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PART 1
UNIT 1
ENGINEERING

Ex. 1. Read and translate the text

Engineering can be defined as the creative application of scientific princi-
ples to design or develop structures, machines, apparatus or manufacturing pro-
cesses.

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, de-
velop, 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 spe-
cific problems.

Diftferent 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:]] — BumamoBaru, oomanoBaTH

anodize ['&no(u)daiz] — mignaBatu aHOAHINA 00POOITI

apparatus [®po're1tos] — mpuiaa, IHCTPYMEHT, arapart, armaparypa, MallliHa,
MeXaH13M

application — 3acTOCyHOK

assembly of engines — KOMILJIEKTyBaHHS ABUTYHIB

boiler — mapoBuii koten

crane — BaHTaXOMIJIMMalbHUNA KpaH

electroplate — rasibBaHOKJIIIIE, TOKPUBATH METAJIOM 3a JJOTIOMOTOIO €JIEKTPO-
i3y



extension — MOUTUPEHHS

fluid mechanics — mexaHnika piauH, ra3iB, rijpoacpoMexaHika
forge — Ky3Hs, KOBaJIbChKE TOPHO

galvanize — OIIUHKOBYBaTH, €JIEKTPU3YBATH

grind — nutidyBary, mMonxipyBaTy, TOUUTH, TOCTPUTH

hydraulic [hai'drolik] — rigpaBniuamii, TiIpOTEXHIYHUI

involve — BKJIIOYaTH, MICTUTH

modify — BUI03MIHIOBaTH

plate — oOmMBaTH METaaIEeBUM JIMCTOM, HaKIaAaTH cpibio, 30J0TO
rate process — 00UHCIIIOBaTbLHUI NPOLIEC

temper — 3MEHIITYBaTH, ITOM’SIKITYBATH, 3MIIIYBaTH B HOTPIOHUX MPONOPLISIX

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 I 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;
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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 hard-
ness and elasticity, e.g. steel

grind to cover with a thin layer of metal using electrolysis, e.g.
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

late

Ex. 5. Translate the following sentences into English

1. CyuacHa 1H)XXEHEpHA AISUILHICTH CIIPSMOBAaHA Ha BUPIIMICHHS TEXHIYHUX
3aB/IaHb 1 CTBOPEHHS TEXHIKHU.

2. Tpetii eran cTaHOBJEHHS 1HXKeHEpli BiIOyBaBCS B €MOXY MPOMHUCIOBOIO
MIePEBOPOTY 1 MOIIUPEHHS POOOYMX MaIIMH Ha 0a3i MapoBOro JBUTYHA.

3. OcoOnuBICTh 1HXKEHEpIi MoJsrae B TOMY, 1[0 BOHA CIPSMOBaHa Ha PO3-
B’SI3aHHS CYTIEPEYHOCTEH MK IPUPOAOIO 1 CYCIHIITBLCTBOM.

4. B ymOBax pO3BHHEHO! TEXHIYHOI HAyKU OyIb-sIKUH BUHAX1J IPYHTYETHCS
Ha PETEIbHUX THKCHEPHUX JOCIIKCHHSIX.

5. B imxenepii mMpoKo BUKOPHUCTOBYIOTHCSI TEXHIUHI BUTTPOOYBAHHS Ta aHa-
713 Tepe] 3alpoBaHKEHHAM TEXHIYHUX BHUPILIIEHb, 3 TUM MO0 OLIHUTH iXHIO

6


https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BC%D0%B8%D1%81%D0%BB%D0%BE%D0%B2%D0%B8%D0%B9_%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D1%80%D0%BE%D1%82
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BC%D0%B8%D1%81%D0%BB%D0%BE%D0%B2%D0%B8%D0%B9_%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D1%80%D0%BE%D1%82
https://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%BE%D0%B2%D0%B8%D0%B9_%D0%B4%D0%B2%D0%B8%D0%B3%D1%83%D0%BD
https://uk.wikipedia.org/wiki/%D0%92%D0%B8%D0%BD%D0%B0%D1%85%D1%96%D0%B4

Ipale3naTHICTb.

6. KoM’ roTepu € BAXXJIMBUM IHCTPYMEHTOM Cy4YacHOI 1HXKEHeEPii.

7. BoHU MIATPUMYIOTH AISJIbHICTH 1HKEHEPIB Ha KOXKHOMY €Taril poOOoTH: Bi
IPOEKTYBAaHHSI 10 BUPOOHHUIITBA Ta KEPyBaHHsI 00JIaTHAHHSM.

8. OpieHTallisl Cy4acHOTO 1HXEHepa TUTbKU Ha MIPUPOJHUY] Ta TEXHIYHI Hay-
KM 1 MaTeMaTUKy HE 3aBXIH BiAMOBIZAE€ HOTO CIIPaBXHBOMY MICIIO B HAYKOBO-
TEXHIYHOMY PO3BHUTKY CY4acHOTO CYCIiIbCTBA.

Ex. 6. Make up a short presentation about one of the branches of engi-
neering, 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 sys-
tems 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, machin-
ery and systems. These systems vary in scale from microscopic circuits to na-
tional 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 communi-

cation 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 realis-
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tically about what sort of person you are, then you can decide what sort of engi-
neer you want to be.

Active Vocabulary

airframe — Kopmyc JITaJIbHOTO anapara

circuit — cxema, Mepexa

civil engineering — rpomMaasiHCbKe Oy/1IBHUIITBO

dam — gamba, rpedis,

highway [‘'haiwei] — aBTOMaricTpaib, aBTOCTpaia

maintenance ['meint(o)nons] — qOmIAN, PEMOHT (MTOTOYHHMIA), TEXHIYHE 00-
CIIyTOBYBaHHsI, MaTepiaIbHO-TEXHIUHE 3a0e3MeueHHs

practitioner [prek'tif(a)na] — npakTUKyrOUHii JTiKap

railroad — 3am3HuIA

vary [veori] — BapiroBaTH, 3MIHIOBaTH

vehicles — aBroTpancnopt

EX. 2. Put the main ideas (A-D) in the same order as they are in the text
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.

EXx. 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 su-
ccessful 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 engi-
neering

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 engi-
neering 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?

Ex. 8. Listen to the information about typical activities of a maintenance
engineer and speak about advantages and disadvantages of this profession

As I am going to find a job of a maintenance engineer, I 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;
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writing maintenance strategies to help with installation and commissioning
guidelines.

Ex. 9. Translate the following sentences into English

1. ImKkeHep-MexaHiK MPaIfoe Ha MPOMHUCIOBOMY HiAMPUEMCTBI KOHCTPYKTO-
POM, TEXHOJIOTOM, 1H)KEHEPOM BUPOOHHIITBA.

2. IHxeHep-MexXaHIK Ma€ 3HaTH MPUPOJAHI M TOYHI HAyKH, OCHOBU 1H)KEHEP-
HOI JISTIBHOCTI, 1ICTOPIIO PO3BUTKY BUPOOIB, 1H(HOTEXHOIOTII.

3. Bi# Mae po3ymiTUCh B €IeMEeHTaxX MallliH, TeXHIIll, aepo- 1 TIAPOIUHAMI-
111, MAIIMHHAINA MEXaHIIll Ta KOMIT IOTEPHOMY MPOEKTYBaHHI.

4. Takox MOTpiOHO 3HATH OUIBLI BYX4Yl MEXaHIUHYy M TEXHIYHY OO0JacTi
KOHCTPYIOBAHHSI, MallTMHOOY/TyBaHHsI, 3BapIOBaHHs, MEXaTPOHIKM Ta EKOHOMIUHY
TISUTBHICTD.

5. lllo6 npaitoBaru B 111 cdepi Tpeda MaTH, TEXHIYHY KMITJIUBICTD 1 TBOpYE
CTaBJIEHHS 10 poOOTH, MOTPIOHO OYyTH TOYHHUM, BIJNOBIIAIbHUM, BMITH MPaLlIo-
BaTU B KOMaH/II.

6. [mxeHep-MexaHiKk Ma€ BMITH KOPUCTYBaTHCS 3aXMCHUMH 3aco0aMu — py-
KaBUYKaMH, MacKOI0, TOTIOMDKHUM pOOOYNM 1HCTPYMEHTOM.

7. lapHuii ¢axiBenpb — iHKEHEP-MeXaHiK — BUTbHO OPIEHTYETHCS B CydacHid
TEXHIIll 1 TEeXHOJOTii, BUHAXIIJINBO BUKOPHCTOBYE 1HXKECHEPHI METOJIH Yy BHPI-
IICHH] 3aBJjaHb MEXaHIKW, 3Ha€ €KOHOMIKY 1 opraHi3aiito BUpOOHHMIITBA Ti€i ra-
y31, B AK1H MpaIioe.

8. JIisSUTbHICTH THXKEHEepa-MeXaHiKa 3aJIeKUTh BIJl MICIIS HOTO pOOOTH.

9. Ilpodecis imKeHepa-MexaHiKa MUPOKO 3aTpedyBaHa B Cy4aCHOMY BHCO-
KOTEXHOJIOTIYHOMY CBITI.

10. IIpodecito imKeHEepa-MexaHika MOXXHA OTPUMATH B 6araThb0X TEXHIYHUX
YHIBEpCUTETaX.

11. 3apobiTHa mata iHXEHEpa-MeXaHika 3aJIe)KUTh BiJ HOro kBasidikariii,
JOCB1TY poOOTH 1 chpepH AiSTBHOCTI.

12. CTBOpeHHsI MeXaHIYHHX arapariB ab0 MaIluH € Ty)Ke CKIATHUM Ipolie-
COM.

EXx. 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 automa-
tion. The simplification of work made it possible to design and build machines
that resembled the motions of the worker. These specialized machines were mo-
torized and they had better production efficiency.

So, mechanization refers to the process of providing human beings with ma-
chinery capable of assisting them with the muscular requirements of work. A
further development of mechanization is represented by automation, which im-
plies 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 manufactur-
ing, 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 petrole-
um, pulp and paper;

o 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 re-
duction of cost and time; there are several more aspects to be taken into consid-
eration. 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 — 31iiiCHEHHsI, BUKOHAHHS

imply — o3HauaTn

machinery — MexaH13MH, MallluHU, 00JIaTHAHHS

mental — po3ymoBuHii

muscular ['meskjule] — Mm’s130Bull, MyCKyIbHUH, CUIBHUN
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obtain — omepKyBaTu, OTPUMYBaTH

pharmaceutical [fo:ma'sju:tik(0)l] — papmaneBTruHa IPOITYKITis
precision [pri'si3(o)n] — TOUHICTh

pulp [pelp] — mepeTBoproBaTH Ha M’SIKy Macy

reduce — 3HNKYBaTH, 3MECHIITYBaTH

repair — peMOHT
resemble [ri'zemb(9)l] — OyTu cxoxuM, MaTh TOIOHICTh

virtually ['va:tfvali] — ¢pakTHUHO, IPAKTUYHO, Y TIHCHOCTI, pEaTbHO

Ex. 2. Answer the following questions

O 00 1N DN =~ LN —

. What is automation?
. Why is the term “automation” used?

. What industries use automation technologies?

. What is the most “familiar example” of automation?

. What benefits does automation provide to virtually all of industry?
. 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 ¢) the industry in which machinery is used
to produce goods

6. Morale f) the development and application of com-
puter 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 1) jobs in transports, communications, hospi-
tals, energy industry, etc.

10. Work flow j) the state of not having a job
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Ex. 4. Make up the table that sums up the main advantages and disad-
vantages of automation

1. Speeding up the developmental process of society.

2. Disastrous effects on the environment (pollution, traffic, energy consump-
tion).

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 monot-
onous 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 intel-
ligence 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 ini-
tial investment.

Ex. 5. Translate the following sentences into English

1. Mera aBromMaTm3amii — 1€ MIABUIICHHS MNPOIYKTUBHOCTI TIparli,
MOJIMIICHHS SKOCTI MPOAYKIIi{, ONTUMI3allisl yNpaBIiHHs, YCYHEHHS JIIOIUHU BiJ
BUPOOHUIITB, HEOE3MEUHHX JIJISI 3110POB 4.

2. Cucrtema aBromarusallli 03Haya€e CyKyMHICTh NMPOTPaMOBAaHUX MPHUCTPOIB
aBTOMAaTHU30BaHOTO Ta AaBTOMAaTUYHOTO KOHTPOJIO, PETYJIIOBAHHS Ta YIPABIIHHS.

3. ABTOMarH3aIlis € akTyaJbHOIO B HACTYITHUX TaTy3sX: BUPOOHHUIITBO CTai,
ripHMYa crpapa, MalIMHOOYAYBaHHS, XIMIYHE BUPOOHMIITBO, XapuoBa MPOMHMC-
JIOBICTh, €HEPIeTHKA, KEPyBaHHsS aBTOMOOUIBHUM, 3aTI3HUYHUM 1 TOBITPSHUM
TPAHCIIOPTOM.

4. YacTkoBa aBTOMAaTH3allisd Mependayae aBTOMATU3aLlII0 OCHOBHUX BHPOO-
HUYHX TPOIIECIB.

5. KommiekcHa aBTomarusariiisi nepeadadae aBTOMaTU3alll0 HE TUIBKH MPO-
1ecy BUpOoOHUIITBA, aJie i MPo1IeCiB KepyBaHHS i 00CITyroByBaHHS.
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6. [ToBHa aBTOMaTH3aIlis nepeadayae aBTOMATH3AIlII0 BCIX OCHOBHUX 1 JIOTO-
MDKHHX MPOIIECIB.

7. CykymnHOCT1 (yHKIIIH B aBTOMaTH30BaHMX BUPOOHMYMUX CHUCTEMaX YTBO-
PIOIOTH CUCTEMHI KOMILIEKCH.

8. B Ykpaini aBromaru3zaiiiss BUpOOHHIITBA OCOOIMBO aKTHBHO IoYayia po3-
BUBATHCS 3 JIpyroi mosioBuHU 1950-X poKiB.

9. CnoBO «aBTOMATH3aLlis» MOXOJUTH BiJ TPEIBKOTO CIIOBA «aBTOMAT, IO
03HAYaJI0 MEXaH13MH, SIK1 TSI CaMOCTIHHO, 6e3 BTpy4aHHS JIOIUHU.

10. Mexanizariss BApOOHUYHX MPOIIECIB MoJermye ¢Gi3udHy, a aBTOMaTH3a-
I1is1 — PO3YMOBY TPAIIO JIFOUHHU.

11. Ha mogatky poOOTH IyCK €JIEKTPOJABUTYHA aBTOMATH30BaHUI, ajie ImicIs
3aIycKa Mpoiiec Bi10yBa€eThCs 3a JOMOMOTOI0 PYYHOTO KEpyBaHHS.

12. ABromar — 11e pUCTpiid, IKUH BUKOHYE MEBHY MOCIIJOBHICTh ONeparii
y PEKMMi aBTOMAaTHYHOTO YIIPABIIiHHSL.

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

15



UNIT 4
INDUSTRIAL REVOLUTIONS

Ex. 1. Read and translate the text

As the history of human progress has been one of technological develop-
ment, 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 In-
dustrial 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 tech-
nical 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 scientifi-
cally-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 oc-
curred 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 dif-
ferent sets of computer instructions. It is characterized by flexible, automated
machinery, the most interesting example of which are robots.

Active Vocabulary

advent ['&dvent] — mpuxin

coincide [kovin'said] — 36iraTucs B yaci
engine ['end3in] — 1BUTYH

lever ['li:vo] — Baxisib

precision [pri'si3(9)n] — TOUHICTH

pulley ["puli] — mkiB, 610K, 6apaban

roller — 06epTOBHI LIMITIH/IP, BAJIOK, POJUK
semiautomatic — HalliBaBTOMaTUYHUHN
steam — BOjIsTHA Mapa
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versatile ['v3:sotail] — pi3HOOIYHUIA, YHIBEpCATbHUN

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 col-
umn

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 bet-
ter or worse? Prove it.

Technology 1s 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.

Besides, technology is also ruining out environment because of the green-

17



house gases and other wastes released through the use of electronics

EX. 6. Translate the following sentences into English

1. Jlns arpapHOi €KOHOMIKHM XapaKTEepHI py4yHa mparlsd 1 peMiCHU4Ye BUPOO-
HUIITBO.

2. ITpomucnoBa peBoIOLIs — L€ MPOLEC MEPEXOAY Bl arpapHOi EKOHOMIKU
710 IHIYCTpPlaJbHOIO CYCIUIbCTBA 3 NIEPEBAKAHHAM MAIIMHHOIO BUPOOHMIITBA.

3. IIpomucioBa peBotOLIisl, 3 TEXHIYHOI TOYKU 30pY, € MEPEXOJOM B pyd-
HOT Iparli 10 MexXaHi30BaHOi.

4. 3amicTh MaHy(paKkTyp MO4agocsi CTBOPEHHs (abpuK, SKi BUKOPUCTOBYBA-
JM CUCTEMU MallliH.

5. IcToTHO 3pic MONMUT HA MPOAYKTH XapuyBaHHs, 10 CIPOBOKYBAJIO B AHIUIII
CUTBCHKOTOCIIOJIAPCHKY PEBOJIOIIIIO.

6. Ha 3MiHy censiHaM-BJIacCHUKaM 3€MJIi MPUXOJUIU OpEHIapi, sIKi BUKOPH-
CTOBYBaJIM HaliMaHUX MPaLIBHUKIB.

7. Skio mpoAyKilisi pEMICHUKIB 4yM MaHydakTyp Oyna 3aHajaTO JI0pOrolo,
JIFONIM 13 33JJ0BOJIEHHSM KYITyBajy JEUIEeBII1, X04a YacTo 1 MEHII sIKICHI (adpuy-
H1 BUPOOH.

8. ®abpuKku KOWTYBAJIM B KUIbKa pa3iB JOPOXKYE, HIK MaHy(paKTypH, 1 Karli-
TaJii, HAKOIUYEH1 B CLIILCHKOMY T'OCIIOAApPCTBI.

9. 3 mowyarkom XIX CTOMTTS 3HAYHO 3pOCIIa POJIH 30BHINIHBOT TOPTIBIII.

10. Crana moMiTHOIO pOJIb HAayKH, OCKUIBKH 1O I[LOTO 37e0ULIhIIOro OyIa
ernoxa 1HKeHepiB 1 BUHAX1THUKIB, K1 HEPIJKO HE MaJId HISIKOI CTIemiaibHOI OCBI-
TH.

11. [IpogykTtu xap4dyBaHHS 3 4acoM IIOYaJld BHUIOTOBIISAITUCH HAa 3aBOAAX,
3 SIBUJIMCS CTaHAAPTHI 1 B3aEMO3aMiHHI1 JeTall.

12. Y OyaiBHULTBI MOCTIB 1 KOpaOJIiB HA 3MIHY JI€pEBY MIPUHIIIOB METAIL.

Ex. 7. Make up a short presentation about industrial revolution in any co-
untry of the world
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UNIT 5§
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 applica-
tion 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 uni-
versity 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 engi-
neering education or academic research. They can, for example, propose ad-
vanced engineering courses and they can actively participate in basic and ap-
plied 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.

Active Vocabulary
approach — miaxin
contribution — BHECOK
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implement — 3abe3neuyBaTu

improvement — yI0CKOHAJICHHS

inexhaustible [inig'zo:stob(o)l] — HeBUuepmHUIT
intended — npu3HaueHui

invention — BUHaX1/

measles ['mi:z(9)lz] — kip

metal processing — MeTai000poOKa

research — mocaimKeHHs

surgery ['s3:d3(o)ri] — xipypris

vaccine ['vaeksi:n] — BakiuHa

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 in-
dustry?

3. What are future improvements in productivity dependent on?

4. What engineers are necessary nowadays?

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 col-
umn

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 degree
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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 edu-
cation 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 cha-
racteristics that would be necessary for the job of a mechanical engineer

If I 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 kiami XV cromitra B 3aximniil €Bpori Oyno 6arato 3po6aeHo 11 Po3-
BUTKY MPOMHCIIOBOTO BUPOOHHIITBA.

2. EYJ'IO YAOCKOHAJICHE BOJAHE KOJICCO, AKEC BUKOPHUCTOBYBAJIOCH SAK JIBUI'YH.

3. IlomuT Ha MeTal CPHUSIB YIOCKOHAJICHHIO JJOMEHHOI Tedi, 10 AaJI0 MOXK-
JIUBICTh OJICPKYBATH O1IBIN SIKICHUN METall.

4. 'Y MeTtanoobpoOrii moyaim 3aCTOCOBYBAaTH MOJIOTH JJIsi KOBKH METalIy Ta
MPOCTI BUM 1L (PyBaIbHUX 1 TOKAPHUX BEPCTATIB.

5.V ripuunuiii cnpasi Oyj10 BIPOBaKEHO HACOCH JIJIsl BiJIKAUyBaHHS BOJAM 13
HIAXT 1 Pi3HI MIHOMHI MEXaH13MH, 10 TO3UTHUBHO BILUTUHYJIO Ha BUIOOYTOK pyau
Ta BYTLILIS.

6. Y TKanbKoMy BUPOOHHUIITBI OyJ10 BIIOCKOHATICHO TKAIIbKUN BEPCTAT, 3’ IBH-
Jacsi B’si3ajbHA MAIlIMHA, 10 JAjJ0 MOXKJIMBICTH 301IBIINTH BUPOOHUIITBO TKa-
HUH.

7. Benuke 3Hau€HHS AJs CTBOPEHHS PI3HUX MAIIMH 1 MEXaHi3MiB MaJlo BU-
TOTOBJICHHSI TOAMHHUKA 3 MasTHHUKOM, MailOyTHHOro mpooOpa3dy Oararbox Mma-
IIVH.

21



8. 3HauHI MOCATHEHHS B HAyIll JAJId MOXJIMBICTH YIOCKOHAIUTH KOMIIAC,
acTpoJisg0ir0, MOPCHKI KapTH Ta aTjacHu.

9. JlocsATHEHHSI y TIPOMHCIIOBOCTI M CUTHCHKOMY TOCIIONAPCTBI AT MOXKIIH-
BICTh 3HAYHO 301JIBIIUTHA OOCSATH BUPOOHUIITBA TOBAPIB 1 TOBAPOOOIT.

10. Bysno cTBOpeHO YMOBH JJIsI MI>XKHAPOJAHOTO TOJLTY Ipalli, CBITOBOTO TOC-
M0JIapCTBa Ta CBITOBOTO PUHKY.

11. Yenixu cyyacHOT TEXHIKH, HacaMIIepe]], 3aJIeKaTh BiJl PO3BUTKY HayKH,
asie He mOoTpiIOHO 3a0yBaTH, 110 1 TEXHIKA CTABUTh Mepe] HAYKOIO BCE HOBI i HOBI
3aB/IaHHSL.

12. PiBeHb PO3BUTKY Cy4acCHOTO CYCILJIBCTBA BU3HAYAIOTh JOCATHEHHS Hay-
KA 1 TEXHIKH, a TEXHIYHI HOBOBBEACHHS 0a3ylOThCS HAa HAyKOBO-TEXHIYHUX
3HAHHSX.

EXx. 7. Make up a short presentation about the role of science in manufac-
ture 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 conse-
quences 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 relia-
bility 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 — nmojoMka MexaHi3My

lubrication [lu:bri'keif(2)n] — 3mMalyBaHHS MaIlTUHH

maintenance ['meint(o)nons] — momisa, peMOHT (NMOTOYHUI), TEXHIYHE 00-
CJIyTOBYBaHHs, MaTepialibHO-TEXHIYHE 3a0e3MeueHHs

mitigate — oM’ IKITyBaTH, MMOJIETIIyBaTH

negative consequences — HeTaTUBHI HACTI KA

overhaul [ouvo'ho:l] — perenbHMit orisia, KamiTaabHUM PEMOHT

prevent — 3amo0iratu

reliability — HamiHICTB

substantial — conigHUNA, BETUKUN
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Ex. 2. Answer to the following questions

1. Why is maintenance important?

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

2. What are the main types of maintenance?

3. What is the function of preventive maintenance?

4. Which activities does it include?

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

6. Why can corrective maintenance be expensive?

7. Is replacement of equipment always substantial for the 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 (i3uyHUNA 3HOC 1 BITHOBJIIOE POOOTONPHUAATHICTH 00JIa]I-
HaHHS.

2. 3 yacoM MoJaNbIINNA PEMOHT CTa€ EKOHOMIYHO HEJOIUIEHUM.

3. 3HouIyBaHHS BiJ0yBa€ThCs HACTUIBKM IHTEHCUBHO, 1[0 BUTpPATH Ha pe-
MOHT CTalOTh OJIHAKOBUMH a00 OUIBIIMMH BiJ BapTOCTI HOBOTO OOJIaJHAHHS,
TOOTO JIeTaJIb, BYy30JI YU OOJIaHAHHS TOCSATHYIU TPAHUIHOTO 3HOCY.

4. Texniune 0OCITyTOBYBaHHS MICTUTh POOOTY 3 OISy OOJIaHAHHS, TIepe-
BIpKY Ha TOYHICTh, MPOMUBAHHS, 3MAIIIEHHS 1 T. JI.

5. HeoOximHuMu ymMOBaMU HOPMAJILHOTO Tepediry BUPOOHHYUX IPOIIECIB
Ha MIATNPUEMCTBI € MOCTIHHE MIATPUMYBAaHHS B poOOUOMY CTaHl1 MallluH Ta yc-
TaTKyBaHHS.

6. Y Mexax CHCTeMH TEXHIYHOTO OOCITYrOBYBaHHS BHPOOHHIITBA BHUKOHY-
I0ThCS P13H1 (PYHKIITIT.

7. OyHKIIT CUCTEMH TEXHIYHOTO OOCIYTrOBYBaHHS MICTSITh PEMOHT TEXHO-
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JIOT1YHOT0, eHEPreTUYHOTr0, TPAHCIIOPTHOTO Ta 1HILIOTO YCTAaTKYBaHHS, JOTIIS 32
HUM 1 HaJIaroJ[>KyBaHHSI.

8. MammHM Ta YCTaTKyBaHHS CKJIQJAarOThcs 3 0aratb0X KOHCTPYKTHBHHX
€JIEMEHTIB, SIK1 B MPOIEC] EKCILTyaTallii 3a3Hal0Th PI3HUX HAaBAHTAXKEHB, 1 TOMY
3HOIIYIOThCSI HEPIBHOMIPHO.

9. Iligpozminm, O BXOAATH 0 CKIIAAy PEMOHTHOTO TOCIOAPCTBa, 31 HCHIO-
I0Th TEXHIYHE 00CIyrOByBaHHS Ta PEMOHT 3ac00iB Mmpaili, MOHTaX 1 BBEJICHHS B
JIII0 HOBOTO YCTaTKyBAaHHsSI, BATOTOBJICHHS 3allaCHUX YaCTHH 1 HECTAaHAAPTHOTO
oOnagHaHHs, MOIEPHI3ALIIIO IIFOYMX MAIIUH Ta YCTATKyBaHHS.

10. JInst Toro, mo6 3a0maanuTy MarepiaibHi i eHepreTUYH1 pecypcu, OINTH-
MI3yBaTu MpOLEC TEXHIYHOTO OOCIYyroBYBaHHS, MOTPIOHO 3a0€3MEUUTH pallio-
HaJIbHY €KCIUTyaTaIlit0 OCHOBHOTO TEXHOJIOTTYHOTO O0IaTHAHHSI.

11. Bumymienuit peMoOHT Ha (paOpuili Moxke OyTH BHUKIMKAHUM MOIIKOKEH-
HSIM KOHBEEPIB, €JIEKTPOOOIaJHAHHS, OCHOBHOTO 1 JOTOMI)KHOTO TEXHOJIOT1Y-
HOTO 00aTHaHHSI.

EXx. 5. Make up a short presentation about preventive maintenance or cor-
rective maintenance

25


https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%94%D1%80
https://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BE%D0%B1%D0%BB%D0%B0%D0%B4%D0%BD%D0%B0%D0%BD%D0%BD%D1%8F

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, re-
act 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 hu-
man imagination. One clever idea is that if cars were made of smart metal, a mi-
nor accident could be repaired by leaving the car in the sun.

Active Vocabulary

alloy — cruaB

implant ['implo:nt] — BXKHMBIEHA TKAHWHA, OPTaH, IMIUIAHTAHT
knot — By301

shape memory materials — mapepianu 3 edekrom nam’sti hopmu
solid — TBepae TJI0

stitch — cT100K, 0B

strain — HaTATyBaHHA, Aedopmarlis

teeth brace — opToOHTHYHI CKOOM, TITACTUHKH

thread [Ored] — HuTKa

Ex. 2. Complete the definitions below with the words from the text

1. An 1s something medical put inside the body.

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.
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6. The is everything around a person or thing.
7. To be means to be made smaller.

EXx. 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 be- | b) they change colour.
cause c) they are easy to put in.

4. Climbing ropes with liquid crys- | a) warn you.
tals change colour to b) amuse you.
c¢) 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. CrnmaB — e TBepaa abo pijka OJHOPIHA PEUOBHHA, YTBOPEHA CILIABJICH-
HSIM KUTBKOX METaJliB 200 METaJIiB 3 HEMETAIAMH.

2. ¥Yci cruiaBu y TBEpAOMY CTaHi, 3a3BHYaid, MalOTh KPUCTAIIIYHY OyAOBY.

3. Bararo crnnaBiB, HanpuKiIaa, OpoH3a, cTajidb, YaByH, OyJU BiIOMi JaBHO
y’K€ TOJIl MaJIM BEJIMKE MPAKTUYHE 3aCTOCYBAHH.

4. baraTo BIacTUBOCTEH CIUIaBIB 3HAYHO Kpallli, HDK Y YUCTUX METaIiB, 1110
BXOJIAThH JIO IXHBOTO CKJIAJy.

5. Mertanu 1 HEMETAJIN, 3 AKHUX CKJIAJa€ThCs CILJIaB, HA3HMBAIOTHCA KOMIIO-
HCHTaMM CIIJIaBY.

6. Temnepatypa MIaBIeHHs CIUIABIB, 3a3BUYall, € HUXKUYOIO BiJl TEMIIepaTypu
METaliB, 10 BXOJAATH /10 IXHBOTO CKJIAJY.
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7. Bupobu 3 4ucTOro 30J10Ta JErKo Ae(POpPMYIOThCS, CTUPAIOTHCS, TOMY IS
BUT'OTOBJICHHS IOBEJIIPHUX BUPOOIB 3aCTOCOBYIOTH CIUIAB 30J10TA 3 MIJUTIO.

8. OCHOBOIO CIUIaBIB CIYT'YIOTh Taki MeTalld, SK: 3aJ130, Mijb, aJIOMIHIH,
MarHii, TUTaH.

9. Haitbinb1e 3Ha4eHHS y Cy4acHid TEXHIIll MalOTh CIUIaBU 3ai3a 3 ByIJIe-
IEM, a HE YHCTE 3aJTi30.

10. Jlns aBiarii 3acTOCOBYIOTH JIETKI CIIJIABU Ha OCHOBI MarHito, TUTaHY,
ATFOMIHIO.

11. Buxopucranss Boib(ppamy, KoOaIbTy, HIKEII0 MAalOTh BETUKE 3HAYCHHS
JUTSI METAII000pOOHOT TPOMHCIIOBOCTI.

12. Jlns mammHoOy1yBaHHST HEOOX1/THI JIETKI CIUIaBH, HEPO3YMHHI B KHUCIIO-
TaX, CTIAKI B arpECUBHUX Ta30BUX CEPENOBHUIIAX, TEIJIONPOBIIHI, MarHiTHI 200
HEMAarHiTHi.

EXx. 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 heat-
ing 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 sili-
con 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, molyb-
denum and other metals.

Active Vocabulary

bauxite ['bo:ksa1t] — GokcuT, anromiHi€Ba pyna
case-hardening — moBepxHeBe 3MIITHEHHS

core — CepIeBUHA, CEPACYHHUK

furnace ['f3:nis] — miv (TexHIuHA)

limestone — BamnHsIK

molybdenum [ma'libdonom] — moni6nen
mould — popma

ore — pyna

rustproof — HeprkaBitOUHi, KOPO31HHO-CTINKUI
slag [sleeg] — munak, okanuHa
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smelting — TuTaBKa, TUTABIICHHS
substance ['sebstons] — peuoBuHa
tungsten ['tvoston] — Bonbdppam
vanadium [vo'neidiom] — BaHa1i

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 col-
umn

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 ob-
tain 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.

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 Woro cmiaBu, O€3MEPEeYHO, € OCHOBHMMH TEXHIYHUMHU
MaTepiaJamH.
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2. I3 yopHUX MeTaiB BUTOTOBIISIOTH BEPCTATH, aBTOMOO1IT1, KOpabiii, MOCTH,
CLITBCHKOTOCTIOIAPCHKI MAIlIMHU, TPYOH, IHCTPYMEHTH Ta MOOYTOB1 BUPOOH.

3. AIOMIHIEBI CILJIaBU IMOCIJIAIOTh APYre MICIIE cepell KOHCTPYKIIIHHUX Ma-
TepiaiB.

4. Cyminr mopoIIKy MarHiro 3 OKHCHUKaMH BUKOPUCTOBYIOTh JIJISi BATOTOB-
JICHHSI OCBITJIIOBAJIbHUX 1 3aMaTIOBATbHIX PAKET.

5. TuTa" BUKOPUCTOBYIOTH JIJIS1 BUTOTOBJICHHS XIMIYHOI armapaTypH Ta B pi3-
HUX Tajy3sX MallMHOOYTyBaHHS.

6. ANIOMIHI€EBI CIUIaBU CTIHKI 10 aTMOC(EPHOT KOpO3ii, TOPIBHAHO JELICBI,
pocTilie J00yBarOTHCS Ta 0OPOOISIOTHCS.

7. Bucoka »apoCTiiKiCTh TUTAHYy Ta WOTO CIUIaBiB POOHUTH iX MyKe LIHHUMU
MaTepiasamu IS JTITaKO- 1 paKeTOOy TyBaHHS.

8. Xipypru BUKOPUCTOBYIOTh TAHTAJIOBI IJIACTHHKH, APIT, CTEPKHI, IIypPYyIu
JUIS1 CKPITUICHHS KICTOK.

9. MeTanu HalexaTh JI0 YKCJIa HAWMOIIMPEHIMNUX MaTepialliB, Kl JOAUHA
BUKOPHUCTOBYE IS 3a0€3MeUeHHsI CBOiX JKUTTEBUX MOTPEO.

10. AnromiHI€BI CIJIaBU 3aCTOCOBYIOTh y PaKeTHIM TEXHilll, aBia-, aBTO-, CYJI-
HO- Ta MPUJIa00yTyBaHHI.

11. CrtaBu TUTaHy A00pe CyMICHI 3 KMBOIO TKAaHHMHOIO, TOMY 3 HUX BHIO-
TOBJISIFOTh MEIMYHI IHCTPYMEHTH.

12. MexaHiuH1 BIaCTUBOCTI METaJIiB € HAWBAXIHBIIITUMHU.

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... .

S5.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 ma-
chinery 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 cho-
sen by considering its properties, which can be classified as mechanical, ther-
mal, 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 engineer-
ing 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] — maTyHb, )KOBTa MiIb
brittle — kpuxkuii, TaMKUH

chloride ['klo:raid] — xnopun

concrete — OETOH

copper — MiJib

ferrous ['feros] — 3ami3ucTHid, SKM MICTUTh JTBOBAJICHTHE 321130
insulate ['insjulit] — i3omt0BaTH
non-ferrous — KOJILOPOBHIA (ITPO METAIT)
pasty ['pesti] — B’ si3kuit

property — BIaCTHBICTb, XapaKTEPUCTUKA
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rubber — ryma, kayuyk
tin — 0JI0BO
wire [waio] — JpiT

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?

EXx. 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. Iron 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 used to create precious jewel-
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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. YV 3aranpHOMY BHMAJKy MaTepiadd B KOHCTPYKIISIX MOXXYTh 3a3HaBaTH
pPI3HHX 3a BHUJOM HaBaHTAKEHb, IO CIPUYUHSIOTH TMOSBY PI3HUX BHUIIB
nedopMariiii: po3TAry, CTUCKaHHS, 3TUHY, KPYYEHHs, 3CyBY ab0 IXHBOI CyKyTI-
HOCTI.

2. Pi3HOMaHITHUMH € 1 YMOBH €KCIUTyaTailii MaTepiaiiB 3a TEMIEpaTyporo,
BUJIOM HABKOJUIITHHOTO CEPEIOBUINA, MIBUAKICTIO MPUKIIATAHHS HABAHTAKCHHS
Ta 3aKOHOM HOTO 3MIHH Yy Yaci.

3. IcHye 6arato Mmoka3HUKIB MEXaHIYHUX BIACTUBOCTEH 1, BIAMOBIIHO, Oara-
TO METO1B MEXaHIYHUX BUITPOOYBaHb.

4. JInst MeTaltiB Ta KOHCTPYKIIMHKUX TIaCTMAC HAUTIOMIMPEHIIINMU € BUTIPO-
OyBaHHS Ha pPO3TATYBAHHS, TBEP/ICTh, 3TMHAHHSA Ta YIApPHUN 3THH.

5. Kpuxki KOHCTpYKIIiiHI MaTepianu (HampuKiaj, CKI0, KepamiKy, MeTalio-
KepaMiKy) NepeBaKHO BUMIPOOOBYIOTh HA CTUCKAHHS 1 CTATUYHUIN 3THH.

6. MexaHIuHI BJIACTHBOCTI KOMMO3UIIMHUX MaTepialliB BaXKJIMBO OIIHIOBA-
TH, TaKOX, B yMOBaX BUIIPOOYBaHHS HA 3CYB a00 KpyUEHHSI.

7. MitHiCTh MaTepiaiiB, 0 PeaTi3ye€ThCsl B €JIeMEHTaX KOHCTPYKITiH, 3ae-
KUTh HE TUIHKHU BiJ MEXaHIYHHUX BJIACTHBOCTEHW CaMOTo Martepiany, a il Bz Gop-
MU Ta PO3MIPIB JACTAJI.

8. MiIHiCTh MaTepialliB 3aJIC)KUTh HE TIILKHM B MEXaHIYHHUX BIACTUBOCTCH
camMoro Marepiaily, a ¥ Bl HPYXHOI €Heprii, HaKOMUYEHOI B HABAHTAXKEHIN
KOHCTPYKIII].

9. MilHICTh MaTepiaiiB 3aJIeKUTh HE TIJIBKHU BlJ MEXaHIYHUX BJIACTUBOCTEH
camoro mMarepiaiy, a i BijJl XapakTepy BIUIUBY HaBaHTa)KCHHSI.

10. Cxemn mpuKIaJaHHA 30BHIIIHIX CHJI Ta poOoya TemmepaTypa B
KOMIUIEKCI CIIPUYHHSIIOTH TaK 3BaHY KOHCTPYKIIMHY MIITHICTb.

11. OCHOBHUMH MEXaHIYHUMH BJIACTUBOCTSIMH METAJIIB € MIIHICTh, TBEP-
JICTh, MPYKHICTh, MJIACTUYHICTh, KPUXKICTh, YJapHa B’S3KICTh, BUTPHUBAIICTD,
OTip KPYTIHHIO.

Ex. 6. Make up a short presentation about the usage of materials in differ-
ent spheres of our life
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UNIT 10
MACHINE TOOLS

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 1s 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

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,
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metal was shaped by hand using a hammer. Machine presses can be dangerous.

Band saw

It 1s 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 — nutiyBanbHUAN

blade — ne3o

boring — cBepAiHHSA

constraining — CTpUMYBaJIbHUI, 0OMEKYBaJIbHUM
grinding ['graindin] — mome:n, noapiOHIOBaHHS, 1LTi(DyBaHHS
lathe — ToxapHwuii Bepcrar

machine tool — BepcTar, MeTasiopi3ajibHUNA BepCTaT
machining — MexaHiuHa 00poOKa

numerical control — yucnoBe ynpaBmiHHs

rigid ['rid3id] — >xopcTkuii, TBepAUi, HETHYUYKUN
sequence — MOCJiI0BHICTh

shaping — HaganHus Gopmu, BUTIIATY

shearing — 3pi3

stroke — XiJ1 mopITHs, KIanaHa, TakT poOOTH JBUTYHA
turning machine — TOKapHHI CTAaHOK

workpiece — o0po0OIroBaHa AeTajb, 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.

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.
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Ex. 3. Complete the table

MACHINE TOOL | FINAL RESULT DESCRIPTION

turning machine external and in- It removes excess metal from the
ternal flat surface | 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. Jleonapao na BiHui BUHAHIIIOB TOKAPHUM BEPCTAT, Y SIKOTO PyX IIMHUHICISA
B110yBaBCS 3a JOTIOMOTOK HOXKHOI Ie/IalIl.

2. Y XVII cronitti B KuiBchkiid Pyci 3’siBumucs nepiini crieriaibHi MancTep-
Hi-TOKapHi, K1 3aiiMaJIiCsi BUTOTOBJICHHSM JIEPEB’THOTO TIOCY/LY.

3. [lepmmii TokapHU# aBTOMAT 3 Mara3uHOM, 13 PO3MOAUTFINM BaJIOM, 3 TUIO-
CKMMHU 1 HWJIIHIAPUYHUMHU Kylaukamu OyB cTBopenuii CrieHcepom y 1873 porii.

4.V xoHCTpYKLIi 1epeBo0OpOOHOTO BepcTara, 3a3BHuail, BHKOPUCTOBY€EThCS
00epTOBUI1 BUCOKOIIBUIKICHUN MEXaH13M 00€pPTOBOTO PYXY.

5.V 1490 poui Jleonapno na Binui BUHaMIIOB NPUCTOCYBaHHS IS MIATPUM-
KH P13aJIbHOTO THCTPYMEHTA.

6. Ha TokapHHX BepcTarax 3aCTOCOBYIOTh PI3HOMAaHITHUHN pi3aJbHUN 1HCTPY-
MEHT.

7. Marepian pi3aqbHOTO THCTPYMEHTa Ma€ I0Ope MpalroBaTH Ha BUTHUH 1
CTHCK.

8. CBepa/niIbHI BEpPCTaTH BUKOPUCTOBYIOTh y MEXaHIYHMX, CKIAJaIbHUX,
PEMOHTHMX Ta I1HCTPYMEHTAJbHMX II€XaX MAaIMHOOYIIBHUX 3aBOJIB 1 B
MIMPUEMCTBAX MaJIoro Oi3HeECY.

9. Marepian pi3aJIbHOTO 1HCTPYMEHTA MOBHHEH MAaTU TapHY TEIUIONPOBIJI-
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HICTh, 100pe nuTihyBaTUCS 1 MPOKAPIOBATUCH.

10. CeepmymunibHu BepcTat 2M112 npusHadeHui 4151 CBEPAJIIHHS OTBOPIB
y JA€TalAX 13 YOPHUX 1 KOJTbOPOBUX METaIB.

11. TokapHuii BepcTar MpyU3HAYCHHUN IJIs1 BIUTUBY HA JACPEBUHY, IIIJISTXOM 00-
pobku 1i (pe3or0, HOXKOBUM BajioOM, CBEPJJIOM YH IHIIUM pi3aJbHUM
1HCTPYMEHTOM.

12. IIpocToTa KOHCTPYKIIii 3a0e3meuye JIETKICTh YIpaBIiHHS, HaAIMHICTD 1
JIOBTOBIYHICTh BEPCTATIB.

Ex. 5. Make up a short presentation about different machine tools
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PART 2
TEST 1
TYPES OF JOBS IN 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

¢) 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.

a) genetic engineering

b) nuclear engineering

c) civil engineering
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d) military engineering

6. ..... combines computer science and electronic engineering in order to de-
sign computer technology from the very 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

¢) 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 struc-
tural 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

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

c¢) 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

Cc) appearance

d) none of the above

7. In design process, which process is followed after selecting the material?
a) selecting factor of safety
b) synthesis
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¢) 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

¢) 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

c¢) 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 inter-
vention.

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
c¢) 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

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 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
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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
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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 invest-
ment in a business or industry
8. A refusal to work by em-
ployees as a form of protest
10. Something that motivates
or encourages you to buy a
product

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 obliga-
tions
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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. .....1s 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. ..... 1s 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-
ment, and cleaning, performed specifically to ..... faults from occurring.

a) prevent

b) stop

c) correct

d) make

6. Preventive maintenance for various ..... and facilities is quite nuanced.
a) equipment
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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

¢) inaccuracy

d) lack of success

9. Sometimes, if a proper maintenance ....., a fault could occur, with nega-

tive consequences on the production process and on the workers’ safety.

a) is not done
b)was not done

c) 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 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
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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
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8. Specific weight is .....
a) weight per unit volume (N/m3)

b) strength per unit density (Nm/kg)

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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TEST 9
FERROUS AND NON-FERROUS METALS AND THEIR USES

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 covers

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 ware

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

b) used for ornamental purposes

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

55



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

1) abrasive

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

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

1) 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

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: amtoMiHiii

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

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: anomyBatu

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: 60kcut

Brass — a yellow alloy of copper and zinc. Ukrainian: naTyHs, JaTyHHHIA,
MeTaJiyHul

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

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: 6poH3a

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: Byriens,
BYIJICKUCIIMU Ia3

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: nuBuibHE Oy/TiBHUIITBO

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: kaMm’siHe ByTULJIs

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: kokc

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: ckiagHuil (3ar1yTaHuid) IpoekT (Tj1aH, mporpama)

Composite materials — materials, generally strong and lightweight, in
which fibers of more than one sort of material are bonded together chemically.

57


https://en.wikipedia.org/wiki/Brittleness
http://www.dictionary.com/browse/carbon-dioxide

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: mpoBiTHUK, JUPUTEHT, POBIJI, KU1

Construct — build or make (something, typically a building, road, or ma-
chine). Ukrainian: OynyBatu, CiOpyI»KyBaTH, 3BOAUTH OY/I1BIII0, KOHCTPYIOBATH

Contribution — a gift or payment to a common fund or collection. Ukraini-
an: CIIpUsIHHSI, BHECOK, BKJIa] (Y HAyKYy, CIIPaBy)

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: mizpb

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: pizeus, ¢pe3a,
pi3ak

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)
IPOEKT, IJIaH, KOHCTPYKIIisl. 2) MAIIOHOK, BiI3€PYHOK, 30D, KPECIICHHS, TU3aiH

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 mu-
sical talent; to cause to grow or expand: to develop one’s muscles. Ukrainian:
pO3BUBATHU(CS),KOHCTPYIOBATH, PO3pOOIATH

Ductility — able to undergo change of form without breaking. Ukrainian:
THYYKICTh, KOBKICTb, TATY4iCTh, IOAATINBICTh, B’SI3KICTh, €ITACTHYHICTh

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:
IPYKHICTb

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: ranpBaHi3yBaTH, HaHO-
CHUTH IIap METajy TaJlbBaHIYHUM CII0COOOM

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: TokapHuii 1BUryH
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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. Ukrainian: 4opHi MeTaIu

Ferrum — n. Iron.

Forecast — predict (a future condition or occurrence), calculate in advance:
Ex. Surfers today forecast waves using technology. Ukrainian: mporuo3

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: kyBaru,
Ky3Hs

Galvanize — galvanized coat (iron or steel) with a protective layer of zinc.
Derivatives:  galvanization,  galvanizer. = Ukrainian:  ranpBaHi3yBarH,
OIIMHKOBYBATH

Gold — a yellow precious metal, the chemical element of atomic number 79,
used in jewellery and decoration and to guarantee the value of currencies.
Ukrainian: 30J0T0, KOJip 30J10Ta, 30J0TUCTHH 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:ctaBatu TBepauM,
TBEPJIHYTH, YEPCTBITH, 3arapTOBYBaTH, 3MII[HIOBAaTH, CTaOUII3yBaTucs (Mpo pu-
HOK), IEMEHTYBaTH

Hardness — when something hardens or when you harden it, it becomes stiff
or firm. Ukrainian: TBepiCTh, MUIBbHICTb, IIyIKICTh, MIIIHICTh, JKOPCTKICTh

Iron — a strong, hard magnetic silvery-grey metal, the chemical element of
atomic number 26, much used as a material for construction and manufacturing,
especially in the form of steel. (Symbol: Fe). Ukrainian: 3ami30, yopHuii metan,
BUPIO 13 3aimiza

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

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: BamHsK

Manganese — the chemical element of atomic number 25, 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-
raHelb, MaHTaH

Manufacturing processes — make (something) on a large scale using ma-
chinery. Ukrainian: mpoMucioBuii mporiec

Metal alloy — a metal made by combining two or more metallic elements,
especially to give greater strength or resistance to corrosion. Ukrainian: cruias
(MeTamiB), OOMillIKa, Jirarypa, mpoOa (IOpOTrOLiHHOTO METaiy), JIETOBaHMIA,
alloy steel — neroBana ctanb, CTOIUTIOBATH, CIUIABISATH (METaJM), MiIMIIIYBaTH,
JOMIITyBaTH (10ch — with)
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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: 06po6ka meTamiB

Mechanician — a person skilled in the design or construction of machinery.
Ukrainian: KOHCTPYKTOP, MalTMHOOY/IIBHUK, MEXaHIK

Memory — the part of a computer in which data or program instructions can be
stored for retrieval. Ex. Main memory — omneparuBHa mam’sitb (random access
memory, RAM), read only memory, ROM — mocriiinuii 3amam’aToByBajJIbHUN
npucTpiil, noctiitHa mam’sith. Ukrainian: mam’siTh, KOMIT IOT€pHA IIaM’SITh (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 locat-
ed in Groups 3 — 12 of the Periodic Table. Known to the ancient Egyptians, Ro-
mans, 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 Gold (6000BC), Copper (9000BC),
Silver (4000BC), Lead (6400BC), Tin (3000BC), Iron (1500BC) and Mercury
(1500BC). Ukrainian: pTyTh, pPTYTHUH CTOBITYHK

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 dis-
tinguished from the craft of metalworking, although metalworking relies on
metallurgy, as medicine relies on medical science, for technical advancement.
Ukrainian: metamyprist

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:
o0po0uniaTy Ha BepcTaTi, (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:
dbpesepHuii BepcTar

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
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heavily mined. Destroy by means of an explosive mine. Ukrainian: pyanuk, ko-
nabHsI, IaxTa, MOKJIa/I, TUTACT, JPKePeio 3HaHb, MMiKOII, 3MOBa, IHTPUTA, 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: xap-
OyBaTu (MOHETH), CTBOPIOBATH (HOBE CJIOBO, BUCIIIB), BEJIMKA KUIBKICTh (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: Moai0aeH

Nickel — a silvery-white metal, the chemical element of atomic number 28.
(Symbol: Ni). Ukrainian: Hikenb

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: a3ot

Non ferrous metals — relating to or denoting a metal other than iron or
steel. Ukrainian: konbopoBHii (po MeTan)

Ore — a naturally occurring solid material from which a metal or valuable
mineral can be extracted profitably. Ukrainian: pyna, ore mining — ripHu4opyziHa
crpaBa

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: miactu-
YHUU TOJTiMEp

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: rumra, jucr,
mrada (MeTany), JINCTOBE 3aJ1130 PO3KOBYBATH B JIUCTH, TLTFOIIUTH (METaI)

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: ninatuHa

Properties of the steel — an attribute, quality, or characteristic of something.
Ex. The property of heat to expand metal at uniform rates. Ukrainian:
BJIACTUBICTb, SKICTb (CTaJI1)

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:
nocraJyary, 3a0e3rnedyBaTH, Ha/JaBaTH, HAAUIATH, TTOCTAHOBIISTH, YXBAJIIOBATH,
0OyMOBITIOBAaTH, CTAaBUTH 332 YMOBY, BKHUBATH (3aX0/l1), 3a00pOHITH, TIepeadada-
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TH, (OPMYIIIOBATH, BCTAHOBIIOBATH (B 3aKOH1, HOPMI 3arajibHOTO MpaBa TOILIO)

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 MOCIIDKCHHS, BUBYCHHSI, JOCIIIHUIIbKA
pobota, petenbHi nomyku (after, for), mocaigHuipkuii; research work — HaykoBo-
nociiHa poboTa, T0CTiHKyBaTH, 3aiMaTUCs JOCHTIKeHHIMHA (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:
MPY>KHICTh, €TACTUYHICTh, 3/IaTHICTh IIBUJIKO BiHOBIIOBATH (P13UYHI Ta JTYIICB-
HI CHJIH, pYy>KHA aedopmariis

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: HaykoBellb

Silver — a precious shiny greyish-white metal, the chemical element of
atomic number 47. (Symbol: Ag). Ukrainian: cpi6so, cpiOH1 rpoiui, cpiOHI BU-
pobwu, table silver — cTomoBe cpibio, komip cpidia, cpibHui, cpidbmscTuii, silver
sand — npiOHUM 01U TIICOK

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

Solid — firm and stable in shape; not liquid or fluid. Ukrainian: TBepae Tisio

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: muTomMa MIIHICTb

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: nmuroma 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: crtab,
KpHIISL, CTAJIEBUI Oyp, CTaeBuil, )KOPCTOKHUI, BKPUBATH CTAJLIIO, 3arapTOBYBaTH

Stiffness — not easily bent or changed in shape; rigid. Ukrainian:
KOPCTKICTh. 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 magnitude of a defor-
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mation, equal to the change in the dimension of a deformed object divided by its
original dimension. Ukrainian: 3runaTtu, ckpy4dyBaTH, Ae(opMyBaTH, HaTATaHHS,
postaryBanHs. Ex. The rope broke under the strain — MoTy3ka He BUTpuUMala
HatsranHg. Word combinations: strain after — iparayTa 10 4OToCh; Strain at —
HaTATaTH (TATTH) 3 YCIX CUJT; Strain off — BIAIIKYBaTH

Strength — strength of materials. Ukrainian: omip wmarepiainis,
HETMPUCTYIHICTh, MIITHICTh

Temper — the degree of hardness and elasticity in steel or other metal.
Ukrainian: BMICT BYyIJICIfO, CTYIIHb TBEPAOCTI Ta MPY>KHOCTI, pOOUTU CyMIilI,
3MIITyBaTH

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: 0j10BO, KepCTh

Tinplate — sheet steel or iron coated with tin. Ukrainian: (6i1a) »epcTh

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: i3omtoBaru

Toughness — Ukrainian: B’s3KiCTb. Syn. viscosity — 3arapToBaHICTb. Syn.
hardness, fitness — minHicTh. 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: Boiabgpam

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: TOW, 10 Ma€ HAyKOBUM CTYMiHB, IO
3aKiHYMB HaBYAIBHUN 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: nHe-
pUIaTHUN, OpaKOBaHUH, CIIPAIIbOBAHUMA

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] — 3MiHHUN TOK

amp. — [ampere] — ammnep

B. D. C. [bottom dead centre] — HIKHSI MepTBa TOUKa

b. h. p. [brake horsepower] — eppexTuBHa raapmMiBHA cHiia
C — centigrade — 3a cTorpamycHoro nikainoro [{enscis (mpo Temmneparypy)
c. ¢./cu. cm. [cubic centimetre] — KyO1UHUN CAHTUMETP

cu. ft. [cubic foot] — kyOiunuit ¢yt

cu. in. [cubic inch] — ky6iunuit groitm

d. c. [direct current] — moCTiIHHMI TOK

e. g. — exempli gratia (J1aT.) — HaPHUKJIIAT]

etc. — et cetera (J1aT.) — T. 1H.

F. [Fahrenheit] — mo mkani ®@apenreiita (mpo TemnepaTypy)
f. p. m. [feet per minute] — pyToB 3a XBUITUHY

f. p. s. [feet per second] — ¢pyTOB B cCekyH1y

ft.-1bs. [foot-pounds] — ¢yTo-pyHTH

g. p. m. [gallon per minute] — rajijioH B XBUJIUHY

gal. [gallon] — ramnon

hp [horsepower] — kiHChKa cua

hr. — hour — ronuna

i. e. —1id est (;rat.) — T0OTO

in. [inch] — mroitm

k. p. h. [kilometers per hour] — kisloMeTpiB 3a TOIUHY

kg. — kilogram — kusiorpam

L — litre — mitp

Ib [pound] — ¢pyHT

Ib.-ft. [pound-foot] — pyHTO-DyT

m. — metre — MeTp

m. p. h. [miles per hour] — munb 3a roguny

mi. — mile — Mmuis
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min. — minute — XBWJINHA

NB — nota-bene (J1a1.) — pay attention — 3BepHITh yBary

n. h. p. [nominal horsepower]| — HoMiHaIbHA KIHChKa CHJIa
n. t. p. [normal temperature and pressure] — HopMaJibHI TeMIIepaTypa 1 TUCK
0. a. d. [overall dimension] — rabapuTHHi1 po3Mip

psi. [pounds per square inch] — @yHTH Ha KB. T10MM

r. p. m. [revolutions per minute] — 06epTIB y XBUJIMHY

s. — second — ceKkyHa

sq. ft. [square foot] — kBagpaTHBIi QYT

t. — ton — ToHHA

t. d. c. [top dead centre] — BepXHs MepTBa TOUKa

v. [velocity] — mBUIKICTH

vol. [volume] — 006’em

Vs — versus (J1aT.) — MpoTH

Ww. — watt — Bar

wt. [hundredweight] — nientTHep

X-rays — Roentgen rays — peHTreH1BChbK1 IPOMiH1
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