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BBenenue

VYyebHoe nocobue npeaHazHayYeHo ISl CTYIEHTOB A3POKOCMUYECKOTO UHCTH-
TyTa, OOydJarImMXCcs MO HampaBieHusM moarotoBku 15.03.01 MamuHocTpoeHue,
15.03.04 ABromaru3zanusi TEXHOJOTHYECKUX IMPOILECCOB U Mpou3BoACTB, 15.03.05
KOHCTpYKTOPCKO-TEXHOJIOTUYECKOE OO0ECIeYeHHEe MAIIMHOCTPOUTENIbHBIX POU3-
BozcTB, 09.03.01 MudpopmaTuka u BeruuciutenbHas Texuuka, 20.03.01 Texnocdep-
Hasg Oe3omacHocTh, 22.03.01 MarepuanioBeieHUE M TEXHOJIOTHH MaTepHAaoB,
27.03.03 Cucremusblil aHanu3 U ynpasienue, 27.03.04 YnopasieHue B TEXHUUECKUX
CHUCTEMaxX B Kypce U3y4YeHUs TUCHUTUIMHBI « IHOCTpaHHBIM SI3BIKY.

[lenpr0o maHHOTO TOCOOMS SABISETCS PA3BUTHE HABBIKOB IEpPEBOja HAYYHO-
TEXHUYECKUX TEKCTOB, «CMOCOOHOCTH CTYJICHTOB K KOMMYHHKAIlUM B YCTHOM M
MUCbMEHHOM (hopMax Ha WHOCTPAHHOM SI3bIKE JIJISl PEIICHUs 3a7a4 MpoPEeCcCHOHAb-
HOTO B3auMojeicTBUs». [IpodheccrnoHanbHO-OPUEHTUPOBAHHBIE TEKCThI, COMPOBOXK-
JaeMble Pa3HOOOPA3HBIMU JICKCUYECKUMU YIPAXKHEHUSIMH, MO3BOJSAT CTyACHTaM
000raTUTh TEPMUHOJIOTHUECKHUI CITOBAapHBIN 3aIac, pacliupuTh 3HAHUA O TIpodeccu-
OHAJIbHOW JIESATEIbHOCTH HA AHTJIMHUCKOM SI3bIKE. TE€OpeTHYEeCKUE MOSICHEHUS U KOM-
TUIEKC YIPAKHEHUH CIIOCOOCTBYIOT ITPaBUILHOMY MOHUMAHHIO y4eOHOTO MaTepuania,
a TAK)Ke pa3BUTHUIO HABBIKOB aJIEKBATHOI'O MEPEBO/IA CIIELIUATBHOM JIUTEPATYPHI.

[TocoOue MOkeT ObITh PEKOMEHIOBAHO K MCIOJIb30BAHUIO, KaK JJIsl ayAUTOp-

HBIX, TaK 1 AJIs1 CaAaMOCTOATCIIbHBIX 3aHSATHUH.



1 Unit 1 The engineering profession

1.1.1 Learn the words and phrases below

to comprise — BKJIr04aTh B ceOst

automated manufacturing of products — aBToMaTH3UpOBaHHOE MPOU3BOACTBO
TOBapOB

robotics — poboToTexHuka

horizons — ropu3oHTHI

cheap — nemeBbrit

to generate — reuepupoBaTh, IPOU3BOAUTH

to transmit — mepenaBath

to store — xpanursp

scale — macmTab

unprecedented in history — He umeroIIMii MPEIEICHTOB B UCTOPUN

indication — yka3aHue, CBUICTEIHCTBO

explosive — B3pbIBHOI

to deal with — umers nero ¢, 3annMaTeCa 4eM-I1100

integration — uaTerpanys

application — npuoxeHue, UCIIOIb30BaHUE

CIrCUItS — 3JIESKTPUUECKHUE CXEMBI, IICTTH

device — yctpoicTBO

transmission — nepenaua

processing — oopaboTka

to rely — monararbcs

Fourier analysis — ananus ®ypbe

linear systems theory — Teopusi TMHEHHBIX CHCTEM

linear algebra — nunetinas anrebpa

differential equations — quddepenunanbapie ypaBHEHUS

probability theory — Teopust BepoSTHOCTH
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extensively — mupoko

replacement — 3ameniecHue

fiber optics — onTOBOIOKOHHBIC TEXHOJIOTHH
copper — Mezb

digital — mudposoit

immunity — 3anMIIeHHOCTh, HEBOCIIPUUMYHBOCTD
carrying capacity — npomyckHasi CrtocOOHOCTb
light — rerxuii

rapidly growing — 6sicTpopacTyIimii

artificial intelligence — uckyccTBeHHBIH pazym
sophisticated — cioxHBII

superconductivity — cBepXIpoBOIUMOCTh

1.1.2 Make up sentences with these words and phrases in English
1.1.3 Read Text 1.1 and make a plan of it

Text 1.1 My future profession

| was always good in mathematics, and physics. My parents bought me a com-
puter when | was in the 10" form. Since then, | knew that | would become a specialist
in computer technologies — a computer engineer.

The computer industry is developing so fast that it comprises almost all spheres
of professional life. No business now is possible without computers. This is especial-
ly true about automated manufacturing of products and robotics. Computer control of
automated production opens new horizons for the cheap and quality production of
goods. Information is now generated, transmitted, received, and stored electronically
through computer networks on a scale unprecedented in history. There is every indi-
cation that the explosive rate of growth in this field will continue.

Computer engineering is a general field. It deals with both the electric and elec-
tronic industries.

Electronic engineering deals with the research, design, integration, and applica-



tion of circuits and devices used in the transmission and processing of information.

Engineers in electric and electronic engineering are concerned with all aspects
of electrical communications, from fundamental questions such as ‘What is infor-
mation?’ to the efficient, such as the design of telephone systems. In designing com-
munication systems, engineers rely on various advanced mathematics branches, such
as Fourier analysis, linear systems theory, linear algebra, differential equations, and
probability theory.

Engineers work on control systems that are used extensively in automated
manufacturing and robotics.

Significant developments in communications and control have been replacing
analog systems with digital systems; fiber optics are used now instead of copper ca-
bles. Digital systems offer far greater immunity to electrical noise. Fiber optics are
likewise immune to interference; they also have excellent carrying capacity and are
extremely light and inexpensive to manufacture.

Computer engineering is now the most rapidly growing field. The electronics
of computers are the design and manufacture of memory systems, central processing
units, and peripheral devices. The most prospective industry now is the Very Large-
Scale Integration (VLSI) and new computer architectures. Computer science is close-
ly related to computer engineering; however, the task of making computers more ‘in-
telligent’ (artificial intelligence), through the creation of sophisticated programs or
development of higher-level machine languages or other means, is generally regarded
as the dream of computer science.

One current trend in computer engineering is microminiaturization. Engineers
continue to work to fit greater and greater numbers of circuit elements onto smaller
and smaller chips.

Another trend is increasing the speed of computer operations through the use
and superconducting materials.

So, as you see, there are a lot of employment opportunities in my field. | don’t
worry about finding a job. The most important thing for me now is to study well and

to graduate from the University.



1.1.4 Find words and phrases from exercise 1.1.1 in text 1.1 and translate
these sentences into Russian

1.1.5 Add to your active vocabulary

a) mechanical engineer — umxeHep-MexaHuk; electric engineer — umKeHep-
aJIeKTpUK; electronic engineer — umxeHep AJISKTPOHHMK, COMputer engineer — mrxe-
Hep-KomIbroTepinuk; Military engineer — BoeHHBII HHXEHED;

b) prestigious job (work) — mpectmknas padoTa

well-paid job — BeicokoOIUTAYNBaeMas paboTa

employee — HaeMHBII padouMii

employer — naiimonarenp

businessman — npeanpuHUMAaTEIb, OM3HECMEH

state-employed — rocyapcTBeHHBIH CiIyKaluit

white-collar worker — «0embIii BOpOTHHYOK», pAOOTHUK YMCTBEHHOT'O TPY/1a

blue-collar worker — «cvHHIT BOPOTHUYOKY», paOOTHUK (PH3UIECKOTO TPyAa

skilled worker — kBanuduUpoOBaHHBIN pabOUMIA

unskilled worker — HekBanmuuIpoBaHHBIN paboUwii

experienced worker — onbITHBIN paOOTHHK

to be hired for a job — ObITh HAaHATHIM Ha BBIIOJIHEHHE PAOOTEHI

to look for a new job (work, position) — uckate HOByIO paboTy

to apply for a new job — npeten0BaTh Ha KaKy0-JIMOO AOKHOCTh

application for a position of — 3asBieHHe Ha KaKyI0-THOO TOJDKHOCTD

resume — pe3rome

C.V. (curriculum vitae) — aBroouorpadus

to be fired — ObITH yBOJICHHBIM

to retire — yxoauTh Ha MEHCHIO

to be unemployed — GbITH O€3pabOTHBIM

1.1.6 Translate into English
1 Poaurtenu Kynujin MHE KOMITBIOTEP, KOT/a 51 yuuJiach(csi) B IECATOM KJlacce.

2 Huxakoli coBpeMeHHBIN OM3HEC HEBO3MOKEH 0€3 KOMIBIOTEPHON TEXHUKH.



3 KomnerotrepHas MHyCTpusi — HanboJsee ObICTPO pa3BUBaArOIIEECs TPOU3BO/I-
CTBO.

4 KoMmIpIOTEpHOE yIpaBiI€HUE aBTOMATU3WPOBAHHBIMH IPOU3BOJCTBEHHBIMU
JIMHUSMHA OTKPBIBAET HOBBIE TOPU30HTHI JCIIEBOIO0 M Ka4eCTBEHHOI'O IPOU3BOJCTBA
TOBApOB.

5 KpynHbeiM goctukeHrneM B cepe KOMMYHUKALIMM SIBJSETCS 3aMEHa aHajo-
TOBBIX CUCTEM Ha LU(POBBIE.

6 B Hacrosiee BpeMsi ONTOBOJIOKOHHBIE IU(MPOBBIE TEXHOJOTUU 00OecIedn-

BaIOT OoJIce Ka4CCTBCHHYIO U JOCTYIIHYIO CBA3b, YCM dHAJIOTOBBIC CUCTCMEI.

1.1.7 How do you see your future profession? Answer the following questions:
1 What kind of work are you interested in?
a) well paid
b) interesting
c) in a large and famous company
d) quiet
e) in an industry that has a future
f) prestigious
g) not to sit the whole day in the office
h) to travel a lot
2 What position would you like to have?
a) to manage people — manager
b) to work for someone else — employee
c) to be your own boss — self-employed, businessman
d) to be responsible for everything — top manager, director
e) to work for the state — state employee
1.1.8 Ask your groupmates the questions from text 1.1
1.1.9 Review text 1.2 to understand what it is all about. Find the main topics of
the paragraphs and give each a suitable title

1.1.10 Discuss with your group the advantages and disadvantages of your fu-



ture profession. Do you think the engineering profession is prestigious? Is it paid

well? How difficult is it to find a good job in this field?

Text 1.2 The future of the engineering profession

Among various recent trends in engineering, profession computerization is the
most widespread. The trend in modern engineering offices is also towards com-
puterization. Computers are increasingly used for solving complex problems as well
as for handling, storing, and generating the enormous volume of data modern en-
gineers must work with.

Scientific methods of engineering are applied in several fields not connected
directly to manufacture and construction. Modern engineering is characterized by the
broad application of what is known as systems engineering principles.

Engineers in the industry work with machines and people to determine, for ex-
ample, how devices can be operated most efficiently by workers. A small change in
the location of the controls of a machine or its position with relation to other ma-
chines or equipment, or a change in the operator’s muscular movements, often results
in significantly increased production. This type of engineering work is called time-
study engineering.

A related field of engineering, human-factors engineering, also known as ergo-
nomics, received wide attention in the late 1970s and 1980s when the safety of nu-
clear reactors was questioned following severe accidents that were caused by operator
errors, design failures, and malfunctioning equipment.

Human-factors engineering seeks to establish criteria for the efficient, human-
centered design of, among other things, the large, complicated control panels that

monitor and govern nuclear reactor operations.

1.2.1 General understanding. Answer the questions
1 What is the most widespread trend in the engineering profession?

2 What are computers used for in modern engineering?

3 What approaches are used in modern engineering?

10



4 What is ‘ergonomics?’

5 What does human-factors engineering deal with?

1.3.1 Skim Text 1.3 and say

a) which paragraph refers to the specifics of mechanical engineering at the end
of the 20th century;

b) in which paragraphs it is said about the role of the engineer and his main
functions;

c) what paragraphs refer to the engineer’s activities: in the laboratory, in pro-

duction, in the design office.

Text 1.3 Mechanical engineers

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

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

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

He may be concerning himself with developing a new production process or
adapting a current approach to a new product.

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

He may be the project engineer in charge of designing and installing a highly
automatic conveyer system for handling different kinds of parts between various as-
sembly stations.

He may be working on designing and developing tools, dies, jigs, assembly fix-
tures, and welding fixtures to produce an automotive body.

In the 20" century, the engineer had at his command many new sources of

11



power. He works hard to develop better materials, especially new alloys, for particu-

lar purposes. He wants to make machinery automatic.

1.3.2 What are the meanings of the following international words

a) specify the meanings of the highlighted words ( false friends of a transla-
tor’) in the dictionary

Contribution, organization, test, component, to analyze, adaptation, project,
conveyer, special, direction, analytical, analysis, specifications, assembly, station,
command;

b) find sentences with these words in the text and check the context for the cor-
rectness of the meanings you have chosen

1.3.3 Write out from the third and the last paragraphs the English words and
word combinations used to denote concepts related to an engineer’s activities in a
design bureau. Translate them into Russian using the polytechnic dictionary and

complete Table 1

Table 1 — Type and object of an activity

Buj pesiteJIbHOCTH OO0BEeKT aeaTeJIbLHOCTH

1 to develop pa3pabarbIBaTh new product

2 drawings and

specifications

3 to design HOBAs MPOTYKITHS,
HOBBIC HHCTPYMEHTHI,

y3JIbI, KpETJICHUS

1.3.4 Write out from the second paragraph of text 1.3 the English words and
word combinations that are used to denote concepts related to an engineer’s activi-

ties in the laboratory. Translate them into Russian using the polytechnic dictionary

12




1.3.5 Find in the fourth to eighth paragraphs of text 1.3 the English equivalents
for the following Russian words and phrases

CyIJ_[eCTBYIOIHI/Iﬁ nponecc, MCTOYHUKU OHECPIHUH, YCTAaHOBKA, Y3JIbl, CIIJIABBbI,
TPAHCIIOPTUPOBKA, YIIOPHO paboTaTh, MHKECHEPHOE YMEHHUE, OTBETCTBEHHBIH 3a..., B

CBOEM PaCHOPSKCHUH.

1.3.6 Complete the sentences in the numbered list by matching the correspond-
ing endings from the alphabetical list below

1 The engineer typifies...

2 He makes a great contribution...

3 His main functions are...

4 The engineer also analyses...

5 So, he can work in...

6 At present, the engineer...

7 The work of the engineer requires...

a) the products’ performances.

b) deals with the automation of production processes.

c) the 20" century.

d) he analytical frame of mind and imagination.

e) the designing office, in the lab, and the production field of engineering.
f) to progress.

g) designing, developing, and testing the products.

1.3.7 Using the information in text 1.3, complete Table 2 by answering the
question: What does the engineer do?

1.3.8 Read aloud the following words with their Russian equivalents

to condense down — 30. ymeHbIIHTH 10, Objective — 1enp, to recognize — ompe-

JCNIATh; IpU3HaBaTh, {0 encourage — nmooipsTh, interchange — (B3anmo)oomMeH

13



Table 2 — The work that the engineer does on different premises

At the plant In the lab In the designing office

WD

1.4.1 Read text 1.4

Text 1.4 Educating tomorrow’s engineers

Engineering education developed very differently on the Continent and in the
UK. On the Continent, engineering and technical sciences were set up in technical
universities. In the UK, engineering departments were set up in multi-discipline uni-
versities. Consequently, engineering education developed on the Continent as a more
professionally oriented subject, while in the UK, the emphasis was on engineering
science. Perhaps because of their size and more professional engineering-oriented
courses, the Continental technical universities have developed a closer relationship
with industry. In Germany, the Herr Professor is also likely to be a Herr Director.
Many visiting industrial professors will spend a day a week at the University. In
France, much of the lecturing is provided by staff from the appropriate industries.
There is nothing similar in UK engineering departments.

The question is, what is to be done about engineering education in the UK? In
the opinion of Britain’s specialists, 70 to 80 engineering faculties in English universi-
ties and polytechnics should be condensed down into 20 or so major technical univer-
sities. They should become more industrially-oriented.

Lastly, the objective of engineering education and training should be recog-
nized. So what should be the objective of undergraduate education? It is to educate
and train people to think and search out knowledge for themselves and to have the
self-assurance to apply it to the job at hand. Many of the courses are now much too
intensive, and students have too little time or encouragement to read and think for

themselves. The solution is to recognize that it is impossible to cover all the subjects
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an engineer may find useful in a lifetime and realize that if he has been correctly edu-
cated, he can read up on issues he may need to progress in his career.

However, the industry must recognize that a graduate will need training in the
specific area in which he is working and must also be prepared to encourage him to
attend continuing education courses and seminars, and conferences as appropriate.
There is to be much more interchange of staff between industry and higher education.

The education and training of engineers must be a partnership between industry
and higher education, extending from undergraduate education and training to post-

graduate short and long courses and research.

1.4.2 The first paragraph of text 1.4 compares higher technical education in
the UK and on the continent. Are there any differences between them? What kind?

Highlight in this paragraph:

a) cause,

b) effect,

c) example

1.4.3 The rest of text 1.4 answers the question: What is to be done about engi-
neering education in the UK? Reread this part of the text and list the changes that,
according to the author, should be made to the UK technical education system.

1.4.4 One of the ways to improve engineers’ training is the cooperation of
higher education institutions with industry. How should it manifest itself?

Confirm your answer with a link to the text

Nudunntus (The Infinitive)
NuduanTtB nipencrapiseT coO0H OCHOBY IJIaroyia, KOTOpOoi 0OBIYHO MpeIiie-

CTBYET 4yacTulia {0, ¥ OTHOCUTCS K HETUYHBIM hopMaMm.

®opMbl HHPUHUTHUBA
The Indefinite Infinitive Active u Passive ymoTpeOinsieTcst Ui BhIpaKEHUS

I[GflCTBPI?I, OJHOBPCMCHHOI'O C I[eﬁCTBHeM, 0003HaYEHHBIM rj1aroJIoOM-CKasyCcMbIM B
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MMPpEAJIOKCHUH, B HACTOAIMIEM, IIPOIICAIICM U 6y,I[y1].I€M BpPCMCHU:

| am glad to help him. 51 paa momMoub emy.

| was glad to help him. S Ob11 pag TOMOYB EMY.
I’ll be glad to help him. 51 Oymy paj IoMoYb eMy.

| am glad to be helped. A paj, 9TO0 MHE TIOMOTAIOT.

Table 3 — Infinitive

Tense Active Passive
Indefinite to help to be helped
Continuous to be helping -
Perfect to have helped to have been helped

The Indefinite Infinitive Active u Passive ymoTpeOnseTcst IS BbIpaKCHHUS
JICHCTBUSA, OAHOBPEMEHHOIO C JEHCTBHEM, 0003HAYCHHBIM IJIarojOM-CKa3yeMbIM B

IMPpCAJIOKCHNN, B HACTOAIICM, ITPOIICAIICM U 6yzly1ueM BpPCMCHMU:

| am glad to help him. A pax momoub eMy.

| was glad to help him. S Ob17 pag TOMOYB eEMY.
I’1l be glad to help him. A Oyny pajg IoMoOYb eMy.

| am glad to be helped. A paj, 4TO MHE TIOMOTAIOT.

The Continuous Infinitive Active yrorpeOisieTcst st BBIpaKEHUsI JSHCTBUS B
MPOIIECCE €r0 Pa3BEePTHIBAHUS, MPOMCXOISIIETO OJHOBPEMEHHO C JeicTBHEM, 000-
3HAYEHHBIM IJIAr0JIOM-CKa3yeMbIM B MTPEIOKCHHU:

| am glad to be helping him. A pan, 4To ceifyac moMoraro emy.
It was pleasant to be helping him  Bsiiio npusTHO CHOBa TOMOTATh €MY.
again.

The Perfect Infinitive Active u Passive ymotpe0OiisieTcst st BRIpQKCHUS JCH-

CTBHUSI, KOTOPOE TPEIIIECTBYET JIEUCTBUIO, 0003HAYEHHOMY IJ1arojioM-cKa3yeMbIM B

MIPEUIOKEHNUN
| am glad to have helped him. S pang, 9TO IOMOT €My .
| am glad to have been helped. S pag, 9TO0 MHE TIOMOTJIH.
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DOyHKUUM MHPUHUTHBA

NHQUHUTHB MOKET BBITIOJIHATH B MPEIJIOKEHUU CIeAyIomue PyHKINM:

— MO/JIeKAIEro:

B srtom ciyyae MHOUHUTHB CTOUT B CaMOM Hayaje MPEIJIOKEHUS BO TJaBe
TPYIIBEI CIIOB Tepe] ckazyeMbiM. MHGUHUTHB B (PYHKITMHM MOJIeKAIEro MOKHO Tie-
PEBOJIUTh KaK HEOMpeaAeTeHHOW (opMoM Tiaroyia, Tak U OTTJIArOJIbHBIM CYIIECTBH-
TEIbHBIM.

To translate such an article without TlepeBoauTh Takyro cTaThio O€3 cioBaps

a dictionary is difficult. tpyaHo. = IlepeBox Takoit craTthu 0e3

To work with a computer was new  cioBapst Tpy/ieH.

to many of us. PaboTaTh ¢ KOMIBIOTEPOM OBLIO HOBBIM
1 Hac. = PaboTta ¢ KOMITbIOTEpOM OBbI-
Ja HOBa JIJIsl HAC

— 00cTOATENHCTBA LEJIHU:

B sToM cityyae mHGUHUTUB MOXKET CTOSITh KaK B CAMOM Hayalie MPeJI0KEHUs
nepes; MoAJIeXkKalM, TaK U B KOHIIE npeajioxkeHus. B pyHkuun o6cTosTENHCTBA 11€-
7Y MTHPUHUTHBY MOTYT TPE/IIICCTBOBATH COIO3HI ‘IN order to’, ‘so as’ — ‘4ToOwI’, ‘s

TOT'0, YTOOBI’.

To translate such an article without a YrtoObl mepeBoAUTh TaKylO CTaThIO O€3 ClloBa-
dictionary you must know English well.  pst, BbI AO/DKHBI XOpOIIO 3HATH AHTIMHCKHIA
A3BIK.

One must work hard to master a foreign Hyxno wMHOro pabGoTath, 4YTOOBI OBIAJIETh

language. WHOCTPAHHBIM SI3BIKOM.

To increase the speed the designers have UtoObl yBemTUYUTH CKOPOCTh, KOHCTPYKTOPBI
to improve the aircraft shape and engine nomxuer ynyummts ¢opmy camonera u KITJI
efficiency. JBUTATEIIS.

Once a week, a student of Cambridge is Pa3 B nememo cryment KemOpumka momkeH
to go to his tutor to discuss his work. BCTPETUTHCS C HACTABHUKOM, YTOOBI OOCYIUTH

CBOIO paboTy.
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— YaCcTH CKa3yeMoro (IIpocToro ¥ COCTABHOIO0):
B sToM ciaydae MHOHHATHB CTOUT JIMOO mmocie riarona ‘to be’, nmmbo mocie
MOJIAJIbHBIX TJIaroJI0B, JHOO MOCIe BCIIOMOTaTeIbHBIX IJIAar0JIoB.
Our aim is to translate technical ar- Hama mens» — mepeBoauTh (mepeBon)
ticles without a dictionary. TEXHHYCCKUE CTaThH O3 CII0BapsI.
He can translate this article without On MokeT TepeBOIUTH TaKyr CTaThIO
a dictionary. 0e3 cioBaps.
He will translate the article next On Oyner mepeBoauTh (IIEPEBEICT) ITY

week. CTaThIO Ha CJICAYIOMICH HEee.

— JIOTIOJTHEHMS:

B 3TOM ciiyyae HH(OUHUTHB CTOUT TOCIIE TJIaroJia WiIk MPUIaraTeabHOTO.
He doesn’t like to translate tech- On He MOOUT NEPEBOAUTH TEXHUYECKHUE
nical articles. CTaThH.
The article was not difficult to Dty craTeio ObUTIO HETPYAHO MEPEBO-
translate. IHTh.
| am glad to have spoken to our lec- 51 pan (a), yTo moroBopwmi(a) ¢ HaIIUM

turer about my work. JICKTOPOM O MOEH padore.

— omnpeaeJIeHUs:
He was the first to translate this ar-  On nepBbsIM niepeBes 3Ty CTAaThIO.

ticle.

B ato#i ¢pynkuum uHpuaUTUB cToMT mocie ciioB ‘the first’, ‘the second’, ‘the
last’ u T. 1. WK TOCTIe CYIIECTBUTEIBHOTO.

[Tocre cymecTBUTENILHOTO HHPUHUTHB Yallle BCEr0 CTOMT B MMACCUBHOM (opme,
OOBIYHO MMEET MOJAJILHOE 3HAUCHHE W BhIpAXKAaeT JEHCTBUE, KOTOPOE JOJDKHO MPO-
u30iTH B OyaymieM. B 3ToMm ciiydae MHOUHHUTHB MEPEBOAUTCS ONPEACTUTEIbHBIM
IPUIATOYHBIM MIPEAI0KEHUEM:

He gave me some articles to OH 1an MHE HEeCKOJIBKO CcTaTei, KOTOphIe
translate. HY>KHO OBLJIO TepeBecTH (1Sl IEPEBOIA).

Here is the article to be translat- BoT craThsi, KOTOPYIO HYHO TIEPEBECTH.
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ed.
Here is the article to translate. ~ Bort cTaTes 1151 mepeBoa.
Gagarin was the first to orbit the T'arapun nepsblii 061eTen 3eMiTro.
Earth.
The device to be tested has been ITpuGop, KoTOpEIii OyACT (TOKEH) UCTIBI-
made in our lab. TBIBaThCSI, CACNIaH B Halllel J1a0opaTopuu.
3anoMHHTE ClTy4au, B KOTOPbIX MHPUHUTUB yHOTpeOIsieTcs: 6e3 yacTuubl ‘to’:
— TIOCJIE MOJAJbHBIX TJIAroJIOB;
— moce riarosos ‘to let’ u ‘to make’;
— B CJIO)KHOM JIOTIOJTHEHUH TIOCJIC IJ1arojioB BocpusaTus: to see, to hear, to
feel, etc.;

— mnocae Beipakenuii ‘1 would rather’, “You had better’.

1.5.1 Insert the particle ‘to’ before the infinitive where necessary and translate
the sentences into Russian

1 I’d like ... dance. 2 She made me ... repeat my words several times. 3 | saw
him ... enter the room. 4 She did not let her mother ... go away. 5 Do you like ... listen
to good music? 6 Would you like ... listen to good music? 7 That funny scene made
me ... laugh. 8 I like ... play the guitar. 9 My brother can ... speak French. 10 We had
... put on our overcoats because it was cold. 11 They wanted ... cross the river. 12 It is
high time for you ... go to bed. 13 May 1 ... use your telephone? 14 They heard the
girl ... cry out with joy. 15 | would rather ... stay at home today. 16 He did not want ...
play in the yard anymore. 17 Would you like ... go to England? 18 You look tired.
You had better ... go home. 19 | wanted ... speak to Nick but could not ... find his tel-
ephone number. 20 It is time ... get up. 21 Let me ... help you with your homework.
22 | was planning ... do a lot of things yesterday. 23 I’d like ... speak to you. 24 |
think 1 shall be able ... solve this problem. 25 What makes you ... think you are right?
26 |1 shall do all I can ... help you. 27 | like ... dance.
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Remember the following fixed phrases with infinitives:
to cut a long story short — kopoue roBops

to tell (you) the truth — ckasars (Bam) o nipaBjie

to say nothing of — He roBops yxe o

to put it mildly — msirko BeIpaxkasich

to say the least of it — mo meHbmICH Mepe

to begin with — maunem ¢ Toro 4o

Remember the following sentences:

The book leaves much to be desired. — Kuura ocraisiet xenaTh Jy4Iiero.
He is difficult to deal with. — C aum TpynHO UMETH 11eo.

He is hard to please. — Emy TpyaHO yroauTsb.

She is pleasant to look at. — Ha Hee nmpusitTHO cMOTpETS.

1.5.2 Translate into English using fixed phrases with infinitives
I[JBI HadaJia OHa OTKPLbIJIa BCC OKHA.
C moum COCCAOM TPYOHO UMCTDB ICJIO.
1o mpaBzie rOBOPS, 51 OUEHB YCTAJL.

Ero MMOBCACHHUEC OCTABJIACT KCJIATh JIYUIICTO.

1
2
3
4
5 Msrko BbIpakasiCh, Bbl MEHS YIUBUIIN.
6 Ha stux mereii mpusSTHO MOCMOTPETH.
7 Kopoue roBops, OHU MOKEHUITUCH.
8 Cawmas u3BectHas kaura Jlxepoma — “Tpoe B j0/1ke, He cuuTasi Co0aKu’ .
9 BaM TpyAHO yroauTh.

10 Tlo MeHnbIIel Mepe, Mbl OBLITN yIUBJICHBI.

11 Msrko BbIpaxasch, oHa Obliia HeBexiusa.

12 Bamma paboTa OCTaBJIsIET KENATh JyUIIETrO.

13 CkazaTp 1o mpaBjie, 5 He JII00I110 O0KC.

14 Baieii cecTpe TpyaHO YTOAUTh.

15 Haunewm ¢ TOro, 4To S 3aHST.
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16 Ha nero ObLJI0 MPUITHO CMOTPETh.

17 Kopoue roBopsi, OH He c1aJl SK3aMeH.

18 MprI Bce ObuH pajbl, HE TOBOPS YK€ O MaMe: OHa cKa3aja, YTO 3TO CaMbIi
CYACTJIMBBIN JCHD B €€ KU3HHU.

19 TBoe counHEHHE OCTABIISAET KEJIATh JIyUIIETO.

20 DTO OYEHBb CTPAHHO, 110 MEHBILIEH Mepe.

Pay attention to the absence of the conjunction ‘to’ before the infinitive as the

adverbial modifier of purpose:

To get this book, you must go to Ymobbl MOIYIUTH 3Ty KHUTY, BbI JOJIK-

the library. HEI TIOWTH B OUOJIHOTEKY.

Remember the following sentences:

| have nothing to read. — MHe Hedero 4YuTaTh.

She has nobody to speak with. — Eii He ¢ keM TOTOBOPHUTH.

What is to be done? — Yro nenars?

Who is to blame? — Kto BuHOBaT?

| am not to blame. — I He BuHOBAT.

To see is to believe. — Bunets 3HaunT Beputs.

He was the first (last) to come. — On npumen nepBsIM (MOCISTHUM).

It is out of the question to go there. — He mMoskeT ObITh M pedH, YTOOBI UATH TY-

Ia.

1.5.3 Translate into English using set expressions with infinitives
1 CkazaTb 1o mpaBjie, MHE 3TO HE HPABUTCH.

2 WM ObLIO HEYETO eCTh.

3 Kto BunoBar?

4 Kopoue roBopsi, OH He Cc/iesiall ypoK.

5 B Hameli cembe MaMa Bcerjia BCTaeT mepnasl.

6 Ha Hee mpusiTHO CMOTPETH.

7 YtoOBI MEPCBCCTU 3TY CTATbIO, BBl NOJIKHBI BOCITIOJIB30BATHCA CIIOBAPCM.
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8 MHe Hekya exaTh JETOM.

9 O ToMm, 4TOOBI KYIaThCs B 3TON peKe, HE MOIJIO OBITh U PEYH.

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

Emy Ob110 HE ¢ KeM 00CyIuTh ATy MpobIIemMy.

Buepa Katg npunuia B 1Koy mocieaHen.

YTOOBI MOTYYUTH XOPOIIYIO OIICHKY, BBI IOJDKHBI YIIOPHO MOPadOTaTh.
C Hell TpyHO UMETH JEI0.

Yro nenarn?

Haunewm c Toro, 4yto oH OoJieH.

YtoO6s! ynTaTh JIMKKEHCa B OpUTHHAJIE, BBl JOJIKHBI XOPOIIO 3HAThH SI3bIK.
Msrko BeIpakasch, OH HE MpaB.

OHa ObUTa HE BUHOBATA.

PeGenky He ¢ keM urparh.

Buners 3HaUnT BEpUTBH.

Yto0nI YCIICTh Ha 3TOT MMOE31, Bbl JOJIZKHBI IIOTOPOITUTHCA.

1.5.4 Complete the sentences with the correct form of the infinitive

1 He seems (to read) a lot. 2 He seems (to read) now. 3 He seems (to read)
since morning. 4 He seems (to read) all the books in the library. 5 We expect (to be)
back in two days. 6 He expected (to help) by the teacher. 7 The children seem (to
play) since morning. 8 | was glad (to do) all the homework yesterday. 9 She seems
(to work) at this problem ever since she came here. 10 | am sorry (to break) your pen.
11 | want (to take) you to the concert. 12 | want (to take) to the concert with my fa-
ther.13 She hoped (to help) her friends. 14 She hoped (to help) by her friends. 15 |

hope (to see) you soon.

1.6.1 Read Text 1.5 and identify:

a) what engineering professions are referred to in the first paragraph;

b) what mechanisms and machines are reported in the third paragraph;

c) in connection with which the XIX century is mentioned in the last paragraph
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Text 1.5 The engineering profession

Engineering is one of the most ancient occupations in history. Without the
skills included in the broad field of engineering, our present-day civilization never
could have evolved. The first toolmakers who chipped arrows and spears from the
rock were the forerunners of modern mechanical engineers. The craftsmen who dis-
covered metals in the earth and found ways to refine and use them were mining and
metallurgical engineers’ ancestors. And the skilled technicians who devised irrigation
systems and erected the buildings of the ancient world were the civil engineers of
their time.

Engineering is often defined as making practical applications of theoretical sci-
ences such as physics and mathematics. Many of the early engineering branches were
based not on science but on valuable information that depended on observation and
experience.

The remarkable engineering works of ancient times were constructed and oper-
ated mainly employing slave labor. During the Middle Ages, people began to seek
devices and work methods that were more efficient and humane. Wind, water, and
animals were used to provide energy for some of these new devices. This led to the
Industrial Revolution that began in the eighteenth century. First, steam engines and
then other kinds of machines took over more and more of the work that had previous-
ly been done by human beings or by animals. James Watt, one of the key figures in
the early development of steam engines, devised the concept of horsepower to make
his customers understand the amount of work his machines could perform.

Since the nineteenth century, both scientific research and practical application
of its results have escalated. The mechanical engineer now has the mathematical abil-
ity to calculate the mechanical advantage that results from the complex interaction of
many different mechanisms. He or she also has new and more robust materials to
work with and enormous new power sources. The Industrial Revolution began by
putting water and steam to work; since then, machines using electricity, gasoline, and
other energy sources have become so widespread that they now do a massive propor-

tion of the world’s work.
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1.6.2 In the second paragraph of Text 1.5, you came across the term ‘empirical
information,” in the third paragraph, ‘horsepower,’ in the fourth paragraph, ‘me-
chanical advantage.’ How is each of these terms translated? Write down their mean-
ings from the dictionary. In what connection, each of these terms is mentioned in the
corresponding paragraph?

1.6.3 Write out from text 1.5 the names of all mechanisms and machines of the
past and give the corresponding Russian terms

1.6.4 Write out the types of energy sources from text 1.5 and give the corre-
sponding Russian equivalents

1.6.5 a) The following words have a common root with the words of the Rus-
sian language. Try to translate them without referring to a dictionary

engineering, civilization, modern, metal, construction, to refine, metallurgical,
irrigation, practical, physics, empirical, application

b) Write down the transcription of these words from the dictionary and try to
identify patterns in the pronunciation of English and corresponding Russian words

¢) The following words are ‘false friends of a translator.” Write down those
meanings from the dictionary that correspond to the context

occupation, civil, human, observation

1.6.6 Write out all international words from the last paragraph of text 1.5,
name their meanings, highlight the ‘false friends of the translator.” Prepare this
paragraph for reading aloud.

1.6.7 Arrange the following verbs in alphabetical order. Find their meanings
in a dictionary. Go back to text 1.5 and write down the combinations in which
these verbs occur. Translate these combinations into Russian

to discover, to refine, to devise, to erect, to depend, to provide, to perform, to

lead, to escalate, to calculate

1.6.8 The infinitive following a noun is an attribute for it

...ways to refine... — ...cmoco0OsbI (I/151) OYKMCTKH. . .
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...ways to use... — ...cnocoOsI (1J151) UCTIOIBL30BAHUS. . .
Translate the following sentences from the text

1 the ability to calculate... 2 materials to work with...

1.6.9 Insert verbs from the list below instead of the blanks. Translate the sen-
tences into Russian. Note that the infinitive is used without ‘to’ after the verb ‘to
make’ in the meaning of “to make”.

to enable — gaBaTe Bo3moxxHOCTE, 10 allow — mo3BossTE, 10 Make — 3acTaBiATh,
{0 cause — BbI3bIBATh

1 The rise in temperature ... the mercury ... rise up the tube. 2 The motorway...
motorists... travel from London to Birmingham much more quickly than before. 3
The use of tractors ... more food ... be produced more cheaply. 4 The presence of ox-
ygen ... the mixture ... burn rapidly. 5 The increase in exports ... the country... import
more raw materials. 6 The risk of an explosion ... the workers ... leave the factory. 7
The sharp rise in temperature ... the engine ... overheat. 8 The presence of non-
metallic constituents in iron... it... behave in various ways. 9 The growth of industrial
towns ... many people ... leave the countryside. 10 The differential gear ... the two

rear wheels ... turn at different speeds.

1.6.10 The infinitive after the predicate verb can be the adverbial modifier of
purpose

They were used to provide... — Mx ucnosib3oBanu (71 yero?), uroObl odecre-
YUTh...

Find in text 1.5 sentences containing the given combinations of words, and
translate them into Russian

1 ... the wind was used to provide energy... 2 ...water was used to provide ener-

gy... 3 ...the concept ‘horsepower’ was devised to make customers...

1.6.11 If there is a noun after the verb-predicate, and after it, there is an infini-

tive, then the infinitive can be either an adverbial modifier of purpose or an attribute
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to a noun
He devised this concept to calculate the amount of work.
On m300pen 3to nousatre (1 - kakoe?) (2 - ¢ Kako 1eIbpio?)
... 4TOOBI ImoacuuTaThb KOJINMYECCTBO pa6OTI>I.
He invented steam engine to perform work.
On n300pen napoBoi apuratens (1 - kakoii?)
...TIPOU3BOJIAIINMN padoTYy.
(2 - ¢ xakoii 1eNpr?)
...JJ1 IIPOU3BOJACTBA pa6OTI>I.
Translate the following sentences from text 1.5
1 They discovered ways to refine metals. 2 James Watt devised the concept of
horsepower to make his customers understand... 3 The engineer has the ability to cal-

culate... 4 He has stronger materials to work with...

1.6.12 Complete the sentences matching the two lists below

Engineering is...

Itis based on ...

In ancient times engineering work was done...

In the Middle Ages, the methods and devices of work...

In the 18th century...

Steam gave man...

Since the 19th century, both scientific research and its practical application...

In the 20th century, the mechanical engineer had...

© 0O N oo O B~ W N P

The engineer has new and...

a) many new sources of power such as electricity, gasoline, atomic power, etc.
b) the Industrial Revolution began.

c) one of the most ancient occupations in history.

d) and much stronger materials to work with.

e) employing slave labor.
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f) became more efficient.
g) theoretical sciences such as physics and mathematics.
h) great sources of energy,

1) have greatly progressed.

1.6.13 Using the information from text 1.5, complete table 4

Table 4 — Engineering specialty

Engineering specialty Its forerunner Its function

mechanical engineer |toolmakers who chipped to make tools and machinery
arrows and spears from rock

mining engineer

civil engineer

metallurgical engineer

1.6.14 Translate the phrases with the given word

to expand — pacmmpsre: expansion of scientific knowledge

to increase — yBenuuuBartsk: the increase of scientific knowledge

to grow — pactu: the growth in the number of specialties; the growth in the
number of engineering fields

competition — copeBHoBanue: to compete with somebody

head — rnaBa, pykoBoautens: to head something

to contribute — nemats Braaa: to combine the contributions made by all the dif-
ferent disciplines

advanced — mpoaBuHYTHIH, MoBBIIIeHHOTO THMA: advanced education; advanced

degree.

27



1.7.1 Read text 1.6
Text 1.6

One result of the rapid expansion of scientific knowledge was an increase in
the number of engineering specialties. By the end of the nineteenth century, mechani-
cal, civil, and mining and metallurgical engineering were established. Still, the newer
specialties of chemical and electrical engineering also emerged. This growth in the
number of specialties is developing such disciplines as aerospace, nuclear, petroleum,
and electronic engineering. Many of these are subdivisions of earlier specialties — for
example, electronic from electrical engineering or petroleum from chemical. In me-
chanical engineering, the major subdivision is industrial engineering, concerned with
complete mechanical systems rather than individual machines.

Engineers design and make machines, equipment, and the like. Such work re-
quires creative ability and a working knowledge of scientific principles. The engineer
must also understand the various processes and materials available to him/her and
could be working in any of the following areas: the organization of manufacture, re-
search, and development, design, construction, sales, and education.

Because of the large number of engineering fields today, many different kinds
of engineers are working on large projects such as nuclear power or new aircraft. In
designing a new plane, mechanical engineers work on the plane’s engines and other
mechanical aspects such as the braking system.

When the aircraft goes into production, mechanical and industrial engineers
design the machines necessary to fabricate the different parts and the entire system
for assembling them. In both phases of such a project, mechanical engineers work
with specialists in aerospace and electronic engineering. Each engineer is a member
of a team often headed by a system engineer able to combine the contributions made
by all the different disciplines.

Another result of the increase of scientific knowledge is that engineering has
become a profession. A profession is an occupation like law or medicine that requires
specialized advanced education. Today it requires at least four or five years of uni-

versity study leading to a Bachelor of Science degree.
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More and more often, engineers, especially those engaged in research, get an
advanced master’s or doctor’s degree. Even those engineers who do not study for ad-
vanced degrees must keep up with changes in their profession. A mechanical engi-
neer who does not know about new materials cannot successfully compete with one

who does.

1.7.2 Define the functions of the infinitive in the sentences, then translate them

1 To develop a new submersible craft with a manipulator is not an easy task. 2
To develop the supercomputer, highly developed electronics and new materials were
required. 3 One of the best ways to keep the car speed steady is to use a computer. 4
Experiments helped Mendeleev discover new chemical elements’ properties. 5 Fran-
cis Chichester was the first to sail round the world by himself. 6 Some materials with
new useful properties may be produced in space. 7 A special electronic device signals
the engine to stop. 8 Radar may control the brakes to avoid collisions with other cars.
9 High-temperature alloys make it possible for jet engines to operate under severe
conditions for a long time. 10 Recently, a radar to be mounted on cars has been de-
veloped. 11 In a new Japanese car, the driver’s information will come through a nav-
igation earth satellite. 12 To help helicopters and aircraft find the capsule, its upper
part is covered with special paint that radar. 13 To detect objects at a distance such as
ships, airplanes, buildings, mountains, etc. is of great importance for navigation both
at sea and in air. 14 The radar detects the stationary objects ahead of the car to warn

the driver about them and slow down the speed.

1.7.3 Determine which of the statements correspond to the content of text 1.6

a) Plastics evolved as replacements for natural products, b) Plastics have
evolved as replacements for natural products.

1 a) Those people who considered plastics unreliable did not keep up with
polymer technology developments in the past. b) Those people who consider plastics
unreliable have not kept up with polymer technology developments for the past ten

years.
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2 a) Plastics properties won many applications for these materials in the past.

b) Plastics properties have won many applications for these materials.

1.7.4 Find phrases with the infinitive in the sentences below and show the dif-
ference in their structural models through translation

Model I: To obtain a steel of the desired quality is the main subject of the ex-
periments carried out in the research laboratory of the plant. — I[Tonydenue craau sxe-
JJaeMOT'0 KadecTBa SIBJISICTCS OCHOBHOM ICJIBbIO OIIBITOB, IIPOBOAMMBIX 3KCIICPUMCH-
TaJpHOM JabopaTropueii 3aBoja.

Model 2: To obtain a steel of the desired quality the research laboratory of the
plant carried out a lot of experiments. — /{yist Toro, 4ToObI OJYYUTH CTAb KEJIAEMO-
'O Ka4CCTBaA, SKCIICPUMCHTAJIbHAA Ha60paTOpI/I}I 3aBOJa IIPOBCJIa MHOI'O 3KCIICPUMCH-
TOB.

1 To develop a new method of cutting metals was necessary. To develop a new
method of cutting metals, the engineers did some exciting experiments.

2 To make good castings, it is necessary to use large and properly placed risers
to feed heavy sections. To make good castings is impossible without using large and
properly placed risers to provide heavy areas.

3 To discover the stresses occurring requires careful figuring. To find the
stresses occurring, we need cautious figuring.

4 To use an aluminum paint spray was the only promising mold treatment de-
veloped in the test work. The engineers designed the only really promising mould-
treatment during the test work to use an aluminum paint spray.

5 To design new machine tools is the task of a mechanical engineer. To create
new machine tools, a mechanical engineer must study a lot.

6 To be an ideal engineer means to have the knowledge, to improve one’s abil-
ity to analyze, synthesize and develop insight into one’s field. To be a perfect engi-
neer, one must know how to improve one’s ability to analyze, synthesize and develop

understanding into one’s area.
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1.7.5 Very often, the infinitive is used as an attribute in the N + to V model.
When translated into Russian, the meaning of future or obligation is introduced

Example:

A casting to be made in a metal mould must be comparatively short. — OtiuB-
Ka, KOTopasi OyJeT U3rOTOBIATLCA B METATMYECKO (popme, mokHa ObITh CpaBHU-
TEJIbHO HEOOIBIIION.

Translate the following sentences with an infinitive as an attribute into Russian

1 Engineers must know the best and most economical materials to use, under-
stand the properties of these materials, and how they can be worked.

2 Another factor for the industrial engineer to consider is whether each manu-
facturing process can be automated in whole or in part.

3 Industrial robots to be built now perform specific tasks even better than a
human being.

4 There are few written instructions to help a melter in determining alloying
additions to be made to a heat of steel melted in an induction furnace.

5 Heating temperatures, guenching methods, and shape of the part to be treat-
ed are the factors that mainly affect distortion amounts.

6 The tube to be drawn is mounted on the rollers on the turn-table bedpiece,
and the left-hand end of the tube is brought in contact with the stripper plate incorpo-

rated in the head.

1.7.6 a) study Table 5, paying attention to various ways of expressing the dif-
ferent likelihood of an action.

b) rewrite the sample sentences using the information given in Table 5

Model: I am sure that the ideal engineer has technical competence. - The ideal
engineer is sure to have technical competence.

1 The ideal engineer has technical competence. 2 The outstanding engineer
possesses social skills, such as cooperativeness. 3 The excellent engineer doesn’t do
what interests him most without regard to the organization’s needs. 4 The ideal engi-

neer doesn’t approach his job with unrealistically high expectations. 5 The perfect
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engineer is interested in some promotion. 6 The outstanding engineer doesn’t expect
work privileges without proving that he is worth it. 7 The ideal engineer is practical
and realistic. 8 The ideal engineer has initiative. 9 The ideal engineer won’t learn the
organizational system slowly. 10 The ideal engineer knows how to report results oral-
ly and in writing. 11 The ideal engineer has some scientific abilities. 12 The ideal en-

gineer keeps up with technological progress and grows professionally.

Table 5 — Methods of expressing the likelihood of an action

Crenenb Cnoco0bI BbIpaxeHust
BEPOSATHOCTH
certainly | am sure/confident/positive that the ideal engineer will need much
(HECOMHEHHO) more technical knowledge.
The ideal engineer is certain/bound to need much more technical
knowledge.
probably The ideal engineer will likely need much more technical knowledge.
(BeposITHO) The ideal engineer is likely to need much more technical
knowledge.
possibly The ideal engineer may/might need much more technical
(BO3MOXXHO) knowledge.
probably not It is unlikely that the ideal engineer will need some teaching skills.
(manoBepositHo) | The ideal engineer is unlikely to need some teaching skills.
certainly not The ideal engineer definitely/certainly won’t need any artistic skills.
(ompenenIeHHO | am sure/confident/positive that the ideal engineer won’t need any
HET) artistic skills.

2 Unit 2 Manufacturing engineer

2.1.1 Before reading text 2.1, look through the following words and phrases,
learn them
in turn — B cBOIO oYepeanr, Way — MeToJ, croco0, to be familiar with —3Hath

4TO-J1., OBITH B Kypce 4ero-i., tool engineer — rexxosor, COMmon — o6ruii, approach
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— moaxoj, advanced engineering COUrseS — Kypchbl TOBBIIICHHUS KBaTU(UKALAN IS

uHkeHepos, complicated — croxHbI#

2.1.2 Skim text 2.1 and say

a) whether it is related by subject matter to the previous texts of this cycle;

b) which paragraphs of the text contain information about the work of the en-
gineer;

¢) in which paragraph of the text the concept of ‘the essential triangle’ is deci-
phered;

d) whether the title The Essential Triangle’ reveals the content of the text.

Suggest your titles

Text 2.1 The essential triangle

Technological and industrial progress depends on the scientist, the engineer,
and the technologist — an essential triangle. Each makes a significant contribution to
progress. The engineer depends upon the scientist for new knowledge and specialized
assistance in translating engineering plans into operating reality upon the technolo-
gist.

The interests of the research engineer are in the area of applied science and re-
search. Scientists work in a world of generalizations and abstractions. On the other
hand, the technologist works in the real world of specific things and concrete objects.
His problems are practical, and they require pragmatic solutions. He is more interest-
ed in how to do things. He must understand engineering tables and formulas and ap-
ply them in his work. The scientist, the research engineer, the technologist — all play
an essential role in the modem world.

The principal work of the engineer is design. He has to design products, ma-
chines, and production systems. Like the research engineer, the engineer asks,
‘why?’. Like the technologist, he is also concerned with ‘how?’

The engineer must combine many of the characteristics of the scientist, re-

search engineer, and technologist. He must have a basic knowledge of the sciences

33



and understanding of the research engineer’s abstract techniques and know much of
the technology employed by technologists.

Perhaps the most crucial function of the engineer is to integrate the work of the
essential triangle. His interest must be in combining the abstract-theoretical world

and the technical-practical world.

2.1.2 Complete sentences by matching the two parts

1 The essential triangle consists of...

2 The scientist makes his contribution to progress through...
3The technologist is more interested in...

4 The principal work of the engineer is...

5 The most important function of the engineer is...

a) to design

b) how to do things

c) to integrate the work of the essential triangle
d) the scientist, the technologist, the engineer

e) the investigation of the unknown

2.1.3 Using the information in text 2.1, complete Table 6

Table 6 — Field of activity and its participants

Cdepa nesiTeJIbHOCTH Hesarenn

new knowledge scientist
work in applied
science and research
translating engineering plans
into operating reality
production process

designing products, machines,
production systems
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2.1.4 Study the following words and phrases

productive — nmpousBoauTenbHbI: productivity to improve — yiydmats, co-
BEPIIICHCTBOBATL. iIMprovements in productivity

available — umerommiics B Hamuumu: availability of engineers

to process — oOpabareiBaTh: Metal processing; processing problems

Text 2.2 The role of science in manufacture

Future productivity improvements are primarily dependent on the application
of science to manufacturing. This depends in turn on the availability of large numbers
of scientifically trained engineers. Higher schools can serve industry needs in two
ways: by performing fundamental research and by training well-qualified engineers
in the manufacturing field.

There is a growing need for engineers familiar with the fundamental problems
In metal processing and manufacturing. Shortly many of the engineers will be recent
university graduates. A few will come through courses of study in the industry.

Having a basic engineering knowledge will continue additional studies at col-
leges to prepare themselves for industry work. Therefore, an engineer does not finish
his education when he receives his diploma, particularly in interest to tool 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 intended to provide a
scientific approach to many purely industrial issues.

These scientists and engineers can make a real contribution to engineering edu-
cation or academic research. For example, they can teach advanced engineering
courses and actively participate in basic and applied research.

Similarly, extensive and complicated new technologies could be handled by in-
stitute researchers working on practical applications. This would often provide the

most efficient approach to the solution of processing problems.
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2.2.1 Read the following statements and arrange them in the sequence as in
text 2.2

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

b) There is close cooperation between industry and education.

c¢) The higher school can serve the needs of the industry.

2.2.2 What is each of these statements based on? Submit your answer regard-
ing text 2.2

2.3.1 The first paragraph of text 2.3 emphasizes that modern machines and
machine tools are subjected to enormous loads and perform complex movements. At
the same time, a car engine is called a ‘simple” machine. How do the first and second
provisions of this paragraph relate to each other?

The central part of the text is devoted to classifying the main branches of tech-
nology, specialists working in each of these areas, and listing the industry s leading
products. Name the paragraphs and sentences of text 2.3 that relate directly to me-

chanical engineering

Text 2.3 Engineering

Today, machines have to withstand such tremendous stresses and be able of
such complex motions that complicated and specialized calculations taking hundreds
of factors into account are needed in the design of a simple machine like a motor-car
engine.

So, as engineering progresses, engineers must become ever more scientific and
specialized. Today the branches of engineering are so broad that it is impossible to
classify them satisfactorily. But we may try to divide them into uses. The main divi-
sions of engineering may be listed as follows:

1 Mechanical engineering.

Steam engines, internal combustion engines, turbines (steam, gas, water),
pumps; compressors; machine tools; mechanisms.

2 Electrical engineering.
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a) Power: generators; motors; transformers; transmission (power lines
and so on).

b) Electronics: radio, radar, television.
3 Civil engineering.

Dams, tunnels, roads, and so on.
4 Structural engineering.

The structural details of all large buildings and bridges.

5 Chemical engineering.

Any of these branches of engineering may require the special services of the
following specialists: the metallurgist; the strength of materials expert; the thermody-
namics of heat expert, the mechanics or machines experts; the various production en-
gineering experts such as the engineering designer or the tool designer; the mathema-
tician specializing in engineering problems and many more.

The engineer must also deal with the economists to assure that he is producing

what is wanted and economically.

2.3.2 a) Translate the following words and phrases into Russian. What are the
meanings of international words? Check the correctness of your guess in the diction-
ary; b) Find these words in the text and clarify their meaning in context

metallurgist, expert, mechanics, structural engineering, chemical engineering,
mathematician, generator, civil engineering, heat expert, tool designer, economist,
electrical engineering, engineering designer,

strength of materials expert, turbine, tunnel, radio, engine, steam engine, the in-

ternal combustion engine
2.3.3 Find in the first paragraph of text 2.3 phrases with the verb ‘have to.’

Specify how the verb ‘have’ is translated. Make up your sentences using the model

below. Translate them into Russian
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The engineer

The mathematician
The mechanic has to
A steam engine

The heat expert

deal with the problems of the economy

know mechanisms
withstand a pressure of steam
deal with thermodynamics

solve engineering problems

2.3.4 Analyze all sentences of text 2.3 that contain modal verbs and their

equivalents. What meaning does each of these verbs convey in the sentence?

2.3.5 Select phrases from text 2.3 to fill in the schemes in Figures 1 and 2,

which reflect the relationship between the industry, manufacturer, and product

2.4.1 Read about the importance of technical specialties in the UK economy

and create a logical framework for text 2.4 similar to the one above. The main block

of the scheme is ‘Engineering’.

17 Enaineerina l
mechanical
engineering
mechanical electrical civil engineer structural
engineer engineer engineer

S e T

steam tur- pumps ma-
en- bines chine
gines tools

Figure 1 — Engineering. General scheme
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Engineering
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mechanical electrical civil structural
ngineering engineering engineering engineering

%

—-— T

specialists

Figure 2 — Engineering. Specialists

Text 2.4 What Is Engineering?

The engineering industry makes the most essential and valuable things: aero-
space, cars, hospital equipment, telecommunications, and even the humble kettle. En-
gineering also makes most of the things other industries need, from cash dispensers
and electronic mail for the banking industry to microphones and staging for the enter-
tainment industry. In the production of everything from chocolates to the Channel
Tunnel, the key individuals are the engineers. It’s an industry that still contributes
significantly to the wealth of the UK. The very diverse manufacturing industry sector
alone generates around a third of the national wealth. It employs approximately 32
percent of the working population.

In recent years, engineering has changed out of all recognition. The sheer speed
of change in many manufacturing technologies is startling. Thanks to the introduction
of computers and new technologies like Virtual Reality, people are more in control
than ever. This also means the engineering employers are looking for people with a
broader range of skills and personalities: from lone theorists to more gregarious and
practical individuals; from managers who can handle people, lead teams, solve prob-
lems, and creative designers with a keen sense of market realities. Engineering needs

them all — women, as well as men.
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2.4.2 Complete the sentences by matching the two lists below

1 At present, there are...

2 Itis challenging...

3 The main divisions of engineering are...

4 So, engineers must become...

5 In designing even a simple machine...

6 Thus, any branch of engineering may require...

a) more scientific and specialized

b) the special services of specialists from various branches

c) numerous branches of engineering

d) complicated and specialized calculations are needed

e) to give a satisfactory classification of these branches

f) mechanical engineering, electrical engineering, civil engineering, structural

engineering, and chemical engineering

2.4.3 Fill in table 7 according to the example

Table 7 — Engineering and its object

Branch of Engineering

Specialist

Object of Work

1 civil engineering

civil engineer

dams, tunnels, roads...

2 mechanical engineering

3 electrical engineering

b)

4 structural engineering

5 chemical engineering
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2.4.4 Using the completed table 7, speak about the main branches of technolo-
gy, specialists working in these branches, and their work content.

Situations for speaking. When preparing, use the Active Vocabulary below

a) You have graduated from high school and are about to become a civil engi-
neer. Tell us, in which university you can get this specialty, what its specificity is.

b) You are a student of the ‘Motors’ faculty of the Automotive Institute. Tell us,
to which branch of industry the auto-building belongs; what you know about your fu-
ture specialty.

c) You are developing a new type of turbine for thermal power plants. Tell us,

what kind of specialists you need help with.

Active Vocabulary

Oo0JsacTh NpUMeEHe- CymecrBuTe/IbHBIE IIpuaararesnb-
HUA U COUYCTAaHUA HBIC.
C CYIIECTBUTECJIbHBIMHA npuiacTus
1. O6nactu Texuuku Mechanical engineering specialized
electrical engineering scientific

civil engineering
structural engineering
chemical engineering
2. Crienpanuct metallurgist
pa3nuuHbIX oTpacier strength of materials expert
TEXHHUKH mechanics heat expert
production engineering expert
engineering designer

tool designer mathematician

economist

3. Marussl 1 steam engine

MEXaHU3MBbI internal combustion engine
turbine
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pump machine-tool
generator
motor
radio
4. O0wekTsI cTpor-  tunnel
TEJIbCTBA bridge

dam

3 Unit 3 Materials Science and Technology

3.1.1 Read the following words and phrases, learn them
bar — 6pycok, mpyT

completely — motHOCTBIO, COBEPIIICHHO

Ccompression — cxatue

Creep — moJy3y4ecTb

cross-sectional area — miomaab NOMEPEYHOTO CCUCHHUSI
cyclic stress — IUKIMYeCcKOe HAMPsHKEHUE

decrease — ymeHbIlIeHHE

elastic deformation — ynipyras nedopmarus

elastic limit — nmpenen ynpyroctu

exceed — mpeBkIIIATh

external forces — BHeITHKE CHITBI

fatigue — ycranocts Metanna

fracture — nepesom, uzjaom

loosen — ocnabas1Th, paciiaThiBaTh

permanent deformation — nocrosiHnas pedopmarus
remaining — octaBImics

shear — cpes
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simultaneously — ogHOBpeMEHHO

to stretch — pacTsiruBathb

technique — MeTo b1

tension — HanpsHKEHHOCTh

to propagate — pacipoctpaHsTh(cs)

to bend — rayTh, COTHYTH

to extend — paciupsTh, MPOIOIKATHCS
to meet the needs — oTBeuaTh TpeOOBaHUIM
t0 occur — npoucxoauTh

to respond — oTBeuaTh pearupoBaTh

to suffer — crpanate

torsion — kpyuenue

twisting — 3akpyunBanue, U3rud
volume — 00BeM, KOTM4eCcTBO

rupture — paspsis

Text 3.1 Mechanical properties

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

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

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

stretched and subjected to a tensional pressure, and the other side is compressed.
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Tension is a pulling force; for example, the force in a cable holding a weight.
Under tension, a material usually stretches, returning to its original length if the force
does not exceed the material’s elastic limit. Under more enormous tensions, the mate-
rial does not return ultimately to its original condition, and under greater powers, the
material ruptures.

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

Creep is a slow, permanent deformation that results from a steady force acting
on a material. Materials at high temperatures usually suffer from this deformation.
The gradual loosening of bolts and the deformation of machines and engines’ com-
ponents are all the examples of creep. In many cases, the slow deformation stops be-
cause deformation eliminates the force causing the creep. Creep extended over a long

time finally leads to the rupture of the material.

3.1.2 Answer the questions to text 3.1

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

2 What are the results of external forces?

3 What kinds of deformation are the combinations of tension and compres-
sion?

4 What is the result of tension? What happens if the elastic limit of the materi-
al is exceeded under stress?

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

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

3.1.3 Find the appropriate equivalents in text 3.1 and learn them
OTBC€YATh TpC6OBaHI/IHM COBpGMeHHOP'I TEXHOJIOI'NHU

HCTIOJB3YS JIA0OpAaTOPHBIE METOIbI

HOBBIE CIIOCOOBI UCIIOIL30BAaHUS METAJIJIOB

CKaTHC, paCTAKCHHC, I/IBFI/I6, Kpy4dCHHUC, Cpc3

BO3BpaIlaTh IePBOHAYAIBHBIN pa3Mep U GopMy

BHCIHIHAA CUJIa

ITOCTOsIHHAasA I[e(bopMaum{

yMeHbLIEHUE 00beMa

© 00 N oo o1 B~ W DN P

PACTATUBAIOIINE M CKMMAIOIIINE CHITBI

10 mpeBbIIaThH IPEIE YIPYTOCTH MaTepHaia

11 moBToOpsIOMIMECS UKINUYECKUE HAMPSHKEHUS
12 paspymienue maTepuana

13 pa3BuTHE U paCIPOCTPAHCHUE MEIIKUX TPEIIHH

14 COIMPOTHUBJICHUC MATCPHUAJIOB ITOJI3YUCCTU U YCTAJIOCTHU

3.1.4 Translate the following sentences into English:

1 Vopyras nedopmariys — 3TO peakius BCEX MATEPHAIIOB Ha BHEITHUE CHUJIBI,
Takue, KaK pacTsHKEeHUe, CKaThe, CKpyuuBaHUe, U3TU0 U cpes.

2 YcranocTh W TOJN3Yy4eCTh MAaTEPUATIOB SIBISIFOTCS PE3yJIbTATOM BHEIIHUX
CHIL

3 BuemHMe cHIbI BBI3BIBAIOT MOCTOSIHHYIO Je(OopMaIuio U pa3pylicHHe Ma-
Tepuaa.

4 PacTsaruBarolue U CKMMAIOIIME CUJIbl PabOTaIOT OJTHOBPEMEHHO, KOTAa Mbl
U3rnbaeM Wi CKpy4yuBaeM MaTepual.

5 PactsxkeHune marepuana BbIIIE Mpefena €ro yupyrocTd JaeT MOCTOSHHYIO
nedopMalnio uiu paspylieHue.

6 KOFI[a ACTAaJIb pa60TaeT J0JIroc BpeM:A 1104 MUKINYCCKUMUA HAIIPAXKCHHUAMUA
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B HEH MOSIBJISFOTCS HEOOJIbIIINE pacTymue TpCIMHbI U3-3a YCTAJIOCTH MCTAJlJIaA.
7 HOHBY‘{CCTB — 9TO MCIAJICHHOC M3MCHCHHUC pasMcCpa ACTAIIN IIOA HAIIPAKCHHU-

CM.

3.1.5 Read the following words and phrases, learn them
ability — coco6HOCTB

amount — KoIM4ecTBO

absorb — nmormomars

amount — KoIM4ecTBO

application — mpumeHeHwue

brittle — xpynkuit, ToMKwHii

car body — xy30B aBTOMOOMJISI

constituent — koMnoHeHT

crack — TpemuHa

creep resistance — ycTOHYMBOCTD K MOJI3YUECTH
definition — onpenenecnue

density — miIoTHOCTH

ductility — KoBKOCTB, 2JIaCTHYHOCTH

failure — noBpexnenue

gradual — mocTeneHHbIi

permanent — moCTOSIHHBIN

rigid — »xecTkwmii

to Sink — ToHyTh

square root — kBaapaTHbIA KOPEHb

stiffness — »xecTkoCTh

strain — Harpyska, HanpspDKEHHE, AeopMaIlus
strength — npouHoCTH

Stress — naBJieHUE, HAPSKEHUE

tensile strength — mpouHOCTh Ha pa3phIB

toughness — mpo4HOCTh, CTOMKOCTD
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yield strength — mpo4yHoCTbh TEKyUYeCTH

Young modulus — momyns FOnra

3.2.1 Read Text 3.2

Text 3.2 Mechanical Properties of Materials

Density (specific weight) is the amount of mass in a unit volume. It is meas-
ured in kilograms per cubic meter. The water density is 1000 kg/m?3, but most mate-
rials have a higher density and sink in water. Aluminum alloys, with typical densities
around 2800 kg/m?, are considerably less dense than steels, which have typical den-
sities around 7800 kg/m3. Density is essential in any application where the material
must not be heavy.

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

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

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

Toughness is the resistance of a material to breaking when there is a crack in it.
For a material of given toughness, the stress at which it will fail is inversely propor-

tional to the square root of the size of the most prominent defect present. Toughness
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Is different from strength: the toughest steels, for example, are different from the ones
with the highest tensile strength. Brittle materials have low toughness: glass can be
broken along a chosen line by first scratching it with a diamond. Composites can be
designed to have considerably more excellent toughness than their constituent mate-
rials. An example of a very tough composite is fiberglass that is very flexible and
strong.

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

gines.

3.2.2 Answer the questions to text 3.2
1 What is the density of a material?
2 What are the units of density? Where is low density needed?
3 What are the densities of water, aluminum, and steel?
4 A measure of what properties is stiffness. When is stiffness significant?
5 What is the Young modulus?
6 What is strength?
7 What is yield strength? Why is fracture strength always greater than yield
strength?
8 What is flexibility? Give examples of ductile materials. Give examples of
brittle materials.
9 What is toughness?
10 What properties of steel are necessary for the manufacturing of:
a) springs,
b) car body parts,
¢) bolts and nuts,
d) cutting tools?

11 Where is aluminum primarily used because of its lightweight?
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3.2.3 Find the appropriate equivalents in text 3.2, learn them

1 KOJIHMYECTBO MAacChI B CANHUIIC o0BeMa

2 KWJIOTpamMM Ha KyOHMYeCKHUl MeTp

3 Mepa conpoTuBIeHUs AehopMaIiu

4 OTHOIIEHHE MPUIOKEHHON CHJIbI Ha €JUHULY IJIOIAAM K YACTHYHOHN YIpy-

roit neopmaruu

5

6
7
8
9

KECTKAsi KOHCTPYKIIUS

MIPOYHOCTh HA CKaTUE

CIIOCOOHOCTH MaTepuaia AehOpMHUPOBATHCS HE pa3pyIIasich
MOTJIONIATh SHEPTUIO MyTeM Jedhopmaluu

00paTHO MPOMOPIIMOHAIIBHO KBaJIpaTy pazMepa aedexra

10 mocreneHHOEe U3MEHEHHE (POPMBI

11 moBBIIEHHBIE TEMIIEPATYPHI

12 BBICOKHE PACTATHBAIOIINE YCHIIUS

3.2.4. Translate the sentences into English

1
2

[TnoTHOCTH N3MeEpsieTCs B KUJIOTpaMMax Ha KyOMUECKH MeTp.
BoapmMHCTBO MaTepraioB UMEIOT 00Jiee BBICOKYIO IJIOTHOCTh, YEM BOJIA U
TOHYT B BOJIE.

[TnoTHOCTH MaTepuasna OYeHb BakHa, OCOOCHHO B aBUAIIUH.

Monyns FOHra — oTHOILIIEHHE MPUITOKEHHOW CUIIBI K yIpyroi aedopmanuu
JAHHOTO MaTepHaa.

UeMm Oosnee mMeTasut )KECTKHM, TeM MEHee OH Jie(popMHpyeTcs IO Harpys-
KOM.

Korma mertamn pacTAruBaroT, OH CHadaja TE€YET, TO €CTh IJIACTUYECKHU Je-
dbopmupyercs.

CBuHel, Mellb, AIFOMUHUAN U 30JI0TO — CAMbIE KOBKUE METAJIIIBI.
ConpoTHBIIEHHE NOJI3YYECTH SIBISIETCS OYEHB BaXKHBIM CBOKWCTBOM MaTEpH-

aJIOB, KOTOPBIC NCITIOJIB3YIOTCA B aBUALIMOHHBIX MOTOpax.
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4 Unit 4 Materials Technology

4.1.1 Read the title and the last paragraph of text 4.1. What field of science or
technology is being discussed in the text?

4.1.2 Review the second and third paragraphs of text 4.1 and find sentences
that contain a message about the goals for which changes in engineering technology

are being made

Text 4.1 Changes in Materials Technology

Since the technology of any age is founded upon the materials of the period,
the era of new materials will profoundly affect the future’s engineering.

New materials are related, and equally important, unique, and improved. Less
wasteful processes for the shaping, treating, and finishing of both traditional and con-
temporary materials are continuously being developed.

An engineer must be familiar with them. These include casting, injection mold-
ing, and rotational molding of components of ever-increasing size, complexity, and
accuracy; manufacture of more complex parts by powder metallurgy techniques; steel
forming and casting processes based on new, more extensive, and more mechanized
machines, giving reduced waste and closer tolerances; the avoidance of waste in forg-
ing by the use of powder metallurgy or cast press forms and new finishing processes
for metals and plastics, to name a few. A high proportion of these processes is aimed
at producing complex, accurate shapes with a much smaller number of operations and
with far less waste than the traditional methods of metal manufacture.

Joining techniques have developed to an unprecedented level of sophistication
and are also providing opportunities for economies. It is necessary to mention that
these newer techniques allow the manufacture of complicated parts by welding to-
gether simpler sub-units requiring little machining; such assemblies can be made
from various materials. The methods can also be used effectively for the group, al-

lowing savings to be made in both materials and machine utilization.
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The brief review of new processes above has indicated that a new materials
technology is rapidly emerging, providing new opportunities and challenges for im-

aginative product design and more efficient manufacture.

4.1.3 Name the meanings of the italicized international words. Check the dic-
tionary for the meanings of the words in bold. Check the meanings you have selected,
match their contextual meanings

technology, era, to have an effect, process, finishing, traditional materials,
manufacture, complex component, mechanized machine, press form, accurate shape,

joining technique, assemblies, assembly, to indicate

4.1.4 Add new details to table 8

Table 8 — Ratio of action and result

IMpouecc HN3penue, npoaykT
to cast OTJIMBATh casting  |muThe casting OTJIMBKA
to forge KOBAaTh forging  |koBka forging
to assemble|coOupath assembly |cOopka assembly
to mould |dhopmosats, otiimBate |Moulding [popmoka,  |moulding

bopmy MIPECCOBAHUE
B (hopmax

4.1.5 Modal verbs that you encounter in the text may have the following mean-
ings: should-preferably, should; quite likely; can/could — possibly, really; quite likely
a) Find sentences with modal verbs in the text and name their contextual mean-

Ings; 6) Make sentences using words from different columns

The engineer should  be used effectively for welding

These methods could  know the cost of materials

New materials can develop a new and improved process

New technology provide new opportunities for more efficient
manufacture
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4.1.6 a) Study the scale showing the degree of probability of actions expressed

by modal verbs

Uncertain might
! may
! could
! can
! should
! ought to
Certain would

b) Fill in the gaps in the following text with modal verbs and translate the text.
Specify how likely the action that introduces the modal verb is

Corrosion

Corrosion attacks all engineering materials, especially metals.

No material... be completely corrosion-resistant. Even stainless steels ... cor-
rode. Engineers ..., however, fight corrosion. For example, they ... use high-purity
metals because these metals are more resistant than alloys. They... also make sure that
two dissimilar metals are not allowed to touch each other. Finally, engineers ... pro-
tect the surfaces of the metals in many different ways. One of the most common

methods ... be to paint them.

4.1.7 a) Find the comparative adjectives in text 4.1. Name the items which
qualities are being compared

b) Change the form of the adjectives in the following combinations so that the
resulting combinations reflect the change in the better production process. Translate
the combinations into Russian

Model: wasteful process — less wasteful process

complex component, giant machine, accurate shape, a small number of opera-

tions, trim waste, new techniques, simple unit, efficient manufacture

4.1.8 Study Table 9. Make suggestions based on the model
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Table 9 — Reinforcement structures

Ycunureaun IIpunararejbHbIe CymecTrBuTe/IbHbIE
many more Materials, processes }
far fewer UCYHCIISIEMbBIE
much more Space, time }
far less HEHUCUHCIIIEMBIE

Model 1: We need much more space for this equipment.

Model 2: Now we know many more strong materials.

4.1.9 Analyze the last sentence of the second paragraph of text 4.1 and write
out two groups of nouns from it, like those given in exercise 4.1.4. Translate them in-
to Russian

4.1.10 Find the sentences in text 4.1 that use the following constructions and
translate them into Russian

1) not only ... but

2) both ... and
L4 HEC TOJIBKO... HO
L4 KaK ... TaK 1

4.1.11 Translate the following sentences and determine their compliance or in-
consistency with the content of text 4.1

1 Joining techniques have developed to a high level of sophistication. Joining
techniques are expanding to a high level of complexity. 2 The review of new process-
es has indicated that a new materials technology is rapidly developing. The study of
new techniques is suggesting that new materials technology is quickly growing. 3
The avoidance of waste in forging has been achieved by the use of powder metallur-

gy. The use of powder metallurgy is achieving the release of waste in forging.
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CaoxnonoqunnenHoe npemioxkenne (The Complex Sentence)

Sl + SZ + Sn > Scomplex

[Ipy NOPOXKIEHUMN CIOKHOMOJUYMHEHHOTO MPEJIONKEHUS U3 MPOCTHIX MPEIJIO-
KEHUM OJTHO U3 HUX CTAHOBUTCS MATPUYHBIM (TJIaBHBIM B TPAAUIIMOHHON TEPMHUHO-
JIOTHH), a OCTaJbHBIEC MPEBPAIIAIOTCS BO BCTABOUYHbBIE (T. €. IPUATOYHBIE).

[ToMHHTE, YTO NPUAATOYHBIEC MPEMAJIOKEHUS 3aHUMAIOT OJHY U3 MO3ULIUN Yjie-
HOB IPOCTOT0 MPEJIOKEHUSI — MOJUISKAIIEro, IMEHHOM YacTH CKa3zyemoro, JOIOoJ-

HEHUSs1, OTpeIeIeHus Wi 00cToaTenbeTBa. CTpyKTypa npejcTaBieHa B Tadbmauie 10.

Table 10 — The Complex Sentence

[IpraaTroynblie NpeIOKEHUS

! ! !

HpI/II[aTO‘-IHI)Ie B IIO3HUIINHU HpI/II[aTO‘-IHBIG B IIO3HIINN HpI/I,Z[aTOLIHBIG B ITO3HIINN

npunaratensHoro Adj-S | cymectButensHOro N-S Hapeuns Adv-S

1 OGpazen TpanchopMaIMK MPOCTHIX MPETIOKEHUN B CIIOKHOMIOTYMHEHHOE C
NpUAATOYHBIM B ITO3UIIUHA IIPUIIAraTCIIbHOIO!
S1 — | know this engineer.
- - - - —>
S, — This engineer is standing at the door

who

| know this engineer, this engineer is standing at the door ——
I know the engineer who is standing at the door.
2 O0paszer TpanchopMali IPOCTHIX MPEAT0KEHUHN B CII0KHOMOYMHEHHOE C
MPUAATOYHBIM B IO3UIUH CYHICCTBUTCIILHOTO:

S1 — | know something.
>
S, — She works well.
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how
she works well ——

el

——

how she works

| know something ——

| know how she works.

3 OOpasen TpaHchOpMALMK MPOCTHIX MPETIOKEHUN B CI0KHOMOYNHEHHOE C
HpI/IIIaTOIIHI)IM B IIO3UII NN Hape‘ll/lﬂi
S, — He made it then. }
_
S, — He came.

when he came

He made itthen. ——

He made it when he came.

CHOXXHOMMOJUUHEHHOE TIPEIJIOKEHUE OTIMYACTCA OT IPOCTOTO TEM, YTO
uMeeT aBa u OoJee saapa (T. €. 1o KpailHel Mepe JiBa CKa3yeMbIX U JBa MOJJIe-
kamwux). [losTomy TiepeBOJI Ha PYCCKUM S3bIK CJEIyeT BCerja HadYuHATh C
HaXOXJI€HUs LEeHTpa (spa) rIIaBHOTO MPEIJIOKEHUS, OCIE YEro JIErko onpejae-
JINTH TUIl IPUAATOYHOTO Y NPABUIBHO MIEPEBECTH ETO.

IIpuaaTouyHblie NpeaJI0KeHUs B MO3UIUH CYIIECTBUTEIbHOI0

[IprpaTouyHble NPEIIOKECHUS, 3AaHUMAIOIIME TTO3UIUIO CYIIECTBUTEIBHOTO,
00pa3yroTCsi U3 MPOCTHIX MPEITIOKEHUN MOCIe psaia TpaHChopMalHii.

OOpa31pl TpaHchopMaIuu TPOCTHIX MPEIT0KEHUN B MPHUIATOYHBIC MPE-
JIO)KEHUSI, 3aHUMAIONIUE TO3ULMI0 CYIIECTBUTEIBLHOTO B CJIOXHOMOJYUHEHHOM
MPEIJIOKECHUM:

a) The head engineer said something.

what
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The head engineer said semething. » what the head engineer said
b) He will come tomorrow.
when
He will come temerrow. » when he will come
I/ICXOI[SI N3 TTO3NIHUH CYHICCTBUTCIIBHOI'O, 9TOT THUII IIPUAATOYHBIX ITPCIJIOKC-
HHM pacIialacTcs Ha CIEAYIOIINAE TOATHUIIBL:
1)
OTOJIHUTEIIbHBIC MPUIATOYHBIE (B MO3UILIUU MOCIIE IJ1aroia):
a) | know what the head engineer said.
b) I know when he will come.
2)
PUIATOYHBIC — MOJICKAIINE (B TO3ULIUU TIEPE]T II1arojom):
a) What the head engineer said is very important.
b) When he will come is not known.
3)
pEeAMKAaTUBHbBIE IPHUIATOUYHbIE (B TO3ULIMHU TIOCIIE TJIaroJia-CBSI3KH ):
a) The question is what the head engineer said.

b) The question is when he will come.

4.2.1 Analyze complex sentences from text 4.1. Determine the type of subordi-
nate clause

4.2.2 Determine which of the following sentences are simple and which are
complex. Translate the sentences into Russian

1 They also undertake the training of people who want to work at the new plant
but do not have the required qualification. 2 The students know how to conduct this
experiment. 3 The students know how they have to conduct this experiment. 4 He
shows me the results of his work. 5 He shows me what results he has obtained. 6
There is a growing need for engineers familiar with the fundamental problems in
metal processing and manufacturing. 7 There is a growing need for engineers familiar

with the fundamental problems in metal processing and manufacturing. 8 When new
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types of autos are designed, all the latest scientific and engineering progress
achievements are taken into account. 9 When designing new types of autos, all the
latest achievements of scientific and engineering progress are taken into account. 10
On receiving his diploma, the engineer does not finish his education. 11 When the

engineer receives his diploma, he does not finish his education.

4.2.3 Group the sentences according to the type of subordinate clause

1 The history of civilization shows that transport always was and remains one
of the largest branches in the world economy’s general system.

2 In those days, people thought that a cart with an engine instead of a horse
was dangerous.

3 The program was launched in 1918 by establishing the automobile laborato-
ry, which two years later was reorganized into NAM 1.

4 The question was how we could repair this equipment.

5 All students know that to become an engineer, they must study hard.

6 The newly built and reconstructed motor works soon had intense designing
and engineering teams, which later produced world-famous scientists.

7 The fact is that they are excellent engineers.

4.2.4 Translate the following sentences into Russian, having previously deter-
mined the type of subordinate clause

1 At present, Moscow has a significant number of cars running on liquid gas,
which is cheaper than gasoline. 2 The exploitation of gas-driven cars and scientific
experiments show that it is now possible to produce engines operating on gas. 3 As a
rule, a mechanic tells you what is wrong with your car. 4 It is expected that shortly
cars with less toxic exhaust gases will be widely used soon. 5 Nowadays, it is possi-
ble to produce engines operating on gas whose exhaust is 60-90 percent less harmful
than gasoline engines. 6 It is not only plastics and their reinforcement that are chang-
ing the materials scene. 7 The ceramic magnets we use in electrical engineering have

replaced the traditional steel pole-piece plus copper field coil. 8 It is a well-known
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fact that quantitative changes are associated with radical changes in technology. 9
The rapidity of change in materials technology is typified because plastics are now
being used in large volumes. 10 Plastics are used in volumes that have exceeded

those of all the non-ferrous metals put together.

4.2.5 Find the subordinate clauses in text 4.1 that take the position of the noun

4.2.6 Translate the following complex sentences into Russian. Pay special at-
tention to the translation of the conjunctions ‘if, that, whether.’

1 In those days, people thought that a cart with an engine instead of a horse
was dangerous. 2 A coach that had a motor instead of a horse was felt hazardous. 3
Whether the reinforced plastics will be used in this car depends on the test results. 4
If we obtain good results, the reinforced plastics will be used in this car. 5 That fu-
ture productivity improvements largely depend on the application of science to manu-
facturing is a well-known fact. 6 The achievements of science that are applied to

manufacturing increase productivity in all branches of industry.

4.2.7 Translate the following complex sentences with subordinate clauses that
take the position of a noun

1 Specialist has estimated that the amount of energy in the uranium and thori-
um reserves in the earth’s crust is 10 to 20 times greater than that in all coal and oil
deposits put together. 2 We must define now how the conditions change with temper-
ature. 3 Under such conditions, the problem arises whether the unit will operate ade-
quately. 4 You will learn what a diesel engine is, how it works and how it differs
from a gasoline engine. 5 The advantage of the diesel engine is that it has higher

thermal efficiency.

4.2.8 Translate the following passage with a dictionary. Pay special attention
to the translation of subordinate clauses of various types
Chemistry has had a new birth in our century, essentially organic chemistry.

The new light clothes that are so popular everywhere globally are often made out of
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synthetic artificial materials based on cellulose. Beautiful paints, plastics, cosmetics,
and many medicines are all based on cellulose. What is most important is that there is
cellulose in all trees, vegetables, and fruits. Cellulose is easily found everywhere in
nature, in all things that grow. Every day, chemists are finding new uses for this

beautiful material.

4.2.9 Find in the first sentence of the second, third and fourth paragraphs of
text 4.1 the words indicating the content connection of each of them with one of the
previous paragraphs

4.2.10 In which paragraphs of text 4.1, in your opinion, is its main content ex-
pressed?

4.2.11 Answer the questions to text 4.1

1 Is materials technology changing nowadays? 2 What do new manufacturing
processes include? 3 What are they aimed at? 4 Can complicated parts be manufac-
tured by welding together simpler sub-units? 5 Can these assemblies be made from a
variety of materials? 6 What has the brief review of new materials and processes in-

dicated? 7 Why is it necessary for an engineer to know these processes?

4.2.12 Express your attitude to the statements made using the following collo-
quial formulas:

That’s right!

| don’t think so.

I’m afraid you’re wrong.

| believe (suppose) ...

| entirely agree with you.

In my opinion ...

1 A good engineer must have a thorough knowledge of new technological pro-
cesses. 2 New technical processes increase productivity. 3 Only a few of these pro-
cesses aim to produce complex shapes. 4 Joining techniques are providing opportuni-

ties for economies.
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4.2.13 Tell about new trends in the development of materials technology, using
the questions to text 4.1 and the active vocabulary in Table 11

Table 11 — Technological processes, methods: characteristics and results

Obaactb npu- | CymecTBuTeJIbHbIE U I'narossi Hpunaara- | Hapeuus
MCHCHUA CoOYCcTaHUuA H rjaaroJbHbIC TECJIbHBIC
C CYHIECTBUTEJIbHBIMHA coucTaHud
1 Texuooru- shaping to shape
YEeCKHUEe Tpo- treating to treat
IIECChI M METO- finishing to finish
Bl casting to cast
injection/ to mould
rotational to forge
moulding to join
powder metallurgy to weld
techniques to machine
forging to assemble
joining techniques
welding
machining
assembly
2 XapakTepH- complexity to reduce waste | profound |effectively
CTHKA U pe- accuracy to avoid waste | accurate | equally
3yJbTaT waste to require little | efficient
TEXHOJIOTHYe- close tolerance machining complex
CKOTO economy to make savings
nporiecca saving

4.3.1 The introductory paragraph of text 4.2 contains a description of the con-
ditions for optimal design and how to implement them. Read the introductory para-
graph carefully and comment on this link

4.3.2 Skim through text 4.2 and find information in it that reveals the content of
the introductory paragraph

4.3.3 Read the last paragraph of text 4.2 and find in it the characteristics of the

machines and materials of the future, which were discussed in the introductory para-
graph
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Text 4.2 Working with new materials

A successful design is almost always a compromise among the highest perfor-
mance, attractive appearance, efficient production, and lowest cost. Achieving the
best compromise requires satisfying the mechanical requirements of the part, utilizing
the most economical material that will perform satisfactorily, and choosing a manu-
facturing process compatible with the part design and material choice. Stating realis-
tic requirements for each of these areas is of the utmost importance.

The rapidity of change in materials technology is typified by the fact that plas-
tics, a curiosity at the turn of the century, are now being used in volumes that have for
many years exceeded those of all the non-ferrous metals put together, and which are
beginning to rival steel

The changes which are taking place are, of course, not only quantitative. They
are associated with radical changes in technology — the range and nature of the mate-
rials and processes available to the engineer.

The highest specific strength (i.e., the force available from the material’s unit
weight) now available comes from non-metals, such as fiberglass, and metals, such as
beryllium and titanium, new ultra-high-strength steels.

Fiber technology, in its modern form, is of more recent origin than plastics.
Still, composites based on glass and/or on carbon fibers are already being applied to
pressure vessels, lorry cabs, and aircraft engines. They may well replace aluminum
for the skin and structure of aircraft. An all-plastic car has been exhibited: nearly the
whole car, except the engine and transmission, is plastics or reinforced plastics.

It is not only plastics and their reinforcement that are changing the materials
scene. Ceramics, too, are gaining an increasing foothold. Their impact as tooling ma-
terials in the form of carbides, nitrides, and oxides is also well known — cutting tools
made of these materials are allowing machining rates that had previously been con-
sidered quite impossible.

Silicon nitride seems to offer promise for a wide variety of applications.
Among these is liquid metal handling. Pumps for conveying liquid aluminum are now

on trial, which could revolutionize the foundry industry. Silicon nitride is also being
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tested for the bearing surfaces of the Wankel rotary engines, which are being devel-
oped as potential replacements for the conventional piston engines of our motor cars.
And ceramic magnets have replaced the traditional steel pole-piece plus copper field
coil for providing the engineering field for many electric motors.

The number of combinations of all kinds of original trends in the production of
new materials is practically unlimited. This, in turn, opens new realms for the design-
ing of still cheaper, effective, and unthinkably perfected, compared to that we have

today, machines and mechanisms.

4.3.4 Make a table, reflecting the following information in it:
a) names of materials used in mechanical engineering;
b) the characteristics of these materials;
c) the scope of application of these materials.
4.3.5 Using the information from the table you have compiled, prepare a mes-
sage on the topic ‘New Materials Technology.’
4.4.1 Translate the title of text 4.3
4.4.2 Read text 4.3 and find in it:
a) the paragraph that defines the casting;
b) the paragraph that refers to the use of castings;
c) the paragraph that summarizes the process of making castings.

4.4.3 What is the conclusion contained in the final paragraph of text 4.3?

Text 4.3 Metal casting — an essential manufacturing process
One of the fundamental processes of the metal-working industry is the produc-
tion of metal castings. Casting may be defined as ‘a metal object obtained by allow-
ing molten metal to solidify in a mold,” the shape of the object being determined by
the shape of the mold cavity. A foundry is a commercial establishment for producing
castings.
Numerous methods have been developed through the ages for producing metal

castings. Still, the oldest process is that of making sand castings in the foundry.
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Primarily, work consists of melting metal in a furnace and pouring it into suita-
ble sand molds. It solidifies and assumes the shape of the mold.

Most castings serve as details or parts of complex machines and products. In
most cases, they are used only when machined and finished to specified manufactur-
ing tolerances providing easy and proper assembly of the product.

At present, the foundry industry is going through rapid transformation, owing
to the modern development of new technological methods, new machines, and new
materials.

Because casting methods have advanced rapidly due to the general mechanical
progress of recent years, there is no comparison between the quality of castings, the
complexity of the patterns produced, and the speed of manufacture with the work of a

few years ago.

4.4.4 a) write out from the first and second paragraphs of text 4.3 the English
words and phrases that serve to designate the foundry’s main processes. Find their
Russian equivalents

b) complete table 12 with the sample

Table 12 — Technological process and its location

IIpouecc MecTo npoTeKkaHus
1 production of TIPOU3BOICTBO in the foundry |B nuTelinoM 1IEX€E
metal castings METaTHYECKHX
OTJIMBOK
2 melting the metal
3 pouring into the mould
4 3aTBEPJCHUE METAILIA

4.4.5 Find in text 4.3 the English equivalents of the following Russian words

and phrases:
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6I>ICTpO Pa3BUBATLCA, 06pa6aTBIBaTI> MCXaHHNYCCKHN, KAaYCCTBCHHBIC OTJIMBKU,
ITpaBUJIbHAA cGopKa, A0 YCTAaHOBJICHHBIX JOIIYCKOB, CIYXHUTb ACTAJIAMH, CIIOKHBIC

MOJIeu, 00padaThIBaTh HAYUCTO

4.4.6 Translate phrases with international words into Russian. The words in
bold are “false friends of the translator.” Check their meanings in the dictionary and
clarify the meaning of this phrase. Check the context for the correctness of the mean-
ings you have selected

The primary process, metal object, commercial establishment, numerous
methods, to serve as details and parts, complex machines and products, proper as-

sembly, rapid transformation, technological methods, general mechanical progress

4.4.7 Find pairs of words that are close in meaning
To define, to progress, nowadays, proper, parts, to produce, quick, details, to

advance, to manufacture, rapid, to determine, suitable, at present

4.4.8 a) translate the following sentence fragments from text 4.3
1 ...a metal object obtained by... 2 ...the poured mold... 3 ...machined and fin-
ished castings... 4 ...specified tolerances... 5 ...the complexity of patterns produced...
b) compare the following word combinations, built on the Ved + N model and
the Ving + N model, which you already know, in which Ving is translated by the Rus-
sian participle to “~wuii(cs)” > “-ewuii(cs).” Explain the semantic difference be-
tween them
1 developed methods — developing methods
2 solidified castings — solidifying castings
3 melted (molten) cast iron — melting cast iron

4 machined parts — machining parts
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He3aBucuMbIid NIPUYACTHBIN 000pOT

B 3aBucumom IMPUIaCTHOM 060p0Te IleﬁCTBy}OHICC JIMITIO COBIIAAAac€T C ITOAJIC-
JKallluM IIPCAJIOKCHUA.

The engineer made a lot of calculations. }

—_—

The engineer was carrying out this experiment.

Carrying out this experiment the engineer made a lot of calculations.

HezaBucumslii HpI/I‘{aCTHHﬁ O60pOT MMeeT COOCTBEHHOE rmoaJiexamee, OTiIn4-
HOC OT IMOJICIKAICTO IMPCIJIOKCHHA.

All the calculations were made.
- - - —>
The engineer was carrying out the experiment.

All the calculations made, the engineer was carrying out the experiment.

HezaBucumslii HpI/I‘{aCTHBIﬁ 060pOT OTOCIIACTCA OT OCTaJILHOMW 4acTu npcajiio-
JKCHHUS 3aISTOM.

B 3aBucuMocTH OT MecTa B MNpCIIOKCHUU O60pOT MOKCT IICPCBOAUTHCA:

a) CaMOCTOATCIbHBIM IIPCIJIOKCHHUCM C COXO3aMU A, U, npudem, npu 3mom, cC-
JIX OH CTOUT B KOHIIE MPEAJIOKEHUs (ITOCIIE 3arsIToM ).

Performance observations were recorded, particular stress being laid on the
variables. — HaGiroienus 3a paboToii (MeXxaHHU3Ma) peruCTPUPOBAIKMCH, IPUIEM OCO-
0oe BHUMaHHE YACTAIOCh IEPEMCHHBIM BCJIIMYMHAM.

6) NpUIaTOYHBIM IMPCATOKCHUCM C CO03aMHU IIPUYINHBI — MAK KAK, NOCKOJIbKY,
BPCMCHH — KOZ()CZ, nocie moeo Kak, yCJloOBHUA — ecu, KOrjga OH CTOUT B HA4YAJIC IIPCI-
ToKeHust (TIepe/1 MOIeKAIUM).

All the money having been spent, they started looking for a job. — Koraa Bce

J€HbI'M ObUIM UCTPAYEeHbI, OHU HAYaJu UCKATh padoTy.

4.5.1 Find the independent participial construction in the following sentences
and translate the sentences

1 The first metals used by men were gold, silver, and copper. These metals
were found in nature in the native or metallic state. 2 The melting point of pure iron
reaches 1535 °C, most steels melting at about 1300 to 1500°C. 3 There are several
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branches of the metalworking industry, foundry being one of the most important
ones. 4 There are several methods of producing metal castings, the production of sand
castings in the foundry being the oldest one. 5 After the metal has been melted, it is

poured into the mold, the casting assuming the mold’s shape.

4.5.2 Complete the sentences by selecting the appropriate words from the
brackets

1 ...the general development of new technological methods the foundry indus-
try is rapidly advancing, (in most cases, owing to) 2 ...this general development the
quality of castings has dramatically improved, (in case, because of) 3 ...castings are
produced in sand molds, (owing to, in most cases) 4 ...castings are used as details and
parts of complex machines and mechanisms, (in most cases, because of) 5 ...castings
must be machined and finished to specified manufacturing tolerances, (owing to, in

this case)

HpI/II[aTOT-IHBIe MNPpCIOKCHUA B IMO3MIMWH HAPCUHHA YKA3bIBAKOT HA BPEMs, MC-
CTO, IIpUYHHY, YCIOBHC, CIICACTBUC U APYIUC 06CTO}ITCJIBCTBa, IIpU KOTOPBIX COBCP-
n1acTCA )Z[Cf/iCTBI/I@, BBIPAKCHHOC CKA3YCMbIM TI'JIABHOTI'O IMPCIOKCHUA.

[Mpunarounoe npemiokenue AdV 3aHMMaeT MO3UIMIO OOCTOSATENBCTBA B aH-
TJIMICKOM TIpeioxkennu. Hampumep:

— The engineers of the Research Institute test all the parts of the cars.

— Any automobile is put into mass production.

The Research Institute engineers test all the parts of the cars before any auto-

mobile is put into mass production.

4.5.3 Find the subordinate clause in the adverb position in text 4.3 and trans-
late it into Russian

4.5.4 Determine in which of the above sentences the circumstance is expressed
by a group of words, with “-ing’ form, a subordinate clause. Translate into Russian

1 Until the invention of ‘magic batteries,’ the electric car will remain the car of
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the future. Until ‘magic batteries’ are invented, the electric car will remain the car of
the future. 2 When taking a work break on the assembly line, workers are replaced by
other workers. When workers on the assembly line take a work break, they are re-
placed by other workers. 3 On receiving his diploma, an engineer does not finish his
education. An engineer does not finish his education when he receives his diploma. 4
The charges being equal; the atom is electrically neutral. The charges are equal so
that the atom is electrically neutral. 5 Knowing something about ordinary gasoline
engines such as those in automobiles, you will notice that diesel engines, in many re-
spects, work in the same way. Suppose you know something about ordinary gasoline
engines such as those in automobiles. In that case, you will notice that diesel engines,

In many respects, work in the same way.

4.5.5 Translate sentences with adjectives in the position of adverbs into Rus-
sian

1 In the field of auto-making, we started from nothing because tsarist Russia
had no production or research and development facilities. 2 The parts of the first mo-
torcars were made to very rough measurements, so the shaking and bumping on bad
roads often broke them. 3 By ‘speeding up,’ the conveyer line’s output rose rapidly,
although many of the workmen’s health broke down. 4 Term papers, research work,
graduation theses of practical importance to industry — such are the stages of turning
students into highly skilled and thinking engineers ready for independent work even
before they get their diplomas. 5 Many young scientists try their hand in research
long before they enter the postgraduate course. 6 Most automobile engines have six
or eight cylinders. However, some four-, twelve-, and sixteen-cylinder machines are
in use. 7 Since the technology of any age is founded upon the materials of the period,
the era of new materials will profoundly affect the future’s engineering. 8 Although
ferrous alloys are specified for more engineering applications than all non-ferrous
metals combined, the large family of non-ferrous metals offers a wider variety of

characteristics and mechanical properties.
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4.5.6 Complete the sentences in the numbered list by selecting the appropriate
endings from the alphabetical list below
1 A foundry is a commercial
Casting is a metal object producing metal castings, obtained by...
The shape of the casting is
Sand casting production is...
This method consists of...
Then the metal solidifies and

Most castings serve as details

o N o o A W DN

But at first, they are machined and finished to...

a) the shape of the mold cavity, establishment for...
b) one of the oldest methods for

¢) the form of sand mold.

d) allowing molten metal to solidify in a mold.

e) determined by...

f) complex machines and products.

g) producing castings

h) assumes...

1) specified tolerances.

J) melting metal in a furnace and or parts of...

K) pouring it into sand molds.

4.5.7 a) read text 4.4, the subject matter of which supplements text 4.3 with
new details

b) tell us what additional information about the production of castings you
have received in the field of:

1) liquid metal transportation;

2) the method of filling the mold.
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Text 4.4 How a Casting Is Made

The process of making an iron casting can be described as the pouring of hot
liquid or molten iron into a mold of the desired shape. Molten iron is poured from the
ladles (kxoBmi) into the sand molds. The iron travels along with a series of passage-
ways (30. orBepctre) in the molds to the cavities. It then falls from the bottom to the
top. The iron in the molds is allowed to cool for some time, and the casting solidifies
and hardens (otBepxaatncs). At this time, the casting is separated from the mold and
the raw (30. HeoOpaboTaHHBIH) casting is born.

Then the casting undergoes cleaning and checking before final processing.

4.5.8 Answer the questions on the topic ‘How a Casting Is Made ’:

1 What is a foundry? 2 What is casting? 3 Is the shape of the casting deter-
mined by the shape of the mold cavity? 4 What basic processes does sand casting
production consist of? 5 Where is the metal melted? 6 In what mold is it poured then?
7 Does the metal assume the shape of the mold? 8 Can most castings be used as parts
of machines immediately following their solidification? 9 What operations should a

casting be subjected to?

4.5.9 Using Table 13: a) prepare the messages on the topic ‘How a Casting Is
Made ’ according to the following plan:

1 Place of castings production.

2 The main processes of foundry production.

3 Application of castings.

b) situations for discussion:

1 You will have to explain to a non-specialist (i.e., in a popular form) what a
foundry is, its main products, and its purpose. How will you do this?

2 You have visited the foundry of a machine-building plant. Tell us what pro-

cesses you observed there.

4.6.1 In the first paragraph of text 4.5, the history of forging production devel-
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opment is reported. What phrases and verb forms indicate that we are talking about
the past?

4.6.2 In the second paragraph of text 4.5, it is reported that forging products
are used in the most loaded machine components. How is this achieved?

4.6.3 The third paragraph of text 4.5 explains how the forging process im-
proves the metal’s mechanical properties. Using the introductory element ‘therefore,’
describe what is needed to improve the mechanical properties of the metal

4.6.4 The phrase “controlled plastic deformation” links the content of the last

two paragraphs of text 4.5. Which sentence emphasizes the importance of this con-

cept for the forging process?

Table 13 — Foundry production

Obaacte npume- | CymecrBurenbibie | 'maroast | Ilpuaara- | CioBa — op-
HeHusl U COYeTAHUA TeJbHbIE | TAHU3ATOPBI
CYIIeCTBUTEIbHBIX HAYYHOMH
MBICJIU
1 Mecto u3rotos- |foundry
JICHUS OTJINBOK
2 OoopynoBanue u |(sand) casting
npoayKIus mutei- |mould
Horo Tipou3BocTBa |mould cavity
furnace
pattern
3 TexHONOTHUYECKHE to melt
IIPOLIECCHI to pour )
to solidify owing to
to form because of
to machine In case
to finish IN Most cases
4 Xapakrepuctuka |tolerance molten
U pe3yJbTar quality suitable
TEXHOJIOrMYecKoro [shape proper
npoiecca rapid
complex
easy
5 Knaccudukanus, to define
creu(puKaIusI u3- to determine
JEIUi, TPOIIECCOB to specify
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Text 4.5 The fundamentals of forging

Forging is the oldest known metalworking process. It is believed to have begun
when early man discovered he could beat pieces of ore into valuable shapes. History
tells us that forging was widely practiced at the time when written records first ap-
peared.

The blacksmith was one of the first to realize the advantages of forging. Alt-
hough he did not know why he knew that hammering a piece of hot metal not only
resulted in a usable shape, it improved its strength. This inherent improvement in
strength of metal has placed forgings in the most highly stressed applications in ma-
chines.

To understand why forging improves metal’s mechanical properties, it is essen-
tial to recognize that metal comprises grains. Each grain is an individual crystal.
When the grains are large, cracks can occur and propagate along the grain bounda-
ries. Therefore, it is desirable to minimize the grain size in metal.

Reducing the metal’s grain size is one of the things forging does so well. Forg-
ing breaks down a coarse-grained structure producing a chemically homogeneous
wrought system with much smaller grains by controlled plastic deformation. In forg-
ing, controlled plastic deformation, whether at elevated temperature or cold (at room
temperature), results in greater metallurgical soundness and improved mechanical
properties of the metal.

Metal shaping by controlled plastic deformation is the basis for all forging op-
erations. However, because of the diversity of forging end-use applications, a wide
range of processes and equipment have been developed to produce forgings. Some
techniques are ideally suited to make large parts, others, small parts, and still others,
rings. Modern forging is not only carried out in virtually all metals. It is done at tem-
peratures ranging from more than 2500 °F to room temperature. Part configuration

generally determines the forging method chosen.

4.6.5 Read the third and fourth paragraphs of text 4.5. Highlight the sentences
in which it is reported: a) about the disadvantages of metals with a coarse-grained
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structure; b) about what gives, in terms of improving the properties, a reduction in
the size of the lattice grain. Translate these sentences into Russian

In the last paragraph of text 4.5. (first sentence), it is emphasized that plastic
deformation of metal is the basis of all forging processes. However, a large variety of
forging techniques and equipment is further reported. What is the reason for this?

4.7.1 Read text 4.6 and find in it:

a) the paragraph in which the classification of metal-cutting machines is given;

b) the paragraph in which the generalized description of technology of metal
cutting is given;

c) the paragraph that describes the primary operations performed on metal-
cutting machines;

d) the paragraph in which the types of products obtained as a result of me-

chanical processing are mentioned

Text 4.6 Metal cutting

Cutting is one of the oldest arts practiced in the stone age. Still, the cutting of
metals was not found possible until the 18th century. Its detailed study started about a
hundred years ago.

Now in every machine shop, you may find many machines for working metal
parts. These cutting machines are generally called machine tools and are extensively
used in many branches of engineering. Fundamentally all machine tools remove met-
al and can be divided into the following categories:

1 Turning machines (lathes).
2 Drilling machines.

3 Boring machines.

4 Milling machines.

5 Grinding machines.

Screw machines best accomplish machining of large-volume production parts.
These machines can do turning, threading, facing, boring, and many other operations.

Machining can produce symmetrical shapes with smooth surfaces and dimensional
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accuracies not generally attainable by most fabrication methods.

Screw-machined parts are made from bar stock, or tubing fed intermittently
and automatically through rapidly rotating hollow spindles. The cutting tools are held
on turrets and tool slides convenient to the cutting locations. Operations are con-
trolled by cams or linkages that position the work, feed the tools, keep them in posi-
tion for the proper time, and then retract them. Finished pieces are automatically sep-
arated from the raw stock and dropped into a container.

Holdings, nuts, bolts, studs, shafts, and many other simple and complex shapes
are among the thousands of products produced on screw machines. Screw machining
Is also used to finish forms created by other forming and shaping processes.

Most materials and their alloys can be machined — some with ease, others with
difficulty. Machinability involves three factors: 1 Ease of chip removal. 2 Ease of ob-

taining a good surface finish. 3 Ease of getting good tool life.

4.7.2 a) write down from the second paragraph of text 4.6 the words denoting
the names of metal-cutting machines and translate them

b) write out the words from the first and third paragraphs of text 4.6 that indi-
cate the names of mechanical operations performed on metal-cutting machines and
specify their meanings using the dictionary at the end of the book

4.7.3 Write out the words from the fourth paragraph of text 4.6, indicating the
names of individual parts and components of the screw-cutting machine and their
purpose.

4.7.4 Find the English equivalents of the following Russian words and phrases

CPOK CIIyObl, IPYTKOBAasl 3arOTOBKA, IJ1ajKasl MOBEPXHOCTb, pa3MepHasl TOY-
HOCTh, CHUMATh CTPYXKY, YAOOHBIN (MOIXOSAIINI), MAaCCOBOE MPOU3BOJICTBO, JO-

CTH)KHMBIﬁ, OTACJIKA ITOBCPXHOCTHU

4.7.5 Translate words and phrases into Russian. Name the meanings of the
italicized international words. The words in bold are ‘false translator friends.” Check

their meanings in the dictionary and clarify the meaning of the word is used in the
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phrase. Check whether the selected meanings match the context
detailed study, fundamentally, symmetrical shapes, generally, fabrication
methods, hollow spindle, cutting location, to control operations, to position

the work, to separate, to drop into a container, to involve a factor

4.7.6 Find pairs of words that are close in meaning, and sentences with these
words in the text
to work, proper, to produce, convenient, location, to fabricate, to machine, po-

sition

4.7.7 Find pairs of words that are opposite in meaning and sentences with
these words in text 4.6

raw, simple, to feed, difficulty, complex, finished, ease, to retract

4.7.8 a) translate the phrases built on the models already known to you:

Veq (kakoit) + N, N + Vg (kaxoif).

detailed study, screw-machined parts, finished pieces, products produced on
screw machines, shapes produced by other processes

b) find the sentences with these phrases in the first, fourth and fifth paragraphs

of the text and translate them into Russian

4.7.9 Determine which of the statements correspond to the content of the text

1 All machine tools employed for removing metal are divided into five general
categories. 2 Screw-machined parts can’t be made from bar stock. 3 Cutting tools
held on turrets and tool slides are used for machining metal parts. 4 The workpiece
placed on the spindle doesn’t rotate. 5 Cams and linkages designed for controlling
cutting operations position the work, feed, hold in class and retract the tools. 6 Metal
parts worked on machine tools have smooth surfaces and high dimensional accura-

cies. 7 Finished pieces are of symmetrical shapes.
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4.7.10 Find sentences with predicates formed by the be + Ved model in text 4.6
and translate them into Russian, paying attention to the different ways of translating
this construction

4.7.11 Put as many special questions as possible to the fifth paragraph of the
text

4.7.12 Classify:

a) engineering materials;

b) metal-cutting machines;

c) types of mechanical processing.

4.7.14 Answer questions to text 4.6

1 When did the study of metal cutting start? 2 What is the purpose of metal cut-
ting? 3 What machines are called ‘machine tools’? 4 List the general categories of
machine tools. 5 What is the function of the spindle? 6 Where are cutting tools held?
7 By what means are cutting operations controlled? 8 List products produced on
screw machines. 9 What are the general advantages of machining over other fabrica-

tion methods?

4.7.15 a) prepare a report on the following topics:

1 The main types of metal-cutting machines and their purpose.

2 Production of products on a screw cutting machine;

When preparing, use the information of the text 4.6 and the following plan:

— Types of workpieces processed on the machine.

— The main components, parts of the machine, and their purpose.

— Types of products obtained as a result of processing on the machine.

— Advantages of screw-cutting machine processing (compared to other produc-
tion methods).

b) get ready for the discussion in the following situations:

1 You are undergoing a production internship in a machining shop. You will
have to grind the workpiece, drill holes in it and sand it. Tell us on which machines

you will perform these operations.
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2 You are processing the workpiece on a screw cutting machine. Tell where
you will install the cutting tool, where you will place the workpiece, and control the
cutter’s feed and discharge.

3 You will make a report on the topic “Mechanical processing of metal prod-
ucts.” Tell us how you will formulate the main advantages of mechanical processing

in the section “Conclusions.”

4.8.1 Read the following phrases. They will help you understand the content of
text 4.7

tool edge — pexymias kpomka unctpymenta, skin finish = surface finish, ma-
chining allowance — npuryck Ha 06paboTky, rigidity of setup — sxkecTkocTh HaNaaKH,
rate of metal removal — cxopocte peszanus, nodular iron — 4yryH ¢ mrapoBHIHBIM
rpadutom, flake-graphite iron — ayryn c¢ uemnryituateiM Tpadurom, rather than — a

He..., abrasive action — uctuparomiee Bo3aeicTBHE

4.8.2 Read text 4.7 and determine:

a) in what aspect this text addresses the ability to be cut (first paragraph)?

b) how many factors affecting the cutting edge of the tool’s service life are
mentioned in the text?

c) which paragraph deals with the relationship between the structure and
strength of the material being processed and the ability to be machined?

d) what property of the material related to the machined ability is considered

in the last paragraph?

Text 4.7 Factors affecting machinability
Machinability is generally assumed to be a function of tool edge life. The main
factors which influence the behavior, and thus the life of the edge of a cutting tool,
are:
— the mechanical characteristics of the material being machined, such as its

strength, hardness, and metallurgical structure;
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— the state of the casting, involving the skin finish, critical dimensions,

machining allowances, slag inclusions, the presence of scabs, rust, dirt, etc.;

— the nature of the machining techniques being used;

— the characteristics of the machine tool being used, such as machine efficien-

cy, available power, and the rigidity of the setup.

Other factors aside, it is primarily the structure of the metal that determines its
resistance to the tool’s cutting action, i. e. the potential rate of metal removal and the
resulting abrasion on the instrument, i. e., the life of the cutting edge.

Structure, strength, and machinability are interrelated to some extent — in gen-
eral, increased strength implies reduced machinability. This fundamental relationship
must be understood. Otherwise, difficulties may be experienced in the machine shop
if the designer has specified material with a higher strength than is necessary. Never-
theless, care should be taken in rating machinability based on strength. For example,
nodular irons usually are considerably more potent than flake-graphite types. Still,
they are likely to be more accessible to machines. Therefore, it is recommended that
structure, rather than strength, be adopted as the basis for machining practice.

The hardness provides a more reliable guide to machinability than strength, for
hardness depends mainly on the casting’s matrix structure. Again, however, the rela-
tion is general only. It is possible to have a metal that exhibits a low hardness value
but has a very abrasive action on the cutting tool. For example, the presence of hard

phosphide particles embedded in a soft, ferritic matrix reduces tool life considerably.

4.8.3 Find the answers to the following questions in text 4.7

1 What are the main factors influencing the tool edge life? 2 Does the materi-
al’s structure influence machinability? In what way? 3 What does increased strength
result in? 4 Why is hardness more reliable in determining a material’s machinability
than strength?

4.8.4 Using the information in text 4.7, fill in Table 14. (The (-) sign indicates

the columns that do not require filling in)
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a) Supplement table 15 by establishing the relationship between the properties

of the material and its ability to be machined

b) Using the information in text 4.7 and tables 14 and 15, tell us about the rela-

tionship between the material ’s properties and its ability to be machined. Use the fol-

lowing verbs to indicate this relationship: to depend on, to affect (to influence), to

imply (to mean)

Table 14 — Factors affecting machinability

@akTOpbI, BIUAOLINE HA CIIOCOOHOCTH
NOABEPraTrbCcsi MeXaHNYeCKOu 00padoTKe

COCTaBJIﬂlOI]_lI/Ie, H3 KOTOPLIX 3TH
q)aKTOpl)I CRIAABIBAIOTCH

the characteristics of
the material

the state of the
casting

the characteristics
of the machine-tool

the nature of the ma-
chining techniques

Table 15 — Material properties and effects on machinability

CroiicTBo 00padarsiBaeMoro | Ero BiausiHue Ha ¢cniocoOHOCTH (3aBUCUMOCTD
MarepuaJja OT CIIOCOOHOCTH) MOABEPIraThCsl MeXaHUY e-
CKoOi1 00padoTke
increased MOHM)KEHHASI CII0C00-
strength HOCTh K MEXaHHUYECKOM
00paboTke
cTpyktypa [the resistance to
MeTasia the cutting
action
of the tool
hardness the matrix structure of
the casting
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4.8.5 Focusing on the main blocks of Figure 3, make a plan of the message on

the topic ‘Materials Technology’

4.7.6 Make a short message in English for each item of the plan, focusing on

the ‘sub-blocks’ of Figure 3

Processes
A A \4
casting forging joining metal cut-
powder techniques ting
metallurgy /
machine-tools
‘, | | l |
milling turning drilling boring grinding
machines machines machines machines machines
> Products ‘
A 4 I
v v v v Y
bushings bearings nuts bolts shafts

Figure 3 — Materials technology
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5 Unit 5 Engineering materials

5.1.1 Translate the title of text 5.1. What information do you expect to find in
the text?

5.1.2 Read text 5.1 and say:

a) in which paragraph it is said about the division of all metals into two types;

b) which non-metals are mentioned in the text

Text 5.1 Engineering materials

Engineers have to know the best and most economical materials to use. Engi-
neers must also understand the properties of these materials and how they can be
worked. There are two kinds of materials used in engineering — metals, and non-
metals. We can divide metals into ferrous and non-ferrous. The former contains iron,
and the latter do not have iron. Cast iron and steel, both alloys, or iron and carbon
mixtures, are the two most critical ferrous metals. Steel contains a smaller proportion
of carbon than cast iron. Certain elements can improve the properties of steel and are
therefore added to it. For example, chromium may be included to resist corrosion and
tungsten to increase hardness. Aluminum, copper, and alloys (bronze and brass) are
common non-ferrous metals.

Plastics and ceramics are non-metals; however, plastics may be machined like
metals. Plastics are classified into two types — thermoplastics and thermosets. Ther-
moplastics can be shaped and reshaped by heat and pressure. Still, thermosets cannot
be reshaped because they undergo chemical changes as they harden. Ceramics are of-
ten employed by engineers when materials that can withstand high temperatures are

needed.
5.1.3 Reread text 5.1 and write out the active words and phrases from it:

a) nouns denoting various materials;

b) phrases used in the classification of objects;
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c) verbs and verb combinations that characterize materials.

5.1.4 Replace the selected words and phrases with words and phrases from text
5.1

Model: There are two kinds of engineering materials.

There are two kinds of materials used in engineering.

1 Nickel steel is a mixture of iron, carbon, and nickel. 2 Chromium can be
added to steel to provide a good cutting edge. 3 There are many kinds of steel used in
industry. 4 Ceramics are used by engineers where heat-resistant materials are needed.

5 Chromium steels resist corrosion.

5.1.5 a) Find in text 5.1 the sentences constructed according to the model can,
may, must/have (has) to + V, and translate them.

b) Determine which of the statements correspond to the content of the text

1 Engineers must know the properties of engineering materials. 2 All materials
can be classified as metals and non-metals. 3 Non-ferrous metals can contain iron. 4
Steels have to contain more carbon than cast iron. 5 Ceramics can resist high temper-
atures. 6 Thermosets may be machined. 7 Thermoplastics can be shaped and re-

shaped.

5.1.6 Connect pairs of sentences using: however — oouaxo, therefore — cre-
dosamenvHo, because — mak Kak:

Model 1

(a) The copper does not rust.

(b) The copper corrodes.

(a + b) The copper does not rust; however, it corrodes.

Model 2

(a) Cast iron is a brittle metal.

(b) Cast iron is not used to withstand impact loads.

(a + b) Cast iron is a brittle metal, therefore it is not used to withstand impact

loads.
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Model 3

(a) Titanium is used for aircraft frames.

(b) Titanium is light and robust.

(a + b) Titanium is used for aircraft frames because it is light and strong.

1 Chromium resists corrosion. Chromium is added to steel to make them rust-
proof. 2 Manganese steel is very hard. Manganese steel is used for armor plates. 3
Bronze has a low coefficient of friction. Bronze is used to make bearings. 4 Nylon is
used to make fibers and gears. Nylon is strict and has a low coefficient of friction. 5
Tin is used to coat other metals to protect them. Tin resists corrosion. 6 Tin is expen-
sive. The coats of containers applied to other metals are skinny. 7 Stainless steels re-
quire little maintenance and have high strength. Stainless steels are costly and diffi-
cult to machine at high speeds. 8 Nickel, cobalt, and chromium improve the proper-

ties of metals. Nickel, cobalt, and chromium are added to steels.

5.1.7 Connect the following sentences into one complex sentence using these
connectors. You can omit words and make changes necessary to preserve the English
sentence model

Model:

because/and/however

Plastics are used widely in engineering. They are cheap. They have a resistance
to atmospheric corrosion. Plastics are not particularly strong.

Plastics are used widely in engineering because they are cheap and resistant to
atmospheric corrosion; however, they are not particularly strong.

1 and: There are two types of plastics. Thermoplastics are plastics. Thermo-
sets are plastics.

2 and/whereas/and: Thermoplastics will soften when heated. Thermoplastics
will harden when cooled. Thermosets set on heating. Thermosets will not remelt.

3 from/to: Plastics are used to make a great variety of products. Plastics are
used to make textiles. Plastics are used to make engineering components.

4 such as: Plastics are available in many forms. Plastics are available in the
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form of sheets, tubes, rods, moulding powders and resins.

5 to: Various methods are used. These methods convert raw plastic into fin-
ished products. Compression moulding is a common method. Compression moulding
Is used for shaping thermosets.

6 with/which: The equipment consists of a press. The press has two heated
platens. The two heated platens carry an upper and a lower mould.

7 then: Powder is placed in the lower mould. This is moulding powder. The
upper mould is pressed down on the lower mould.

8 to/which: The pressure and the heat change the powder. The powder be-
comes liquid plastic. The liquid plastic fills the space between the moulds.

9 when/and: The chemical changes have taken place. The mould is opened.
The moulding is extracted.

10 by: Plastic bowls are made. The compression moulding method is used.

5.1.8 Find complex sentences in the last paragraph of text 5.1 and explain their
construction’s logic, focusing on the connectors. Translate the last sentence of the
paragraph into Russian

5.1.9 Remember the meaning of the following semi-suffixes:

-tight — xapakTepusyeT kauecTBO coeauHeHus -proof, -resistant — xapakrepu-
3YIOT CBOMCTBA MarepuanoB. Hanpumep:

an air-tight connection — a connection which air cannot pass through a heat-
resistant material — a material which is not damaged by heat a moisture-proof coating
— a coating which moisture cannot pass through an acid-proof cement — a cement
which is not damaged by acid

Translate the following combinations

a gas-tight seal, an oil-proof cement, a water-resistant grease, a light-proof
coating, a water-tight connection, a sound-proof engine cladding, a rust-proof sur-

face, a shock-proof mounting, corrosion-resistant steel, a weather-proof surface
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5.1.10 Find in the first paragraph of text 5.1 adjectives denoting a superlative

degree of quality and give the original forms of these adjectives

5.1.11 Find the substitute words in the same paragraph and specify which

words from text 5.1 they replace

5.1.12 Find the sentences in text 5.1 that refer to the classification of materials

and translate them into Russian. Use table 16

Table 16 — Classification of materials

There are two types of materials
three Kinds
several sorts
many
Materials are of
fall into
We can classify materials into several |classes according
divide categories to...
split groups
types
Engineering materials consist of metals and non-metals
include

5.1.13 a) using the information in text 5.1, complete Figure 4

b) make at least eight sentences using Figure 4

For example:

1 Steel is a ferrous metal. 2 Iron and steel are ferrous metals.
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Engineering materials

metals

ferrous metals

copper steel thermo-
plasics

Figure 4 — Classification of Engineering Materials

5.1.14 a) draw diagrams that reflect the relationship between the following ob-
jects

1 alloys, copper, brass, pure metals, aluminum, metals;

2 milling machines, copy-miller, shaping machines, drilling machines, vertical
shaper, radial arm drill, machine tools;

3 petrol engines, external-combustion engines, diesel engines, heat engines,
steam turbines, internal-combustion engines

b) make at least ten sentences using your diagrams

For example:

1 Metals can be classified as pure metals and alloys.

2 Copper and aluminum are pure metals, and brass is an alloy.
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5.1.15 Answer the questions

1 What kinds of materials are used in engineering? 2 How are metals classi-
fied? 3 What’s the difference between ferrous and non-ferrous metals? 4 For what
purpose are some elements (such as chromium and tungsten) added to steel? 5 What
kinds of non-metals do you know? 6 What can you say about the classification and

properties of plastics? 7 In what cases are ceramics used?

5.1.16 Prepare a report on the topic “Engineering Materials”

5.1.17 Situations for discussion:

a) you are a metallurgical engineer. Your task is to get high-quality alloy steel.
Tell us how you can achieve this;

b) your laboratory conducts experiments at high temperatures. Tell us what
qualities laboratory equipment should have and what materials can be used for its

manufacture

5.2.1 Review text 5.2 and determine:

a) which paragraphs describe the technology for producing various types of
plastic;

b) what paragraph describes the properties of plastic;

c) the main steps of the activity of the inventor, after whom Bakelite is named

Text 5.2 The plastic age

It’s in our homes. It’s the most common material in the workplace. Sometimes
it’s even in our bodies. We may be moving into the Information Age, but it’s hard to
believe that we are not living in the Plastic Age.

The very name “plastic” means versatility. You can bend it, mold it, model it,
twist it and ply it in several different ways. The finished product can be a soft and
airy foam or a complex and robust compound rivaling the sturdiest metal alloys. In its
many forms, plastic has forever changed the way we live.

The first in the long line of human-made plastics was called Bakelite, after its
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inventor, Leo Baekeland.

Many years of work in his chemistry lab in Yonkers, New York, led him in
1907 to the invention of the first synthetic polymer (plastic), made by linking small
molecules together to make large ones.

Baekeland made his new material by mixing the carbolic acid (phenol) with the
strong-smelling formaldehyde to make a third material that was nothing like the orig-
inal two. It turned out to be a substance that would change the world.

Some of the early uses for plastic were to make things like radio cabinets, but-
tons, billiard balls, pipestems, toilet seats, airplane parts, and the object of Baeke-
land’s research, shellac.

Baekeland’s trick was to take the resin produced by the two chemicals and heat
it under pressure to create a soft solid that could be molded and hardened or pow-
dered and set under pressure. With this innovation, the plastic revolution was under-
way.

carbolic acid — kapOosoBast kuciaora

formaldehyde — hopmansaerun

shellac — memnak

5.2.2 Prepare a message on the topic “The substance that changed the world”
according to the plan:

a) properties of plastics;

0) the first artificial plastics;

6) the early uses for plastic.

5.2.3 Make a scheme in English for obtaining a) Bakelite, b) shellac

5.3.1 Translate the title of text 5.3

5.3.2 Briefly review text 5.3 and say:

a) in which paragraph the requirements for modern structural materials are
summarized. Do the data in Table 17 correspond to the facts from text 5.3?

b) in which two paragraphs we are talking about the properties of steel
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Text 5.3 New steels meet changing needs

As a structural material, steel has two drawbacks: its weight and its susceptibil-
ity to rust. However, due to its advantages, steel has long been used in large quanti-
ties in structural applications, from bridges and buildings to ships, automobiles, and
household appliances.

Steel is superior to other structural materials in strength, toughness, workabil-
ity, and other critical properties for such applications. It is mass-produced with uni-
form, reliable quality and at low cost.

Since steel is the most popular structural material available, steelmakers make
every effort to meet the changing needs of these markets. New, more sophisticated
steelmaking processes and treatment have led to higher grade steel products and
greater variety.

Yet, it can no longer be said that a steel product is satisfactory if it is simply an
excellent structural material. Today’s market needs can be classified broadly as:

1) the need for lighter weight;

2) the need for new properties;

3) the need for maximum performance;

4) the need for cost reduction.

The need for lighter weight requires materials with higher specific strength
(strength/specific gravity). Materials offering new properties not found in conven-
tional materials will include new breeds of steel, hybrid materials, and truly novel
materials such as amorphous metal.

The need for maximum performance calls for materials approaching the limits
of durability, toughness, and the like. Finally, the need to reduce costs leads to mate-
rials diversification in which steel materials precisely suited to a specific application
are developed.

New families of steel products are steadily emerging to meet these needs.

Let us look at how steel needs have changed in the automotive industry and

how steelmakers have met these needs.
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Table 17 — What is needed in new steels by automotive industry?

Changes in the auto indus-
try’s environment

New requirements for steel
by the auto industry

Steels that meet the auto
industry’s requirements

Fuel efficiency
Durability

Exhaust gas restriction
Noise restriction
Safety requirements

Weight reduction, lighter
gauge of steel

Corrosion resistance
Heat resistance

Noise reduction

Rigid structure

High strength sheets with
good formability (dual-
phase steel)

Coated sheets (one-

side galvanized sheets)
Heat-resistant stainless
sheets, aluminized sheets
Vibration-damping
sheets

High-strength low-alloy
steel

5.3.3 Write out the English words and phrases from the first paragraph that

express the concepts associated with modern steels’ drawbacks and their advantages.

Using the Polytechnic dictionary, fill in the resulting scheme in Figure 5 with Rus-

sian phrases

Steel has

S

drawbacks

P

advantages

“Y N N

1)... 2)...3)... 4)...

Figure 5 — Drawbacks and advantages of steel

5)...

5.3.4 a) Write out from the third paragraph of text 5.3 the phrases that express

the requirements for structural steels at the present stage

b) Find in the fourth paragraph and write down the parameters (phrases) that
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meet these requirements. The diagrams should be written in English and Russian

1) need for lighter weight —— highest specific strength

2) ... - new ...
3) ... — limits of ...
4) ... — ... diversification

5.3.5 Below is a table of metals properties not mentioned in text 5.3. Select the
properties of metals from the first paragraph of the text and based on the data from

Table 18, make a description of these properties

Property
Every engineering material possesses specific properties, or characteristics, or
qualities which we can find by experiment; these properties may make the material
suitable or unsuitable for any particular purpose.

Here are some of the properties which metals may have:

Table 18 — Properties of metals

Property Definition

The metal |fluid. |It has [fluidity. It flows easily when it melts.
IS plastic. plasticity.  |It pulls out of shape without breaking.
elastic. elasticity. It always returns to its original shape.

ductility. It can be stretched without breaking.
malleability. |1t can be hammered out of shape without

breaking.

5.3.6 Translate the following words and phrases into Russian, name the mean-
ings of the international words in italics. The words in bold are ‘false translator
friends.” Check their meanings in the dictionary and specify the meaning in this

phrase
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structural material, application, critical properties, uniform properties, pop-
ular material, steel product, to classify, specific strength, hybrid material, specific

application, automotive industry

5.3.7 a) Read the first paragraph of text 5.3 and name the function of the pro-
noun ‘it’ in each sentence. Determine which word replaces it in each case.
b) Read the third paragraph of text 5.3. What functions does it perform, and

how is it translated in the first sentence of the paragraph?

l l l l

JInunoe mecTonMme- | Yka3zareinbHOE Mec- |be3nmnuHoe MecTo- |yCHIIUTENN: B

HHUE OH, OHA, OHO  |TOUMEHHUE 210 MMEHHE (BBOJHOE) |IIPEIIIOKEHUS

HE MEePEBOIUTCS BBOJISITCSl YCUITH-
TEJIBbHBIC CJIOBA TH-

I1a UMEHHO

Figure 6 — Functions of ‘it” in a sentence

5.3.8 a) Study Figure 6 and translate the fragments of sentences into Russian
1 ...materials having higher specific strength... 2 Materials offering new proper-
ties... 3 ...materials approaching the limits of...

b) Translate the third paragraph of text 5.3 into Russian

Ipuuacrue (Participle)
D10 HenuuHas Gopma Taaroja, BeIpaXkaromias Mmpoiecc ASHCTBUS U COBMEIIA-
fomiast B ce0e CBOMCTBA IJIaroJia, nmpuiarateiabHoro u Hapeuns. OCHOBHBIC 3HAUCHUS

1 GopMbl OTpaxkeHbl B TabuLEe 19.
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Table 19 — Participle

3HaueHune

®opma

IIpuuyacrue

AKTHUBHBIA 32J10T

IlaccuBHBIHN 3aJ10T

Participle 1 Indefi-
nite) Beipaxkaet aci-
CTBHE, OJTHOBPEMEH-
HOE C JeHICTBUEM
CKa3yeMoro IMpeio-
AKEHUS

Ving using

YnorpebieHue: a) B MO3UIUN
npuiarareasHoro (Adj); me-
PEBOJI: UCNONBLIYIOWULL, UC-
nob308asuiutl (ONpPeeICHUE)
0) B mo3uruu Hapeuwns (Adv);
MEePEBOJI: UCHOIb3YsL (00CTOS-
TEJIbCTBO)

being Ved being used
VYnotpebienue: a) B

03Uy npunaratesbaoro (Adj);
MIEPEBOJI: UCNOIbIYEMBILL, UCNOJIb-
3yrowutics,

KOmopblii ucnoiv3yemcs (onpeze-
JICHHE)

0) B mo3uiuu Hapeuus (Adv); me-
PEBOI: OYOYUU UCNONB30BAH, KO-
2oa (e2o) ucnonvzosanu (006CTOs-
TEJIbCTBO)

Participle | (Perfect)
BBIPAXaeT JEHUCTBUE,
MIPEAIECTBYIOIIEE
JNEUCTBUIO CKa3yeMO-
r'o NPEIIOKEHUS

having + Ved having used
YnorpebiieHue: B MO3UIUU
Hapeuus (Adv); mepeBo:
UCNOIb306A8, KO20A

(o) ucnonvzosan (06CTO-
SATEIBCTBO)

having been + Ved having been
used

YnotpebieHue: B O3ULKMU Hape-
yust Adv; mepeBo: koeda (eco)
ucnonv3zosanu (00CTOATEIHCTBO)

Participle Il

Ved used

YnorpebseHue: a) B O3UINU
npuiararensHoro (Adj); mepeso:
UCNOIL3YEeMbLI, UCNOIb308AHHBLIL
(ompeneneHue)

0) B mo3uiuu Hapeuus (Adv);
MIEPEBOJI: K020da (e20) UCnoIb308a-
Jiu (0OCTOSITETHLCTBO)

5.4.1 Find the participial phrases in text 5.3 and replace them with subordinate

clauses without violating the meaning of the sentence

5.4.2 Group the proposals according to the position of the proposal occupied

by Participle |

1 We were demonstrated an operating engine. 2 Designing new systems we can
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use electronic computers. 3 Having finished the experiment the engineers started a
series of new tests. 4 A barometer is an instrument measuring atmospheric pressure. 5
Metals being used in industry in the form of alloys have better properties than pure
metals. 6 Having done many experiments, scientists proved that electricity had an
atomic character. 7 Being the cheapest of the metals, cast iron is widely used every-
where. 8 A neutron is a particle having the same mass as a proton but carrying no

electrical charge.

5.4.3 Translate the sentences into Russian, paying attention to the past partici-
ples

1 An automobile begins its life in the fully mechanized assembly department. 2
The area of the car works built on the Kama river is almost 1000 hectares. 3 The cars
are going through special tests called “the Belgian road” and the washboard road. 4
The results obtained were carefully studied. 5 When frozen, water is a colorless solid
known as ice. 6 The steering system used has been tested by the research engineers of

the safety device laboratory. 7 When assembled, the car undergoes various tests.

5.4.4 Connect the following sentences, preserving the logic of the text and us-
ing the appropriate connector: yet-however (opposition), since (reason), if (condi-
tion)

1 Steel has some drawbacks. Steel has long been used as a structural material
(since, yet) 2 Steel is superior to other structural materials. Steel has long been used
as structural material (since, yet) 3 Steel is the most popular structural material.
Steelmakers create new processes for steelmaking (since, yet) 4 Steel product is not
satisfactory. Steel product is simply an excellent structural material (if, since, yet) 5
The need for maximum performance will be met. The materials approach the limits
of toughness. (if, yet) 6 The need to reduce costs has not yet been met. The materials

precisely suited to a specific application are not developed (if, since)
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5.4.6 Answer the following questions

1 What are the two drawbacks of modern steel materials? 2 What are the ad-
vantages of steel over other metals? 3 In what fields of engineering has steel been
long used? 4 What are the modern needs for steel development? 5 How could these

needs be met? 6 How have modern steel needs changed in the automotive industry?

5.4.7 Prepare reports on the following topics
a) advantages and disadvantages of modern structural steels;
b) requirements for modern structural steels;
¢) trends in the modern development of steels;
d) trends in the development of steel in the automotive industry.
5.5.1 Read text 5.4 and tell us what it is about
5.5.2 Decipher the data describing the various materials. At the same time, pay
attention to the dimension: 1) weight; 2) melting point; 3) metal content in the
ground, in seawater
5.5.3 The section ‘Aluminum’ reports on the properties of pure aluminum and
its alloys and the improvement of these properties during processing:
a) name these properties;
b) tell us what elements aluminum is fused with;

¢) what processes improve the properties of aluminum and its alloys.

Text 5.4 Non-ferrous metals

Although ferrous alloys are specified for more engineering applications than all
non-ferrous metals combined, the large family of non-ferrous metals offers a wider
variety of characteristics and mechanical properties. For example, the lightest metal is
lithium, 0.53 g/cm the heaviest, osmium, weighs 22.5 g/cm?® — nearly twice the lead
weight. Mercury melts around — 38°F, and tungsten, the metal with the highest melt-
ing point, liquefies at 6,17°F.

Availability, abundance, and the cost of converting the metal into valuable

forms — all play essential parts in selecting a non-ferrous metal. One ton of earth con-
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tains about 81,000 g of the most abundant metal of land, aluminum. On the other
hand, one ton of seawater contains more magnesium than any other metal (about
1,272 g). All sources combined, magnesium is the most abundant metal on earth. But
because magnesium is difficult to convert to a valuable metal, it may cost several
times that of the least expensive and most easily produced metal, iron billet.

Although nearly 80% of all elements are called ‘metals,” only about two dozen
of these are used as structural engineering materials. However, of the balance, many
are used as coatings, in electronic devices, as nuclear materials, and as minor constit-
uents in other systems.

Aluminum

Aluminum is lightweight, strong, and readily formable. Aluminum and its al-
loys, numbering in the hundreds, are available in all standard commercial forms. Be-
cause of their high thermal conductivity, many aluminum alloys are used as electrical
conductors.

Commercially pure aluminum has a tensile strength of about 13,000 psi. Cold
working the metal approximately doubles its power. For greater strength, aluminum
is alloyed with other elements such as manganese, silicon, copper, magnesium, or
zinc. Some alloys are further strengthened and hardened by heat treatments. Most
aluminum alloys lose strength at elevated temperatures, although some retain signifi-

cant power to 500°F.

5.5.4 Answer the following questions

1 Which of the non-ferrous metals is the most abundant metal of earth? 2
Which is the most abundant metal of land? 3 What factors define the selection of ma-
terials? 4 Why is magnesium so expensive? 5 Name the properties of pure aluminum.

6 How are the properties of pure aluminum improved?

5.6.1 Read text 5.5 and tell us in which paragraph
a) the requirements for plastics are described;

b) characteristics and application of plastics;
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c) definition of the concept of ‘plastic” and methods of its production;
d) different views on the possibilities of using plastics and confirmation
(refutation) of these views (two paragraphs).
5.6.2 Using the answers to task 5.6.1, build a diagram that reflects the logical

structure of text 5.5

Text 5.5 Plastics

Plastics are a large and varied group of materials consisting of combinations of
carbon and oxygen, hydrogen, nitrogen, and other organic and inorganic elements.
While solid in its finished state, plastic is at some stage in its manufacture, liquid, and
capable of being formed into various shapes.

Forming is most usually done through the application, either singly or together,
of heat and pressure.

There are over 40 different plastics families in commercial use today, and each
may have dozens of subtypes and variations.

A successful design in plastics is always a compromise among highest perfor-
mance, attractive appearance, efficient production, and lowest cost.

Achieving the best compromise requires satisfying the part’s mechanical re-
quirements, utilizing the most economical resin or compound that will perform satis-
factorily, and choosing a manufacturing process compatible with the part design and
material choice.

Most people have now outgrown the impression that plastics are low-cost sub-
stitute materials. Those who still view plastics as cheap and unreliable have not kept
up with polymer technology developments for the past ten years.

Many plastics did indeed evolve as replacements for natural products such as
rubber, ivory, silk, or wool, which became unavailable or in short supply.

But the new materials did not necessarily replace the older ones permanently
nor made them obsolete. In many cases, they met an increased demand that could not
be completed by the natural product alone.

Today’s engineering resins and compounds serve in the most demanding envi-
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ronments. Their toughness, lightness, strength, and corrosion resistance have won
many significant applications for these materials in transportation, industrial, and
consumer products.

The engineering plastics are now challenging the domains traditionally held by

metals: truly load-bearing, structural parts.

5.6.3 Translate the following words and phrases; divide them into thematic
groups and place them in the appropriate cell of the table

a) nouns:

carbon, forming, manufacture, performance, production, appearance, resin,
compound, oxygen, hydrogen, inorganic element, polymer technology, rubber, silk,
wool, toughness, nitrogen, transportation, consumer goods, lightness, corrosion re-
sistance, strength, heat, pressure, commercial use

b) verbs:

to achieve, to require, to satisfy, to outgrow, to keep up, to become, to replace,
to meet demands, to increase demands, to win

c) adjectives:

solid, liquid, satisfactory, high, attractive, efficient, economical, cheap, unreli-

able, available, significant

Possible titles of the corresponding columns of the table:

1 types of materials, elements;

2 characteristics of materials (plastics);

3 areas of application of plastics;

4 conditions for the manufacture of the plastics;

5 progress in the new materials development (for verbs);

6 physical condition of materials (for adjectives);

7 advantages of plastics.

Check the correctness of the selected meanings of words and phrases in the

context
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5.6.4 Write down from text 5.5 the phrases that express the concepts that define
the requirements for plastic products design. Find and write down from the same
paragraph phrases that define how to meet these requirements. The diagrams should

be written in English and Russian

For example:
1 highest performance » mechanical requirements of the part

BBICIIME XapaKTEPUCTUKH P> MEXaHWYECKHE CBOMCTBA JETaIH

2 >
3 >
4 >

Translate the following words and phrases into Russian. Name the meanings of
the italicized international words. The meaning of the words in bold should be clari-
fied by the context

group, combination, organic element, finished state, forming, commercial
use, compromise, efficient production, mechanical requirement, substitute material,

natural product, transportation, structural part

Iepynauii (Gerund)
D10 HenryHast (hopma riiarosia, BeIpaskarolas mporece AeHCTBHS U COBMEIa-
foI1ast B ce0e CBOWCTRA I1arojia U CyIIeCTBUTEILHOTO, YTO OTpaXxkeHo B Taduie 20.

Ynotpebaenue, yHKIIMU U CIOCOOBI TepeBOia TEPYHIUS OTPaKEeHbI B Tabumie 21.

5.7.1 a) Group the sentences according to the use of the gerund; b) Translate
the sentences into Russian

1 Casting is a process of forming metal objects.

2 The open-hearth process is one of the essential methods of making steel.

3 Numerous methods have been developed for producing metal castings.

4 The test needed to increase the temperature of the molten metal.
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5 There are some ways of obtaining high-quality alloys.

6 After pouring, the molten metal is allowed to solidify in a mold.

7 Aluminum has a melting point of 658,7°C.

Table 20 — Gerund

3HauyeHue ®opma

I'epynann AKTHUBHBIN 3aJI0T [TaccuBHBIN 3a10T
Gerund Indefinite Beipaxaer neii- Ving being + Ved
CTBHE, OJTHOBPEMEHHOEC C ICHCTBU- using being used
€M CKa3yeMOoro
Gerund Perfect BeipaxkaeT neii- having + Ved having been +Ved
CTBHE, NIPEAMICCTBYIOIIECE JACH- having used having been used
CTBHIO CKa3yeMOro

Table 21 — The use, functions of gerund, and methods of its translation

Ynorpebdiaenue

DOyHKUUHA

1 B mo3unuu cymiectButesbHoro (N):
a) mepeJ1 TaarojoMm;
0) moce riarona 0e3 nmpesora;
B) IOCJIE TJIaroJia ¢ MpejioroM;
T') B MO3UIMH MOCTE Taroja-
CBSI3KU;

2 B mo3unuu npujarareiabHoro (Adj)

3 B mo3unuu Hapeuus (Adv)

a) Reading is my hobby, (moanexariee)
b) I like reading, (mpsiMoe omoTHEHUE)
c) | am fond of reading, (mpemnoxHoe
JIOTIOJIHEHHE)

d) My hobby is reading, (imenHas yacThb
CKa3yeMoro)

There are different ways of reading,
(onpenenenune) After reading the book he
went to bed. (o6cTosTeNnBECTBO)

Cnoco0b1 nepesoaa

IIpumepbl

1 cymecTBuTENBHOE

2 uHOUHUTHUB

3 neenpuyacTue

4 mpuaaTOYHOE MPEIOKEHHE

Reading is useful. Ymenue — nonesxo.

He finished reading this book. On 3akoH-
HUII Yumambov 5my KHUZ) .

After reading this book he gave it to me.
llpouumas smy kHucy, OH Iaj €€ MHE.

| thanked him for giving me this book. 5
nmooJyIarojapui €ro 3a To, Ymo OH 0l MHe
oMy KHU2y.
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5.7.2 Translate groups of words and sentences. Note the use of prepositions be-
fore the gerund: in — npu; on, upon — no, nocae, npu; by — nymem, nocpedcmseom, npu
nomowu; Without — 6e3

in building, in melting; on heating, on completing, on melting; by introducing;
without employing, without machining

1 In building new metallurgical works, engineers have to solve many different
problems.

2 In melting steel, foundrymen use electric furnaces, crucible furnaces, and
converters.

3 Liquids and gases expand on heating.

4 On completing the construction, the dome was tested in operation.

5 Casting is a process of forming metal objects by melting metal and pouring it
into molds.

6 By introducing new foundry methods, the engineers improve the quality of

castings and manufacture speed.

CJ10:)KHBIH TepYHANATBHBIA 000POT
Cpasnume:
1 I insist on his doing the work.
S HacTamBaro Ha TOM, 4TOOBI OH CII€JIaN ATy padoTy.
2 | insist on Mr. Black’s doing the work.
S macranBaro Ha TOM, 4TOOBI MHCTEDP b3k crenan 3Ty padoTy.
3 linsist on his firm doing the work.

S nactauBaro Ha TOM, 4TOOBI ero hupMa caenana 3Ty padoTy.

[Ipennoxenuss ¢ repyHAUATBLHBIMA O00OpPOTAMH TMOPOXKAAKOTCA U3 TPOCTHIX
PEAJIOKEHUM, OTHO U3 KOTOPHIX CTAHOBUTCS KaK Obl MATPUYHBIM MPEJIOKECHHUEM, a
BTOPOE CBOPAYMBACTCS B TEPYHAUATBHBIA 00OPOT M BCTABISIETCS B MATPUUHOE TIPE/I-

JJOKCHHUC.
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S1 - You are working at the plant.

S2 — It helps you to know technical subjects better.

You are working at the plant. » Your working at the plant

It helps you to know technical subjects better.

Your working at the plant helps you to know technical subjects better.
TO, Ymo 6bl pa6omaeme HA 3aeode, IIOMOracT BaMm JIydlI€ 3HATb TCXHUYCCKUC

TUCIUAILINHEI.

5.7.3 Find the gerundial constructions and translate the sentences into Russian
1 We know of Newton’s having developed principles of mechanics. 2 Mankind
IS interested in atomic energy being used only for peaceful purposes. 3 We know of
the Russian metallurgical industry having made significant progress. 4 We speak
about cupolas being used for melting cast iron. 5 Great attention is paid to the metal
being heated to the proper temperature. 6 That sand molds are the oldest method for

producing metal castings is a well-known fact.

5.7.4 Translate the sentences into Russian. Name the gerund forms and func-
tions in the sentence

1 Melting may be done in cupolas, air furnaces, electric furnaces, etc.

2 Some metals require treatment before being placed in the melting furnace.

3 Carrying molten metal is usually performed in crane ladles.

4 The most favorable characteristic of sand casting is its good retaining
strength at moderately elevated temperatures.

5 Melting is very important in the production of high-quality castings.

6 We know of electric furnaces being used for the production of high-grade
castings.

7 A foundry cannot operate without employing proper foundry materials.
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5.7.5 Convert simple sentences into a participial sentence by following the

Plastics are a large group of materials.
This group consists of a combination of different elements.

Plastics are a large group of materials consisting of a combination of different

model

elements.

1 Plastics are a group of new materials. These materials replace natural prod-
ucts.

2 Plastics achieve high toughness, lightness, and strength. These properties win
many significant applications for these materials.

3 A successful plastics design is a compromise among highest performance, at-
tractive appearance, efficient production, and lowest cost. This compromise needs to
satisfy the part’s mechanical requirement, utilizing the most economical resin and
meeting other requirements.

5.7.6 Study Table 22 and translate the sentences into Russian. State if the ~ing’
forms are a participle or a gerund

1 Heating the gas increases the speed of the molecules.

2 Having experimented, the research engineer recorded the data.

3 Translating from one language to another we can use electronic computers.

4 An automatic computer has accomplished translating from one language to
another.

5 The failure was due to the operator’s having been careless in using the in-
strument.

6 The dome is the most generally used melting process for cast iron, the fuel
economy being highest and ease of manipulation greatest.

7 The Bessemer converter is used in steel making.

8 Cupola melting is continuous.

9 All non-ferrous alloys having a lower melting temperature than iron alloys
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are melted in crucible furnaces, open-flame furnaces, and electric furnaces.

Comnocrapiienue npuyactus | u repynaus

CpaBHUTENBHBIN aHaU3 npuyactus | U repyHaus npeacrtasieH B Tadbauue 22.

Table 22 — Comparison of participle I and gerund

YnorpebdieHue B Mo3MIUMA

Gerund

Participle I

1 cymecrBuTensHoro N

a) mepeq riarojiom (mojyie-
xKaree)

0) mocie Ti1aroja-cBsI3Ku
(MMeHHas 4acTh CKazyeMo-
ro)

B) MOCJE TJiarosa (Jomnoi-
HEHHE)

2 rnarona V (ckazyemoe)

3 npunaratensHoro Adj
(ompeneneHue)

4 napeunst Adv (oocros-

TEJILCTBO)

Melting is performed in
melting furnaces.

The best way to solve this
problem is experimenting.
The foundrymen completed
melting in time.

The principle of operating
this mechanism is simple.
After being subjected to all
tests the machine was

stopped.

The engineer is preparing a
series of experiments.

We were demonstrated an
operating furnace.

Having been subjected to
all tests the machine was

stopped.

Table 23 — Distribution of participle | and gerund by text 5.5

Participle |

Gerund

5.7.7 Find the -ing’ forms in text 5.5 and distribute them in table 23

5.7.8 Determine which of the statements correspond to the content of the text:

1 a) Plastics evolved as replacements for natural products, b) Plastics have
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evolved as replacements for natural products.

2 a) Those people who considered plastics unreliable did not keep up with the
developments in polymer technology in the past, b) Those people who consider plas-
tics unreliable have not kept up with the developments in polymer technology for the
past ten years.

3 a) Plastics properties won many applications for these materials in the past,

b) Plastics properties have won many applications for these materials.

5.7.9 Find the sentences in text 5.5 that use the constructions “either... or” and
“such as’’; translate them into Russian

5.7.10 Connect the following sentences using the connectors: that is why — eom
nouemy, however — oonako, thus — ciedosamenvro, maxkum oopazom.

1 Plastics are solid in the finished state. Plastics are liquid at some stage in
manufacture (that is why, however)

2 Plastics are light, strong, corrosion resistant. They have won many significant

applications in industry and transportation (thus, however)

5.7.11 Find in text 5.5 adjectives denoting comparative and superlative degree
and give the original forms of these adjectives
5.7.12 Find the replacement words in text 5.5 and specify which words from
the text they replace
5.7.13 Put all possible questions to all the sentences of the last paragraph of
text 5.5, using the question words: what, what kind of, where, which, how many, when
5.7.14 Retell text 5.5, having previously drawn up and using a plan for retell-
ing
5.8.1 Read text 5.6 and say:
a) which two fiber groups are mentioned in it;
b) in which paragraph we are talking about the types of synthetic fiber;
c) which two aspects related to fiberglass are discussed in the last para-

graph
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Text 5.6 Fibers

Fibers are probably the oldest engineering materials used by man. Since antig-
uity, jute, flax, and hemp have been used for ‘engineered’ products such as rope,
cordage, nets, water hose, and containers. Other plants and animal fibers have been
used for felts, paper, brushes, and heavy structural cloth.

The fiber industry is divided between natural fibers (from plant, animal, or
mineral sources) and synthetic fibers.

Many synthetic fibers have been developed specifically to replace natural fi-
bers because synthetics often behave more predictably and are usually more uniform
in size.

For engineering purposes, glass, metallic, and organically derived synthetic fi-
bers are most significant. Metal fibers are used in high-strength, high-temperature,
lightweight composite materials for aerospace applications. Fiber composites im-
prove the strength-to-weight ratio of base materials such as titanium and aluminum.
Metal-fiber composites are used in turbine compressor blades, heavy-duty bearings,
pressure vessels, and spacecraft re-entry shields. Boron, carbon, graphite, and refrac-
tory oxide fibers are common materials used in high-strength fiber composites.

Glass fibers are probably the most common of all synthetic engineering fibers.
These fibers are the finest of all fibers, typically one to four microns in diameter.
Glass fibers are used for heat, sound, electrical insulation; filters; reinforcements for
thermoplastics, and thermoset resins and rubber (such as in tires); fabrics, and fiber

optics.

5.8.2 Fill in Table 24

Table 24 — Type, properties and application of fiber

Buja BoJsiokHa CaoilicTBa IIpumenenue

metal fiber fine TOHKHH space

glass fiber CTEKJIOBOJIOKHO --- --- ---
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5.8.3 What types of fibers do you know? Tell us about the properties and appli-
cations of fiberglass. Use Table 24
5.8.4 Make a plan of the report on the topic “Engineering materials”

5.8.5 Make a short report in English, focusing on the plan from exercise 5.8.4
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