

p) buff 16) to move in a circle

around a fixed central point
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GLOSSARY

Aluminum — a silver-white metallic element, light in weight,
ductile, and not readily corroded, occurring combined in nature in igneous
rock, clay, and most soil: used in alloys and for lightweight utensils,
airplane parts, etc. Symbol: Al; atomic weight: 26.98; atomic number: 13;
specific gravity: 2.70 at 20 C. Abbreviation: alum.. Ukrainian: anrominiit

Anneal — to heat (glass, metals, etc.) to remove or prevent internal
stress; to free from internal stress by heating and gradually cooling.
Ukrainian: raptyBaty, 00naaroBaTH

Anodize — coat (a metal, especially aluminum) with a protective
oxide layer by an electrolytic process in which the metal forms the anode.
Ex. One of the most common metals that is anodized is aluminum.
Ukrainian: anonyBatu

Bauxite — an amorphous clayey rock that is the chief commercial
ore of aluminum. Ex. The principal economic activities and primary sources
of foreign exchange are bauxite mining and alumina production. Ukrainian:
OOKCHUT

Brass — a yellow alloy of copper and zinc. Ukrainian: natyms,
JIATYHHHUH, METaJYHHUIA

Brittleness — (metallurgy) the tendency of a metal to break without
being significantly distorted or exposed to a high level of stress. Ukrainian:
KPHUXKICTh

Bronze — a yellowish-brown alloy of copper with up to one-third
tin. Ex. During the fifth century BC the Athenians introduced the third and
more low currency metal: bronze, an alloy of copper and tin. Ukrainian:
OpoH3a

Carbon — 1) a widely distributed element that forms organic
compounds in combination with hydrogen, oxygen, etc., and that occurs in a
pure state as dia mond and graphite. Symbol: C; atomic number: 6. 2)
carbon dioxide or other carbon compounds that are emitted into the
atmosphere and cause rising temper atures. EX. The carbon produced by
burning fossil fuels. Ukrainian: syriens, Byriekucimii ra3

Civil engineering — is the planning, design, and building of roads,
bridges, harbours, and public buildings. Ex. The Channel Tunnel project is
the biggest civil engineering project in Europe. Ukrainian: musingbHe
OyHmiBHUIITBO

Coal — a combustible black or dark brown rock consisting chiefly
of carbon ized plant matter, found mainly in underground seams and used
as fuel. Ex. Gas fired electricity is cheaper than coal. Today, oil and
natural gas have replaced coal and wood in most areas. Ukrainian: kam’siae
BYT1JLIA
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Coke —is a solid black substance that is produced from coal and is
burned as a fuel. Used chiefly as a fuel in metallurgy to reduce metallic
oxides to met als. Ukrainian: xokc

Complicated projects — If you say that something is complicated,
you mean it has so many parts or aspects that it is difficult to understand or
deal with. Ukrainian: cknamuuii (3amnytanuii) npoekt (TuiaH, nporpama)

Composite materials — materials, generally strong and
lightweight, in which fibers of more than one sort of material are bonded
together chemically. These types of materials were developed in the
laboratory and derive their strength from the combination of materials rather
than from the interlocking of a uniform set of atoms.

Conductor — a material which contains movable electrical charges;
a mate rial or device that conducts or transmits heat, electricity, or sound,
esp. when regarded in terms of its capacity to do this. Ex. Graphite is a
reasonably good conductor of electricity. Ukrainian: mpoBigsuk, TupureHr,
TPOBIJI, XKHa

Construct — build or make (something, typically a building, road,
or ma chine). Ukrainian: GyayBat, CrOpymKyBaTH, 3BOJMTH OYiBIIIO,
KOHCTPYIOBaTH

Contribution — a gift or payment to a common fund or collection.
Ukrainian: ciipusiamsi, BHECOK, BKiIaz (y HAYKY, CIpaBy)

Copper — a red-brown metal, the chemical element of atomic
number 29. (Symbol: Cu). Ex. Exports-ranging from soy, flowers, copper,
and iron ore to computers, appliances, and jets — have boomed. Ukrainian:
M1ab

Creep — the gradual, permanent deformation of a body produced
by a con tinued application of heat or stress.

Cutter — a tool for cutting something, especially one intended for
cutting a particular thing or for producing a particular shape. Ukrainian:
pizens, pesa, pizak

Design — a plan or drawing produced to show the look and function
or workings of a building, garment, or other object before it is made.
Ukrainian: 1) mpoekT, TuiaH, KOHCTPYKIis. 2) MaJrOHOK, Bi3epYHOK, Y30p,
KpECJEHHS, TU3aiiH

Develop — to bring out the capabilities or possibilities; bring to a
more ad vanced or effective state: Ex. To develop natural resources; to
develop one’s musical talent; to cause to grow or expand: to develop one’s
muscles. Ukrainian: po3suBatu(cst), KOHCTPYIOBATH, PO3POOISATH

Ductility — able to undergo change of form without breaking.
Ukrainian: rHy4KicTb, KOBKIiCTb, TATYYiCTh, TOJATIHBICTh, B’SI3KiCTH,
€aCTUIHICTD
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Elasticity — the elasticity of a material or substance is its ability to
return to its original shape, size, and condition after it has been stretched.
Ukrainian: mpyxHicTb.

Electrical engineering — is the designing, constructing, and
maintenance of electrical devices.

Electroplate — (electroplating) coat (a metal object) by electrolytic
deposi tion with chromium, silver, or another metal. Ukrainian:
FaJ'H)BaHi3yBaTI/I, HAaHO CHUTH 1Iap METally rajibBaHIYHUM CIIOCOOOM

Engineering — the action, work, or profession of an engineer. Ex.
Like med icine, engineering is often the most prestigious vocation in
developing countries.

Engine lathe — the “Engine Lathe” got its name from the
development of the steam engine. This lathe was originally developed to
machine engine blocks, it played a great role in the historical development
of the steam engine. It was not called “Engine Lathe” before the steam
engine was developed, only after and still till this day. Ukrainian: toxapuuii
JBUT'YH

Ferrous metals — ferrous metals and alloys contain iron; non-
ferrous mate rials do not. Ferrous metals include mild steel, carbon steel,
stainless steel, cast iron, and wrought iron. UKkrainian: gopsi metamu

Ferrum — n. lIron. Forecast — predict (a future condition or
occurrence), calculate in advance: Ex. Surfers today forecast waves using
technology. Ukrainian: mporuos

Forge — 1) to form by heating and hammering; beat into shape. EX.
For a dark blade such as this, the metal is forged in a magical fire of burning
ice. 2) a place in which metal is worked by heating and hammering.
Ukrainian: kyBatu, Ky3HsI

Galvanize — galvanized coat (iron or steel) with a protective layer
of zinc. Derivatives: galvanization, galvanizer. Ukrainian: ramsBaHizyBatH,
OLMHKOBYBAaTH

Gold - a yellow precious metal, the chemical element of atomic
number, used in jewellery and decoration and to guarantee the value of
currencies. Ukrainian: 3omoto, Koitip 3070Ta, 30JI0TUCTHIA KOJIip

Harden — make or become hard or harder: Ex. wait for the glue to
harden, bricks which seem to have been hardened by firing. Ukrainian:
CTaBaTH TBEPIWM, TBEPOHYTH, UEpPCTBITH, 3arapTOBYBATH, 3MIIIHIOBATH,
crabimizyBatucs (Ipo pd  HOK), IIEMEHTYBATH

Hardness — when something hardens or when you harden it, it
becomes stiff or firm. Ukrainian: tBepmicTs, minbHiCTh, IYIKICTh, MIlIHICTb,
KOPCTKICTh
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Iron — a strong, hard magnetic silvery-grey metal, the chemical
element of atomic number, much used as a material for construction and
manufacturing, especially in the form of steel. (Symbol: Fe). Ukrainian:
3aJ1i30, YOpHUI MeTal, BUPIO i3 3aiiza

Liquid — a substance that flows freely but is of constant volume,
having a consistency like that of water or oil. Ukrainian: pimkuii, piguHa

Limestone — is a whitish-coloured rock which is used for building
and for making cement. Ex. High limestone cliffs.... The local limestone is
very porous. Marine limestones. Ukrainian: sammsik

Manganese — the chemical element of atomic number, a hard grey
metal of the transition series. Manganese is an important component of
special steels and magnetic alloys. (Symbol: Mn). Ex. The black dioxide of
manganese as an industrial raw material or additive, especially in glass
making. Ukrainian: map raseip, MaHran

Manufacturing processes — make (something) on a large scale
using ma chinery. Ukrainian: mpomucioBuit mpoiiec

Metal alloy — a metal made by combining two or more metallic
elements, especially to give greater strength or resistance to corrosion.
Ukrainian: crmmaB (meraniB), momiinka, jiratypa, mpoba (ZoporomiHHOro
MerTaiy), JIeTOBaHHiA;

alloy steel — neropana cranb, CTOIUTIOBATH, CIUIABJIATH (METaIH),
miamintyBaty, gominrysatu (mock — With)

Mechanical engineering — the branch of engineering dealing with
the design, construction, and use of machines. Derivatives: mechanical
engineer.

Metal processing — perform a series of mechanical or chemical
operations on (something) in order to change or preserve it. Ukrainian:
00pobka meraiB

Mechanician — a person skilled in the design or construction of
machinery. Ukrainian: koHCTpyKTOp, MalIMHOOYIiBHHK, MEXaHIK

Memory — the part of a computer in which data or program
instructions can be stored for retrieval. Ex. Main memory — onepaTtuBHa
mam’sate (random access memory, RAM), read only memory, ROM -
TOCTIHUY 3ammam’ITOBYBAIBHHI TIPHCTPIiif, mocriiina mam’ste. Ukrainian:
mam’sITh, KOMIT TOTepHa T1am’ b (Storage)

Mercury — a heavy metal of high luster is especially good
conductor of heat and electricity. Ex. Mercury is classified as a “Transition
Metal” which is located in Groups 3 — 12 of the Periodic Table. Known to
the ancient Egyptians, Romans, Indians and Chinese. Mercury is one of the
metals referred to as one of the “Metals of Antiquity”. The ancient “Metals
of Antiquity” together with their approximate dates of discovery and use are
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Gold (6000BC), Copper (9000BC), Silver (4000BC), Lead (6400BC), Tin
(3000BC), Iron (1500BC) and Mercury (1500BC). Ukrainian: ptyTs,
PTYTHMI CTOBIUUK

Metallurgy — the study of metals. It is a domain of materials
science and engineering that studies the physical and chemical behaviour of
metallic ele ments, their intermetallic compounds, and their mixtures,
which are called alloys. Metallurgy is also the technology of metals: the
way in which science is applied to the production of metals, and the
engineering of metal components for usage in products for consumers and
manufacturers. Ex. Metallurgy is distinguished from the craft of
metalworking, although metalworking relies on metallurgy, as medicine
relies on medical science, for technical advancement. Ukrainian:
MeTaypris

Mild Steel — steel which contains only a small percentage of
carbon and is strong and easily worked but not readily tempered or
hardened.

Mill — is the machining process of using rotary cutters to remove
material from a workpiece by advancing or feeding in a direction at an
angle with the ax is of the tool. It is one of the most commonly used
processes in industry and ma chine shops today for machining parts to
precise sizes and shapes. Ukrainian: o6po6usiti Ha BepcrtaTi, ppesepyBaTu

Milling machine — a non portable power tool, such as a lathe or
milling ma chine, used for cutting or shaping metal, wood, or other
material. Ukrainian: ¢pesepuuii Bepcrar

Mine — obtain coal or other minerals from a mine. Dig in the earth
for coal or other minerals. Ex. The hills were mined for copper oxide. Many
financiers obtained concessions to mine for silver. Dig or burrow in the
earth. Exploit (a source of information or skill). Ex. How do they manage to
mine such a rich vein of talent? Analyze a database to generate new
information. Lay explosive mines on or just below the surface of the ground
or water. EX. The area was 60 heavily mined. Destroy by means of an
explosive mine. Ukrainian: pyaHWK, KO[ITMANbHS, IaxTa, MOKJIAMI, TUIACT,
JDKEpeTIo 3HaHb, ITiIKOI, 3MOBa, IHTPHTa, MiHa.

Mint — often be minted make (a coin) by stamping metal; minted —
produce for the first time. EX. An example of newly minted technology.
Ukrainian: kap Oyeati (MoHeTH), cTBOptoBaTH (HOBE CIIOBO, BHCIIIB),
BEJTMKA KiJIBKICTh (Cyma)

Molybdenum — the chemical element of atomic number 42, a
brittle silver grey metal of the transition series, used in some alloy steels.
(Symbol: Mo). Ukrainian: moni6men Nickel — a silvery-white metal, the
chemical element of atomic number 28. (Symbol: Ni). Ukrainian: nikens
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Nitrogen — the chemical element of atomic number 7, a colourless,
odour(less unreactive gas that forms about 78 per cent of the earth’s
atmosphere. Lig uid nitrogen (made by distilling liquid air) boils at 77.4
kelvins (-195.8°C) and is used as a coolant. (Symbol: N). Ukrainian: azor

Non ferrous metals — relating to or denoting a metal other than
iron or steel. Ukrainian: xoipopoBuii (mpo Meran)

Ore — a naturally occurring solid material from which a metal or
valuable mineral can be extracted profitably. Ukrainian: pyna, ore mining —
TipHUYOpY/IHA CIIpaBa

Plastic polymer — a substance which has a molecular structure
built up chiefly or completely from a large number of similar units bonded
together, e.g. many synthetic organic materials used as plastics and resins.
Ukrainian: mmactd  4HUit nomiMep

Plate — a thin, flat sheet or strip of metal or other material,
typically one used to join or strengthen things or forming part of a machine .
Ukrainian: mutura, muct, mraba (MeTany), JTMCTOBE 3ali30 PO3KOBYBATH B
JIUCTH, TUTIOIIHTH (MeTan)

Platinum — the rarest element in the Earth’s crust, it is the least
reactive metal; corrosive resistant; most often used in catalytic converters,
medical and dental equipment, and jewelry. The atomic number of this
element is 78. (Sym bol: Pt). Platinum was discovered by astronomers
Antonio de Ulloa and Don Jorge Juan y Santacilia in 1735. Ex. Platinum
has the ability to to conduct elec tricity. Platinum together with rhodium,
ruthenium, palladium, osmium and irid ium form a group of elements
referred as the platinum group metals (PGM). Ukrainian: mratuna
Properties of the steel — an attribute, quality, or characteristic of something.
Ex. The property of heat to expand metal at uniform rates. Ukrainian:
BJIACTHBICTb, AKICTh (cTai)

Provide — if you provide something that someone needs or wants,
or if you provide them with it, you give it to them or make it available to
them. Ex. I’ll be glad to provide a copy of this. They would not provide any
details. The govern ment was not in a position to provide them with food.
Syn: supply. Ukrainian: mocrauatu, 3abe3medyBaTy, HajaBaTH, HaIiISATH,
TIOCTAaHOBJIATH, yXBaJIFOBATH, O6YMOBH}0BaTI/I, CTaBUTH 3a YMOBY, BXHWBaTHU
(3axomu), 3a60poHATH, TepembadaTH, (OPMYITIOBATH, BCTAHOBIIOBATH (B
3aKOHi, HOPMi 3araJIbHOTO MpaBa TOIIIO)

Research — the systematic investigation into and study of materials
and sources in order to establish facts and reach. Ex. New conclusions the
group car ries out research in geochemistry. He prefaces his study with a
useful summary of his own researches. Engaged in or intended for research.
Ex. a research student, a research paper. Ukrainian: HaykoBe JOCTiPKEHHS,
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BUBYCHHS, JOCTiTHUIBKAa poboTa, perenbHi mnomyku (after, for),
JgocimimHuubkui;  research  work —  HaykoBo gociimHa — pobora,
JOCITIDKYBATH, 3alMaTUCs HOCiKeHHsMu (into)

Resilience — demanding great ability, skill. Ex. Do you feel that
your mus cles do not have the strength and resilience that they should
have? Ukrainian: mpyxHiCTh, €IACTHYHICTh, 3IATHICTh  IIBHJIKO
BiJTHOBJIIOBATH (hi3WUHI Ta IyIIEB Hi CHIH, MPYXHa AedopMartis

Scientific approach — approach based on or characterized by
principles of science. Ex. Aristotle took the scientific approach a step
further. Scientist — a person who is studying or has expert knowledge of one
or more of the natural or physical sciences. Ukrainian: naykoserp

Silver — a precious shiny greyish-white metal, the chemical
element of atomic number 47. (Symbol: Ag). Ukrainian: cpi6no, cpioHi
rpomr, cpibui Bu pobu, table silver — cromose cpibmo, komip cpibia,
cpiOHwmiA, cpibmsictuid, Silver sand — apiGHuMit Gimuii mcoK

Slag — stony waste matter separated from metals during the
smelting or re fining of ore. Ex. Similar material produced by a volcano,
scoria. Ukrainian: mutak, okanuHa

Solid — firm and stable in shape; not liquid or fluid. Ukrainian:
TBEpJE TIJIO

Specific strength — the specific strength is a material’s strength
(force per unit area at failure) divided by its density. It is also known as the
strength-to weight ratio or strength/weight ratio. Ukrainian: muroma
MILIHICTb

Specific weight — the specific weight (also known as the unit
weight) is the weight per unit volume of a material. The symbol of specific
weight is y (the Greek letter Gamma). Ukrainian: muroma Bara

Stainless Steel — a form of steel containing chromium, resistant to
tarnish ing and rust. Any of various alloys of iron that contain chromium,
nickel, and small amounts of carbon. They may also contain minor amounts
of other ele ments, such as molybdenum. Stainless steel is resistant to
rusting and corrosion. Ex. a stainless steel sink.

Steel — a hard, strong grey or bluish-grey alloy of iron with carbon
and usually other elements, used as a structural and fabricating material.
Ukrainian: crasb, Kpuis, cTajgeBuii Oyp, CTaleBHid, sKOPCTOKHI, BKPHBATH
CTaJUIIO, 3arapTOBYBATH

Stiffness — not easily bent or changed in shape; rigid. Ukrainian:
*xopctkicTs. Syn. inelasticity, inflexibility, rigidity.

Strain — a force tending to pull or stretch something to an extreme
or dam aging degree. Ex. The usual type of chair puts an enormous strain
on the spine. Aluminum may bend under strain. In physics strain is the
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magnitude of a deformation, equal to the change in the dimension of a
deformed object divided by its original dimension. Ukrainian: srunatw,
CKpydyBaTH, 1eOpMyBaTH, HaTATaHHs, po3TAryBaHHsA. EX. The rope broke
under the strain — moty3ka He BuTprMana Hatsranss. Word combinations:
strain after — nparaytu g0 4dorock; Strain at — Hatsaratu (TArTH) 3 ycix
cwi; strain off — siamimkyBaTu

Strength — strength of materials. Ukrainian: omip matepiainis,
HEMPUCTYIHICTh, MIIHICTh

Temper — the degree of hardness and elasticity in steel or other
metal. Ukrainian: BmicT Byriemro, CTyMiHb TBEpPAOCTI Ta MPYXKHOCTI,
pobuTH cymill, 3MilTyBaTH

Tin —a corrosion-resistant, malleable metal used in many alloys, as
well as to coat other metals for corrosion resistance; most commonly used
to package food products. Ukrainian: osoBo, sxepcthb

Tinplate — sheet steel or iron coated with tin. Ukrainian: (6ima)
KEpCTh

Titanium — is a light strong white metal. Ukrainian: turan

To insulate — protect (something) by interposing material that
prevents the loss of heat or the intrusion of sound. Ukrainian: izomroBatu
Toughness — Ukrainian: B’s3kicts. Syn. viscosity — 3araproBaHicTs. Syn.
hardness, fitness — minmicts. Syn. durability, stability, firmness.

Tungsten — the chemical element of atomic number 74, a hard
steel-grey metal of the transition series. It has a very high melting point
(3410°C) and is used to make electric light filaments. (Symbol: W). Origin:
late 18th cent.: from Swedish, from tung “heavy” + sten “stone”. Ukrainian:
BOJIb(hpam

University graduates — a person who has successfully completed
a course of study or training, especially a person who has been awarded an
undergraduate or first academic degree. Ukrainian: Toit, mo Mae HayKoBHit
CTYTIiHB, [0 3aKiHYMB HABYAIFHUN 3aKJIa/

Vanadium steel — a strong alloy of steel containing vanadium.

Waste — use or expend carelessly, extravagantly, or to no purpose
of a mate rial, substance, or byproduct, eliminated or discarded as no
longer useful or re quired after the completion of a process. Ex. Ensure
that waste materials are dis posed of responsibly. Plants produce oxygen as
a waste product. Ukrainian: ve mpumaTHui, GpaKoBaHHi, CIIPAIbOBAHHI

Weight — a body’s relative mass or the quantity of matter
contained by it, giving rise to a downward force; the heaviness of a person
or thing. A unit or system of units used for expressing how much an object
or quantity of matter weighs. Ex. weights and measures. Ukrainian: Bara,
Maca
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APPENDIX

LIST OF ABBREVIATIONS
a. c. [alternating current] — 3smiHHUIA cTpyM
amp. — [ampere] — ammiep
B. D. C. [bottom dead centre] — HukHS MepTBa TOYKa
b. h. p. [brake horsepower] — edbdektriBHa rajgpMiBHA cHTa
C - centigrade — 3a crorpagycuoro mikaigoro Ilenscis (mpo

TEeMIIEPATypy)
C. ¢./cu. cm. [cubic centimetre] — kybGiuHuii caHTUMETD
cu. ft. [cubic foot] — kyGiunuit byt
cu. in. [cubic inch] — ky6iunmit grofim
d. c. [direct current] — mocriitHuit cTpym
e. g. —exempli gratia (;at.) — HampuKIaM
etc. — et cetera (;at.) — T. iH.
F. [Fahrenheit] — mo mxani ®apenreiita (po TeMepatypy)
f. p. m. [feet per minute] — pyToB 3a xBUITHHY
f. p. s. [feet per second] — pyroB B cexyHIy
ft.-Ibs. [foot-pounds] — dbyro-pyHTH
g. p. m. [gallon per minute] — raytoH B XBHIHHY
gal. [gallon] — ramion
hp [horsepower] — kiHcbka cua
hr. —hour — roguna
i. e. —id est (;1at.) — TOGTO
in. [inch] — mroiim
k. p. h. [Kilometers per hour] — kisomerpiB 3a romuHy
kg. — kilogram — kumorpam
L — litre — mitp
Ib [pound] — ¢yut
Ib.-ft. [pound-foot] — dbyrTo-dyT
m. — metre — metp
m. p. h. [miles per hour] — muss 3a roguny
mi. — mile — Mus
min. — minute — xBurHA
NB - nota-bene (;rat.) — pay attention — 3BepHits yBary
n. h. p. [nominal horsepower] — HoMiHabHA KiHCBKA CHTa
n. t p. [normal temperature and pressure] — HopMaTBHI
TeMIepaTypa i THCK

0. a. d. [overall dimension] — raGapuTHuii po3mip
psi. [pounds per square inch] — ¢pyuTH Ha KB. mOiM
r. p. m. [revolutions per minute] — 06eptiB y XBIwIHHY
s. —second — cexyHma
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sg. ft. [square foot] — kBagpaTHbIi GyT

t.—ton -

t. d. c. [top dead centre] — BepxHst MepTBa TOUKa
v. [velocity] — mBunxicts Vol. [volume] — 06’ em
VS — Versus (J1aT.) — mpoTu

W. —watt — Bar

wt. [hundredweight] — tieatHep

X-rays — Roentgen rays — peHTTeHiBChKi TIPOMiHi
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