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BBEJIEHHUE

VYueOnass gucuumiuHa «MHOCTpaHHBIA S3BIK» SBISETCS YacThIO IMPOTPAMMBI
MOATOTOBKM CIIELMAIMCTOB CcpeAaHero 3BeHa B coorBerctBuu ¢ PI'OC 3+ mno
criermanbHOCcTH CITO 15.02.08 TexHOI0TUS MAIIMHOCTPOECHUSI.

B npennaraeMblX METOIMYECKHUX YKa3aHMSIX COAECPIKATCA TEKCTBI JUIsI UYTEHUS W3
pa3IMYHbIX MCTOYHUKOB C THUIOBBIMU 33JaHHUSMMU  COIJIaCHO TeMaThke pabodein
IPOrPAMMBI [10 HHOCTPAHHOMY S3BIKY.

[Ipu cocTaBieHHMM METOJUYECKUX YKa3aHHWH MpeciaeoBalach OCHOBHAas LEIb -
MOJBECTH CTYAEHTOB K YTEHUIO W MOHHMAHHWIO OPUTHMHAIBHOM JIUTEPATyphbl IO
creuuaibHOCTH. JlaHHBIE TEXHUYECKHME TEKCThl HAMMCaHbl JOCTYIHBIM SI3bIKOM C
BBICOKOM TOBTOPSIEMOCTBIO JIEKCMUecKoro Matepuaina. [lpenomaBarens cBOOOJEH B
BbIOOpE YHpaXHEHUM K TEKCTaM B 3aBUCHUMOCTH OT YPOBHS IOATOTOBJICHHOCTH
CTYJI€HYECKOM IPYIIIIBI.



TOPIC 1. FAMOUS SCIENTISTS
Text 1

1. IIpounTaiite cja0Ba MO TPAHCKPHITIIHHN:
chemistry | kemuistri|, chemical | kemik(9)l|, gymnasium |d31m neiziom|, theses | 01:s1:z],
scientific |saton tifik|, physics | fiziks|.

2. O6paTuTe BHUMaHUE Ha MEPEBO/JI CAEAYIOUIUX CIOB U CIIOBOCOYETAHUIN:
generalization - 060011eHue;
the Periodic Table of Elements - meprnoandeckast Tabiuiia 31€MEHTOB;
secondary education - cpeHee 00pa3zoBaHue
graduate - OKOHYUTH BBICIIIEE YUEOHOE 3aBE/ICHNUCE;
theses - nuccepTrarus;
master’s degree - cTeneHb MarucTpa;
scientific commission - Hay4YHasi KOMUCCHS;
Karlsruhe - r. Kapncpys (©PI');
carry on - IpoAoJKaTh;
be appointed - ObITh HA3HAYCHHBIM;
Bureau of Weights and Measures - ['naBnas manara mep u BecoB (B 1931 rony Ilanara
Obl1a peopraHuzoBaHa B MHCTUTYT METpOJIOTMM M cTaHjaapTu3auuu, ¢ 1934 roma -
UHCTUTYT METPOJIOTUH, HbIHE - BCEPOCCUUCKNI HAYyYHO-UCCIIEI0BATEIbCKUN UHCTUTYT
Metposoruu umenu JI. 1. Menpeneesa);
«Contribution to the Knowledge of Russia» - «K nmo3nanuto Poccuny;
profound thoughts - rimy6okue mbiciu;
prominent works - BeI1atoIuecst padoThl;
«Principles of Chemistry» - «OCHOBBI XUMHIY;
embrace - 0OXBaThIBaTh.

3. IlpounTaiiTe TEKCT W TMEPEBEAUTE IPU IOMOIIM CJIOBAPS HE3HAKOMBIE CIIOBA M
CJIOBOCOYETAHHS.

4. ITpounTaiiTe U NepeBEIUTE BECh TEKCT:

D. MENDELEYEV
The father of one of the greatest generalization in chemistry — the Periodic Table of

Elements—Dmitry Ivanovich Mendeleyev, was born in 1834 in the town of Tobolsk

(Siberia), in the family of the director of the town Gymnasium. He received a secondary

education at the Tobolsk Gymnasium and then entered the Petersburg Pedagogical Institute,
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from which he graduated with a gold medal in 1857. After graduation he worked as a
teacher for two years, first in the Simferopol and then Odessa Gymnasium.

In 1859 he presented his theses, received his master’s degree and then went abroad on a
two year scientific commission, during which he took part in the World Chemical Congress
in Karlsruhe (1860). Upon his return to Odessa he was elected professor of the Petersburg
Technological Institute and two years later professor of the Petersburg University where he
carried on his scientific and pedagogical activities for twenty-three years. In 1893
Mendeleyev was appointed Director of the Bureau of Weights and Measures._At the same
time he carried on a great deal of scientific and literary work. In 1906 he issued a book
under the title «Contribution to the Knowledge of Russia» which contained profound
thoughts as to the trends for the further development of Russian industry and the Russian
national economy. The greatest result of Mendeleyev’s creative effort was the discovery of
the Periodic Law and the drawing up of the Periodic Table of Elements.

One of Mendeleyev’s prominent works is his book «Principles of Chemistry» in which
inorganic chemistry was for the first time explained from the standpoint of the Periodic
Law. His works embrace various fields of science—chemistry, physics, physical chemistry,
geophysics.

5. OTBETHTE Ha BOTIPOCHI:
1. Who discovered the Periodic Law? 2. When and where was D. Mendeleyev born? 3.
Where did Mendeleyev work? 4. What books did Mendeleyev write? 5. What fields of

science did he work in?
Text 2

1. IIpouwnraiite CiI0Ba MO TPAHCKPUIILUU:

thoughtful |'0o:tfol|, inquisitive |m kwizitrv|, encyclopedia len satkla(v) pi:dial,
experiments |1k 'spertmoants|, laboratory |lo'bora t(o)ri|, phosphorus | fosf(o)ras| apparatus
| apa'rertas|.

2. O0parvTe BHUMaHUE HA MIEPEBO/I CIEAYIOIINX CJIOB U CJIOBOCOUYETAHUI:
thoughtful - BAymMuuBbIii;

inquisitive - 110003HATEIbHBIN, MBITIUBBIN;
newsboy - razeTymk, pa3HOCUMK Ta3eT;
gratitude - 6;1aro/1apHOCTb, IPU3HATEIHLHOCTH;
transmitter - mepegaTINK, paguoTNePeIaTIHK;
parent idea - ucxoaHas uaes.



3. HquHTaﬁTe TEKCT M ICPCBCAUTC IIPH IIOMOIIM CJIOBApsd HC3HAKOMBIC CJIOBA H
CJIOBOCOYCTAaHMU.

4. TIlpounTaiiTe U NepeBEIUTE BECH TEKCT:

THOMAS ELVA EDISON

Edison was a thoughtful little boy. He was very inquisitive and always wanted to know
how to do things. He was not very strong, and went to school when he was quite a big child.
But his teacher thought him very stupid because he asked so many questions. So his mother,
who was a teacher, took him away from school at the end of two months and taught him at
home. With so kind a teacher, he made progress;
and above all, he learned to think. His mother had some good books and among them an
encyclopedia. It was probably from the encyclopedia that he first took an interest in
chemistry. He liked to make experiments, so he bought some books, and made a little
laboratory in the cellar of his home.

When he was twelve years old, he started to earn his living and became a newsboy on the
train which ran from Port Huron to Detroit. There was a corner in the baggage car where he
kept his stocks of newspapers, magazines and candy. To this corner he moved his little
laboratory and library of chemical books, and when he was not busy, went on with his
experiments. All went well for two or three years. But when he was in his sixteenth year,
one day a phosphorus bottle broke on the floor. It set fire to the baggage car, and the
conductor not only put the boy off the train, but soundly boxed his ear. That was the most
unfortunate part of the accident, for as a result Edison gradually lost his hearing, and
became almost deaf.

Once he was standing on the platform of the station in Michigan, watching a coming
train, when he saw the station agent’s little boy on the track right in front of the coming
engine. Another moment and the child would have been crushed; but Edison sprang to the
track, seized the little one in his arms, and rolled with him to one side, just in time to escape
the wheels. To show his gratitude the baby’s father offered to teach telegraphy to Edison.
Working at telegraphy he at the same time spent all the spare moments in the study of
chemistry and electricity. Experimenting he improved telegraph apparatus. About the same
time Edison made an improvement in the transmitter of the telephone which made it easier
for the waves to travel, and improved the usefulness of the telephone very much. It was just
about the same time that he invented the phonograph. This is the parent idea of the
gramophone and dictaphone, but these inventions are only a small part of the work of this
wonderful man.



5. OTBeThTE Ha BOMPOCHI:

1. How did Edison study at school? 2. What were his interests in childhood? 3. Where did
he work? 4. What accident happened to Edison? 5. What happened that changed Edison’s
life? 6. What did Edison invent?

Text 3.

1. IIpouuTaiite ci10Ba MO TPAHCKPHIIIIUU:
literate | Iit(o)rat|, capability |kerpa biliti|, curriculum |ko'rikjolom|, metallurgy |mr talodsi|,

breadth |[bredf|, corpuscular [ko: ‘paskjols|, enlightenment [’ Iatt(o)nm(o)nt|.

2. OOparuTe BHUMaHUE HA MEPEBO/I CIETYIOMIUX CIIOB U CJIOBOCOYETAHHIA:

literate - rpaMOTHBII, 00pa30BAHHBIN;

fellow-villager — oqHOCENTPUAHUH;

discourage - MpUBOAUTH B YHBIHUE, OTOMBATH OXOTY;

capability - BO3MOXXHOCTH, CIIOCOOHOCTB;

curriculum - yuyeOHbIi 1J1aH, Kypc 00y4YeHus;

metallurgy — metamuryprus;

mining - rOpHasi IPOMBIILIEHHOCTb;

adjunct - MOMOIITHUK;

Russian Academy of Sciences - Poccuiickas Akajemust HayK;

breadth - mmpuna, mmpora;

diversity - paznooOpasue, MHOTOOOpa3ue ;

S. Vavilov- Cepr¢it IBanoBuu BaBuioB (CoBeTCKUI (HU3MK, OCHOBATENIb HAYYHOH IIIKOJIBI
¢uznueckoit ontuku B CCCP, neiictButenbubli wieH u mpesuaeHT AH CCCP,
OOIIIECTBEHHBIN ACATENb U MTOMYJIIPU3aTOP HAYKH);

Law of Conservation of Mass - 3aKOH cOXpaHEHHUsI MacChl;

corpuscular theory - kopmyckynspHas Teopus;

emphasize - mogUepKUBaTh, aKIIEHTUPOBAThH, BHIJICIISATH;

enlightenment — nmpocaeexue.

3. IlpounTtaiiTe TEKCT W TMEpPEeBEAUTE MPHU IIOMOIIU CJIOBApsi HE3HAKOMBIE CJIOBA U
CJIOBOCOYETAHUSI.

4. ITpouunTaiiTe U NEPEBEIUTE BECH TEKCT:



M. LOMONOSOV

The Russian scientist Mikhail Vasilievich Lomonosov was born in 1711, in the village of
Denisovka near the town of Kholmogory, Archangelsk Gubernia, to the family of a
fisherman. Taught to read and write by a literate fellow-villager, Lomonosov had soon read
all the books he could obtain in his village. At the age of 17 he left his native village, and
made his way to Moscow, In Moscow he succeeded to enter the Slav-Greek-Latin
Academy, the only higher educational institution in Moscow at that time.

Neither the conditions of work nor material difficulties discouraged young Lomonosov.
His brilliant capabilities and hard work enabled him to complete the seven-grade curriculum
of the Academy in four years. Lomonosov did not finish the last grade, as he was
transferred together with eleven others of the best pupils to Petersburg to study at the
University of the Academy of Sciences. Less than a year after he came to Petersburg
Lomonosov was sent abroad to study metallurgy and mining.

In 1741, after his return to Russia Lomonosov was appointed Adjunct of the Academy in
the class of physics and soon became a professor in chemistry and a full member of the
Russian Academy of Sciences.

His tireless scientific and practical activities were striking for their breadth and diversity.
“Only now, after two centuries have passed, can we grasp in full and appreciate all that was
done by this giant of science”, wrote S. Vavilov. “His achievements in the spheres of
physics, chemistry, astronomy, instrument-making, geology, geography, linguistics and
history would be worthy of the activities of a whole academy.” No wonder Pushkin called
Lomonosov “our first university.”

Among the numerous discoveries of Lomonosov is the Law of Conservation of Mass.
This is the fundamental law of chemical change of substance formulated as follows: The
mass of a body remains unchanged by any physical or chemical change to which it may be
subjected.

Lomonosov developed a corpuscular theory of the structure of substance in which he
anticipated the present-day theory of atoms and molecules. Lomonosov considered
chemistry his “main profession”, but he was at the same time the first outstanding Russian
physicist. He constantly emphasized the necessity of a close connection between chemistry
and physics. He said that chemical phenomena could be treated correctly only on the basis
of physical laws. Explaining chemical phenomena through the laws of physics, Lomonosov
founded a new science, namely, physical chemistry.

Lomonosov was not only a talented scientist, but a materialist philosopher as well.
Examining the phenomena of nature, he came to the materialistic conclusion on the
fundamental question of philosophy—that of the relation of thought to being. He gave all
his energy to the promotion of Russian science. In 1755 Moscow University was
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founded thanks to the efforts and after the project of Lomonosov. This university became a
major center of Russian enlightenment and science.
Lomonosov died in 1765, at the age of 54.

5.0TBeThTE HAa BOMPOCHI:

1. What family was M. Lomonosov born to? 2. Who taught him to read and write? 3. Where
did Lomonosov study? 4. Why didn’t Lomonosov finish the last grade of the Academy? 5.
How did Lomonosov get to Moscow? 6. Did Lomonosov study only in Russia? 7. What
scientific degrees did Lomonosov receive? 8. What theories and laws did Lomonosov
discover and formulate? 9. Was Lomonosov a materialist philosopher?

TOPIC 2. GREAT DISCOVERIES
Text 1.

1. TlpouwnTaiite coBa MO TPAHCKPHUIIIUU:
peruvians [ps rovionz|, cloth [kln6|, Sulphur | solfar|, vulcanize | valkonaiz|.

2. OOpatuTe BHUMaHHE Ha MTEPEBOJ CIASAYIOMINX CJIOB U CIOBOCOYCTAHUN:
rubber - pe3uHa, KayuyK;

Peruvian — nepyaner;

rubber tree - KaydyykoBo€ JepeBO;

liquid — )KHUIKOCTB;

waxlike — BOCKOBUIHBII;

nitric acid - a30THas KMCJIOTA;

sulphur — cepa.

3. IIpounTaiiTe TEKCT U MEPEBEAUTE MPHU MOMOILHN CJIOBAPS HE3HAKOMBIE CIIOBA U
CJIOBOCOYETAHHS.

4. ITpounTaiiTe U IEPEBEUTE BECH TEKCT:

THE DEVELOPMENT OF RUBBER
Here is the story of rubber. From the earliest time it was common knowledge to the
Peruvians that when a cut was made in the outside skin of a rubber tree, a white liquid like
milk came out, and that from this a sticky mass rubber might be made. This rubber is soft
and waxlike when warm, so that it is possible to give it any form. The Peruvians made the
discovery that it was very good for keeping out the wet.
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Then in the early part of the eighteenth century, the Americans made use of it for the first
time. First they made overshoes to keep their feet dry. Then came a certain Mr. Mackintosh,
who made coats of cloth covered with natural rubber. From that day to this our raincoats are
still named after him.

But these first rubber overshoes and raincoats were all soft and sticky in summer, and
hard and unelastic in the winter when it was cold. But the rubber we have today is not
sticky, but soft and elastic, though very strong even in the warmest summer and the coldest
winter. There would be no automobiles such as we have today without it. A lot of attempts
to make rubber hard and strong came to nothing. First came the discovery that nitric acid
made the rubber much better. Then came the idea that rubber could be made hard and strong
if mixed with sulphur and put in the sun. Now it is common knowledge that the way to
make rubber hard and strong - to ““ vulcanize” it, as we say is by heating it with Sulphur.

5.0TBeTHTE HA BOMPOCHI:

1. Who discovered rubber? 2. Do you know where rubber-trees grow? 3. What were the
first things made of rubber? 4. How do we often call a raincoat? 5. What were the properties
of rubber before its vulcanization? 6. How can rubber be made hard and strong?

Text 2.

1.IIpounTaiite cI0Ba MO TPAHCKPHITIINU:
misconceptions | miskon sepfonz|, fossilized | fos(o)laizd|, archeologist | a:ki plod3ist|,

differentiation | diforenfi erfn|, industrialist [’ dastriolist|.

2.00paruTe BHUMaHHUE Ha MEPEBO/I CICAYIOIINUX CJIOB M CIOBOCOYETAHUM:
Benjamin Franklin - bénmxamun @paHkinH (aMeprUKaHCKHA W300peTaTeb);
William Gilbert - Yunesam ['ins0ept (anrnuiickuii pu3uk);

Alessandro Volta - Aneccanapo Bonbra (utanbssHCKAN (U3HK, XUMUK);
Joseph Swan - [I)xo3ed Yusncon CyoH (aHTTTUHCKHI XUMUK U (PU3HK);
George Westinghouse - /Ixxopmx Bectunrays (aMepukaHCKUN MTPOMBIITUICHHHUK );
misconception - HENPaBUIIbHOE MPEACTABICHUE, HEJOPA3yMEHHE;

abound - n300uI0BaThH, OBITH B OOJIHIIIOM KOJIUUYECTBE;

amber — siHTaph;

copper — Me[b;

electrostatic generator - 3JI€KTPOCTATUUECKHUIN TeHEPaTOpP;

negative current - OTpULIATEIbHBIN TOK;

positive currents - TOJOKUTEIBHBIN TOK;

conductor - MPOBOTHUK;
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insulator - uzonsaTOp;

investigation - Mccle10BaHuE;

electric spark - HCKpOBO¥ pa3ps; IMEKTPUIECKas UCKPA;
voltaic pile - Boi1bTOB cTONO;

positively-charged - nmojoxxutenbHO 3apsKEHHBIN;
negatively-charged - oTpunarenbHo 3apsKEHHBIN;
voltage - BObTaX, SJIEKTPHUECKOE HAMPSIKCHHE,
incandescent filament - HUTE JTaMIIBI HAKAJIUBAHUS,
light bulb - namna HakanuBaHwus;

alternating current - mepeMeHHBII TOK;

polyphase — muorodasubIii:

distribution system - pacripeaenuTenbHas CeThb.

3. HquHTaﬁTC TCKCT U IICPCBCAUTC IIPHU ITOMOIIHU CJIOBAPA HE3HAKOMBIC CJIOBA U
CJIOBOCOYCTAaHMSI.

4.1TpounTaiiTe U IEPEBEANTE BECH TEKCT:

WHO DISCOVERED ELECTRICITY?

Electricity is a form of energy and it occurs in nature, so it was not “invented.” As to
who discovered it, many misconceptions abound. Some give credit to Benjamin Franklin
for discovering electricity, but his experiments only helped establish the connection
between lightning and electricity, nothing more. The truth about the discovery of electricity
i1s a bit more complex than a man flying his kite. It actually goes back more than two
thousand years.

In about 600 BC, the Ancient Greeks
discovered that rubbing fur on amber
(fossilized tree resin) caused an attraction
between the two — and so what the
Greeks discovered was actually static
electricity. Additionally, researchers and
archeologists in the 1930’s discovered
pots with sheets of copper inside that they

IRON ROD
ASPHALT PLUG |

,.
m
(1]
-
1
re
3
m

COPPER
CYLINDER

s ASPHALT SEAL

believe may have been ancient batteries meant to produce light at ancient Roman sites.
Similar devices were found in archeological digs near Baghdad meaning ancient Persians
may have also used an early form of batteries. But by the 17th century, many electricity-
related discoveries had been made, such as the invention of an early electrostatic generator,
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the differentiation between positive and negative currents, and the classification of materials
as conductors or insulators.

In the year 1600, English physician William Gilbert used the Latin word “electricus” to
describe the force that certain substances exert when rubbed against each other. A few years
later another English scientist, Thomas Browne, wrote several books and he used the word
“electricity” to describe his investigations based on Gilbert’s work. In 1752, Ben Franklin
conducted his experiment with a kite, a key, and a storm. This simply proved that lightning
and tiny electric sparks were the same thing.

[talian physicist Alessandro Volta discovered that particular chemical reactions could
produce electricity, and in 1800 he constructed the voltaic pile (an early electric battery)
that produced a steady electric current, and so he was the first person to create a steady flow
of electrical charge. Volta also created the first transmission of electricity by linking
positively-charged and negatively-charged connectors and driving an electrical charge, or
voltage, through them. In 1831 electricity became viable for use in technology when
Michael Faraday created the electric dynamo (a crude power generator), which solved the
problem of generating electric current in an ongoing and practical way. Faraday’s rather
crude invention used a magnet that was moved inside a coil of copper wire, creating a tiny
electric current that flowed through the wire. This opened the door to American Thomas
Edison and British scientist Joseph Swan who each invented the incandescent filament light
bulb in their respective countries in about 1878. Previously, light bulbs had been invented
by others, but the incandescent bulb was the first practical bulb that would light for hours on
end. Swan and Edison later set up a joint company to produce the first practical filament
lamp, and Edison used his direct-current system (DC) to provide power to illuminate the
first New York electric street lamps in September 1882.

Later in the 1800’s and early 1900’s Serbian American engineer, inventor, and all
around electrical wizard Nikola Tesla became an important contributor to the birth of
commercial electricity. He worked with Edison and later had many revolutionary
developments in electromagnetism, and had competing patents with Marconi for the
invention of radio. He is well known for his work with alternating current (AC), AC motors,
and the polyphase distribution system.

Later, American inventor and industrialist George Westinghouse purchased and
developed Tesla’s patented motor for generating alternating current, and the work of
Westinghouse, Tesla and others gradually convinced American society that the future of
electricity lay with AC rather than DC.

Others who worked to bring the use of electricity to where it is today include Scottish
inventor James Watt, Andre Ampere, a French mathematician, and German mathematician
and physicist George Ohm.
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And so, it was not just one person who discovered electricity. While the concept of
electricity was known for thousands of years, when it came time to develop it commercially
and scientifically, there were several great minds working on the problem at the same time.

Text 3.

1.IIpounTaiite cja0Ba MO TPAHCKPHITIIUH:

microbiology | maikra(v)bat plad3zi|, microorganisms | maikrouv '0:go nizomz|,
pasteurization | pa:stforar zeifon|, vaccination | veekst nerfon|,cholera | kolors|, anthrax
|'anBraks|, vaccine | vaksi:n].

2.00paTuTe BHUMAaHKUE Ha MEPEBOJI CICTYIONINX CJIOB U CIIOBOCOYETAHUM:
Louis Pasteur - JIyn [Tactép (dbpaHiry3ckuii MUKpOOHOJIOT U XHMHK);
germ theory - MHUKpOOHas Teopus;

pasteurization — rmacrepusarus;

sterilization - crepunnzanusi, o0e33apaxMuBaHue;

Edward Jenner - DnBapz J>kxeHHep (aHrauiickuii Bpay);

smallpox — ocma;

cholera — xonepa;

anthrax - cubupckas s13Ba;

rabies - O€IIeHCTBO, BOJOOOS3Hb.

3. IIpounTaiiTe TEKCT M MEPEBEANTE MPH MIOMOILIM CIOBAPS HE3HAKOMBIE CIIOBA U
CJIOBOCOYETAHHS.

4.1TpounTaiiTe U NEPEBEANTE BECH TEKCT:

PASTEURIZATION

Louis Pasteur (1822-1895) began his scientific career as a chemist, but it is because of
his applications of germ theory to the prevention of disease that he became known as "The
Father of Microbiology'. Pasteur did not create germ theory, but he proved it to be correct.
Once he had achieved this, he set about finding ways to prevent germs, the
microorganisms present in the air, from infecting food and people.

He completed his famous experiment proving that microorganisms were present in the
air while working for a wine company. He was trying to discover why wine sometimes
went bad as it was being made. Once he had found the cause - microorganisms - he began to
develop the process which carries his name - pasteurization. It was perfectly possible to kill

all the microorganisms in food by boiling it, a process known as sterilization, but this
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damaged the taste and the quality of the food. Pasteur's process killed not all, but most, of
the microorganisms, with the result that the food needed to be kept cool and eaten or drunk
within a limited time. Most importantly, the quality of the food was not harmed by the
process. Much of the food we eat today is pasteurized.

His next achievement was to build on the discover of the British scientist Edward Jenner.
Many years earlier, Jenner had discovered a way of giving people resistance to the deadly
disease smallpox, by injecting them with a similar disease that was found
among cows. The process became known as vaccination. Pasteur applied germ theory to his
work and looked at samples of blood taken from healthy and infected animals. He grew
bacteria in his laboratory and used it to infect animals. By chance, some of these germs
failed to grow well in his laboratory; these weak germs were then used to
infect some chickens. Although the chickens suffered at first, they made a complete
recovery and could not be infected again. In this way, he discovered a way of increasing
resistance to disease. Pasteur developed vaccines for many serious diseases including
cholera and anthrax. At that time, these illnesses were certain death for anyone who caught
them.

Pasteur's discoveries revolutionised work on infectious diseases. Pasteur's vaccines were
different from Jenner's in one important way. Jenner found a weak form of smallpox and
transferred it to humans. Pasteur weakened the disease in a laboratory and immunised
people with that weakened form. His success allowed a colleague to
develop the first vaccine for rabies, which Pasteur used to save the life of a nine-year-old
boy. By this act, Pasteur's position as a hero was assured.

Thanks to the work of Pasteur, we now live longer, our food stays fresh longer and we are
less likely to die of disease. Indeed, smallpox is no longer found anywhere in the world, due
to a huge vaccination programme carried out in the 20" century. This could never have
happened without the scientific achievements of The Father of Microbiology.

5.0TBeThTE HA BOMPOCHI:

1 Pasteur used his work on pasteurisation to:

A move his specialisation to microbiology.

B find ways to protect food and people from infection.
C make a theory of germs.

D prevent microorganisms being in the air.

2 Pasteurisation

A kills only dangerous microorganisms.

B works for a limited time.

C doesn't work with wine.

D kills all the microorganisms.
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3 Pasteur's vaccinated animals

A recovered from the disease.

B died from the disease.

C didn't suffer from the disease.

D didn't catch the disease.

4 Pasteur became a hero when

A he invented pasteurisation.

B a vaccine saved a boy's life.

C he discovered vaccines.

D a colleague developed a rabies vaccine.
5 Because of Pasteur,

A we eat less tasty food.

B there are no germs anymore.

C many serious diseases are rare.
D we don't need to keep food cool.

Text 4.

1.IlpounTaiite ciioBa 1O TPAaHCKPUITIUU:
phenomena |fo ' nomina|, aecroplane | e:roplem|, equation |1’ kwerz(o)n|.

2.00paTuTe BHUMaHHUE Ha MEPEBOJI CIAEAYIOMIMUX CIOB U CIOBOCOYCTAHUI:
Galileo - I'anmnéo INanmncit (MTanbsIHCKUN PU3NK, MEXaHHUK, aCTPOHOM, prtocod);
Einstein - Anp0€pT DUHINTEHH ((PUBUK-TCOPETHK);

Law of Universal Gravitation - 3aKOH BCEMUPHOI'O TATOTEHHUS;

Special Theory of Relativity - cienuanbHast TeOprs OTHOCUTENIBHOCTH;
General Theory of Relativity - o0mias Teoprst OTHOCUTEIBHOCTH;

matter - MaTepusi, Macca,

claim — yTBepxkeHuUE;

relative - OTHOCUTEIBHBIN, CPABHUTEIIbHBIN;

multi-dimensional — MHOTOMEpHBI;

obstacles — npenarcTBus;

furthermore - Gosiee Toro, Kpome TOrO;

geometrical calculations - reomeTpuueckuii pacyéT;

solar eclipse - conmHeuHOE 3aTMEHUE;

equation — ypaBHEHHE.
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3. HquHTaﬁTC TEKCT U NEPCBCANUTEC IIPH IIOMOIIX CJI0BApPsS HE3HAKOMBIC CJI0BA U
CJIOBOCOYCTAaHMI.

4.1lpounTaiiTe u nepeBeIUTE BECh TEKCT:

THE GENERAL THEORY OF RELATIVITY

Isaac Newton's discovery of the Law of Universal Gravitation would seem to have
definitively answered the question of planetary movement. And yet, it became apparent to
scientists that a number of phenomena which they observed did not agree with those they
expected to see based on Newton's predictions.

One of the differences was the orbit of the planet Mercury, which did not quite match the
orbit predicted by Newton's theory. Another problem resulted from James Clerk Maxwell's
theory of electromagnetism (about 1870), which indicated that space was filled with matter
that moved and was not empty and motionless, as Newton had
believed. Finally, there was a problem with Newton's claim that light travelled at a constant
speed, whether the observer was moving toward or away from it or not.

These questions captured the interest of a brilliant young physics student, Albert Einstein.
Einstein's first attempt to solve the problem was his 1905 paper on The Special Theory of
Relativity, a concept which had been noted by Galileo in 1632. In this work. Einstein found
that time and space are relative, not constant. This means that time and space are different
depending on where the observer is. This was proved by an experiment involving two
clocks: one was put on an aeroplane which travelled
around the world and the other remained at the starting point on the ground. When the first
one returned, it was running slower than the one which had been left behind, exactly as
Einstein had predicted.

Einstein continued to expand on this theory, and in 1916 presented a paper on a new
theory, The General Theory of Relativity, which took into account the effect of gravitation
on space and time. It involved the notion of space time, a multi-dimensional phenomenon
which is constantly moving and bending as it meets obstacles in its path. Everything in the
universe is part of this space time and is carried along with it. Furthermore, gravity is not a
force which moves things, but rather it is an element which illustrates curved space and
time.

Einstein's theory was based on geometrical calculations and principles and had to be
proved by scientific testing in the natural world, which many scientists were eager to do. In
1919, during a solar eclipse, a British team working in two different locations measured the
light of several stars. They found that the light from these stars was actually bent, just as
Einstein's theory had predicted. Needless to say, FEinstein immediately became

18



internationally famous. Scientists continued to apply Einstein's equations to other natural
phenomena, all with positive results.

4. Pemmre, SBISIFOTCS JIM 3TU YTBEPKICHUS BEepHBIMU (true or false?):

1) The orbit of the planet Mercury led scientists to question Newton's Law of Universal
Gravitation.

2) Maxwell agreed with Newton that space was empty and motionless.

3) Einstein was the first scientist to talk about the notion of relativity.

4) According to Einstein, gravity is not a force which moves matter.

5) Einstein's theories were never proved by scientific testing.

TOPIC 3. MATHEMATICS
Text 1

1. ObGpaTuTe BHUMaHHUE HA TIEPEBOJI CIASAYIOMINX CIOB U CIOBOCOYCTAHUM:
addition - cnoxenue;

sum - Cymma;

total of - Bcero;

increased by - yBeJIMYEeHHBIN Ha;

subtraction - BEIYUTAHUE;

difference of - pa3HocTs;

decreased by - yMeHbIIIEHHBIN Ha;

less than - OTHSITE;

multiplication - ymMHOXeHuE;

product - npou3sBeeHuUE ;

division - geJIeHHE;

quotient - pe3yabTaT JAeICHNUS,

fraction of a number - 1poOs uKcIa;

exponentiation - BO3BEJICHUE B CTCIICHB;

fourth power of - yeTBépTas creneHs;

square of — BTOpas cTeneHsb (KBajapar);

cube of - TpeTbs crenensb (KyO);

radical expression - TOAKOPEHHOE BBIPAKCHUE;
square root of - KBaJipaTHBIN KOPEHb;

additive inverse - MpOTHUBOIIOJIOKHBIA 3JIEMECHT, 0OOpaTHasl BEJIMUUHA,;
opposite of - IPOTUBOMOJIOKHOTO 3HAKA (0OPATHOTO);
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MATHEMATICAL EXPRESSIONS
In algebra, letters are used to express the general properties of numbers. Representing one
number by the letter a and another by the letter » we can write the equality a x b = b x a or,
more shortly, ab=ba. If no other sign is indicated, the multiplication sign is understood
between any two letters written side by side.
To represent numbers letters of the Latin alphabet are generally used.

Mathematical phrases (for
Examples: examples)

The sum of two and a number
or
addition 48 2 s The total of two and a number
or
Two increased by a number

The difference of twelve and five
or
Twelve decreased by five
subtraction 1 2 — 5 or
Twelve less five
or
Five less than twelve

2.7 The product of three and seven
or
Three times seven
multiplication
*Twice a number
=2x
.. e The quotient of a
division x+15 number and fifteen
1
fraction of a number E X One-fourth of a number
Additive inverse T Opposite of a number
104 The fourth power of ten
2 *The square of three
exponentiation *3
. *The cube of a number
E XJ
radical expression -\E The square root of four
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The multiplicative inverse of a
number
or
The reciprocal of a number

multiplicative inverse

P =

2.Ha3zoBute apupMeTHIECKHEC 3HAKH:

2 *

3.IIpodTHTe YNCIUTEIBHBIE:
5,15, 51, 150, 523, 3, 13-i1, 1-i

4. IlepeBenure HA AHTJIMUCKUN SI3BIK:
Croorcenue, cnoxcumes, clazaemvle, CyMMA,; 8blYUMAHUe, 8b14eCmb, PA3HOCb,
VMHOMCEHUE, YMHONCUMb, MHONMCUMENb, NPOU38eoeHue, 0elleHue, 0elums, YacmHoe

5. [Ipoutute 1udpoBbIE BHIPAKECHUS:
28:4=7 81:9=9
7x7=49 9+9=18
6x9=54 18-7=11

Text 2.

1.O6paTuTe BHUMaHUE HA TIEPEBO/I CISAYIONINX CJIOB U CIIOBOCOYETAHUIM:
belonging - coOCTBEHHOCTb;

taxation - cymma HaJIora,

tally - equHuma cuéra;

Incas - nmrnepust MHKOB (KpyIHEHIIIee o TIIOMIAIU U YUCIEHHOCTH HACEIICHUS
MHJIENCKOe paHHEKIIaccoBoe rocynapcto B FOxnoi Amepuke B XI—XVI Bekax).

Z.HquHTaﬁTe TCKCT U IICPCBCAUTC IIPU ITOMOIIUN CJIOBAPA HC3HAKOMBIC CJIOBA U
CJIOBOCOYCTAHUA.

3.Hp0‘1PITafIT€ " IICPCBCAUTC BCCh TCKCT.

21



MATHEMATICS

The English word mathematics tells us something about the influence the Ancient
Greeks had on our knowledge. The word comes from the Greek for science, learning and
knowledge. It is usually shortened to maths in British English and to math in the USA.

Mathematics developed from a series of ideas, each new idea building on earlier ones.
Each new idea became more complex as mathematicians tried to explain how things in the
world relate to one another. The first idea to have developed was certainly that of number.
People needed to count their belongings. As society developed, numbers became more and
more important for business dealings and taxation and it became especially important to be
able to record numbers. A wide variety of systems for recording numbers developed in
different parts of the world. One example is the tallies that were used by the Incas in South
America. They used pieces of string of different lengths and by tying knots in different
places along the string, they were able to keep tax records and business accounts throughout
their land.

With writing, different ways of recording numbers developed in different countries, too.
Roman numerals are a well-known example. In this system I is one and X is ten, so IX is
one before ten, that is nine, and XI is eleven. It was not until the 16th century that the
system of mathematical notation that we use today finally developed. It is a system that uses
Arabic numerals (1, 2, 3 and so on) with a set of symbols + (plus), - (minus), = (equals) for
example, along with letters, many of which are taken from the Greek alphabet. It is a system
which is used by all mathematicians all over the world. In fact, it has been said that
mathematics is one of only two genuinely international languages; the other one is music.

Whether or not mathematics is a science is still a matter of opinion in the mathematical
community. Some say no, it is not because it does not pass the test of being a pure science.
We know that one plus one is two because that is how we count. No one can set up an
experiment to prove that one plus one is two without counting. Therefore, because it cannot
be proved by experiment, mathematics is not a science. Others say yes, it is, because
science 1s the search for knowledge and that is what mathematics does.

Therefore, mathematics is a science. Whatever your point of view, there is no doubt that
mathematics is applied to all sciences. Many of the most important developments in fields
such as physics or engineering have led to further developments in mathematics. The
argument over whether mathematics is a science or not appears to be unimportant when you
realise that it is impossible to separate mathematics from science or science from
mathematics. Many universities recognise this. In many places of learning there are
divisions of study, often called Mathematics and Science. The unbreakable connection
between mathematics and all other sciences is recognized by the very way in which we
study them.
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4. Pemure, SBISIOTCS JIM IaHHBIC YTBEPKIeHUs BepHbIMU (true or false?):

1) Mathematics developed in complexity due to a need to understand the relationships
between things.

2) The Incas were the first to come up with a number system.

3) Mathematics is an international language because it uses Arabic numerals.

4) Opinions are divided over whether mathematics is truly scientific.

5) The development of mathematics is dependent on other sciences.

Text 3

1. TlpouwmTaiiTe coBa MO TPAHCKPHUIILIUU:
algebra | aldzibro|, Babylonian | babi'lounion|, algebraical | &ld31 breikal|, equation
l1'’kwerz(o)n|

2.00paTuTe BHUMaHHUE Ha MEPEBOJI CIAEAYIOIMIMUX CIOB U CIOBOCOYETAHUI:
Babylonian - BaBuiionsHuH (ApeBHee HaceneHue FOxuoi Meconortamun);,
arithmetical laws - apupmeTnyeckuii 3aKoH;

denote - 0003HaUaTH;

3.Hp0‘lHTaﬁTe TCKCT U IICPCBCAUTC IIPU ITIOMOIIHN CJIOBAPA HC3HAKOMBIC CJIOBA U
CJIOBOCOYCTAHMSI.

4.1TpounTaiiTe U NEPEBEANTE BECH TEKCT:

ALGEBRA

Algebra originated in the Middle East. Earlier than 1000 BG, the Babylonians developed
an arithmetical system for solving problems that could be written algebraically. This was in
advance of other systems, notably that of the Ancient Egyptians, who were able to solve the
same problems, but did so by using geometry. The word algebra comes from Arabic and
translates into English as reunion. It describes a system of mathematics which performs
calculations by firstly rewriting, that is, transposing them, and then reducing them to their
simplest form.

Algebra is the branch of mathematics which studies the structure of things, the relationship
between things and quantity. It looks different from arithmetic when it is written.
Arithmetic uses numbers and the four operators (plus, minus, multiply and divide). Algebra
uses symbols, usually letters, and the operators. Actually, it is not very different from
arithmetic: what can be done in algebra can be done in arithmetic. There are good

mathematical reasons, however, why algebra is used instead of arithmetic.
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Firstly, by not using numbers, mathematicians are able to set out arithmetical laws. In this
way they are able to understand the system of numbers more clearly. Secondly, by using
algebra, mathematicians are able to perform calculations where unknown quantities are
involved. This unknown is usually represented by x. Solutions can then be applied not just
to the immediate problem, but to all problems of the same nature by the use of a formula. A
common algebraic problem to solve in school exams would be, for example: find x where
3x + 8 = 14. A third reason for the use of algebra rather than arithmetic is that it allows
calculations which involve change in the relationship between what goes into the problem
and what comes out of it, that is, between input and output. It is an algebraic formula which
allows a business to calculate its potential profit (or loss) over any period of time.

It is possible to classify algebra by dividing it into four areas. Firstly, there is elementary
algebra in which symbols (such as x and y, or a and b) are used to denote numbers. In this
area, the rules that control the mathematical expressions and equations using these symbols
are studied. Then, there is abstract or modern algebra in which mathematical systems
consisting of a set of elements and several rules (axioms) for the interaction of the elements
and the operations are defined and researched. Thirdly, there is linear algebra (linear
equations) in which linear transformations and vector spaces, including matrices, are
studied. Finally, there is universal algebra in which the ideas common to all algebraic
structures are studied.

Like all branches of mathematics, algebra has developed because we need it to solve our
problems. By avoiding the use of numbers we are able to generalise both the problem and
the solution.

5. Pemure, SIBNSAIOTCS JIM JaHHBIE YTBEPKACHUS BepHbIMU (true or false?):

1) Algebra is a mathematical system which rewrites a problem making it as simple as
possible.

2) Written down, algebra differs to arithmetic in the operators it uses.

3) Algebra has some advantages to offer the mathematician.

4) Algebraic formulae are primarily of use in businesses.

5) Universal algebra combines all the structures from the other three areas.
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TOPIC 4. DRAWINGS
Textl

1.06patuTe BHUMaHUE HA TIEPEBO/] CICAYIOMIUX CIIOB U CJIOBOCOUYCTAHMIA:
drawing - yepTex;

computer-aided design - KOMIIBIOTEPHBIN THU3aliH;

scale - maciTa0;

scale drawing - yepT&x, BHIIOJIHEHHBIN B MacIITa0e;

general arrangement drawing - yepTexx oOIIero BUA;

detail drawing - neTanpHBIN YePTEXK;

electrical circuit - a;ekTpudecKkast mensb;

2.HquHTaﬁTe TCKCT U IICPCBCAUTC IIPH ITOMOIIHU CJIIOBAPA HC3HAKOMBIC CJIOBA U
CJIOBOCOYCTAaHMSI.

3.IIpounTaiite u nepeBEaUTE BECh TEKCT:

DRAWING TYPES AND SCALES

In engineering, most design information is shown on drawings. Today, drawings are
generally not drawn by hand. They are produced on computer, using CAD (computer-aided
design) systems.

A key factor on a drawing is the scale - that is, the size of items on the drawing in relation
to their real size. When all the items on a drawing are shown relative to their real size, the
drawing is drawn to scale, and can be called a scale drawing. An example of a scale is 1:10
(one to ten). At 1:10, an object with a length of 100 mm in real life would measure 10 mm
on the drawing.

Most engineering designs consist of a set of drawings (a number of related drawings):

* General arrangement (GA) drawings show whole devices or structures, using a small
scale. This means objects on the drawing are small, relative to their real size (for example, a
1:100 drawing of an entire building).

* Detail drawings show parts in detail, using a large scale, such as 1:5 or 1:2. Small parts are
sometimes shown in a detail as actual size (1:1), or can be enlarged to bigger than actual
size (for example, 2:1).

For electrical circuits, and pipe and duct networks, it is helpful to show designs in a
simplified form. In this case, schematic drawings (often referred to as schematics) are used.
An everyday example is the map of a train network.

Notes: When written, drawing is often abbreviated to dwg.
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CAD is pronounced as a word: /kred/.

4. JlomonHUTE CEAYIOMINE MPEII0KEHUS:
1) Enlarged drawings show components larger than their ...........c.ccccceeeeieenie...
2) For engineering drawings, 1:5 is a commonly used ............ccccevveernnenns :

3) Whole machines or structures are Shown on ..........cccceeeevveeeevveeeeennnen. drawings.

4) Electrical drawings don't usually show sizes. They're shown as ..................... :

S)YA i, of drawings for a large project can consist of hundreds of pages.

6) Most drawings are produced on computers, USing ..........cccceeerveeeveenne. software.
Text 2

1.O0paTuTe BHUMaHKE Ha TIEPEBOJI CIACAYIOMIUX CIOB U CIOBOCOYETAHUI:
technical requirements - TexHu4eckue TpeOOBAHUS; TEXHUUECKOE 3aJaHUE;
worst - case scenario - HauXy/JIIIui ciryyJaif;

maximum loads -  mpexaenbHas Harpy3Ka;

2.1IpounTaiiTe TEKCT U MEPEBEAUTE IIPU MOMOILHN CIOBAPS HE3HAKOMBIE CJIOBA U
CJIOBOCOYETAHMS.

3.IIpounTaiite 1 nepeBEaUTE BECh TEKCT:

DESIGN CALCULATIONS

Design information is shown on drawings, and written in specifications - documents
which describe the materials, sizes and technical requirements of components. In order to
specify this detailed information, an engineer must evaluate- that 1s, identify and calculate-
the loads (forces) that key components will have to carry. To do this, the engineer needs to
determine (identify) the different loads, then quantify them- that is, calculate them in
number form. Usually, each load is quantified based on a worst-case scenario - in other
words, the engineer will allow for the maximum load, such as an aircraft making a very
hard landing, or a bridge being hit by extremely high winds.

After maximum loads have been quantified, an engineer will apply a factor of safety.
This is an extra margin to make the component strong enough to carry loads that are higher
than the worst-case scenario. For example, a factor of 1.5 increases the load a component
can carry by 50%. After this has been factored in, the engineer will then sizes the
components that is, calculate their required size.

Engineers are sometimes criticized because they overdesign things (add excessive

factors of safety), which increases costs. However, according to Murphy's Law, “Anything
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that can go wrong, will.” This suggests that belt and braces- an expression often used in
engineering, based on the safest method of holding up trousers - is a sensible approach.

4. BriOepuTe NpaBUIIBHOE CIOBO B CKOOKAX:
1 The types of loads that will be encountered must be (designed / determined).
2 Maximum loads are based on predicted (specifications / worst-case scenarios).
3 On top of maximum loads, additional safety margins are (factored in / sized).
4 For cost reasons, components shouldn't be (overdesigned / quantified) .
5 The practice of overdesigning components can be described as the (belt and braces /
factor of safety) approach.
6 (Quantifying / Sizing) components means calculating their dimensions.

Text 3

1.O0paTuTe BHUMaHUE Ha TIEPEBOJI CACAYIOMIUX CIOB U CIOBOCOYETAHUH:
draw - 4epTuTh;

drawing - yepTEx, pUCYHOK;

industry - UHIIyCTpHS;

mining - TOpHOE JIEJIO;

ship-building - kopabnecTpoenue, CyJ0CTpOSHHUE;

descriptive geometry - HauepTaTelbHasi TEOMETPUSI;

mechanical drawing - MalIMHOCTPOUTENIbHOE YepUCHUE.

2.1IpounTaiiTe TEKCT U NMEPEBEAUTE IPU OMOIIHN CIOBAPSI HE3HAKOMBIE CI0BA U
CJIOBOCOYETAHHS.

3.IIpounTaiite U nepeBeaUTE BECh TEKCT:

FROM THE HISTORY OF THE RUSSIAN DRAWING

People learned to draw pictures of the objects around them long before they learned to
write. The ability to make simple drawings helped man to develop his first written
language. He used picture instead of letters, and in this way told about military
campaigns, battles and hunting.

The ancient people drew on the bark of trees, on stone, bone, leather and other
materials. In time they learned to make a material called papyrus, which they used
specially for writing and for drawing.
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People began to use pictures for building houses, palaces and other buildings. As time
went on the pictures used for technical purposes changed, took other forms, and
gradually turned into drawings.

At first, these drawings consisted only of a single picture showing the object viewed
from above. This picture was called a plan. Later, people began to add a front view of
the object to this plan. And then other “views’ were added. The methods of picturing
objects were improved.

In Russia the people developed their own methods of representation of objects in
drawing. Historical documents and the monuments of ancient architecture in Kiev,
Vladimir and other cities show that the architects of Ancient Rus (/IpeBnsist Pycs) used
drawings. The method that Andrei Rublev, the famous Russian painter of the 14th—15th
centuries, used to depict buildings in his pictures is very similar to one of the methods
used in drawing today.

A plan of the city of Moscow was drawn in 1597. Many documents bear witness to the
great skill of the Russian graphic artists of those days. Among these documents are A
Map of Siberia, A Book of Drawings of the Towns and Lands of Siberia and others.

Industry, mining and ship-building began to develop in Russia at the beginning of the
18th century. This was also a period of progress in the use and improvement of
drawings.

Russian inventors also did much to develop methods of making mechanical drawings.
Ivan Kulibin, the famous Russian inventor (1735—1818), made drawings of his
numerous inventions.

The drawings of Russia’s first steam-powered machines, invented by the outstanding
Russian mechanic Ivan Polsunov, are likewise modern drawings.

Very complex drawings were made by Efim and Miron Cherepanov (father and son),
the famous Russian mechanics and engineers who invented the first Russian steam
engine.

It is interesting to note that Ivan Kulibin, Ivan Polsunov and many others made their
drawings by methods which were first described by Gaspard Monge, the French
engineer and scientist, only in 1795.

Kosma Frolov, a Russian inventor, made interesting drawings of his hydropower
installations, It was in 1787. Vasily Bazhenov, the noted Russian architect (1737—
1799), was a very skilful draughtsman. His pupil and assistant, Matvei Kasakov
(1738—1812), who built many beautiful buildings that stand in Moscow to this day, was
also very skilled in graphic art. Pyotr Titov, the talented self-taught Russian ship-builder
(1843—1894) made superb drawings of ships.

Modern mechanical drawing is based on scientific principles known as descriptive

geometry. The founder of this science in Russia was Professor J. A. Sevastyanov, who
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solved many problems of descriptive geometry and showed how to apply it to
mechanical drawing.

The famous Russian scientist V. I. Kurdyumov (1853—1904) contributed
much to Russian science. In his numerous works he gave a new scientific trend to many
fields of descriptive geometry and developed methods for applying this science to
technical drawing.

So the Russian school of engineering graphics was perfected by many Russian
architects, mechanics, engineers, technicians and scientists.

3. HaliiuTe B TEKCTE OTBETHI HA CIIEAYIOIIME BOIPOCHI:

1. How did people tell about their life long ago? 2. What did people use pictures for? 3.
What is the difference between a plan and a drawing? 4. Did the architects of Ancient
Rus use drawings? 5. What did Andrei Rublev depict in his pictures? 6. How can you
prove that graphic art was developed in old Russia? 7. Which inventors made drawings
of their inventions? 8. Who was the first to describe methods of drawing? 9. What is
mechanical drawing based on?

TOPIC 5. ELECTRICITY
Text 1

1.ITpounTaiite ciioBa MO TPAHCKPUIILUU:
voltage | voultidz|, alternating | o:1t3:nertin|, data | deits|, transmitting |treenz mitir).

2.00paruTe BHUMaHUE Ha MEPEBO/I CIETYIOMINX CIIOB M CIIOBOCOYETAHUM:
electric power - aneKkTpuyecKas MOIIHOCTD; dJIEKTPUYECKas SHEPTUS;
transmitting - repearoIIuii;

distributing - pactipenenuTeIbHBIN;

high voltages - nCTOYHUKYN BBICOKOTO HAMPSKEHNUS,

direct current - HOCTOSHHBINA TOK;

alternating current - mepeMeHHbIN TOK;

power generation - BbIpaOOTKa SHEPTUH;

transmission - iepeaaya;

AC motors - 1BUTaTeld MEPEMEHHOTO TOKA;

DC motors - 1BUTaTeNM MOCTOSSHHOTO TOKA.

3.IIpounTaiiTe TEKCT U MEPEBEIUTE MPU MTOMOIIHU CIOBAPsI HE3HAKOMBIE CJIOBA U

CJIOBOCOYCTAaHMU.
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4. IlpouyuTaiiTe U NEPEBEAUTE BECH TEKCT:

ELECTRICITY

The field of electric power is concerned with the design and operation of systems for
generating transmitting and distributing electric power. Engineers in this field have
brought about several important developments since the late 1970. One of these is the
ability to transmit power at extremely high voltages in both the direct current and
alternating current modes, reducing power losses proportionately. Another is the
realtime control of power generation, transmission, and distribution using computers to
analyse the data fed back from the power system to a central station and thereby
optimizing the efficiency of the system while it is in operation

A significant advance in the engineering of electric machinery has been the
introduction of electronic controls that enable AC motors to run at variable speeds be
adjusting the frequency of the current fed into them. DC motors have also been made to
run more efficiently this way.

Text 2

1.IlpounTaiite cioBa MO TPAHCKPHUIIIIUHU:
alternator | o:ltonerts|, alternate |o:1't3:nat|, dynamo | damomaou|.

2.00parute BHUMaHUE Ha MEPEBO/I CIEAYIOIIUX CJIOB U CIOBOCOYETAHUM:
convert — mpeBpalaTh;

generator - TeHepaTop;

alternator - reHepaTop NEPEMEHHOT0 TOKa

dynamo - 1MHaMO-MalInHa;

magnetic field - maruuTHOE TOTIE.

3.IIpounTaiiTe TEKCT U NMEPEBEAUTE MPU MOMOIIMU CIOBAPS HE3HAKOMBIE CIIOBA U
CJIOBOCOYETAHHS.

4.1TpounTaiiTe U IEPEBEANTE BECH TEKCT:

ELECTRIC MOTORS
As is known, a machine that converts mechanical energy into electrical energy is
called a generator, alternator, or dynamo, and a machine that converts electrical energy
into mechanical energy is called a motor. Two related physical principles underlie the

operation of generators and motors. The first is the principle of electromagnetic
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induction discovered by the British scientist Michael Faraday in 1831. If a conductor is
moved through a magnetic field, or if the strength of the magnetic field acting on a
stationary conducting loop is made to vary, a current is set up or induced in the
conductor. The converse of this principle is that of electromagnetic reaction, first
observed by the French physicist Andre Marie Ampere in 1820. If a current is passed
through a conductor located in a magnetic field, the field exerts a mechanical force on it.

A motor's purpose is to turn electrical energy into mechanical energy. It takes
electricity and turns it into energy that can be used by us.

An electric motor uses magnetism and electric currents to work. There are two
different kinds of motors, Alternate Current (AC) and Direct Current (DC) Motors.
These kinds of motors use the same parts as a basic electric motor, only using two
different kinds of current.

Motors began with electromagnets. In 1831, Michael Faraday succeeded in building
the first electric motor. Joseph Henry was working with motors at that time. Henry and
Faraday are both credited with building the first experimental electric motors. ...In 1887,
Nikola Tesla introduced the Alternate Current (AC) motor. All other motors up to that
time had been using direct current. Now, alternate current motors are easier to use than
direct current ones.

Today, motors are used everywhere. They are used in cars and many household
appliances. Even though many people don't recognize what all it does, the electric motor
has become a very useful invention.

Text 3
1.IlpounTaiite u nepeBeaUTE BECh TEKCT:

ELECTRIC BATTERY

In science and technology, a battery is a device that stores energy and makes it
available in an electrical form. A battery converts chemical energy into electric energy.
It 1s a connected bunch (or "battery") of electro-chemical devices. How it works? The
Voltaic pile was the first modern electric battery, invented by Alessandro Volta in 1800.
Volta demonstrated that when metals and chemicals come into contact with each other
they produced an electrical current. In his research, Volta placed together several pairs of
alternating copper (or silver) and zinc discs separated by cloth and soaked the cloth in
brine (salt water) to increase conductivity, and an electrical current was produced.
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Text 4

1.O0patute BHUMaHUE HA TIEPEBOJ] CICAYIOIINX CJIOB U CIOBOCOYETAHUM:
substances - BellecTBa;

friction - TpeHue;

electron theory - anekTpoHHAs TEOpUS;

whereas - ipu 3ToM;

semi-conductor - MOJYIIPOBOIHUK;

continuous current - HEMPEPHIBHBIN TOK;

galvanoscope - TaJTbBaHOCKOIT;

one way switch - 0THOTIO3UITMOHHBIN BBIKITIOYATEb;

two way switch - mepekirodaTes b Ha JBa TOJ0KEHUS.

2.Hp0‘{HTaI>'IT€ TCKCT U IICPCBCAUTC IIPH IIOMOIIHN CJIOBAPA HC3HAKOMBIC CJIOBA U
CJIOBOCOUYCTaHMAI.

3.1IpounTaiite U NEPEBEAUTE BECH TEKCT:

THE CONCEPT OF ELECRICAL CURRENT

In the beginning of the 17th century Sir William Gilbert discovered that many
substances could be electrified by friction. Gilbert named this effect “electric” after the
word “electron” — the Greek name for amber. In 1756 the great Russian scientist M. V.
Lomonosov was the first to make theoretical analysis of electrical phenomena.

At present the nature of electrification is explained by the electron theory. According
to the modern theory all matter is composed of atoms or tiny particles. There are many
kinds of atoms. Each atom consists of a nucleus, a small positively charged mass and a
number of lighter negatively charged particles called electrons, which revolve around the
nucleus. Normally each atom of a substance is electrically neutral, or it has equal
amounts of negative and positive charges, i.e. produces no electrical effects. If the
number of negative charges is not equal to the number of positive charges, the matter
will produce electrical effects.

When an electric charge is at rest it is spoken of as static electricity, but when it is in
motion it 1S referred to as an electric current. In most cases, an electric current is
described as a flow of electric charges along a conductor.

Not all substances are good conductors of electricity, as a general rule metals are good
conductors of electricity, whereas nonmetals are poor conductors. The poorest of
conductors are commonly called insulators or nonconductors. There are a large number
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of substances that are neither good conductors of electricity nor good insulators. These
substances are called semi-conductors.

An electric current which flows in the same direction through a conductor or a current
which does not change its polarity is called a direct current or a continuous current. Its
abbreviation is D. C. An alternating current (A. C.) flows first in one direction and then
in the other.

An electric circuit is a path through which an electric current flows. This is a complete
path along which electrons can transmit their charges. An electric circuit includes a
battery, generator, or magnetic means for producing current flow. Some portion of the
circuit is made to do useful work.

The circuit is said to be open when no charges can move due to a break in the path.
The circuit is said to be closed when no break exists —when switches are closed and all
connections are properly made. Special symbols are used to show electrical systems.
There 1s a wide range of these symbols. There are some of them which are used when we
draw circuits:

lamg

{ Resistor

Potential sugply

* I II — battery

— Ceul

———@— Galvanoscape
—/0-— One way switch

—— Jwo way switch

Fig.1. Circuit symbols

33



Text 5

1.IlpounTaiite ciioBa 1O TPaHCKPUIILUU:
ammeter | amito|, amperes | @mpeaz|, voltmeter | voultmi:to|, voltage | voultids|,
aluminium [al(j)o miiom|, glass |gla:s|, ohmmeter | ouvm mi:to|, wattmeter | wotmi:to)|.

2.00paTuTe BHUMaHUE Ha MIEPEBOJI CIAEAYIOMIMX CIOB U CIOBOCOYETaHU:
electrical values- anekTpudeckas BeIUYNHA;
ammeter - aMIepmMeTp;

amp - amrep;

volt - BOJbT;

ohm - omM;

resistance - CONPOTUBIICHHUE;

ohmmeter - ommeTp;

galvanometer — rajibBAaHOMETP;

circuit - 11enb (B AJIEKTPUKE);

shunt - mryHT; coeguHeHue;

armature coil - sKopHas KaTyuka.

3.Hp0‘-IHTElI>iTC TCKCT U IICPCBCAUTC IIPH IIOMOIIHN CJIOBAPA HC3HAKOMBIC CJIOBA U
CJIOBOCOYCTaHMAI.

4.IIpounTaiiTe U NEPEBENTE BECH TEKCT:

ELECRICAL MEASURING UNITS AND INSTRUMENTS

Any instrument which measures electrical values is called a meter. An ammeter
measures the current in amperes. The unit is named after Andre Marie Ampere, a French
scientist, who discovered a great number of facts about electricity over a hundred years
ago. The abbreviation for the ampere is amp. A voltmeter measures the voltage and the
potential difference in volts. The volt is named after Alessandro Volta, an Italian
scientist.

The current in a conductor is determined by two things, the voltage across the
conductor and the resistance of the conductor. Every material object offers some
resistance to the flow of an electron current through it. Good conductors like the metals,
copper, silver and aluminium offer very little resistance, while nonconductors such as
glass, wood and paper offer a very high resistance. The unit by which resistance is
measured is called the ohm. The resistance in practice is measured with the ohmmeter. A

wattmeter measures electrical power in watts. Very delicate ammeters are often used for
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measuring very small currents. A meter whose scale is calibrated to read a thousandth of
an ampere is called a milliammeter. One whose scale is calibrated in millionth of an
ampere is called a microammeter or galvanometer.

Whenever an ammeter or voltmeter is connected to a circuit to measure electric
current or potential difference the ammeter must be connected in series and the
voltmeter in parallel.

As illustrated in Fig.1 (circuit diagram showing the connections for an ammeter and
voltemeter) the ammeter is so connected that all of the electron current passes through it.
To prevent a change in the electron current when
such an insertion is made, all ammeters must
have a low resistance. Most ammeters therefore
have a low resistance wire, called a shunt,
connected across the armature coil. A voltmeter,
on the other hand, is connected a cross that part
of the circuit for which a measurement of the
potential difference is required. If the potential
difference between the ends of the resistance R is wanted, the voltmeter is connected as
shown.

TOPIC 6. MATERIAL TYPES
Text 1

1.IlpounTaiite ciioBa MO TPAaHCKPUIILUU:
iron |'aran|, hydrogen | haidradz(o)n|, alloy | @loi|, chromium | kravmiom|, manganese
| mangoni:z|, tungsten | tagst(o)n.

2.00parure BHUMaHUE HA MEPEBO/I CIEAYIOIINX CJIOB U CIOBOCOYETAaHUM:
iron - Y€PHBIN METAILT;

copper - Me[b;

carbon - yriaepo;

silicon - KkpeMHMUIA;

ferrous metals - u€pHbie MeTAILIIBL;

non-ferrous metals - IBeTHbIE METaIIBI;

aluminium - aJIFTOMUHMIA;

chemically bound - xumuuecku cBsI3aHHBIN;

hydrogen - Bogopon;

oxygen - KUCIOPO/I;
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alloy - cruas;

steel - cTaib;

iron-carbon alloy - >xene30-yriaepoaucTsiii CIIjIaB;
chromium - xpowm;

manganese - MapraHerl;

tungsten - BoJib(pam.

3.Hp0qHTaﬁTe TCKCT M IICPCBCOAUTC IIpU IMOMOIIU CJIOBApA HC3HAKOMBIC CJIOBA H
CJIOBOCOUYCTAHMUAI.

4.1IpounTaiiTe 1 NepeBeIUTE BECh TEKCT:

MATERIAL TYPES
Engineering materials can be divided into:
» metals- examples of metallic materials are iron (Fe) and copper (Cu)
* non-metals- examples of non-metallic materials are carbon (C) and silicon (Si).
As iron is such a widely used material, metals can be divided into:
» ferrous metals- those that contain iron;
* non-ferrous metals- those that do not contain iron.

With regard to the chemical composition of materials -the chemicals they contain, and
how those chemicals are combined- three main categories can be used:

* Elements are pure materials in their most basic form. They cannot be broken down into
different constituents (‘ingredients'). Examples of elements widely used in engineering
materials are iron, carbon and aluminium (AI).

* Compounds consist of two or more elements that are chemically bound - that is,
combined by a chemical reaction. An everyday example is water, which is a compound
of hydrogen (H) and oxygen (0).

» Mixtures consist of two or more elements or compounds which are mixed together, but
which are not chemically bound. In engineering, common examples are alloys -that is,
metals which have other metals and/or non-metals mixed with them.

A common example is steel, which is an iron-carbon alloy, and can include other
alloying metals- metals which are added to alloys, in small quantities relative to the main
metal. Examples of widely used alloying metals are chromium (Cr), manganese (Mn)
and tungsten (W).

5.Cxaxute, SBISIIOTCSA JIM JAHHBIC YTBEP)KICHUS BEPHBIMU WM HEBEPHBIMH (true or
false):

1 The elements that make up a compound are chemically bound.
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2 Alloys are chemical compounds that are frequently used in engineering.
3 Alloys can contain both metallic and non-metallic constituents.

4 In an alloy, an alloying metal is the biggest constituent, by percentage.
5 Steel is a metallic element.

Text 2

1.ITpounTaiiTe cioBa MO TPAHCKPHUIIIINU:

significant  |sig nifik(e)nt|, quantity | kwontiti|, approximately [0 proksimatli|,
molybdenum |ma'libdonom|, cobalt |'koubo:lt|, deteriorate |d1 tiorrorert|, oxidizing
|'pksidarziy)|.

2.00paTuTe BHUMaHKUE Ha MEPEBOJI CIAEAYIOIIMNX CIOB U CIOBOCOYETAHUI:
steel - cTap;

alloy - crunas;

carbon steel - yriaepoaucras cTaib;

mild steel - Msarkas craip; MaOyriaepoaucTas CTalb;
medium carbon steel - cpenHeyriepoaucTas cralb;
alloy steel - nerupoBaHHas cTajb;

chromium - xpowm;

nickel - HHUKEND;

manganese - MapraHeir;

molybdenum — Mmonu6aeH;

vanadium - BaHa UM,

stainless steel - HepxkaBerolas CTalb;

tool steel - UHCTpyMeHTaIbHAS CTAJIb;

corrode - p>KaBeTh; MOJBEPTraThCs ICUCTBUIO KOPPO3HH;
iron oxide - OKHCH JKeje3a;

3.IIpounTaliTe TEKCT W MEPEBEAUTE NPU TNOMOIIM CJIOBAPS HE3HAKOMBIE CJIOBa M
CJIOBOCOYETAHHS.

4.1TpounTaiiTe U IEPEBEANTE BECH TEKCT:

STEEL
Steel is the most widely used engineering material. Technically, though, this well-
known alloy of iron and carbon is not as simple as one might think. Steel comes in a
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huge range of different grades, each with different characteristics. For the
inexperienced, it can be difficult to know where to begin.

A good place to start is with the two main types of steel. The first, carbon steels,
consist of iron and carbon, and contain no significant quantities of other metals.
Carbon steels can be divided into three main grades:

» Mild steel - the most widely used grade - is a low carbon steel which contains up
to approximately 0.3% carbon.

* Medium carbon steel contains between approximately 0.3% and 0.6% carbon.

* High carbon steel contains between approximately 0.6% and 1.4% carbon.

The second main category of steel is alloy steels, which consist of iron, carbon and
one or more alloying metals. Specific grades of alloy steel include:

* low alloy steels, which contain 90% or more iron, and up to approximately 10% of
alloying metals such as chromium, nickel, manganese, molybdenum and vanadium ¢
high strength low alloy steels (HSLA), which contain smaller quantities of the

above metals (typically less than 2%)

* stainless steels, which contain chromium as well as other metals - such as nickel -

and which do not rust.

* tool steels, which are extremely hard, and are used in cutting tools. They contain
tungsten and/or cobalt. A widely used grade of tool steel is high-speed steel,

which is used in cutting tools that operate at high temperatures, such as drill bits.

One weakness of mild steel is that it corrodes - its surface progressively deteriorates
due to a chemical reaction. This reaction takes place between the iron in the steel and the
oxygen (02) in the air, to form iron oxide. When iron corrodes, we say that it rusts. In
some metals, such as aluminum (Al), the presence of corrosion is not a problem, as the
layer of oxide around the metal remains hard, which prevents it from oxidizing any
further. However, when mild steel goes rusty, the rust on the surface comes off
continuously, and a new rusty layer forms, progressively 'eating into' the metal.

5. Ckaxute, SBISIOTCS JIM JIAHHBIE YTBEP)KJIEHUS BEPHBIMU WM HEBEPHBIMH (true or
false):

1 Steel is an alloy of iron and carbon.

2 Mild steel is a high carbon steel.

3 Alloy steels contain carbon.

4 Chromium and nickel are used as alloying metals in steel.

5 Low alloy steels contain more chromium than iron.

6 Stainless steel is an alloy steel.

7 Tungsten 1s added to steel to make it softer.

8 High-speed steel is suitable for making cutting tools that get very hot.
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Text 3

1.IIpounTaiite ci10Ba 1O TPAHCKPHUIILUK:
duralumin |dju raljomin|, titanium [tA1 temrom|, brass |bra:s| , precious | prefas|,
galvanized | gaelvonaizd|, zinc |zimk]|.

2.00paTuTe BHUMaHHUE Ha MEPEBOJI CAEAYIOIIMX CIOB U CIOBOCOYETAHUM:
aircraft manufacturing - camon€rocTpoeHue;

lightweight metal - nérkuit meramn;

pipe - Tpy0a;

brass - x&&nrast Menb; TaTyHb;

duralumin — gropanOMUHUIA;

tin - 0JIOBO, KECTh;

lead - cBuHer;

silver - cepedpo;

gold — 3051070;

corrosion-resistant - KOppO3UEyCTOMYUBBIN, YCTONYHUBBINA K BO3ACHCTBUIO KOPPO3UU;
plating - mOKpBITHE METAIIIOM (JIEKTPOJIUTUUECKUM ITYTEM);

galvanizing - raJIbBAaHUYE€CKOE MOKPHITHE METAILJIOM; OIIMHKOBKA;

molten - pacruIaBICHHBIN; XKUIKUM;

acid - kuca0Ta;

electrolyte - aexTpoOIUT;

negative terminal - oTpuIaTenbHas KiemMma, MoJIC aKKyMyJIITOpHOU OaTapeu;
positive terminal - moar0C aKKyMyJIATOPHOM OaTapeu; MOJIOKUTEIbHAS KJIeMMa.

3.IIpounTaiiTe TEKCT U NEPEBENUTE IPU TOMOLIM CIOBAPsI HE3HAKOMBIE CJIOBA U
CJIOBOCOYETAHMS.

4 .ITpouunTaiiTe U IEPEBEIUTE BECH TEKCT:

NON-FERROUS METALS

Aluminium is widely used, often in alloy forms. An example is duralumin, an alloy
used in aircraft manufacturing, which also contains copper ( 4.4%) and magnesium

(1.5%). Aluminium can also be alloyed with titanium to produce very strong,

lightweight metals.

Copper is an excellent electrical conductor, which makes it ideal for use in electric
wires. Good ductility also makes it suitable for pipes. Copper is widely used in alloys,

notably brass (copper and zinc) and bronze (copper and tin, and sometimes lead).
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Silver is a precious metal - a reference to its high cost. It is a better electrical
conductor than any other material, so it is often used for electronic connections. Another
precious metal - gold - is also an excellent conductor, and is highly corrosion-resistant.

Non-ferrous metals can be used to protect steel from corrosion by plating it- that is,
covering it with a thin layer of metal. An example is galvanizing (zinc plating).

Steel can be hot-dip galvanized, by placing it in molten (liquid) zinc. It can also be
electrogalvanized, which is a type of electroplating. With this technique, the steel
component is placed in a liquid (often an acid)- called the electrolyte- and connected to
the negative terminal (-) of an electrical supply, to become the cathode (the negative
side). A piece of zinc is also placed in the electrolyte, and is connected to the positive
terminal ( +) of the supply. This then becomes the anode (the positive side). An electric
current then flows between the pieces of metal, through the electrolyte. This causes a
chemical reaction, which deposits zinc
on the cathode, plating the component.

A related process, called anodizing, is used to protect aluminium. The component to be
anodized is connected to the positive terminal (to become the anode) and placed in an
electrolyte, with a cathode. As electricity flows, aluminium oxide is deposited on the
anode. As this is harder than aluminium metal, it provides protection.

5.CocraBbTe MMPpCAJIOKCHUA:

Duralium can be mixed with copper to make silver.

Titanium resists corrosion better than the other precious metal, brass.

Zinc has a high strength-to-weight ratio and is often alloyed with aluminium.

Copper is an aluminium alloy that also contains copper and bronze.

Gold can be mixed with tin and lead to produce magnesium.
Text 4

1.IlpounTaiite cii0Ba MO TPAHCKPUIILUU:
latex |'letteks|, polymer | polims|, synthetic |sin'Oetik|, thermoplastic [6a:mauv plastik|.

2.00paruTe BHUMaHUE Ha MEPEBO/I CIEAYIOIIUX CJIOB U CIOBOCOYETAHUM:
polymer - monumep;

rubber - pe3uHa; Kayuyk;

natural polymer - HaTypaJIbHBIN TTOJIUMEP, TPUPOAHBINA TOJIUMED;
manmade - UICKyCCTBEHHBIM, CO3JaHHBIN pyKaMu 4EJIOBEKa;
thermoplastic — TepmoracTuk;

mould - nuteiinas popma;
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solid material - MOHOTMTHBIN MaTepHUa, CIUIONIHON MaTepyal;

ABS - AbC-nnactuk;

polycarbonate - momukapOoHar;

thermoset - OTBepkaaeMblil MaTepua;

€pOoXy resins - AMOKCHIHBIE CMOJIBI;

polyimide - moaumu;

engineering plastics - KOHCTPYKITMOHHBIE IIACTUKH; KOHCTPYKITMOHHBIE TIACTMACCHI;
elastomer - amacTomep (BEIIECTBO).

3.1IpounTanite TEKCT ¥ NEPEBEANUTE NPU IMIOMOILIM CIOBAPS HE3HAKOMBIE CII0OBA U
CJIOBOCOYETAHHS.

4.ITpounTaiiTe U NEPEBEIUTE BECH TEKCT:

POLYMERS

With names such as polytetrafluoroethyline and polyethyleneteraphthalate, it's not
surprising that polymers are usually called by their more common name, plastic. But
what, exactly, is a polymer or a plastic?

Polymers are compounds made up of several elements that are chemically bound.
Most compounds consist of large numbers of tiny molecules, which each contain just a
few atoms. For example, a water molecule - H20- contains two hydrogen atoms and one
oxygen atom. But the molecules of polymers contain huge numbers of atoms, joined
together in long chains.

Rubber, thanks to its many uses from rubber bands to car tyres, is one of the best-
known polymers. It comes from latex, a natural liquid which comes from rubber trees.
Rubber is therefore a natural polymer. However, most of the polymers used in industry
are not natural, but synthetic. The term 'plastic' is generally used to refer to synthetic
polymers- in other words, those that are manmade.

Synthetic polymers can be divided into two main categories:

Thermoplastics can be melted by heat, and formed in shaped containers called moulds.
After the liquid plastic has cooled, it sets to form a solid material. A thermoplastic is a
type of plastic that can be heated and moulded numerous times. Examples of
thermoplastics that are common in engineering include:

* ABS (acrylonitrile butadiene styrene)- stiff and light, used in vehicle bodywork

* polycarbonate - used to make strong, transparent panels and vehicle lights

* PVC (polyvinylchloride) -a cheaper plastic used for window frames and pipes.
Thermosetting plastics, also called thermosets, can be heated and moulded like
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thermoplastics. They may also be mixed from cold ingredients. However, during cooling
or mixing, a chemical reaction occurs, causing thermosets to cure. This means they set
permanently, and cannot be moulded again. If a thermoset is heated after curing, it will
burn. Examples of thermosets used in engineering are:

* epoxy resins- used in very strong adhesives

* polyimides- strong and flexible, used as insulators in some electric cables.

Two more categories of polymer are engineering plastics and elastomers. Engineering
plastics are mostly thermoplastics that are especially strong, such as ABS and
polycarbonate. Elastomers are very elastic polymers which can be stretched by force to
at least twice their original length, and can then return to their original length when the
force is removed.

5. BBI6€pHTe HY>XHOC CJIOBO, YTOOBI 3aKOHYUTH TEKCT:

A lot of rubber is made from latex, a (1) natural/synthetic polymer which comes from
rubber trees. However, not all rubber comes from trees. Synthetic rubber is a (2)
manmade/natural polymer with similar properties to latex. Plastics are also polymers.
Like rubber, they consist of long chains of (3) atoms/molecules which form extremely
large (4) atoms/molecules.

TOPIC 7. MATERIAL PROPERTIES
Text 1

1.06patuTe BHUMaHUE HA TIEPEBO/] CIEAYIONINX CIIOB U CJIOBOCOUYETAHHIA:
tensile strength - pacTsaruBaroiiee ycuine, npeaesl IpOYHOCTH MPU OTPBIBE;
tension - HanpsPKeHUE, HANPSHKEHHOCTD, HATSIHYTOCTb;

compression - CKaTue;

stretching forces - cuia pacTskeHus, cuiia HaTSHKCHHUS;

crushing forces - pa3zpyiatoiye Harpy3KH;

extension - BBITSITUBAHUE;

elongation - BBITSATHBaHUE; yAJTUHEHUE;

resist - COMPOTUBIATHCS, MPOTHUBUTHCS;

compressive strength - KOMIIpeccuOHHas! MPOYHOCTH, IPOYHOCThH Ha CHKATHUE.

2.ITpouunTaiiTe TEKCT U MEPEBEAUTE MPU MOMOIIHU CIOBAPS HE3HAKOMBIE CJIOBA U
CJIOBOCOYETAHHS.
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3.IIpounTaiiTe U NEPEBEAUTE BECh TEKCT:

TENSILE STRENGTH AND DEFORMATION

When materials are exposed to forces, such as tension (stretching forces ~0~) and
compression (crushing forces ~0~), they deform- that is, they change shape. The type of
deformation depends on the type of force that is applied.

When a material is subjected to tension, its length will increase by a certain amount.
This is called extension or elongation. It is especially important to understand the
performance of materials in tension, as their tensile strength (ability to resist tension) is
usually lower than their compressive strength (ability to resist compression).

Text 2

1.O0paTuTe BHUMaHUE Ha TIEPEBOJI CIACAYIOMIUX CIOB U CIOBOCOYETAHUM:
elasticity - 3J1aCTUYHOCTB; YIIPYTOCTb;

elastic material - ynpyruit maTepua;

elastically deformed - ynpyro nedopmupoBaHHbIi;
stiff - sxécTkmii;

brittle - xpynkuii, TOMKHii;

significantly - 3HaYUTENBHO;

hammering - KOBKa;

rolling - mpokarka;

malleable - xoBKuiA;

ductile — mIacTUYHBIA.

2.1TpounTaiiTe TEKCT U NMEPEBEAUTE NPU MOMOILHN CIIOBAPS HE3HAKOMBIE CJIOBA U
CJIOBOCOYETAHMS.

3.IIpounTaiite U nepeBeaUTE BECh TEKCT:

ELASTICITY AND PLASTICITY
Some materials can extend significantly, but still return to their original shape. A
material's ability to do this is called elasticity. Rubber is an example of a very elastic
material- it can be elastically deformed to a considerable extent.
If a material has very low elasticity, and is strong, engineers say it is stiff. If a material
has low elasticity and is weak, it is described as brittle- that is, it fractures (breaks, due to
tension) very easily. Glass is an example of a brittle material.
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Some materials can change shape significantly, but do not return to their original shape.
We say these materials are plastic. Often, plasticity is described in specific terms. A
material that can be plastically deformed by hammering or rolling- for example, lead
(Pb)- is malleable. A material that can be drawn out (stretched) into a long length- for
example, copper (Cu)- is ductile.

Text 3

1.06patute BHUMaHUE HA MIEPEBO/I CIEAYIOMIUX CIIOB M CIOBOCOUETAHUM:
tensile testing - uciBITAHNE HA PACTSKEHUE;

sample - oOpazerr;

bar - 6pycok, 6oJBaHKa (MeTalIa);

tensile force - pactaruBaroias cuia, Cuiia pacTsyKEeHUs;

limit of proportionality - mpeaen ynpyrocrtu;

elastic limit - mpegen ynpyroctu;

yield point - npezaen BbIHYXIEHHON AIACTUYHOCTH, TOYKA TEKYUYECTH;
ultimate tensile strength - npeaenbHast NPOYHOCTH TP PACTKEHUU;
fracture point - uznom;

2.HquHTaﬁTe TCKCT H IICPCBCAUTC IIPHU IIOMOIIHM CJIOBApsA HC3HAKOMLIC CJIOBA H
CJIOBOCOYCTAHMSI.

3.IIpounTaiiTe U NEpeBEAUTE BECh TEKCT:

STAGES IN ELASTIC AND PLASTIC DEFORMATION
The graph below shows the typical extension behaviour of ductile materials in tensile
testing - where a sample bar is subjected to a progressively increasing tensile force.

Tensile load
{.) 1 2 3 4 5

Extension

Elastic Plastic
deformation deformation
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Points 0-1. The extension of the bar is proportional to the increase in tension. For
example, when tension increases by 10%, length increases by 10%.

Point 1. The bar reaches the limit of proportionality. Beyond this point, length begins to
increase at a slightly greater rate than tension.

Point 2. The elastic limit is reached. Beyond this point, the bar will no longer return to its
original length. In many materials, the elastic limit occurs almost immediately after the
limit of proportionality.

Point 3. The bar reaches its yield point. Once it yields, it continues to increase in length,
even without a further increase in tension.

Point 4. This is the ultimate tensile strength (UTS) of the material. Beyond this point, a
waist (a narrower section) appears at a point along the length of the bar, signalling that it
is about to fracture.

Point 5 . This is the fracture point, where the bar breaks in two.

4. JlomoaHUTE TPEJIOKEHUS CII0BaMU: compression, deformation, elongation, extension,
tension

1 A stretching force is called .........cccceevvveeeennennn. .

2 A crushing force is called ..........cccvveeennnennnnne. :

3 Extension is also called ..............ccccoeevennnnnnns .

4 Tension CAUSES .......ccoevvvvvveeeeeeeeeennn. (o) (R .

5 Tension or COMPIESSION CAUSE ....ecevvvveeeeerveeeerevveaans :

Text 4

1.O06paTuTe BHUMaHHUE HA TTEPEBOJI CIASAYIONIMX CJIOB M CIOBOCOYETAHUM:
hardness - MpoOYHOCTH;

durability - BBIHOCIMBOCTB, TPOYHOCTD;

scratch hardness - TBEpIOCTH MO IapanaHkio;

abrasion resistance - CONpOTUBIIEHNE UCTUPAHUIO;

indentation hardness - conpoTuBIeHNE BAABIMBAHUIO;

impact - yaap.

2.IlpounTaiiTe TEKCT M TNEPEBEAMTE IPU TOMOIIM CJIOBApsS HE3HAKOMbIE CIIOBA U
CJIOBOCOYETAHHSI.

3.IIpounTaiite U nepeBeaUTE BECh TEKCT:
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HARDNESS

The hardness of a material affects its durability- that is, how long it will last.
Generally, hard materials are more durable than soft materials, because they are better at
resisting wear progressively worsening damage - to their surfaces. Hardness can be
defined in two main ways:
* Scratch hardness describes a material's ability to resist being scratched. Materials with
a high degree of scratch hardness are said to have good abrasion resistance - they are
good at resisting damage due to abrasion (the action of two surfaces being rubbed
together).
* Indentation hardness describes a material's ability to resist indentations - that is,
compressions in the surface of a material caused by impacts.

Text 5

1.O6pature BHUMaHUE HA NIEPEBO/I CIEAYIOIIUX CJIOB U CIOBOCOYETAHUM:
metal fatigue - ycramocTs MeTania;

cyclic loads - nuknnyeckast Harpys3Ka;

micro-cracking - 00pazoBaHUE MUKPOTPEILUH;

fatigue cracking - mosiBeHue TPEIIMH OT YCTaJOCTH;

fracture toughness - U3JI0MOCTOMKOCTH;

creep - Moa3y4yecThb (MeTasa).

2.IIpounTaiiTe TEKCT M NEPEBEAUTE IPU ITOMOIIM CJIOBapsi HE3HAKOMBIE CJIOBA WU
CJIOBOCOYETAHHS.

3.1IpounTaiiTe U NEPEBEAUTE BECH TEKCT:

FATIGUE, FRACTURE TOUHNESS AND CREEP

In aircraft construction, special attention must be paid to two materials problems that
are well understood by mechanical and structural engineers. One is fatigue, often called
metal fatigue in metals.

This problem is caused by cyclic loads- forces that continually vary. In aircraft, the
wings are affected by cyclic loading as they frequently flex, continually bending up and
down due to air turbulence. The consequence of fatigue is micro-cracking — the
formation of cracks too small to see with the eye, and which worsen over time. The
speed at which fatigue cracking progresses depends on the material's fracture toughness.
This is a measure of how easily cracks that have already formed continue to open up and

increase in length.
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Another problem 1is creep - where components become permanently deformed
(stretched, for example), due to loads. Creep increases over time. The problem is made
worse by heat, so is a major issue in engines, where both loads and temperatures are
high.

Text 6

1.06patuTe BHUMaHUE HA TIEPEBO/I CICAYIOMIUX CJIOB U CJIOBOCOUYCTAHHIA:
thermal conductor - MmaTepua MOBBIIIEHHON TETUIOTIPOBOIHOCTH;
thermal insulator - TeTION30ISIITMOHHBIN MaTEPHAIT;

thermal expansion - TeTIOBOE pacIIMpEeHUE;

linear expansion - JTUHEHHOE pacIIUpPEHUE.

2.Hp0‘lHTaﬁTe TCKCT H IICPCBCAUTC IIPH IIOMOIIMN CJIOBAPA HC3HAKOMBLIC CJIOBA H
CJIOBOCOYCTAHMSI.

3.IIpounTaiite U NEpeBEAUTE BECh TEKCT:

BASIC THERMAL PROPERTIES

Some materials conduct (carry or transmit) heat better than others. Therefore, thermal
conductivity varies, depending on the material. Copper, for example, is an excellent
thermal conductor. Polystyrene, on the other hand, is an excellent thermal insulator (and
so a very poor thermal conductor).

As temperature increases, most materials expand (increase in size due to heating), and
as temperature falls, they contract (decrease in size due to cooling). The extent to which
expansion and contraction occur is measured by a material's coefficient of thermal
expansion - that is, its change in size for a given change in temperature. The coefficient
for aluminium, for example, is 0.000023. This means that for an increase in temperature
of one degree Celsius, a one-metre length of aluminium will increase in length by
0.000023 metres. This figure can also be referred to as the coefficient of linear
expansion, since it describes change in length (a linear measurement).

4. JlonoHUTE TIPEJIOKEHUS clloBaMu: abrasion, durability, durable, hard, indentation,
scratch, soft

The cutting wheel will be surrounded by transparent guards. These will allow the
operator to see the cutting wheel at all times, and will shield the operator from flying
metal fragments. The guards must therefore be constructed from material with a high

degree of (1) ........... hardness, to protect it from impacts. As the guards will require
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regular cleaning, the action of wiping away metal fragments will result in (2) .......... The
guards must, therefore, have sufficient (3) .............. hardness in order to retain their
transparency and ensure adequate (4) ............. .

TOPIC 8. FORMING, WORKING AND HEAT-TREATING METAL
Text 1

1.00paruTe BHUMaHUE Ha MIEPEBO/I CIACAYIOIIUX CJIIOB U CJIOBOCOYCTAHUMN:
casting - TUThe, OTJIUBKA;

die - mraMn (MHCTPYMEHT, MeTaJuTnyecKkas (hopMa JJis CEpUIHOTO U3TOTOBJICHUS
M3JEIUN ITaMIIOBKOM, TUCHEHUEM, JABJICHUEM HIIM YEKAaHKOM );

sintering - OOXWuT;

molten metal - >kuaKui MeTa, pacIiaBICHHBIN METaLT;

solid mass - TBEpaas macca;

extrusion - BbIJaBIMBaHUE (Ha Mpecce);

shaping tool - ¢hacoOHHBIN UHCTPYMEHT, CTPOTATIBHBIN pe3ell, PacoHHBIN pe3ell.

2.1IpounTaiiTe TEKCT M NEPEBEOUTE IPU IIOMOIIM CJIOBapsi HE3HAKOMBIE CJIOBA U
CJIOBOCOYETAHHS.

3.IIpounTaiite U nepeBeaUTE BECh TEKCT:

CASTING, SINTERING AND EXTRUDING METAL

Metal can be formed into shapes using heat and pressure. Casting involves heating
metal until it becomes molten (liquid) and pouring it, or forcing it under pressure, into a
mould called a die. Instead of being cast, metal components can be formed by sintering.
This is done by using metal powder instead of molten metal. The powder is placed in a
die and compressed into a solid mass. It is then heated (though not melted) until it
becomes sintered - that is, the powder particles join together structurally, due to the heat.

Metal can also be shaped by extruding it into long lengths. Extrusion involves heating
metal until it is molten, then forcing it at high pressure through a shaping tool- also
called a die to form bars or tubes, for example. At the same time, the metal cools and
becomes solid.

Text 2

1.06patute BHUMaHUE HA MEPEBO/I CIEAYIONIIMX CJIOB U CIOBOCOYETAHUM:
forge - Ky3Huna, ropH;
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hammering - KOBKa;

forging - KOBKa;

automated machines - craHOK-aBTOMAT;

drop forging - 00bEMHas MITAMIOBKA Ha MaJAI0IEM MOJIOTE;
hot rolled metal - ropsiaexaranplii METaILT;

cold rolled metal - xonogHOKaTaHBIN METAT;

shot-peened - 001y ThIN 1POOBIO.

2.1IpounTaiiTe TEKCT M MNEPEBEAUTE IPU IIOMOIIM CJIOBapsi HE3HAKOMBIE CJIOBA U
CJIOBOCOYETAHHS.

3.IIpounTaiite U nepeBeaUTE BECh TEKCT:

WORKING METAL

Traditionally, many metal tools were made by heating iron bars in a fire, called a
forge, until they were red hot or (hotter still) white hot. The metal was then worked- in
other words, shaped by hammering it. Working metal using compression (for example,
hammering) 1s also called forging. The same basic technique is still in use today,
especially with steel. However, large, automated machines are now used. Metal is often
worked (or forged) when hot (hot forged), but may also be worked when it 1s cold (cold
forged).

A common forging technique is drop forging, where a heavy hammer is dropped onto
a piece of metal. A die fixed to the hammer compresses the metal into the required
shape. Rollers can also be used to apply compression, with or without heat, to produce
hot rolled or cold rolled metal.

Forging also increases the hardness of metal. This is called work hardening. Metal
becomes work hardened because its structure is changed by compression. The same
result can be achieved without hammering or rolling - and therefore without changing
the component's shape — by shot-peening. This involves firing small metal balls (metal
shot) at the surface of components (when cold), at high speed. After components have
been shot-peened, their surface is significantly harder.

Text 3

1.O06paTuTe BHUMaHHE Ha TIEPEBOJI CIASAYIOIINX CIOB U CIOBOCOYETAHUM:
heat treating - Tepmuueckast o6padboTka (Merasia);
quenching - 3akaquBaHue, OXJAKICHUE;

annealing - mpokasika;
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tempering - 3aKaJjika ¢ MOCJIEAYIOUIIM OTIYCKOM;
precipitation hardening - AuCTIEpCHOHHOE TBEPCHHE;
case hardening - moBepXHOCTHOE YIIPOYHEHHE.

Z.HpO‘IHTafITC TCKCT H IICPCBCAUTC IIPHU IIOMOIIHM CJIOBApsA HC3HAKOMBIC CJIOBA H
CJIOBOCOYCTAHMSI.

3.IIpounTaiite U nepeBeIUTE BECh TEKCT:

HEAT TREATING METAL
The properties of a metal can be changed by heat treating it- that is, heating and cooling
the metal. The table below, from the technical information section of a steel supplier's
website, summarizes the main types of heat treatment.

en0e o

Type of heat treatment Description of process Properties of treated metal

quenching Metal is heated, then dipped in water or ~ Quenched metal is harder, but tends to
oil to cool it rapidly. be more brittle.

annealing Metal is heated, then allowed to cool Annealed metal is generally softer and
slowly. mare elastic.

tempering Metal is heated and kept at a high Tempered metal possesses a balance

temperature for a period of time. between hardness and elasticity.

Precipitation-hardened metal is harder
than tempered metal.

precipitation hardening
(also called age hardening)

A process similar to tempering, but heat
is maintained for longer.

Only the outer surface of case-hardened
metal becomes harder,

case hardening (also
called surface hardening)

Metal is heated in specific types of gas
(not in air), causing its surface to absorb
elements such as carbon.

4.CocraBbTe MPEIIOKEHHUS:

If a metal is precipitation
hardened,

it is held at a high temperature
for a time,

making it harder, but more
brittle.

When metal is annealed,

it is heated with a gas

to improve its hardness without
reducing its elasticity too much.

If metal is quenched, this
means

it can also be described as age
hardened,

to harden only the metal neai
the surface.

When a metal is tempered,

its temperature is allowed to
decrease gradually,

because it is heated for a long
time.

If a metal case is hardened,

its temperature is reduced
rapidly,

in order to make it more elastic
and less brittle
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TOPIC 9. MATERIAL FORMATS
Text 1

1.06patuTe BHUMaHUE HA TIEPEBO/] CICAYIOMINX CIIOB U CJIOBOCOUYCTAHUIA:

raw material - CpIpBE;

powder - TOPOIIIOK;

pellet - rpanymna;

fibre - BOJIOKHO;

steel ingot - cTanpHas O0IBaHKA,

bloom - 651t0M (TOTYTIPOAYKT METALTYPTHIECKOTO TPOU3BOICTBA — CTaJbHAs 3arOTOBKA
CeUeHHs1, OJIM3KOTO K KBaJAPATHOMY, CO CTOPOHO# cBbIte 140 MMm);

billet — mamika, 6pycok, 3aroToBKa, 60JBaHKA;

2.HquHTaﬁTe TCKCT M IICPCBCAUTC IIPHU IIOMOIIHM CJIOBApsA HC3HAKOMBIC CJIOBA H
CJIOBOCOYCTAaHMU.

3.IIpounTaiite U NepeBEAUTE BECh TEKCT:

RAW MATERIALS FOR PROCESSING

Generally, raw materials are materials which need to be processed before they are

used - for example, melted and cast in a mould. Common formats of raw material are:

» powder: quantities of very fine (small) particles, such as cement powder

* pellets: larger, standard-sized pieces of material, typically pea-sized to egg-sized,
intended to be melted for forming in moulds - for instance, plastic pellets

« fibres: very fine, hair-like lengths, such as glass fibres.

When steel and other metals are produced, they are made into blocks called ingots,
which can subsequently be melted and cast. Very large steel ingots are called blooms.
One standard size for steel blooms is 630 mm x 400 mm x 6 m. Steel can also be
supplied in smaller blocks, of various sizes, called billets.

Text 2

1.O0paTuTe BHUMaHNE Ha TIEPEBOJI CIASAYIONIMX CJIOB U CIIOBOCOYETAHUM:
bar - 6pycok; 6osnBaHKa (MeTaIa);

rod - pyT;

sheet - nmuct (Oymaru, cTekiia, MeTajlia);

board — gocka;
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roll - pyson , OyxTa;

coil - OyxTa (kaHarta, IpoOBOJA);

plate - muita (MeTana), JIUCT;

structural steel section - cTanbHbIE TPOPHIH;
tube - Tpy0a;

hollow - mycToi, oI,

solid - MIOTHBIH, CIIOIIHOM, IIECJIbHBIN;

pipe - Tpy0a;

wire - MPOBOJIOKa, MTPOBOJ;

cable - kabelb;

insulation - u3onsAIMA;

solid wire - OTHOKUJIbHBIN TTPOBOJI;

stranded wire - MHOTOIIPOBOJIOYHBIN MTPOBOI.

2.HquHTaﬁTe TCKCT KW IICPCBCAUTC IIpU IIOMOIOK CJIOBApA HC3HAKOMBIC CJIOBA H
CJIOBOCOYCTAaHMUI.

3.IIpounTaiite U NEpeBEAUTE BECh TEKCT:

FORMATS OF PROCESSED MATERIALS

Materials are frequently supplied ready for use in the formats described below.
* Bars are long lengths of solid metal with a relatively small cross-sectional area. These
can be round bars (or rods) which have a circular section. They may also be square bars,
with a square section, and flat bars, with a flat, rectangular section. A bar is generally
made of metal, but a rod can be made of any material.
* Sheets are flat, wide and thin - for steel, thinner than about 3 mm. Other materials
supplied in sheets include plastic, glass and wood. However, sheets of wood are often
called boards. When sheets of metal (or metal sheets) are delivered in large quantities,
they can be supplied in rolls called coils.
* Plates are flat pieces of metal that are wide, but thicker than sheets (for steel, thicker
than 3mm). Non-metals, such as glass, plastic or wood, are not usually called plates;
even if these materials are thicker than 3 mm, they are usually called sheets.
* Structural steel sections are made from rolled or extruded steel, and produced in a
variety of section shapes. I-sections, with profiles in the shape of the letter I, are
common examples.
* Tubes are hollow, not solid. The most common types are round tubes, but square tubes
and rectangular tubes are also produced. Pipes are specifically for carrying liquid or gas.

A pipe is therefore just one type of tube.
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» Wires are thin lengths of metal with circular sections, consisting of one strand - that is,
a long, thin, single piece of material. They are usually supplied in coils. Several wires
can be combined to form a cable. An electrical wire is a single conductor covered with
insulation. The conductor can be a single wire (called a solid wire) or several strands of
wire grouped together (called a stranded wire). An electrical cable has several
conductors, separately covered with insulation, grouped within a second outer layer of
insulation.

4.CxaxuTe, ABISAIOTCA JIU JaHHBIE YTBEPXKACHUS BepHBIMH (true or false)?

1 Raw materials are often intended to be melted or mixed.

2 Powder particles are smaller than pellets.

3 Pellets do not require further processing.

4 A steel bloom is a type of ingot.

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

TOPIC 10. MACHINING
Text 1

1.O0paTuTe BHUMaHUE HA TIEPEBOJI CIACAYIOIIUX CIOB U CIOBOCOYCTAHUI:
machining - 06paboTka Ha cTaHKe (MeXaHH4ecKas);

hole - oTBepcTHE;

groove - mas;

thread - pe3n0a;

swarf - Menkasi MeTaJITHIecKast CTPYKKa,

chips - 0TXOfbI, CTPYXKKA;

2.ITpounTaiiTe TEKCT M MEPEBEAUTE IMPU IOMOIIM CJIOBapsi HE3HAKOMbIE CJIOBA U
CJIOBOCOYETAHHS.

3.IlpounTaiiTe U NEpeBEAUTE BECh TEKCT:

MACHINING AND CNC
Machining is the use of machines to cut pieces of material (called workpieces) and
shape them into components. The tools used in machining, to make holes, grooves,
threads, etc., are called machine tools. Metal is often machined. As it is cut, waste is
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produced, called swarf or chips. During machining, a liquid called cutting fluid may be
pumped onto the workpiece to act as a coolant, keeping the workpiece cool.

In manufacturing, machining is usually guided by computers called computer
numerical control (CNC) systems. Often, design information (on shapes and sizes of
components) is fed directly into CNC systems from computer aided design I computer
aided manufacturing (CAD/CAM) software.

Text 2

1.O06paTuTe BHUMaHUE HA TIEPEBOJT CIACAYIOMIMUX CIOB U CIOBOCOYCTAHUIA:
milling - ppe3zepoBanue;

milling machine - ¢dpe3epHblii cTaHOK;

turning - BpamaHue;

circular cross-section - KpyroBoe ce4eHue;

sawing - MUJICHUE;

band saw - 1eHTOYHAS MTHJIA;

power hacksaw - HOkKOBOUHas TUJIA;

drilling - cBepiieHue;

drill - cBepo, Oyp;

drill bit - 6ypoBoe 10710TO, CBEPJIO;

holesaw - kosblieBast muta (111 MPOPE3KU OTBEPCTHH );
COre - CCpALCBHHA,

boring - cBepieHue;

grinding - mudoBaHue;

grinder - nuIM(OBAIbHBINA CTAHOK.

2.ITpounTaiiTe TEKCT M MEPEBEAUTE IMPU IOMOIIM CJIOBapsi HE3HAKOMbIE CJIOBA U
CJIOBOCOYETAHMUS.

3.IIpounTaiiTe U NEpeBEAUTE BECh TEKCT:

MACHINING WIH CUTTING TOOLS
Milling is cutting done by a milling machine, often using toothed cutting discs (wheels
with teeth that have sharp edges). When a workpiece is milled, it is held in a fixed
position on the machine, and is shaped by cutting tools which rotate (spin) while being
moved over the surface of the workpiece.
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Turning is a technique for cutting components that have a circular cross-section. The
workpiece is turned by a machine called a lathe, which rotates the workpiece. A fixed
machine tool is then moved against the rotating workpiece to cut material from it.

Sawing is cutting using a blade (a thin, sharp piece of metal), which usually has teeth,
to remove a thickness of material slightly wider than the blade. The gap left by the blade,
along the line of the cut, is called a kerf. Machines that use toothed blades include
circular saws, which have rotating circular blades, band saws, and power hacksaws. A
hacksaw has a blade with very small teeth, for cutting metal. Saws may also use abrasive
wheels - that is, thin, circular cutting wheels with rough, hard surfaces - often made of
industrial diamond.

Drilling is a technique for cutting circular holes. A machine called a drill is fitted with
a tool called a drill bit (or bit). The bit rotates and drills into the material. Holes with
large diameters can be cut using holesaws- hollow cylinders with teeth, which saw
circular cuts and remove a core (a solid cylinder) of material. When used to drill into
concrete, this technique is also called core drilling, or diamond drilling, as the holesaws
have industrial diamond edges. Usually, drilling refers to making new holes. In
machining, enlarging a hole (making it wider) is called boring.

Grinding is removing material across a surface area, using abrasive wheels. The
machines used to grind materials with abrasive wheels are called grinders.

4.CoelMHHUTE JIBE YACTHU TIPEITIOKCHUN:

1 A drill bit is an example of

2 Material being machined is called

3 The waste metal produced during machining is called

4 Metal gets hot during cutting, so cutting fluid can be used as
5 A computer that guides a machining process is called

6 Drawings can be produced and transferred to the machining process using
a CAD/CAM software.

b a CNC system.

¢ a machine tool.

d a workpiece.

e swarf or chips.

f a coolant.

5.cnonp3yiiTe 3TH ClI0Ba, YTOOBI TOTOJIHUTD NpeANioxkenust: drill, grind, mill, turn, saw
1 Lathes are designed to ..........ccceevveeeirennnen. workpieces.
2 Different bits are designed to ........cccccvveeeevveeenneen. into different types of material.



3 When you .....cccoeeevvvveeiieeeee, a workpiece, the cutting blade removes a thickness of

material to form a kerf.
4 Abrasive wheels ........ccccccevveveieennens material.
5 On some machines, toothed cutting wheels can be used to .........c.ccccvveeveeennnens any part

of a workpiece, in order to form its final shape.

Text 3

1.O0paTuTe BHUMaHHE Ha TTEPEBOJI CIASAYIOMIMX CJIOB M CIOBOCOYETAHUM:
shear force - cpesbIBarommas cuna;

guillotine - THJIBOTHHHBIC HOXKHUIIHI,

punch - mipecc;

blank - 6oy1BaHKa;

blanking - mrtamnoBka (TeXHUYECKU cr10ocO0 00pabOTKHU MeTaljIa 1aBJICHUEM )

2.1IpounTaiiTe TEKCT M MNEPEBEAUTE IPU IOMOLIM CJIOBaps HE3HAKOMBIE CIIOBA H

CJIOBOCOYCTAaHMI.

3.IIpounTaiite U nNepeBeaUTE BECh TEKCT:

GUILLOTINING AND PUNCHING

Thin materials can be cut by applying pressure in order to shear them - that is, cut
them with a scissoring force (in engineering, called a shear force). Sheets of metal can
be sheared using a machine called a guillotine, which has a long blade. Usually, sheets
are guillotined when long, straight cuts are required.

Small shapes, such as circles, can be sheared from sheets using a machine called a
punch, which pushes a die (a shaped tool) through the sheet. The shaped piece of metal
that is punched from the sheet is called a blank. If the blank is the finished product, this
process is called blanking. If the sheet itself, with holes made in it, is the finished

product, the process is called piercing.

Text 4

1.06patuTe BHUMaHUE HA NIEPEBO/] CIEAYIOLIUX CJIOB U CJIOBOCOYETAHHIA:
flame-cutting - ra3ongameHHast pe3ka;

torch - cBapouHas ropenka;

electrical discharge machining - anexTpouckpoas 06paboTka (MeTaIoB);

electric arc - ajekTpuyeckas ayra;
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plasma torch - ma3zmeHHas ropenka;

2.1IpounTaiiTe TEKCT M NEPEBEAUTE IIPU IIOMOIIM CJIOBapsi HE3HAKOMBIE CJIOBA U
CJIOBOCOYETAHHS.

3.IIpounTaiite U nepeBeUTE BECh TEKCT:

HIGH-TEMPERATURE METAL CUTTING TECHNIQUES

Flame-cutting generally uses oxygen (02) and acetylene (C2H2). The two gases are
blown through a torch - basically a tube - as a mixture called oxyacetylene. The
acetylene burns in the oxygen to produce a flame hot enough to melt steel.

Electrical discharge machining (EDM) - also called spark erosion - involves passing a
tight length of wire through a workpiece, similar to the way thin wire is used to cut
cheese. However, the wire does not actually touch the workpiece. Instead, a high-voltage
current produces an electric arc, which 'jumps' across a small gap between the wire and
the workpiece. As the current arcs, it generates heat, which melts the metal ahead of the
wire.

Plasma cutting uses a plasma torch to blow out gas at high pressure. The gas argon
(Ar) is often used. At the same time a high-voltage current is passed through the plasma
torch, and arcs between the torch and the workpiece. This ionizes some of the atoms in
the gas, changing it to plasma. As the plasma is heated by the arc, it reaches an
extremely high temperature - much hotter than would be possible for a gas that had not

been 10nized.
Text 5

1.06patuTe BHUMaHUE HA TIEPEBO/] CISAYIONIIUX CIIOB U CJIOBOCOUYETAHHIA:
laser beam - azepHbIit Tyy;

laser cutting - azepHas pe3ka;

waterjet cutting - pe3aHue ¢ TOMOIIBIO BOJITHON CTPYH.

2.IlpounTaiiTe TEKCT W MepeBeIUTE MpPU TMOMOIIM CJIOBaps HE3HAKOMBIE CJOBa H
CJIOBOCOYETAHMSI.

3.IIpounTaiite u nepeBeaUTE BECh TEKCT:

LASER CUTTING AND UHP WATERJETS
Laser beams (concentrated light) can cut materials accurately, in small quantities, by

melting them. Laser cutting is especially suitable for plastics.
57



Ultra-high-pressure (UHP) waterjets- jets of water fired at extremely high pressure -
can cut almost any material, including metal. An advantage of UHP waterjet cutting is
that the edge quality of workpieces is high- that is, the cut edges are smooth. This means
that no secondary operations- further processes to smooth rough edges- are required.
Also, because UHP waterjets are cold, they do not leave a heat-affected zone (HAZ) on
the workpiece that is, an area near the cut edge whose properties have been changed by
heat.

4.0TBeThTE HA BONPOCHI:

1 In machining, what does EDM stand for?

2 What alternative term can be used instead of EDM?

3 What type of tool is used in both flame-cutting and plasma cutting?

4 What source of heat is used in both EDM and plasma cutting?

5 What needs to happen to a gas in order to turn it into plasma?

6 What term refers to concentrated light that can be hot enough to cut material?

7 What term refers to an area of material that has been changed by high temperature?

TOPIC 11. NON-MECHANICAL JOINTS
Text 1

1.0O6pature BHUMaHUE HA NIEPEBO/I CIEAYIOMIUX CJIOB U CIOBOCOYETAHUM:
welding - cBapuBaHnue;

filler - HanmaBOYHBIN MaTepua;

discontinuity - pa3pbIBHOCTb;

residual stress - ocTaTrouHOE ACUCTBYIOIIEE HANIPSIKEHHUE,

weld zone - 30Ha cBapku.

2.ITpounTaiiTe TEKCT M MEPEBEAUTE IMPU IOMOIIM CJIOBapsi HE3HAKOMbIE CJIOBA U
CJIOBOCOYETAHHS.

3.IlpounTaiiTe U NEpeBEAUTE BECh TEKCT:

WELDING
Welding means permanently joining two pieces of material by heating the joint
between them. The heat melts the edges of the components being welded together, and
once the material has become molten (liquid), fusion occurs. When the joint fuses,
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material from each component is mixed together, joining to form a solid weld. Metal is
often welded. It is also possible to weld plastic.

Welding is usually used to join components of the same base metal- that is, the metal
the components are made of. It is possible - though more difficult - to weld certain
dissimilar materials. For example, copper can be welded to steel. Often, a filler is added
during welding. This is new material, of the same type as the base metal, which is
melted into the weld pool - the molten metal at the joint during welding.

One problem in welding is discontinuity, where joints are not completely solid.
Another problem is residual stress. This is force- for example, tension- which is 'trapped'
around the joint. This problem occurs after welding, as a result of contraction in the weld
zone (or fusion zone) -the area that was the weld pool. It can also occur in the heat-
affected zone (HAZ) -the material close to the weld pool which was subjected to high
temperature, and was modified by the heat.

TEXT 2

1.06patuTe BHUMaHUE HA TIEPEBO/] CICAYIONIUX CIOB U CJIOBOCOUYCTAHHIA:
shielded metal arc welding - nyroBas cBapka miaaBsIuMcs 3JIEKTPOJOM B 3aIIUTHOM
atMocdepe;

arc welding - a1eKTpo/IyroBas cBapka;

stick welding - myroBasi cBapka IJIaBSIIUMCS TOKPBITHIM 3JIEKTPOIOM;
flux - oraeynop (KOHTaKTUPYIOIINIA C PACIIIABOM);

shielding gas - 3amuTHas atmocdepa;

gas metal arc welding - gyrosasi cBapka MeTajia B 3allUTHONU aTMOcdepe;
oxyfuel - kucmopoaHO€E TOMIHBO;

gas fuel - razoo0pa3zHoe TOIIKBO;

consumable electrode - mmaBsIUiics AIESKTPOSI;

weld pool - cBapouHas BaHHa;

gas tungsten arc welding - raz-BosbhpamMoBasi JyroBas CBapka,

Metal Inert Gas - ra3, ”HEpTHBIN K METaJLTY.

2.IlpounTaiiTe TEKCT W MepeBeIUTE MpPU TMOMOIIM CJIOBaps HE3HAKOMBIE CJOBa H
CJIOBOCOYETAHMSI.

3.IIpounTaiite u nepeBeaUTE BECh TEKCT:
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COMMON GAS AND ARC WELDING TECHNIQUES

Shielded metal arc welding (SMAW), generally called arc welding or stick welding,
involves striking an electric arc between the workpiece and an electrode — an electrical
conductor. The heat from the arc melts the base metal. The electrode consists of a
welding rod — a stick of metal of the same type as the workpiece — which provides filler.
The welding rod is therefore consumable - it is used up. The rod is also coated with a
material called flux. When heated, this produces a shielding gas, which protects the
molten metal from oxygen. Without this gas, the hot metal would combine with the
oxygen in the air, and this would weaken the weld.

In gas welding, heat comes from a torch which burns oxyfuel - a mixture of oxygen
(02) and a gas fuel. The gas fuel burns much hotter in oxygen than it would in the air.
The most common fuel is acetylene (C2H2) called oxyacetylene when mixed with
oxygen. Welding rods provide filler but flux is not required, as the
burning oxyfuel produces carbon dioxide (C02) which acts as a shielding gas.

In gas metal arc welding (GMAW) - often called MIG welding (Metal Inert Gas) - an
arc 1s struck between the workpiece and a wire which is made of the same metal
as the base metal. The wire acts as a consumable electrode, supplying filler. A shielding
gas, often argon (Ar), is blown onto the weld pool.

In gas tungsten arc welding (GTAW)- often called TIG welding (Tungsten Inert Gas) —
an arc comes from an electrode made of tungsten (W). However, the tungsten is non-
consumable -it does not melt, and is not consumed as filler during the welding process.
A separate welding rod is used to supply filler, if required. As with MIG welding, a
shielding gas such as argon is blown onto the weld.

4. Vcnionb3yWTe 5TU CI0Ba, YTOOBI JOTOJHUTH TEKCT: base, discontinuities, dissimilar
fuse, heat —affected, materials, metal, molten, pool, residual, stresses, together
weld, welded, zone

It is possible for components made of different metals to be (1). For instance, steel can
be welded to copper and to brass. However, it is much more difficult to weld
components made of two (2) than it is to weld those made of the same (3). While there is
no difficulty in melting two different metals and mixing them together in a (4) state,
problems occur once the hot, liquid metal forming starts to cool. As this process takes
place, the two metals will not necessarily (6) properly. Once the joint has cooled, this
can result in (7), such as cracks, at the heart of the (8) In addition, as the metals contract
at different rates (due to different coefficients of thermal expansion), powerful (9) can
build up, not only in the joint, but also in the wider (10) near the joint.
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Text 3

1.06patuTe BHUMaHUE HA TIEPEBO/] CIEAYIONIIUX CIOB U CJIOBOCOYCTAHHIA:
resistance welding - KOHTaKTHas IEKTPOCBAPKA;

spot welding - ToueuHas cBapka;

seam welding - moBHas cBapKa;

ultrasonic welding - yibTpa3ByKoBas CBapKa.

2.1IpounTaiiTe TEKCT M MNEPEBEAUTE IPU IIOMOIIM CJIOBapsi HE3HAKOMBIE CJIOBA U

CJIOBOCOYCTAaHM.

3.IIpounTaiite U nNepeBeaUTE BECh TEKCT:

SPECIALIZED WELDING TECHNIQUES

Resistance welding involves passing an electric current through metal components
that are touching. This heats the metal and welds it. The technique can be used for spot
welding - welding a number of small points between the surfaces of the components. It
can also be used for seam welding, to make long, narrow welds.

Ultrasonic welding uses high-frequency acoustic vibrations (sound vibrations) to
make the touching surfaces of two components vibrate. This generates friction, heating
them and fusing them. The technique is often used to weld plastics.

Text 4

1.06patuTe BHUMaHUE HA TIEPEBO/] CIEAYIONIUX CIIOB U CJIOBOCOUYETAHHIA:
brazing - maiika cpeIHEIIaBKUM ITPUIIOEM;

soldering - criauBanue;

soft soldering - Hu3KOTEMMIEpaTYypHAs MaiiKa;

soldering iron — masJIbHUK.

2.IlpounTaiiTe TEKCT W MepeBeIUTE MpPU TMOMOIIM CJIOBaps HE3HAKOMBIE CJOBa H

CJIOBOCOYCTAaHU.

3.IIpounTaiite u nepeBeaUTE BECh TEKCT:

BRAZING AND SOLDERING
In brazing, brass- an alloy of copper (Cu) and zinc (Zn)- is melted using an oxyfuel

torch, and added as filler to form the joint. Unlike welding, the base metal of the
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components is not melted, so the components are not fused. Brazed joints are therefore
not as strong as welded joints.

For some pipe joints and for electrical connections, soldering is often used. Solder is a
metal filler which melts at quite a low temperature. Like brazing, soldering forms joints
without melting the base metal. Soldered joints are therefore weaker than welds, and
also generally weaker than brazed joints. In soft soldering, an alloy- of tin (Sn) and lead
(Ph), or of tin and copper - is melted using an electrically heated rod called a soldering
iron. In hard soldering, a solder containing copper and silver (Ag) produces slightly
stronger joints. The higher melting point of silver means a flame - usually from an
oxyfuel torch - is used instead of a soldering iron.

Text 5

1.O0paTuTe BHUMaHUE Ha MEPEBOJI CIAEAYIONIMNX CIOB U CIIOBOCOYETAHUM:
adhesive - kIeHKuil UK BA3KUNA MaTepua;

solvent - pacTBOpUTETb;

€poXy resins - SMOKCUIHBIC CMOJIBI.

2.Hp0‘lHTaﬁTe TCKCT M IICPCBCAUTC IIPHU IIOMOIIHM CJIOBApsA HC3HAKOMBLIC CJIOBA H
CJIOBOCOYCTAHMSI.

3.IIpounTaiite U nepeBeaUTE BECh TEKCT:

ADHESIVE

Adhesive - called glue in everyday language -can be used to bond (permanently join)
components together. Its purpose is to adhere to the surfaces being joined, to create a
bond between them. Most adhesives are liquids, which can be applied to (put on) the
surfaces that need to be glued together.

Adhesives can create adhesion between surfaces in two main ways. One is by allowing
wet adhesive to be absorbed by the components. After drying and hardening, this forms
a mechanical bond, as adhesive is anchored into each component's substrate (the
material below the surface). Adhesion may also be created by a chemical bond, from a
chemical reaction between the adhesive and the materials.

Many types of adhesive harden by drying. They contain a solvent- water or a liquid
chemical -which gives a workable mixture. After the adhesive has been applied, the
solvent evaporates - turns from a liquid to a gas - to leave solid adhesive. An example of
this type is polyvinyl adhesive (PVA), a wood glue. Other types, such as epoxy resins,
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are two-part adhesives, supplied as separate chemicals in two containers. When mixed
and applied, the two parts react, then cure- harden due to a chemical reaction.

Contact adhesives must be applied to both components, then left to dry for a time
before the surfaces are brought together. A bond then occurs when the surfaces touch.

4. JlonoyiHUTE MIPEAJIOKEHUS], BRIOPAB HY>KHOE CJIOBO:

1 Surfaces can be glued together by applying different types of (adhesive/ adhesion).

2 When adhesive-covered surfaces touch, they (adhere to/apply to) each other.

3 If an adhesive reacts with the material which the components are made from, it forms a
(chemical bond/mechanical bond) with the material.

4 An adhesive that is applied to the surfaces of both components, then allowed to dry
before they are joined, is called a (contact adhesive/two-part adhesive).

5 In order to form an effective mechanical bond, an adhesive must be absorbed quite
deeply into the (solvent/substrate) of the material.

6 When two-part adhesives are mixed, they react chemically, which enables them to
(cure/evaporate) and form a hard, strong material.

TOPIC 12. MANUFACTURING

Text 1

1.06patuTe BHUMaHUE HA MIEPEBO/I CICAYIONMINX CIOB U CJIOBOCOUYCTAHHIA:
Sumerians - Ilymeps! (Ha3BaHWe paHHEN HUBUIIU3ALINH );

Lascaux - Jlacko (nmaneonutuueckas nemiepa 6iu3 r. MoHTHHbSK, Ha FO. @panimn);
cuneiform script - mWpu@T KIMHONUCH;

Incision - HACeYKa;

lathe - cTanok;

screw thread - pe3b0a;

batch - mapTus.

2.IlpounTaiiTe TEKCT W MepeBeIUTE MpPU TMOMOIIM CJIOBaps HE3HAKOMBIE CJOBa H
CJIOBOCOYETAHMSI.

3.IIpounTaiite u nepeBeaUTE BECh TEKCT:
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A BRIEF HISTORY OF MANUFACTURING

Manufacturing dates back to the period 5000-4000 B.C., and thus, it is older than
recorded history, the earliest forms of which were invented by the Sumerians around
3500 B.C. Primitive cave drawings, as well as markings on clay tablets and stone,
needed some form of a brush and some sort of “paint,” as in the prehistoric cave
paintings in Lascaux, France, estimated to be 16,000 years old; some means of
scratching the clay tablets and baking them, as in cuneiform scripts and pictograms of
3000 B.C.; and simple tools for making incisions and carvings on the surfaces of stone,
as in the hieroglyphs in ancient Egypt.

The manufacture of items for specific uses began with the production of various
household artifacts, which were typically made of either wood, stone, or metal. The
materials first used in making utensils and ornamental objects included gold, copper, and
iron, followed by silver, lead, tin, bronze (an alloy of copper and tin), and brass (an alloy
of copper and zinc). The processing methods first employed involved mostly casting and
hammering, because they were relatively easy to perform. Over the centuries, these
simple processes gradually began to be developed into more and more complex
operations, at increasing rates of production and higher levels of product quality. Note,
for example, that lathes for cutting screw threads already were available during the
period from 1600 to 1700, but it was not until some three centuries later that automatic
screw machines were developed.

Although ironmaking began in the Middle East in about 1100 B.C., a major milestone
was the production of steel in Asia during the period 600-800 A.D. A wide variety of
materials continually began to be developed. Today, countless metallic and nonmetallic
materials with unique properties are available, including engineered materials and
various advanced materials. Among the available materials are industrial or high-tech
ceramics, reinforced plastics, composite materials, and nanomaterials that are now used
in an extensive variety of products, ranging from prosthetic devices and computers to
supersonic aircraft.

Until the Industrial Revolution, which began in England in the 1750s and is also
called the First Industrial Revolution, goods had been produced in batches and required
much reliance on manual labor in all phases of their production. The Second Industrial
Revolution is regarded by some as having begun in the mid-1900s with the development
of solid-state electronic devices and computers.

Mechanization began in England and other countries of Europe, basically with the
development of textile machinery and machine tools for cutting metal. This technology
soon moved to the United States, where it continued to be further developed.

A major advance in manufacturing occurred in the early 1800s with the design,
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production, and use of interchangeable parts, conceived by the American manufacturer
and inventor Eli Whitney (1765-1825). Prior to the introduction of interchangeable parts,
much hand fitting was necessary because no two parts could be made exactly alike. By
contrast, it is now taken for granted that a broken bolt can easily be replaced with an
identical one produced decades after the original. Further developments soon followed,
resulting in countless consumer and industrial products that we now cannot imagine
being without.

Text 2

1.06patute BHUMaHUE HA TIEPEBO/] CIEAYIOUIUX CIOB U CJIOBOCOUYCTAHHIA:
computer-aided engineering - KOMIbIOTEPHOE MOJICITUPOBAHUE;
paperless design - 6e30yMakHbBIN TPOEKT;

2.HquHTaﬁTe TCKCT M IICPCBCAUTC IIPHU IIOMOIIHM CJIOBApsA HC3HAKOMBIC CJIOBA H
CJIOBOCOYCTAaHMU.

3.IIpounTaiite U NepeBEAUTE BECh TEKCT:

ROLE OF COMPUTERS IN PRODUCT DESIGN

Typically, product design first requires the preparation of analytical and physical
models of the product for the purposes of visualization and engineering analysis.
Although the need for such models depends on product complexity, constructing and
studying these models have become highly simplified through the use of computer-aided
design (CAD) and computer-aided engineering (CAE) techniques.

CAD systems are capable of rapid and complete analyses of designs, whether it be a
simple shelf bracket or a shaft in large and complex structures. The Boeing 777
passenger airplane, for example, was designed completely by computers in a process
known as paperless design, with 2000 workstations linked to eight design servers.
Unlike previous mock-ups of aircraft, no prototypes or mock-ups were built and the 777
was constructed and assembled directly from the CAD/CAM software that had been
developed.

Through computer-aided engineering, the performance of structures subjected,
for example, to static or fluctuating loads or to temperature gradients also can be
simulated, analyzed, and tested, rapidly and accurately. The information developed is
stored and can be retrieved, displayed, printed, and transferred anytime and anywhere
within a company’s organization. Design modifications can be made and optimized (as
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is often the practice in engineering, especially in the production of large structures)
directly, easily, and at any time.

Computer-aided manufacturing involves all phases of manufacturing, by utilizing
and processing the large amount of information on materials and processes gathered
and stored in the organization’s database. Computers greatly assist in organizing the
information developed and performing such tasks as programming for numerical control
machines and for robots for material-handling and assembly operations, designing tools,
dies, molds, fixtures, and work-holding devices, and maintaining quality control.

On the basis of the models developed and analyzed in detail, product designers then
finalize the geometric features of each of the product’s components, including specifying
their dimensional tolerances and surface-finish characteristics. Because all components,
regardless of their size, eventually have to be assembled into the final product,
dimensional tolerances are a major consideration in manufacturing. Indeed, dimensional
tolerances are equally important for small products as well as for car bodies or airplanes.
The models developed also allow the specification of the mechanical and physical
properties required, which in turn affect the selection of materials.

Text 3

1.0O6patrte BHUMaHUE HA NIEPEBO/] CIEAYIOLIUX CJIOB U CJIOBOCOUYETAHMIA:
prototype - IpOTOTHII,

casting - OTJIMBKA;

forming - popmoBKa;

machining - MmexaHuyeckas 00padoTKa;

rapid-prototyping technique - TexHOJIOTHS OBICTPOTO MPOTOTUITUPOBAHMUS
virtual prototyping - BUpTyaibHOE MPOTOTUIIUPOBAHUE.

2.ITpounTaiiTe TEKCT M MEPEBEAUTE IMPU IOMOIIM CJIOBapsi HE3HAKOMbIE CJIOBA U
CJIOBOCOYETaHMUS.

3.IlpounTaiiTe U NEpeBEAUTE BECh TEKCT:

PROTOTYPES
A prototype is a physical model of an individual component or product. The
prototypes developed are carefully reviewed for possible modifications to the original
design, materials, or production methods. An important and continuously evolving
technology is rapid prototyping. Using CAD/CAM and various specialized technologies,
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designers can now make prototypes rapidly and at low cost, from metallic or nonmetallic
materials such as plastics and ceramics.

Prototyping new components by means of traditional methods (such as casting,
forming, and machining) could cost an automotive company hundreds of millions of
dollars a year, with some components requiring a year or more to complete. Rapid
prototyping can significantly reduce costs and the associated product-development
times. Rapid-prototyping techniques are now advanced to such a level that they also can
be used for low-volume (in batches typically of fewer than 100 parts) economical
production of a variety of actual and functional parts to be assembled into products.

Virtual prototyping is a software-based method that uses advanced graphics and
virtual-reality environments to allow designers to view and examine a part in detail. This
technology, also known as simulation-based design, uses CAD packages to render a part
such that, in a 3-D interactive virtual environment, designers can observe and evaluate
the part as it is being drawn and developed. Virtual prototyping has been gaining
importance, especially because of the availability of low-cost computers and simulation
and analysis tools.

Text 4

1.O6patrte BHUMaHUE HA IEPEBO/] CIEAYIOLUIUX CJIOB U CJIOBOCOYETAHUIA:

green design - 9KOJIOTHYECKOE MPOSKTUPOBAHUE;

discard - oTXO/bI;

air fleet - Bo3mymsbIi (HIoT;

slag - BbITap;

foundry - AUTHE;

hazardous waste - ommacHbBIC OTXO/bI,

lubricant - cma3ka;

coolant - oxyaxkaaroliee BeEeCTBO;

solvent - pacTBOpuUTEb;

furnace - meus (TexHUUYECKAs);

design for the environment - nmpoekTupoBaHue s okpyxatouieit cpeasl (I[Iporpamma,
pa3zpabotannas B 1992 r. ArenrctBoM no okpy:xatouieit cpeasl CIIA, npeanaznayeHHas
IUI CHIDKEHHs OOIIeT0 aHTPOMOTEHHOTO BO3JCHCTBHS Ha OKPYXKAWIIYI Cpeay Hu
3I0POBbE UEJIOBEKA);

design for recycling - TeXHOIOTHSI TPOSKTUPOBAHUS C YIETOM BO3MOKHOCTEMN
MMOBTOPHOTO MUCITOJIH30BAHUS WM YTUIIU3AIIUH.

2.IlpounTaiiTe TEKCT W MepeBeIUTE MpPU TMOMOIIM CJIOBaps HE3HAKOMBIE CJOBa H

CJIOBOCOYCTAaHMU.
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3.IIpounTaiite u nepeBeaUTE BECh TEKCT:

GREEN DESIGN AND MANUFACTURING

In the United States alone, 9 million passenger cars, 300 million tires, 670 million
compact fluorescent lamps, and more than 5 billion kilograms of plastic products are
discarded each year. Every three months, industries and consumers discard enough
aluminum to rebuild the U.S. commercial air fleet. Note that, as indicated subsequently,
the term discarding implies that the products have reached the end of their useful life; it
does not necessarily mean that they are wasted and dumped into landfills.

The particular manufacturing process and the operation of machinery can each have a
significant environmental impact. Manufacturing operations generally produce some
waste, such as:

a. Chips from machining and trimmed materials from sheet forming, casting, and
molding operations.

b. Slag from foundries and welding operations.

c. Additives in sand used in sand-casting operations.

d. Hazardous waste and toxic materials used in various products.

e. Lubricants and coolants in metalworking and machining operations.

f. Liquids from processes such as heat treating and plating.

g. Solvents from cleaning operations.

h. Smoke and pollutants from furnaces and gases from burning fossil fuels.

The adverse effects of these activities, their damage to our environment and to the
Earth’s ecosystem, and, ultimately, their effect on the quality of human life are now
widely recognized and appreciated. Major concerns involve global warming, greenhouse
gases (carbon dioxide, methane, and nitrous oxide), acid rain, ozone depletion, hazardous
wastes, water and air pollution, and contaminant seepage into water sources. One
measure of the adverse impact of human activities is called the carbon footprint, which
quantifies the amount of greenhouse gases produced in our daily activities.

The term green design and manufacturing is now in common usage in all industrial
activities, with a major emphasis on design for the environment (DFE). Also called
environmentally conscious design and manufacturing, this approach considers all
possible adverse environmental impacts of materials, processes, operations, and products,
so that they can all be taken into account at the earliest stages of design and production.

These goals, which increasingly have become global, also have led to the concept of
design for recycling (DFR). Recycling may involve one of two basic activities:

Biological cycle: Organic materials degrade naturally, and in the simplest version, they

lead to new soil that can sustain life. Thus, product design involves the use of (usually)
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organic materials. The products function well for their intended life and can then be
safely discarded.

Industrial cycle: The materials in the product are recycled and reused continuously. For
example, aluminum beverage cans are recycled and reused after they have served their
intended purpose. To demonstrate the economic benefits of this approach, it has been
determined that producing aluminum from scrap, instead of from bauxite ore, reduces
production costs by as much as 66% and reduces
energy consumption and pollution by more than 90%.

One of the basic principles of design for recycling is the use of materials and product-
design features that facilitate biological or industrial recycling. In the U.S. automotive
industry, for example, about 75% of automotive parts (mostly metal) are now recycled,
and there are continuing plans to recycle the rest as Well, including plastics, glass,
rubber, and foam. About 100 million of the 300 million discarded automobile tires are
reused in various ways.

Text 5
1.0O0paruTe BHUMaHUE Ha MIEPEBOJ] CIEAYIONIUX CJIOB U CIIOBOCOUYETAHUA:

materials engineer - HH)XEHEp MO0 MaTepuaam;
shape-memory alloy - cruiaB ¢ a3 dexrom 3anomunanus GOpMsI.

2.1IpounTaiiTe TEKCT M MNEPEBEAUTE IPU ITOMOIIM CJIOBapsi HE3HAKOMBIE CJIOBA U
CJIOBOCOYETAHHS.

3.IIpounTaiite U nepeBeaUTE BECh TEKCT:

SELECTION OF MATERIALS

An increasingly wide variety of materials are now available, each type having its own
material properties and manufacturing characteristics, advantages and limitations,
material and production costs, and consumer and industrial applications. The selection of
materials for products and their components is typically made in consultation with
materials engineers, although design engineers may also be sufficiently experienced and
qualified to do so. At the forefront of new materials usage are industries such as the
aerospace and aircraft, automotive, military equipment, and sporting goods industries.

The general types of materials used, either individually or in combination with

other materials, are the following:

e Ferrous metals: carbon, alloy, stainless, and tool and die steels.
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e Nonferrous metals: aluminum, magnesium, copper, nickel, titanium, superalloys,
refractory metals, beryllium, zirconium, low-melting-point alloys, and precious

metals.
e Plastics (polymers): thermoplastics, thermosets, and elastomers.

e Ceramics, glasses, glass ceramics, graphite, diamond, and diamond-like

materials.

e Composite materials: reinforced plastics and metal-matrix and ceramic-matrix

composites.
e Nanomaterials.

e Shape-memory alloys (also called smart materials), amorphous

semiconductors, and superconductors.
Text 6

1.06patute BHUMaHUE HA TIEPEBO/] CICAYIONIUX CIOB U CJIOBOCOUYCTAHHIA:
extrusion - BbIJIaBJIMBaHUE (HA MPECce);

powder metallurgy - mopouikoBasi MeTaJLTyprus;

molding - TUTKE;

broaching - nmpoTsiruBanue;

ultrasonic machining - yneTpa3BykoBas 00paboTka (MaTepuaioB);
ultraprecision - 0c000 BBICOKOI TOYHOCTH;

honing - XOHUHrOBaHUE;

lapping - monupoBaHue, JOBOJIKA;

polishing - monupoBka;

burnishing - crnaxxuBanue, nundoBaHue;

deburring - ynanenue 3ayceHIIeB;

coating - HaHECEHUE MOKPBITHUS;

plating - HaHeceHHe TaIbBAHUYECKOTO TTOKPBITHUS;
microfabrication - MUKpOOOpabOTKa;

nanofabrication - HAaHONIPOU3BOICTBO;

lithography - nutorpadusi;

2.ITpounTaiiTe TEKCT M MEPEBEAUTE MPU IOMOIIU CJIOBapsi HE3HAKOMBbIE

CJIOBOCOYCTAHMI.

3.IIpounTaiite u nepeBeaUTE BECh TEKCT:
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SELECTION OF MANUFACTURING PROCESSES

As will be described throughout this text, there is often more than one method that can
be employed to produce a component for a product from a given material The following
broad categories of manufacturing methods are all applicable to metallic as well as
nonmetallic materials:

a. Casting

b. Forming and shaping: rolling, forging, extrusion, drawing, sheet forming, powder
metallurgy, and molding.

c. Machining: turning, boring, drilling, milling, planing, shaping, broaching; grinding;
ultrasonic machining; chemical, electrical, and electrochemical machining; and high-
energy-beam machining. This broad category also includes micromachining for
producing ultraprecision parts.

d. Joining: welding, brazing, soldering, diffusion bonding, adhesive bonding, and
mechanical joining.

e. Finishing: honing, lapping, polishing, burnishing, deburring, surface treating,
coating, and plating.

f. Microfabrication and nanofabrication: technologies that are capable of producing
parts with dimensions at the micro (one-millionth of a meter) and
nano (one-billionth of a meter) levels; fabrication of microelectromechanical systems
(MEMS) and nanoelectromechanical systems (NEMS), typically involving processes
such as lithography, surface and bulk micromachining, etching, LIGA, and various
specialized processes.

The selection of a particular manufacturing process or, more often, sequence of
processes, depends on the geometric features of the parts to be produced, including the
dimensional tolerances and surface texture required, and on numerous factors pertaining
to the particular workpiece material and its manufacturing properties. To emphasize the
challenges involved, consider the following two cases:

a. Brittle and hard materials cannot be shaped or formed without the risk of fracture,
unless they are performed at elevated temperatures, whereas these materials can
easily be cast, machined, or ground.

b. Metals that have been preshaped at room temperature become less formable
during subsequent processing, which, in practice, is often required to complete the
part; this is because the metals have become stronger, harder, and less ductile than
they were prior to processing them further.
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TOPIC 13. MACHINING PROCESSES
Text 1

1.06patute BHUMaHUE HA TIEPEBO/] CIEAYIOUIUX CIOB U CJIOBOCOYCTAHHIA:
lathe - TOkapHBI CTaHOK;

jaw chucks - KyJauKkoBBIi MMaTPOH;

reaming - paclIMpeHue;

taper turning - TOYeHHE KOHUIECKIX MTOBEPXHOCTEH;

knurling - HakaTka.

2.1IpounTaiiTe TEKCT M NEPEBEAUTE IIPU IIOMOIIM CJIOBapsi HE3HAKOMBIE CJIOBA U

CJIOBOCOYCTAaHMA.

3.IIpounTaiite U nepeBeaUTE BECh TEKCT:

LATHE MACHINE

Lathe is an important and widely used machine tool used in the machining process.
Sometimes it is called as mother of all other machine tools. The main function of the
lathe machine is to remove excess material from the job and give it require size and
dimensions. Lathe rotates the work piece about an axis. The job is inserted between the
jaw chucks of lathe and then turning operation is done by a single point cutting tool. The
excess material s removed by the single point cutting tool in the form of chips. Work
piece is fixed in jaws and rotates about their axis. Feed is provided to the cutting tool as
per requirement. Rotation is provided to the work piece by electric motor or engine at
specific rpm. By using lathe we can perform various operations like drilling, turning,
reaming, boring, taper turning, knurling, thread cutting and grinding etc.

These days we use different types of lathe according to our requirement. Lathes are
manufactured in different types and sizes; lathe can be very small in size for small
operations to huge in sizes used for turning large diameter shafts. All lathes which we
used have almost same function and operations. Following are the different types of
lathe we use in industry as per requirements.

Text 2

1.O0paTuTe BHUMaHUE Ha TIEPEBOJI CIASAYIOIMIMUX CIOB U CIOBOCOYCTAHUI:
engine lathe - TokapHO-BUHTOPE3HBIN CTAHOK;
centre lathe - 1IeHTPOBOI TOKAPHBIN CTAHOK;
bed - crannna;
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headstock - rosmgoBka;

tailstock - ymop, HaTsDKHOE yCTPOMCTBO;

gear - 3y0uaras nepeaaya;

belt drive - peMEHHOI IPUBOI;

speed lathe - OBICTPOXOHBIN TOKAPHBIN CTAHOK;

feed mechanism - momaronuii MEXaHU3M;

bench lathe - BepcTaunbIii TOKapHBIN CTAHOK, HACTOJIBHBIM TOKAPHBIN CTAHOK;
tool room lathe - HCTpyMEHTaIBHBIN CTAHOK;

limit gauge - orpaHUYUTETHHBINA KaTUOP;

turret lathe - TOkapHO-PEBOJILBEPHBIN CTAHOK;

turret - peBOJIBBEPHBIN CYIIOPT;

automatic lathe - aBTomMaTH4ecKkuii TOKapHBINA CTAHOK;
wheel lathe - koslecoTOKapHBIN CTAHOK;

gap bed lathe - TokapHBIil CTAHOK C BBIEMKOW B CTAHHUHE;
duplicate lathe - ciBOeHHBII CTaHOK;

T-lathe - 1060TOKAPHBII CTAHOK.

2.1IpounTaiiTe TEKCT M NEPEBEAUTE IPU IIOMOIIM CJIOBapsi HE3HAKOMBIE CJIOBA U
CJIOBOCOYETAHMS.

3.IIpounTaiite U nepeBeaUTE BECh TEKCT:

TYPES OF LATHE MACHINE

Centre or engine lathe is oldest and very common type of lathe. It is widely used
machine tool in industry and its main function is to manufacture cylindrical profiles. The
basic parts of the centre lathe are bed, headstock and tailstock. It has durable headstock
and that can drive the lathe at different speeds with the help of some mechanisms. In
very early days when no electric motor used this was driven by steam engines that’s why
it is called as engine lathe also but now days power is transmitted to lathe by electric
motors with the help of some gears and belt drives. We can adjust the speed of lathe by
using gears and belt drives. Engine lathes can easily feed the cutting tool in both
directions i.e. longitudinal and lateral directions with the help of feed mechanisms.

Speed lathe works at very high speed as name suggest. Its headstock spindle is rotates
at very high speed. Speed lathe is very simple and basic type of lathe having basic parts
like bed, headstock, tailstock but it has no feed mechanism. Feed is provided by
manually of hand operated. This type of lathe is used where less cutting force is required
or we can say that it is used to machine soft materials. It is used for spinning, centering,

polishing and machining of wood etc.
73



Bench lathe 1s mounted on a bench. It is generally a small type of lathe. It has also
same parts like headstock, tail stock and can perform same functions as engine lathe but
mainly used for working on small and precious parts.

Tool room lathe works on different ranges of speeds it can be operates on high rpm as
well as low rpm as per requirements. Its parts are almost same similar to engine lathe but
the parts are built very accurately and should be arranged in proper sequence because
this lathe 1s used for highly precious work with very less tolerances. Tool room lathes
are used for precious work on tools where dimensional accuracy should be maintained,
dies, limit gauges and machining of those parts which requires more accuracy with
minimum tolerances.

Turret lathe is the modified version of engine lathe. It is an example of advancement
of technology in manufacturing industry. Older lathes have some draw back i.e. they
cannot use in mass production and can performs only single operation at a time but after
the invention of turret lathe we can easily do mass production. Construction of turret
lathe i1s similar to engine lathe but difference is the tail stock of an engine lathe is
replaced by a hexagonal turret on which multiple tools are fitted. These tools are capable
in performing multiple tasks like turning, boring, thread cutting, drilling and facing. By
using these tools we can easily perform different type of operations on a single work
piece without changing of tool and work piece.

Automatic lathe works automatically. Standard lathes have some draw backs i.e. they
are not used for mass production. But automatic lathes are used for mass production.
Some mechanisms are responsible for the automation in it. In fully automatic lathes the
job handling and tool changing is automatic but in semiautomatic tool changing is done
manually but job handling movements are automatic. These types of lathes are high
speed and heavy duty.

Computerized controlled lathes are widely used lathe in present time because of its
working. It is most advance type of lathe this time. CNC is the example of this kind of
lathes. CNC stands for Computerized numerically controlled. These lathes are fully
automatic can works on some programs feed into the computer or we can say that it uses
computer programs to control the machine tool. Once the program is feed in to the
computer a large number of parts of same kind can be machined with very high speed
and accuracy. Pre-programmed computer software is responsible for the all process from
tool changing to replacing new work piece with old one all functions done automatically.
A semi-skilled worker can easily operate this after initial setup is done. These types of
lathes are used for mass production. Components manufactured by these lathes are very
accurate in dimensional tolerances.

These types of lathes are used for some special purposes as per their name. These are

used to machine those components which cannot be machined by standard lathes. The
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types of lathe which comes in this category are wheel lathe, gap bed lathe,
tracer/duplicate lathe and T-lathe.

Wheel lathe is used for machining of journals and rail rods. It is also used for turning
the threads on locomotive wheels.

Gap bed lathe 1s used to machine large diameter work piece i.e. up to 1.5 to 2 meters
and 6-8 meters in length.

T-shape lathe i1s used to machine rotors used in jet engines and gas turbines. The
shape of its bed in T that’s why it is called as T-shaped lathes.

Duplicate or tracer lathe is used for duplicating or making replica of the shape. This
lathe can machine different type of contours. It traces the shape of one component and
makes a replica of same contour. Numerically controlled lathes
are the modified version of Duplicate lathes.

Text 3

1.06patute BHUMaHUE HA TIEPEBO/] CICAYIONIUX CIOB U CJIOBOCOUYETAHHIA:
bed - cTox (cTaHka);

carriage - CymopT;

cross-slide - BepTUKaIbHBIN CYyNTIOPT;
compound rest - BEpXHUI CYNIOPT;
tool post - pe3nenepkaTenb;

apron - ¢hapTyk (cTaHka);

facing - 3amuTHas 0OJIMIIOBKA;

lead screw - Xx010BO¥ BHHT;

headstock - nepennsisi 6abka (cTanka);
pulleys - posnuk;

V-belts - KTUHOBUAHBIN TPUBOJAHON PEMEHB;
spindle - Ba;

set of gears - HaOop 3yOUaTHIX KOJIEC;
tailstock - HaTsIKHOE YCTPONCTRO;
reamer - pa3BEpPTKa;

tailstock quill - muHOMB 3aaHEH 6A0KH;
feed rod - xom0BOM BaKK;

friction clutch - mydTa Tpenus;
keyway - KHOMOYHBIN Ta3;

chip pan - CTpyKOCOOPHUK;

split nut - oOxBaTHas raiika.
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Z.HquHTaﬁTC TEKCT M ICPEBCIAUTC IIpU IMOMOIIMU CJIOBApsA HE3HAKOMBIC CJIOBA H
CJIOBOCOYCTAaHM.

3.1IpounTanite U NEpEeBEAUTE BECh TEKCT:

LATHE COMPONENTS

Bed. The bed supports all major components of the lathe. Beds have a large mass and
are built rigidly, usually from gray or nodular cast iron. The top portion of the bed has
two ways with various cross sections that are hardened and machined for wear resistance
and dimensional accuracy during turning. In gap-hed lathes, a section of the bed in front
of the headstock can be removed to accommodate larger diameter workpieces.

Carriage. The carriage, or carriage assembly, slides along the ways and consists of an
assembly of the cross-slide, tool post, and apron. The cutting tool is mounted on the tool
post, usually with a compound rest that swivels for tool positioning and adjustment. The
cross-slide moves radially in and out, controlling the radial position of the cutting tool in
operations such as facing. The apron is equipped with mechanisms for both manual and
mechanized movement of the carriage and the cross-slide by means of the lead screw.

Headstock. The headstock is fixed to the bed and is equipped with motors, pulleys, and
V-belts that supply power to a spindle at various rotational speeds. The speeds can be set
through manually controlled selectors or by electrical controls. Most headstocks are
equipped with a set of gears, and some have various drives to provide a continuously
variable range of speed to the spindle. Headstocks have a hollow spindle to which work-
holding devices are mounted and long bars or tubing can be fed through them for various
turning operations. The accuracy of the spindle is important for precision in turning,
particularly in high-speed machining; preloaded tapered or ball bearings typically are
used to rigidly support the spindle.

Tailstock. The tailstock, which can slide along the ways and be clamped at any
position, supports the other end of the workpiece. It is equipped with a center that
may be fixed (dead center), or it may be free to rotate with the workpiece (live
center). Drills and reamers can be mounted on the tailstock quill (a hollow cylindrical
part with a tapered hole) to drill axial holes in the workpiece.

Feed Rod and Lead Screw. The feed rod is powered by a set of gears through the
headstock. The rod rotates during the lathe operation and provides movement to the
carriage and the cross-slide by means of gears, a friction clutch, and a keyway along the
length of the rod. Closing a split nut around the lead screw engages it with the carriage;
the split nut is also used for cutting threads accurately.
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Text 4

1.06patute BHUMaHUE HA MTEPEBO/I CICAYIOMIUX CJIOB M CIIOBOCOYETAHUM:
boring - pacTaunBaHue;

facing - 3amuTHas 0OJIMIIOBKA,

chamfering - 3akpyrienue;

boring bar - mmuHAEIH PACTOYHOTO CTaHKA (BBIBUYKHOM);

bore - oTBepcTHE (0OpPa30BAHHOE CBEPIIOM);

chatter - HecTaOuibHasE BUOpALIMS;

boring mill - TokapHO-KapycenbHBIN CTAHOK;

milling cutter - dhpesepHslii peserr.

2.ITpounTaiiTe TEKCT M MEPEBEAUTE IMPU IOMOIIM CJIOBapsi HE3HAKOMbIE CJIOBA U
CJIOBOCOYETAHMUS.

3.IIpounTaiiTe U NEPEBEAUTE BECh TEKCT:

BORING AND BORING MACHINES
Boring enlarges a hole made previously by some other process or produces circular
internal profiles in hollow workpieces. The cutting tools are similar to those used in
turning and are mounted on a boring bar to reach the full length of the bore. The boring
bar must be sufficiently stiff to minimize tool deflection and thus maintain dimensional

accuracy and avoid vibration and chatter. For this reason, a material with a high elastic
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modulus (such as tungsten carbide) is desirable. Boring bars have been designed and
built with capabilities for damping vibration.

Boring operations on relatively small workpieces can be carried out on lathes; large
workpieces are machined on boring mills. These machine tools are either horizontal or
vertical and are capable of performing various operations, such as turning, facing,
grooving, and chamfering. In horizontal boring machines, the
workpiece is mounted on a table that can move horizontally in both the axial and radial
directions. The cutting tool is mounted on a spindle that rotates in the headstock, which
is capable of both vertical and longitudinal movements. Drills, reamers, taps, and milling
cutters also can be mounted on the machine spindle.

A vertical boring mill is similar to a lathe, has a vertical axis of workpiece rotation, and
can accommodate workpieces with diameters as much as 2.5 m.

The cutting tool is usually a single point, made of M2 or M3 high-speed steel or P10
(C7) or PO1 (CS) carbide. It is mounted on the tool head, which is capable of vertical
movement (for boring and turning) and radial movement (for facing), guided by the
cross-rail. The head can be swiveled to produce conical (tapered) holes. Cutting speeds
and feeds for boring are similar to those for turning.

Boring machines are available with a variety of features. Machine capacities
range up to 150 kW and are available with computer numerical controls, allowing
all movements of the machine to be programmed. Little operator involvement is
required, and consistency and productivity are improved.

Text 5

1.06patuTe BHUMaHUE HA TIEPEBO/] CIEAYIONIUX CIIOB U CJIOBOCOUYETAHHIA:
drilling machines - cBepaMIBbHBIN CTAHOK;

tapping - Hape3aHue pe3bObI;

ream - pacCBEpJIUTD;

drill press - BepTHUKaIBbHO-CBEPIMIIBHBIN CTAHOK;

adjustable table - nepecranaBIuBaeMbIil CTOJ (B CTaHKE);

Vise - 3aKMMHOE TTPUCIIOCOOJICHHUE;

handwheel - maxoBuk (pyuHoil);

counterboring - pacCBepJIUBaHUE.

2.ITpounTaiiTe TEKCT M MEPEBEAUTE IMPU IOMOIIM CJIOBapsi HE3HAKOMbIE CJIOBA U
CJIOBOCOYETAHMUS.

3.IIpounTaiiTe U NEpeBEAUTE BECh TEKCT:
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DRILLING MACHINES

Drilling machines are used for drilling holes, tapping, reaming, and small-diameter
boring operations. The most common machine is the drill press. The workpiece is placed
on an adjustable table, either by clamping it directly into the slots and holes on the table
or by using a vise, which in turn is clamped to the table. The drill is lowered manually
by a handwheel or by power feed at preset rates. Manual feeding requires some skill in
judging the appropriate feed rate.

Drill presses usually are designated by the largest workpiece diameter that can be
accommodated on the table and typically range from 150 to 1250 mm. In order to
maintain proper cutting speeds at the cutting edges of drills, the spindle speed on drilling
machines has to be adjustable to accommodate different drill sizes. Adjustments are
made by means of pulleys, gearboxes, or variable-speed motors.

The types of drilling machines range from simple bench-type drills used to drill
small-diameter holes to large radial drills, which can accommodate large workpieces.
The distance between the column and the spindle center can be as much as 3 m. The drill
head of universal drilling machines can be swiveled to drill holes at an angle.
Developments in drilling machines include numerically controlled three-axis machines,
in which the operations are performed automatically and in the desired sequence with
the use of a turret. Note that the turret holds several different drilling tools.

Drilling machines with multiple spindles (gang drilling) are used for high-production-
rate operations. These machines are capable of drilling, in one cycle, as many as 50
holes of varying sizes, depths, and locations. They also are used for reaming and
counterboring operations. However, with advances in machine tools, gang-drilling
machines are now being replaced with numerical-control turret drilling machines.
Special drilling machines, such as those which produce holes in continuous hinges
(piano hinges), use twist drills 1 mm in diameter. These machines usually are horizontal
and produce holes in up to 3-m long segments in one cycle.

Workholding devices for drilling are essential to ensure that the workpiece is
located properly. They also keep the workpiece from slipping or rotating during
drilling. Workholding devices are available in various designs; the important features are
three-point locating for accuracy and three-dimensional work
holding for secure fixtures.

Text 6

1.0O6patute BHUMaHUE HA IEPEBO/] CIEAYIOLIUX CJIOB U CJIOBOCOYETAHMIA:
milling machine - ppe3zepras maimHa;

knee milling machine - koHCOTBHO-PpE3EPHBIN CTAHOK;
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planer-type milling machine - nmpoionsHO-hpe3epHbIN CTAHOK;
rotary-table machine - cTaHOK C TOBOPOTHBIM CTOJIOM.

2.1IpounTaiiTe TEKCT M NEPEBEAUTE IPU IIOMOIIM CJIOBapsi HE3HAKOMBIE CJIOBA U
CJIOBOCOYETAHHS.

3.IIpouunTaiite U nepeBeAUTE BECh TEKCT:

MILLING MACHINES

Because they are capable of performing a variety of cutting operations, milling
machines are among the most versatile and useful machine tools. The first milling
machine was built in 182.0 by Eli Whitney (1765-1825). A wide selection of milling
machines with numerous features is now available. The features of typical standard
milling machines are described next. Note, however, that many of these machines and
operations are now being replaced with computer controls and machining centers.
Inexpensive, manually controlled machines are still widely used, especially for small
production runs.

Plain milling machines have three axes of movement, with the motion usually
imparted manually or by power. In universal column-and-knee milling machines, the
table can be swiveled on a horizontal plane. In this way, complex shapes (such as helical
grooves at various angles) can be machined to produce parts such as gears, drills, taps,
and cutters.

Bed-type Milling Machines. In bed-type machines, the worktable is mounted directly
on the Cutters bed, which replaces the knee and can move only longitudinally. These
machines are Spindle Carrier not as versatile as other types, but they have high stiffness
and typically are used for high-workpiece production work. The spindles may be
horizontal or vertical and of duplex or triplex types (with two or three spindles,
respectively), for the simultaneous machining of two or three workpiece surfaces.

Several other types of milling machines are available. Planer-type milling machines,
which are similar to bed-type machines, are equipped with several heads and cutters to
mill different surfaces. They are used for heavy workpieces and are more efficient than
simple planers when used for similar purposes.

Rotary-table machines are similar to vertical milling machines and are equipped with
one or more heads for face-milling operations.

Milling machines have been rapidly replaced by computer numerical-control (CNC)
machines for all but the lowest production quantities. These machines are versatile and
capable of milling, drilling, boring, and tapping with repetitive accuracy. Also available
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are profile milling machines, which have five axes of movement; note the three linear
and two angular movements of the machine components.

Text 7
1.00paruTe BHUMaHUE Ha MIEPEBO/I CICAYIOIINX CJIOB U CIIOBOCOYECTAHUM:

capstan lathe - peBOJIbBEpHBI CTAHOK;

turret lathe - TOkapHO-PEBOJILBEPHBI CTAHOK;

turret - peBOJIBBEPHBIN CYIIOPT;

saddle - moBopoTHas mnatdopma;

ram - MOPIICHb;

feed stop screws - ynop /Uit aBTOMaTHUECKOTO BBIKITIOUEHUS TTO1a4H.

2.Hp0‘lHTaﬁTe TCKCT M IICPCBCAUTC IIPHU IIOMOIIHM CJIOBApsA HC3HAKOMBLIC CJIOBA H
CJIOBOCOYCTAHMSI.

3.IIpounTaiite U MEpEeBEAUTE BECH TEKCT:

DIFFERENCE BETWEEN CAPSTAN AND TURRET LATHE

Capstan and turret lathes are semiautomatic lathes. Semiautomatic means machining is
done automatically but some other functions like changing of job/work piece and setting
of tools are done manually. These are the modified version of engine lathe. It is an
example of advancement of technology in manufacturing industry. Construction of
turret/capstan lathes is similar to engine lathe but difference is they have an axially
movable index able turret having hexagonal shape in place of tail stock on which
multiple tools are fitted. These tools are capable in performing multiple tasks like
turning, boring, thread cutting, drilling and facing. By using these tools we can easily
perform different type of operations on a single work piece without changing of tool and
work piece. All these tools are mounted on a hexagonal turret; turret is rotates after each
operation. Turret lathe is used for mass production and the advantage of this lathe is a
less skilled operator can perform work on it once all setup is done properly. These types
of lathes can be used for machining large work piece also. These lathes are relatively
costlier than engine lathe because of their complex construction. Using these lathes a
single type of job can be easily repetitive manufacture with less effort and time or we
can say that both the lathes are used for mass production.

Both turret and capstan lathes are similar in construction, operation and in some
applications also but the major differences between them are as follow:
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Turret lathe

Capstan lathe

1 | In turret lathe the main turret is directly | Capstan lathe is ram type turret lathe and the
installed on the saddle and the saddle is | movement of the ram is limited.
move along the entire length of the lathg
bed.

2 | In turret lathe the turret tool head is Turret head is mounted on a slide called as ram
directly mounted on the saddle and they| which is mounted on the saddle in case of
appear like a single unit. capstan lathes.

3 | In turret lathe saddle is moved for But in case of capstan lathe saddle is fixed at a
providing feed to the tool. point but ram is moved.

4 | Saddle is move along the entire length | The short strokes of the ram have some
so it is used to machining of large work | limitations so this lathe is used to machining of
pieces. small work piece only.

5 | It has slower operation because of It has fast working operations because lighter
heavy weight of all the components. in construction.

6 | In turret lathe limit dogs are used to In case of capstan lathe feed stop screws are
control the movement of the tool. provided at the rear side of the turret for

controlling the tool movement.

7 | It is used to machine large work piece | Relatively less feed and depth of cut are
so large depth of cut and feed is provided for machining because used for small
provided for machining. work pieces.

8 | In turret lathes external threads are But in case of capstan lathe external threads
generally cut by a single point or a are cut using a self-opening die which is
multipoint chasing tool which is mounted on the one face of the turret.
installed on the front slide and moved
by a short lead screw and a swing type
half nut.

9 | Turret lathe is mostly single spindle and| But the capstan lathe is usually single spindle
horizontal type lathe but may be vertical and horizontal axis type only.
and multi spindle type in some cases.

10 | In turret lathes power operated jaw In case of capstan lathe hand operated collect

chucks are used to hold the work piece.

chucks are used for holing the work piece.
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