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BBenenue

B cootBercTBUU ¢ DefepanbHBIMU TOCYIAPCTBEHHBIMU 00pa30BaTeIbHBIME CTaHAAPTAMU
cpenHero npogeccuoHaIbHOro 00pa3oBaHus Il aTTeCTalluK O0y4YaIOUIMXCsA HA COOTBETCTBUE MX
NEPCOHAIBHBIX  JIOCTIKEHUH IOATANHBIM  TpeOOBaHHUSIM OCHOBHOH Mpo¢hecCHOHATLHOM
00pa3oBaTesbHON MPOTrpaMMBbI (TEKYIast ¥ TPOMEKYTOUHAs aTTECTALMs) CO3AAI0TCs OLEHOYHbIE
Cpe/CTBa, MO3BOJSIONINE OLICHUTHh 3HAHUS, YMEHUS U OCBOCHHBIE KOMIIECTCHIIMHU. OLEHOYHbIC
CPEICTBA SIBJISIFOTCS] HEOTHEMIIEMOM YacThl0 HOPMATUBHO-METOJUYECKOTO 00ECIIEYeHUSI CUCTEMBI
OLICHKM KayecTBa OCBOCHHUS CTyACHTaMU O0pa3oBaTelIbHOW MPOrpamMMbl  CPEIHEro
npodeccuoHanbsHOro 00pa3oBaHUs W OOeCleYyMBaeT MOBBILICHHE KayecTBa 00pa30oBaTEIbHOTO
Mpoliecca TEXHUKYMa U PEe3yJIbTaTOB OCBOEHHUS 00pa30BaTEIIbHOM MPOTPaMMBI.

Onenounsie cpenctBa no yuebHou mucuumimHe OI'CH.02 MHocTpaHHBIN SI3BIK B
npodecCHOHANbHON JESATEIIbHOCTH NPUMEHSAIOTCS JUIsl OLIEHUMBAaHUS 3HAHUW W yMEHUU
obyvaronuxcsi. CTpyKTYPHBIMH 3JIEMEHTAMHU SIBJIIIOTCS: MACHOPT, XapaKTEPU3YIOUIUH 001acTi
NPUMEHEHHUS, OINUCAHUE CHCTEMbl KOHTPOJS M OLEHKM OCBOCHHUS MPOrpaMMbl y4eOHOM
JUCLUUILIMHBI, B KOTOPOW YKa3bIBAIOTCS OPraHU3alMs TEKYIIEro KOHTPOJISI YCIEBAaeMOCTH,
MIPOMEKYTOYHOM aTTECTAIMH 10 UTOT'aM OCBOCHHUS YUI€OHOU AUCIHUILTUHBI, @ TAKKE MPHIIOKCHUS,
B KOTOPBIX MPEACTABICHBI MPUMEPHBIE OLIEHOYHBIC CPENICTBA, 00ECIEUMBAIOIINE MPOBEIACHUE

TeKymeﬁ )51 HpOMe)KYTO‘IHOI\/’I aTTeCTaluu 110 yqe6H0171 JAUCIUITIIINHC.



1. MacnopT

1.1. Ob6aacTh NpMeHeHHA
OneHouHble CPEACTBA MPEJHA3HAYECHBI IS IPOBEPKU PE3Yy/IbTATOB OCBOEHUS YMEHUU U

ycBoeHUs 3HaHU# 1o yueOHou maucturumae OI'CD.02 MHocTpaHHBIN S3bIK B

npodgeccuoHaIbHON AeATeNbHOCTH N0 cneunanbHocTd 19.02.11 TexHomorus npoayKToB

IMUTaHUA U3 PaCTUTCIIBHOI'O ChIPh

OueHOYHBIE CPECTBA MO3BOJSIOT OIIEHUBATH:
1. ®opmuposanue aemenToB 00mux komnereHui (OK) n nmpodeccrnoHambHbIX KOMITETCHITHI

(ITIK):
Kon Kon YmMenus Kon 3nanmit 3HaHus
IIK, OK YMEHHUI
OK 01 Y0 01.01 pacro3HaBath 30 01.01 aKTyaJIbHBINA
3ajauy W/MIu po(hecCUOHATLHBIIA
npobiemy U COLMATbHBIN
B KOHTEKCT, B KOTOPOM
npodeccuoHaITbEHOM MPUXOAUTCS paboTaTh
H/VIIH COLIMAIbHOM U JKUTh;
KOHTEKCTE
Y0 01.04 BBISIBJISITD U 30 01.02 OCHOBHBIE UCTOYHUKHU
3¢ PEeKTUBHO UCKATh nHpopmanuu
uH(popMaLIo, U PECYPCBI U1
HEOOXOUMYIO IS peleHus 3a1a4 u
pelieHus 3aa4un npobiieM
W/AIT TPOOIIEMBI B ITPOeCCUOHATBHOM
W/WJIHA COITUATEHOM
KOHTEKCTE;
OK 02 Y0 02.01 onpeaensats 3agaun | 30 02.01 HOMEHKJIaTypa
JUTSI TIOUCKA UH(GOPMaIIMOHHBIX
uH(pOpMaIUN UCTOYHUKOB,
MPUMEHSEMBIX B
npodeccruoHaIbHOM
JeSITeIIbHOCTH;
Y0 02.02 OTIpeeIATh 30 02.02 IIpUEMBI
HE00X0IMMbIe CTPYKTYpPUPOBaHUS
UCTOYHUKHU uH(pOpMaITUU
uH(popManun
Yo 02.04 BbLIENATH Haubozee | 30 02.04 MOPSAJIOK UX

3HaYUMOE B [IEPEUHE
uH(popManun

PUMEHECHHS U
pOTrpaMMHOE
obecrieueHue B
npodecCuoHATBHOM
JIEATEILHOCTH B TOM
YHUCIIe ¢
HCITOJIB30BaHUEM
IU(PPOBBIX CPEJICTB




Vo0 02.05 OLICHUBATh 30 02.04 MOPSIIOK UX
MPAKTUIECKYIO NPUMEHEHUS U
3HaYHMOCTb IPOTPaMMHOE
pe3yIbTaTOB IOMCKA obecrieyeHue B

npodeccuoHaTbHON
NeSITeIbHOCTH B TOM
qHcie ¢
UCTIOJIb30BaHUEM
UQPPOBBIX CPEICTB
OK 05 Y0 05.01 rpamMoTHoO uznaratb | 30 05.02 npaBuia opopMIICHUS
CBOU MBICIIH JIOKYMEHTOB
1 0(hOpMIIATH U TTOCTPOEHUSI YCTHBIX
JIOKYMEHTHI T10 co0OIIeHUI
npodecCuoHaTbHON
TEMaTUKe Ha
rOCyJIapCTBEHHOM
SI3BIKE, MPOSIBIISTH
TOJIEPAaHTHOCTb B
pabouem
KOJIJICKTHBE
OK 06 Y0 06.01 OTIMCBIBATh 30 06.02 3HAYUMOCTD
3HaYMMOCTb CBOCH npogecCHOHATEHON
CneyuaIbHOCmu, NEeSITeIIbHOCTH 110
npodeccuun
(cnenuanbHOCTH)
OK 09 VY0 09.01 MOHUMATh OOLIHIA 30 09.01 MpaBUjIa MOCTPOCHHUS
CMBICJT YETKO IPOCTBIX M CJIOKHBIX
POU3HECEHHBIX peJIoKEHUH Ha
BBICKa3bIBaHUI Ha npodeccuoHaIbHbIE
U3BECTHBIC TEMBI TEMBI
(mpodeccuoHanbHbIE
1 OBITOBEIC),
MOHUMATh TEKCTHI
Ha 0a30BbIe
npodeccuoHanbHbIe
TEMBI;

Y0 09.02 y4acTBOBaTh B 30 09.02 OCHOBHBIE
Jajorax Ha o011eynoTpeOUTENbHbIE
3HAKOMBIE 00IIre U riarofsl (ObITOBas
npodeccuOHaTbHBIE 1 ipodeccuoHaNbHas
TEMBI; JIEKCHKA)

¥0 09.03 TPOUTH MPOCTHIE 30 09.03 JIEKCUYECKUI
BBICKA3bIBAHUS O MUHHMYM,
cebe U 0 cBoeil OTHOCSIIHNACS K
npogeccuoHanbHON OTIHMCAHMIO MTPEIMETOB,
NeSITeTTHHOCTH, CpPEZCTB U MPOIIECCOB

poheCCHOHATBHOMN
JIeSITeITbHOCTH

Y0 09.04 KpaTKo 30 09.03 JIEKCUYECKHU I

000CHOBBIBATh U 30 09.04 MHUHUMYM,

OOBSICHITH CBOU

OTHOCSIIITHICS K




JercTBUS (TEKYIIHe OIMCaHMIO MTPEIMETOB,

U TUIaHUPYEMBIE); CPEACTB U MPOLIECCOB
npogecCUuOHaTHHON
JeSITebHOCTH
0COOEHHOCTH
POM3HOIICHUS

Y0 09.05 MUcaTh MPOCTHIE 30 09.05 MpaBuJia YTEHUS

CBSI3HBIC COOOIICHUS TEKCTOB

Ha 3HAKOMBIC WK npodecCHOHATEHON

MHTEpECYIOIINe HaNpaBJICHHOCTH

npodeCCHOHATIbHBIC

TEMBI.

1.2 CucremMa KOHTPOJISI U OLEHKH Pe3yJIbTATOB OCBOEHHSI YMEHHMii U YCBOEHHS
3HAHUI

B cootBerctBum ¢ yueOHbIM miaHOM no aucuuiuinHe OI'CD.02 MHOCTpaHHBIN S3BIK B
npoeCCUOHAIBHOW JIeATEIIbHOCTH TPELyCMOTPEH TEKYIIMH KOHTPOJb YMEHUH M 3HAHUHM C
BBICTABJICHUEM UTOIOBOM OIIEHKHU 32 BECh KypC WJIM TEKYLIUMH KOHTPOJIb BO BpEMs NPOBEICHUS
3aHATHUH, TPOMEKyTOUHas arTectanus B popme TudPepeHIMPOBAHHOTO 3a4eTa C BhICTABICHUEM
WUTOTOBOM OIIEHKH 32 BECh KYPC.

1.2.1 ®opmsbl npoMe:kyTouHOM aTTecTanuu no OII npu ocBoeHun yueOHoOM
aucnumuinabl OI'CD.02 UHocTpaHHbli S3bIK B IPogeccHoOHATbHOI

AesAITeTbHOCTH
YueOHast TMCHUTIMHA @ opMbI IPOMEKYTOUHOI aTTeCTANNN
OI'C5.02 MHocTpaHHBIH A3BIK QG depeHIIMPOBAHHBIN 3aUeT
B IpoeccroHanbHON
JesTeIbHOCTH

1.2.2. Opraam3zanusi TeKylIero KOHTPOJISI YCHeBA€MOCTH, IPOMEKYTOYHOI
aTTeCTAllMHU 110 HTOraM OCBOCHHS NPOrPaMMBbI Y4eOHOH THCHHUIIINHBI

Texyuuii KOHTPOJIb PE3yNbTATOB OOYyUEHUSI OCYIIECTBISETCS B YCTHOM M NMHUChMEHHOM
¢dopMmax Ha yueOHbIX 3aHATUAX. KoHTpOoupyercs copmMupoBaHHbIE YMEHUS U HABBIKU B 4 BUJaX
NeSITeIbHOCTH: YTeHHEe, ayJUpOBaHHE, TOBOPEHME W MHUCHbMO MO KaxXIOW Teme paboueit
porpaMMbl. 3aJaHus MpescTaBleHbl B (hopMe TEKCTOB, ayTMOTEKCTOB M Pa3pabOTaHHBIX K HUM
yrnpaxHeHui. [IpoMexxyTOUHBI KOHTPOJIb OCYHIECTBIIAETCS HAa AU(PPEpEeHINPOBAHHOM 3ayeTe.
HuddepenurpoBaHHblil 3a4€T MPOBOJAUTCS B BHJI€ BBIMOJHEHHS MPAKTUYECKUX 3aJaHHUM I10
MaTtepuainy NpoQecCHOHAIbHONH HampaBIeHHOCTH. MToroBas OIEHKa IO JAUCHUIUIMHE
BBICTABJISICTCS HAa OCHOBAHMM TEKYIIMX OLIEHOK II0 BCEMY KypCy H pe3yiabTaToOB CHa4u

muddepeHIIMPOBAaHHOTO 3a4eTa.

2. 3axaHus VI KOHTPOJISI M OLIEHKH OCBOEHHS MPOrpaMMbl Y4eOHOH TMCIUTLIHHBI

2.1 3aganus I TEKyIIero KOHTPOJIst



Text 1. The Urals — the Centre of Russian Metal Industry

1. Read and translate the text.

The Urals — a borderline between Europe and Asia — are a mountain chain which
appeared many years ago as a result of tectonic activity. As time went on, the mountains were
being destroyed by the action of water, sun and air. As a result, the highest mountains are only one
thousand meters high. One more consequence is that the greatest deposits of ores came to the
surface of the Earth. The fact that they were easily accessible stimulated the development of plants.

The Ural mining industries began during the time of Peter the First. In the 18th century the
Urals, with their high quality ores and rich forests (a fuel for plants) played the greatest role in the
world industry. Russia exported metal even to Great Britain.

The modernization of the Ural industry began with Magnitogorsk plant, built near the
mountain Magnitnaya, rich in metallic ores. Later, many engineering plants were built in the
region. The greatest plants are situated in Magnitogorsk, Nizhniy Tagil, Chelyabinsk and
Novotroitsk.

At the beginning of the 20th century the Ural metal industry suffered a crisis because of
the shortage of coal. But the delivery of coal from Kuzbass solved the problem.

It must be mentioned that about 70 metals and minerals were first discovered in the Ural
mountains. Large deposits of iron, copper, lead, zinc, nickel, titanium, wolfram and many other
metals characterize the region.

Nowadays some of the deposits are exhausted, and the plants work on the ores from the new layers
(Kazakhstan, Siberia). But nevertheless, the Urals are the region with great history, traditions and
experience, and hopefully it will have new stages of development.

2. Answer the following questions to the text.

. Where are the Urals situated?
. Why are the deposits of ores easily accessible?
. When did the Ural mining industries begin? Did Russia export metal at that time?
. Where did the modernization of the Ural industry begin?

. What was the reason for the crisis for the Ural metal industry?

. How many metals and minerals were first discovered in the Urals?

. What are the recent problems of the Urals?

. Does the author of the text hope that the region will have new stages of development? And what
do you think?
3. Complete the following statements.

The Urals are a mountain change which ...

Mountains were being destroyed, and now the highest mountains ...

In the 18th century the Urals ...

The modernisation of the Ural industry began ...

The greatest plants are situated ...

At the beginning of the 20th century the Ural metal industry ...

About 70 metals and minerals ...

Nowadays some of the deposits are ...
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Text 2. Some Words about Metallurgy
1. Read and translate the text
Some Words about Metallurgy



Metallurgy is one of the oldest of arts but one of the youngest of sciences. Many of our
metals were known in ancient times, but it is only within the last century or two that the
knowledge of the properties of the metals has made it possible to apply them in any
extended way for industrial purposes.

With the development of physics of metals, metallography, theory of heat treatment, and
other phases of the science of metals, the field of metallurgy has broadened.

Metallurgy in this broader sense falls into three divisions: chemical or extractive, physical
and mechanical. Chemical metallurgy includes the metallurgical processes involving chemical
change and the methods of production and refining.

Physical metallurgy deals with the nature, structure, and physical properties of metals
and alloys.

Mechanical metallurgy includes the processes of working and shaping metals —
processes which do not involve chemical changes.

2. Are these statements true or false?
1) Metallurgy as a science was known in ancient times.
2) There are three branches of metallurgy: chemical, physical and mechanical.
3) Physical metallurgy focuses on the nature, structure, and physical properties of metals
and alloys.

3. Find in the text the English equivalents of these Russian word combinations.
1) B IIPOMBIIIIICHHBIX LETAX

2) IPUMEHSATh

3) METO/I TPOU3BOJICTBA

4) OYHIIICHHE OT TIPUMECEH, YIyUIICHHE KauecTBa
5) CBOWCTBA METAJIJIOB

6) TEOPUSI TEPMUIECKOIT 00pabOTKH

7) B IIUPOKOM CMBICIIE

8) XMMHYECKOE U3MCHEHHE

9) BKJTIOYATh

10)  cmiaBsl
11)  obGpabotka
12)  wu3BIEKaTh

Text 3. Metals

1. Read the text

Metals are materials most widely used in industry because of their properties. The
study of the production and properties of metals is known as metallurgy.

The separation between the atoms in metals is small, so most metals are dense. The
atoms are arranged regularly and can slide over each other. That is why metals are
malleable (can be deformed and bent without fracture) and ductile (can be drawn into
wire). Metals vary greatly in their properties. For example, lead is soft and can be bent by
hand, while iron can only be worked by hammering at red heat.

The regular arrangement of atoms in metals gives them a crystalline structure.
Irregular crystals are called grains. The properties of the metals depend on the size, shape,



orientation, and composition of these grains. In general, a metal with small grains will be
harder and stronger than one with coarse grains.

Heat treatment controls the nature of the grains and their size in the metal. Small
amounts of other metals (1ess than 1lper cent) are often added to a pure metal. This is
called alloying and it changes the grain structure and properties of metals.

All metals can be formed by drawing, rolling, hammering and extrusion, but some
require hot-working. Metals are subject to metal fatigue and to creep (the slow increase in
length under stress) causing deformation and failure. Both effects are taken into account
by engineers when designing, for example, airplanes, gas-turbines, and pressure vessels
for high-temperature chemical processes. Metals can be worked using machine-tools.

The ways of working a metal depend on its properties. Many metals can be melted
and cast in moulds, but special conditions are required for metals that react with air.

2. Answer the questions

1) What are metals?

2) Why are most metals dense?

3) Why are metals malleable?

4) What is malleability?

5) What are grains?

6) What is alloying?

7) What is crystalline structure?

8) What do the properties of metals depend on?
9) What changes the size of grains in metals?
10) What are the main processes of metal forming?
11) How are metals worked?

12) What is creeping?

3. Find the following words and word-combinations in the text

1) cBoiicTBa METAJIIOB

2) pacCTOSIHUE MEXTy aTOMaMu

3) mpaBWIBLHOE PACTIONIOKEHUE

4) CHIBHO OTIHYAKOTCS 110 CBOUM CBOWCTBAM
5) kpucrammveckas CTpyKTypa

6) pa3mep 3epeH

7) dopma 3epeH

8) BosoueHue

9) mpokatka

10) xoBKa



11) skcTpy3us

12) cTpykTypa u CBOMCTBa 3epHa
13) ropsiuast o6paboTKa

14) ycranocts Merajuia

15) non3yyects MeTasia

16) rutaBka 1 OTJIMBKA B (hOPMBI

17) crioco6s1 06pabOTKK METAJIOB
4.Explain in English the meaning of the following words

1) malleability

2) crystalline structure
3) grains

4) heat treatment

5) alloying

6) creep

5. Translate into English

1) MeTanisl - IUIOTHBIE MAaTEPHAJIBI, IOTOMY YTO MEX/Y aTOMaMH B METaJLIax
MaJjioe pacCTOsIHUE.

2) Metamuibl UMEIOT KPUCTAIUIMYECKYIO CTPYKTYPY HM3-3a MPABHUILHOTO
pacmoI0KEHUS aTOMOB.

3) Uewm MmeHbIIE 3epHA, TEM TBEPIKE METAILIL.
4) JlernpoBaHHE U3MEHSIET CTPYKTYPY 3€pEH U CBOIMCTBA METAJIOB.

5) Mertamt nehopMUpyeTCs U pa3pyliaeTcs H3-3a yCTATOCTH U MTOJI3YUECTH.
Text 4. Ferrous and Non-Ferrous Metals
Watch this video (The Difference Between Ferrous and Non-Ferrous Metals | Metal

Supermarkets) ITocMoTpuTe BUEO ¥ BBITIOJHUATE 3a1aHUSI.
https://www.youtube.com/watch?v=J1X vFh5IlIA&ab channel=MetalSupermarkets

1. True or false.
1) Wrought iron does not contain iron.
2) Non-ferrous metals are used in wiring application.
3) Stainless steel is a non-ferrous metal, because it is corrosion resistant.
4) The iron production started in the Iron Age.
5) Wrought iron isn’t corrosion resistant.


https://www.youtube.com/watch?v=JIX_vFh5llA&ab_channel=MetalSupermarkets

6) Ferrous metals are magnetic.

7) Lead is malleable.

8) Non-ferrous metals have a higher resistance to corrosion.
9) Alloy steels possess tensile strength and durability.

2.Translate into English.
1) CoxnepxaTb xeae30
2) TIpou3BojaCTBO Xkele3a
3) JlerupoBaHHas CTaJb
4) Yruepoaucrasi CTalb
5) Kosanoe xene3o
6) IIpoyHOCTB MPH PACTSHKEHUU
7) J10AroBeYHOCTH
8) IloaBepikeH pIKABICHUIO
9) DnekTpoobOpyIOBaHHUE
10) JIparotieHHbIe METALIBI
11) ITnacTHYHOCTH, KOBKOCTh
12) DnekTponpoBoIKa
13) Koppo3uoHHast yCTOHYHBOCTb

3.What is this video about? Speak about it.

Text 5. Steel
1. Read and translate the text

The most important metal in industry is iron and its alloy — steel. Steel is an alloy of iron
and carbon. It is strong and stiff, but corrodes easily through rusting, although stainless and other
special steels resist corrosion. The amount of carbon in a steel influences its properties
considerably. Steels of low carbon content (mild steels) are quite ductile and are used in the
manufacture of sheet iron, wire, and pipes. Medium-carbon steels containing from 0.2 to 0.4 per
cent carbon are tougher and stronger and are used as structural steels. Both mild and medium-
carbon steels are suitable for forging and welding. High-carbon steels contain from 0.4 to 1.5 per
cent carbon, are hard and brittle and are used in cutting tools, surgical instruments, razor blades
and springs. Tool steel, also called silver steel, contains about 1 per cent carbon and is
strengthened and toughened by quenching and tempering.

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

2. Answer the questions

. What is steel?

. What are the main properties of steel?

. What are the drawbacks of steel?

. What kinds of steel do you know? Where are they used?

. What gives the addition of manganese, silicon and chromium to steel?

. What can be made of mild steels (medium-carbon steels, high-carbon steels)?
. What kind of steels can be forged and welded?

. How can we get rust-proof (stainless) steel?
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9. What is used to form a hard surface on steel?
10. What are high-speed steels alloyed with?

. Find the following words and word combinations in the text
. CILJIaB JKeJie3a U yriepoaa

. IPOYHBIN U )KECTKUHI

. JIETKO KOPPO3UPYET

. Hep>KaBeroliast CTallb

. HU3KO€ COJIep KaHue yriepona

. KOBKOCTh

. JINCTOBOE XKeJIe30, IPOBOJIOKA, TPYObI

. KOHCTPYKIIMOHHBIE CTAJIH

. IPUTO/IHBI JUI KOBKU U CBapKH

10. TBepabIi ¥ XPYNKUT

11. pexxymine uHCTPYMEHTBI

12. xupyprudeckre HHCTPYMEHTBI

13. mHCTpYMEHTAIBHAS CTAIb

14.ynpouHsTH

15. nobGaBnenue Mapraniia (KpeMHUsI, XpoMa, BoJibppama, MOJIMOACHA, BAHAIHSI )
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Text 6. Metalworking processes

1. Read and translate the text

Metals are important in industry because they can be easily deformed into useful shapes.
A lot of metalworking processes have been developed for certain applications. They can be divided
into five broad groups: rolling, extrusion, drawing, forging, sheet-metal forming.

Sheet metal forming is widely used when parts of certain shape and size are needed. It
includes forging, bending and shearing. One characteristic of sheet metal forming is that the
thickness of the sheet changes little in processing. The metal is stretched just beyond its yield point
in order to retain the new shape. Bending can be done by pressing two dies. Shearing is a cutting
operation similar to that used for cloth. Each of these processes may be used alone, but often all
three are used on one part.

Forging is the shaping of a piece of metal by pushing with open or closed dies. It is usually
done hot in order to reduce the required force and increase the metal’s plasticity.

Open-die forging is usually done by hammering a part between two flat faces. It is used to
make parts that are too big to be formed in a closed die or in cases where only a few parts are to
be made.

Closed-die forging is the shaping of hot metal within the walls of two dies that come
together to enclose the workpiece on all sides.

The process starts with a rod or bar cut to the length needed to fill the die. Since large,
complex shapes and large strains are involved, several dies may be used to go from the initial bar
to the final shape. With closed dies, parts can be made to close tolerances so that little finish

machining is required.



Answer the following questions
Why are metals so important in industry?
What are the main metalworking processes?
What does sheet metal forming include?

What is forging?

o~ w0 =N

Why is forging usually done hot?

Text 6. Drawing
1. Read and translate the text
Drawing

Drawing consists of pulling metal through a die. One type is wire drawing. The diameter
reduction that can be achieved in one die is limited, but several dies in series can be used to get
the desired reduction.

Sheet metal forming

Sheet metal forming (urrammoska arcroBoro Metaia) is widely used when parts of certain
shape and size are needed. It includes forging, bending and shearing. One characteristic of sheet
metal forming is that the thickness of the sheet changes little in processing. The metal is stretched
just beyond its yield point (2 to 4 percent strain) in order to retain the new shape. Bending can
be done by pressing between two dies. Shearing is a cutting operation similar to that used for
cloth.

Each of these processes may be used alone, but often all three are used on one part. For
example, to make the roof of an automobile from a flat sheet, the edges are gripped and the piece
pulled in tension over a lower die. Next an upper die is pressed over the top, finishing the forming
operation (mrammoBky), and finally the edges are sheared off to give the final dimensions.

2. Forging

Forging is the shaping of a piece of metal by pushing with open or closed dies. It is usually
done hot in order to reduce the required force and increase the metal's plasticity.

Open-die forging is usually done by hammering a part between two flat faces. It is used to
make parts that are too big to be formed in a closed die or in cases where only a few parts are to
be made. The earliest forging machines lifted a large hammer that was then dropped on the
workpiece, but now air or steam hammers are used, since they allow greater control over the force
and the rate of forming. The part is shaped by moving or turning it between blows.

Closed-die forging is the shaping of hot metal within the walls of two dies that come together
to enclose the workpiece on all sides. The process starts with a rod or bar cut to the length needed
to fill the die. Since large, complex shapes and large strains are involved, several dies may be used
to go from the initial bar to the final shape. With closed dies, parts can be made to close tolerances
so that little finish machining is required.

Two closed-die forging operations are given special names. They are upsetting and coining.
Coining takes its name from the final stage of forming metal coins, where the desired imprint is
formed on a metal disk that is pressed in a closed die. Coining involves small strains and is done
cold. Upsetting involves a flow of the metal back upon itself. An example of this process is the
pushing of a short length of a rod through a hole, clamping the rod, and then hitting the exposed
length with a die to form the head of a nail or bolt.

2.Answer the questions
1) How can the reduction of diameter in wire drawing be achieved?
2) What is sheet metal forming and where it can be used?



3) What is close-die forging?

4) What is forging?

5) What are the types of forging?

6) What types of hammers are used now?
7) Where are coining and upsetting used?
8) What process is used in wire production?

3. Find the following word combinations in the text
1) BoJIOYCHHE TIPOBOJIOKU
2) yMEHBIICHUE TUamMmeTpa
3) ToJIIMHA JIUCTA
4) KOHEYHBIC pa3Mephbl
5) yMEHBIIMTH HCOOXOAUMOE YCHITHE
6) yBENIUYUTH IJIACTHYHOCTh METAJIIA
7) BO3IYIIHBIC WIN TAPOBBIC MOJIOTHI
8) cuia M CKOpOCTh MITAMIOBAHHS
9) otaenounas oopaboTKa
10) masbie HOmyCKH

Text 7 From the History of Welding
1. Read and translate the text

Welding is a technique used for joining metallic parts usually through the application of
heat. This technique was discovered during efforts to manipulate iron into useful shapes. Welded
blades were developed in the first millennium AD, the most famous being those produced by
Arab armorers
at Damascus, Syria. The process of carburization of iron to produce hard steel was known at this
time, but the resultant steel was very brittle. The welding technique - which
involved interlayering relatively soft and tough iron with high-carbon material, followed
by hammer forging - produced a strong, tough blade. In modern times the improvement in iron-
making techniques, especially the introduction of cast iron, restricted welding to the blacksmith
and the jeweler. Other joining techniques, such as fastening by bolts or rivets, were widely applied
to new products, from bridges and railway engines to kitchen utensils. Modern fusion welding
processes are an outgrowth of the need to obtain a continuous joint on large steel
plates. Riveting had been shown to have disadvantages, especially for an enclosed container such
as a boiler.

Gas welding, arc welding, and resistance welding all appeared at the end of the 19th
century. The first real attempt to adopt welding processes on a wide scale was made during World
War |. By 1916 the oxyacetylene process was well developed, and the welding techniques
employed then are still used. The main improvements since then have been in equipment and
safety. Arcwelding, using a consumable electrode, was also introduced in this period,
but the bare wires initially used produced brittle welds. A solution was found by wrapping
the bare wire with asbestos and an entwined aluminum wire. The modern electrode, introduced
in 1907, consists of a bare wire with a complex coating of minerals and metals. Arc welding was
not universally used until World War 11, when the urgent need for rapid means of construction for
shipping, power plants, transportation, and structures spurred the necessary development work.

Resistance welding, invented in 1877 by Elihu Thomson, was accepted long before arc
welding for spot and seam joining of sheet. Butt welding for chain making and joining bars
and rods was developed during the 1920s. In the 1940s the tungsten-inert gas process, using a
nonconsumable tungsten electrode to perform fusion welds, was introduced. In 1948 a new gas
shielded process utilized a wire electrode that was consumed in the weld. More recently, electron-



beam welding, laser welding, and several solid phase processes such as diffusion bonding,
friction welding, and ultrasonic joining have been developed.

2.Answer the questions
1. How was welding discovered?
2. What types of welding appeared at the end of the 19" century?
3. When was the arc welding using a consumable electrode introduced?
4.Who is the inventor of resistance welding?
5. When was tungsten-inert gas welding introduced?

Text 8 Welding.
1. Read and translate the text

Welding is a process when metal parts are joined together by the application of heat,
pressure, or a combination of both. The processes of welding can be divided into two main
groups:
pressure welding, when the weld is achieved by pressure and
heat welding, when the weld is achieved by heat. Heat welding is the most common welding
process used today.

Nowadays welding is used instead of bolting and riveting in the construction of many
types of structures, including bridges, buildings, and ships. It is also a basic process in the
manufacture of machinery and in the motor and aircraft industries. It is necessary almost in all
productions where metals are used.

The welding process depends greatly on the properties of the metals, the purpose of their
application and the available equipment. Welding processes are classified according to the
sources of heat and pressure used: gas welding, arc welding, and resistance welding. Other
joining processes are laser welding, and electron-beam welding.

2.Answer the questions

1. How can the process of welding be defined?

2. What are the two main groups of welding process?
3. How can we join metal parts together?
4.

What does the welding process depend on?

3.Find in the text
1. CGFOI[HSI CBapKa I/ICHOJ’IBSY@TCH BMECTO COCANHCHUA 60J'ITaMI/I.

2. CapouHbIii IpoLIECC B OCHOBHOM 3aBHCHUT OT CBOMCTB MeTaJla.
3. Caapka HeoOX0IMMa MOYTH BO BCEX NMPOU3BOCTBAX, TJIE UCIOIB3YETCS METAI.
4. CBapka HarpeBaHUEM- CaMblil pacTIpOCTPaHEHHBIN MPOLIECC CBAPKU CETOHS.

Text 9. TIG welding
1. Translate the following words and expressions into Russian

Tungsten inert gas welding

an extremely high melting point

high pressure cylinder

melt

non consumable electrode




Direct current (DC)

Alternating current (AC)

collet

shielding gas

melting the base material

electric arc

control the amount of heat

filler rod

tighten up

loosen

2. Watch this video https://www.youtube.com/watch?v=uO5pVLOAMDA&t=151s
Are these statements true or false

a) The tungsten electrode melts and becomes a filler metal.

b) In TIG welding the molten metal is protected by a shielding gas.

c) Inert gas is stored in high pressure cylinders.

d) You can’t TIG weld without a filler metal.

e) The heat is generated by an arc between the base metal and the tungsten electrode.
f) In aluminium welding is AC used.

3. Read the text and translate into Russian

In TIG welding, a tungsten electrode heats the metal you are welding and gas (most
commonly Argon) protects the weld puddle from airborne contaminants. TIG welding
produces clean, precise welds on any metal.

TI1G welding uses a non-consumable tungsten
Filler metal, when required, is added by hand
Shielding gas protects the weld and tungsten
Produces high quality, clean welds

Welds more metals than any other process

AR NENEN

TIG welding can be used to weld steel, stainless steel, aluminum, nickel alloys,
magnesium, copper, brass, bronze, and even gold.

With superior arc and weld puddle control, TIG allows you to create clean welds when
appearances count. Because the heat input is often controlled by pressing on a foot pedal, similar
to driving a car, TIG welding allows you to heat up or cool down the weld puddle giving you
precise weld bead control. This makes TIG welding ideal for cosmetic welds like sculptures and
automotive welds.


https://www.youtube.com/watch?v=uO5pVLOAmD4&t=151s

Because only the necessary amount of filler metal is added to the welding puddle, no spatter
or sparks are produced (if the metal being welded is clean).

TIG welding does not create smoke or fumes, unless the base metal being welded

contains contaminants or elements such as, oil, grease, paint, lead or zinc. The base metal should
be cleaned before welding.

Because Argon can be used to TIG weld all metals and thicknesses you only need one type
of gas in your shop to handle all of your welding projects.

TIG welds can be made in all positions - flat, horizontal, vertical or overhead. Perfect for
roll cages and inside confined areas.

Text 8. Machine-tools
1. Read and translate texts.
Machine-tools

Machine-tools are used to shape metals and other materials. The material to be shaped is
called the workpiece. Most machine-tools are now electrically driven. Machine-tools with
electrical drive are faster and more accurate than hand tools: they were an important element in
the development of mass-production processes, as they allowed individual parts to be made in
large numbers so as to be interchangeable.

All machine-tools have facilities for holding both the workpiece and the tool, and for
accurately controlling the movement of the cutting tool relative to the workpiece. Most machining
operations generate large amounts of heat, and use cooling fluids (usually a mixture of water and
oils) for cooling and lubrication.

Machine-tools usually work materials mechanically but other machining methods have
been developed lately. They include chemical machining, spark erosion to machine very hard
materials to any shape by means of a continuous high-voltage spark (discharge) between an
electrode and a workpiece. Other machining methods include drilling using ultrasound, and cutting
by means of a laser beam. Numerical control of machine-tools and flexible manufacturing systems
have made it possible for complete systems of machine-tools to be used flexibly for the
manufacture of a range of products.

2. Answer the questions.

1. What are machine-tools used for?

2. How are most machine-tools driven nowadays?

3. What facilities have all machine-tools?

4. How are the cutting tool and the workpiece cooled during machining?

5. What other machining methods have been developed lately?

6. What systems are used now for the manufacture of a range of products without the use of manual
labor?

. Find English equivalents in the text.

. oOpabaThIBaeMblil MaTepual

. DIIEKTPOIIPUBOL

. 6oJiee TOUHBIN

. OTACJIBHBIC ACTaJIN

. TIPOLIECC MAaCCOBOTO NMPOU3BO/ICTBA

. IPUCTIOCOOJICHUS TSl ISPIKaHUs pe3lia M JeTalH
. OTIIepaLly [0 MEXaHN4eCcKoil 06paboTke neTanu

~NoO ok, WNEFE W



8. BBICOKOBOJITHBIN pa3psijl
9. cBepIieHUE YIBTPA3BYKOM
10. pe3aHue ¢ MOMOIIBIO JIA3EPHOTO JTyUa
11. ruGkue mpou3BOJACTBEHHBIE CHCTEMBI

Text 9. Automation
1. Read and translate the text.

Automation is the system of manufacture performing certain tasks, previously done by
people, by machines only. The sequences of operations are controlled automatically. The most
familiar example of a highly automated system is an assembly plant for automobiles or other
complex products.

The term automation is also used to describe non-manufacturing systems in which
automatic devices can operate independently of human control. Such devices as automatic pilots,
automatic telephone equipment and automated control systems are used to perform various
operations much faster and better than could be done by people.

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

Industrial robots, originally designed only to perform simple tasks in environments
dangerous to human workers, are now widely used to transfer, manipulate, and position both light
and heavy workpieces performing all the functions of a transfer machine.

In the 1920s the automobile industry for the first time used an integrated system of
production. This method of production was adopted by most car manufacturers and became known
as Detroit automation.

The feedback principle is used in all automatic-control mechanisms when machines have
ability to correct themselves. The feedback principle has been used for centuries. An outstanding
early example is the flyball governor, invented in 1788 by James Watt to control the speed of the
steam engine. The common household thermostat is another example of a feedback device.

Using feedback devices, machines can start, stop, speed up, slow down, count, inspect,
test, compare, and measure. These operations are commonly applied to a wide variety of
production operations.

Computers have greatly facilitated the use of feedback in manufacturing processes.
Computers gave rise to the development of numerically controlled machines. The motions of these
machines are controlled by punched paper or magnetic tapes. In numerically controlled machining
centres machine tools can perform several different machining operations.

More recently, the introduction of microprocessors and computers have made possible the
development of computer-aided design and computer-aided manufacture (CAD and CAM)
technologies. When using these systems a designer draws a part and indicates its dimensions with
the help of a mouse, light pen, or other input device. After the drawing has been completed the
computer automatically gives the instructions that direct a machining centre to machine the part.

Another development using automation are the flexible manufacturing systems (FMS). A
computer in FMS can be used to monitor and control the operation of the whole factory.

Automation has also had an influence on the areas of the economy other than
manufacturing. Small computers are used in systems called word processors, which are rapidly
becoming a standard part of the modern office. They are used to edit texts, to type letters and so
on.

Automation in industry

Many industries are highly automated or use automation technology in some part of their
operation. In communications and especially in the telephone industry dialing and transmission
are all done automatically. Railways are also controlled by automatic signaling devices, which
have sensors that detect carriages passing a particular point. In this way the movement and location



of trains can be monitored.

Not all industries require the same degree of automation. Sales, agriculture, and some
service industries are difficult to automate, though agriculture industry may become more
mechanized, especially in the processing and packaging of foods.

The automation technology in manufacturing and assembly is widely used in car and other
consumer product industries.

Nevertheless, each industry has its own concept of automation that answers its particular
production needs.

. Answer the questions.

. What is automation according to the text?

. What was the first step in the development of automaton?

. What were the first robots originally designed for?

. What was the first industry to adopt the new integrated system of production?
. What is feedback principle?

. What do the abbreviations CAM and CAD stand for?

. What is FMS?

. What industries use automation technologies?

CONO OB WNEDN

Task 3. Find the following words and word combinations in the text.
1. aBTOMaTHYECKHE YCTPOHCTBA

2. aBTOMaTHU3UPOBAHHOE TIPOU3BOJICTBO

3. BBINIOJHSATH MPOCTHIE 33/1a4U

4. xaK JIeTKUE, TaK ¥ TSHKETIbIe IeTalli

5. HHTErpupOBaHHAs CHCTEMa MPOU3BOCTBA

6. mpuHIHIT 00paTHOU CBSI3U

7. MEXaHU3M MOXKET Pa3roHATHCSA U TOPMO3UTH

8. KOMITbIOTEp aBTOMATHUYECKH MTOCHUIAET KOMaH/IbI
9. BBICOKOABTOMATHU3UPOBAHHAS CHCTEMA

10. Hempou3BOACTBEHHAS CUCTEMA

Text 10. Applications of Automation and Robotics in Industry

1. Read and translate the text.

Manufacturing is one of the most important application area for automation technology.
There are several types of automation in manufacturing. The examples of automated systems used
in manufacturing are described below.
1. Fixed automation, sometimes called «hard automation» refers to automated machines in which
the equipment configuration allows fixed sequence of processing operations. These machines are
programmed by their design to make only certain processing operations. They are not easily
changed over from one product style to another. This form of automation needs high initial
investments and high production rates. That is why it is suitable for products that are made in large
volumes. Examples of fixed automation are machining transfer lines found in the automobile
industry, automatic assembly machines and certain chemical processes.
2. Programmable automation is a form of automation for producing products in large quantities,
ranging from several dozen to several thousand units at a time. For each new product the
production equipment must be reprogrammed and changed over. This reprogramming and
changeover take a period of non-productive time. Production rates in programmable automation
are generally lower than in fixed automation, because the equipment is designed to facilitate
product changeover rather than for product specialization. A numerical-control machine-tool is a
good example of programmable automation. The program is coded in computer memory for each
different product style and the machine-tool is controlled by the computer programme.
3. Flexible automation is a kind of programmable automation. Programmable automation requires
time to re-program and change over the production equipment for each series of new product. This




is lost production time, which is expensive. In flexible automation the number of products is
limited so that the changeover of the equipment can be done very quickly and automatically. The
reprogramming of the equipment in flexible automation is done at a computer terminal without
using the production equipment itself. Flexible automation allows a mixture of different products
to be produced one right after another.

. Answer the questions.

. What is the most important application of automation?

. What are the types of automation used in manufacturing?

. What is fixed automation?

. What are the limitations of hard automation?

. What is the best example of programmable automation?

. What are the limitations of programmable automation?

. What are the advantages of flexible automation?

. Is it possible to produce different products one after another using automation technology?

CONO OB WNEDN

. Find equivalents in English in the text.
. c(hepa npUMEHEHUS

. (bHKCHpOBaHHaH IIOCJICA0BATCIIbHOCTD onepaunﬁ
. ABTOMAaTH4YCCKUC c6opqume MalllMHBbI

. OIIPCACTICHHBIC XUMHNYCCKUEC ITPOLCCCHI

. CTAaHOK C YMCJIOBBIM ITPOrpaMMHBIM YIIPABJICHUEM
. HOTCPSAHHOC NIPOU3BOJCTBCHHOC BPEMA

~N o O, WODNPFPW

. pa3HOOOpa3Has MPOAYKIIHS

Text 11. Types of technical documentation
A modern enterprise is a complex organism. The efficiency of its operation depends on

how well the technological processes are performed in it. To ensure that the enterprise management
system does not fail, it is necessary to conduct high-quality training before starting the production
process. The process documentation is used for this purpose. It provides complete information on
all aspects of production, which makes it possible to coordinate technological processes and
effectively manage them.

Technical documentation (TD) is a set of documents required to comply with the
conditions of design, manufacture and operation of products. The development of technical

documentation is carried out in accordance with the standards of the Unified system of design
(ESKD), technological (ESTD) and software (ESPD) documentation.

Types of documentation:
Technical conditions:

This document sets out technical requirements for a specific product, material, substance,
or group of them. The technical conditions specifies the procedure for verifying that these
requirements are met correctly. Technical specifications are drawn up at the request of the
customer or the decision of the manufacturer of the product. The development of technical
specifications is regulated by GOST 2.114-95, Federal law No. 184 of 27.12.2002 and GOST R
51740-2001.

A passport for the products:

The documentation contains information about the main parameters and characteristics of
the product, manufacturer's guarantees,and requirements for certification and disposal. The
passport also specifies the complete set, information about operation, storage, and other



information about the product. The document is developed in accordance with GOST 2.601-2006
at the request of the product manufacturer.
Operating instructions:

This document contains information about the principles of operation, design and
properties of the product, necessary to comply with the conditions of safe operation. The operating
instructions consists of the following sections: intended use, description and operation, current
repairs and maintenance, transportation, storage and disposal conditions. Documentation is
compiled in accordance with GOST 2.601-2006.

Task 1. Find the definition.

1 | Technical a. contains information about the main parameters and characteristics
conditions of the product, manufacturer's guarantees,and requirements for
certification and disposal
2 | A passport for b.sets out technical requirements for a specific product, material,
the products substance, or group of them.
3 | Operating c.is a set of documents required to comply with the conditions of
instructions design, manufacture and operation of products.

All technological documentation is divided into two groups: General purpose and special

purpose
General purpose documents

There are three types of documents in this group. They are basic and define the structure
of the system, so you need to pay attention to their implementation.

« title (title) sheet;

* thumbnail map;

* process instructions.

The section of technological documentation always begins with the title page. Separate
cover pages are also issued for all operations.

The task of the sketch map is to illustrate the process as a whole or a segment of it. This is
a graphic material that includes schematic images, diagrams, drawings, and tables that explain the
flow of a process, operation, or transition. Sketch maps are also used for setting up, testing, and
transporting the product.

If the sketch map shows the material clearly, then the process instructions are the same
data, only in the form of text. In addition, it sets out the rules for using equipment and equipment,
safety instructions, and describes repetitive technological techniques and techniques. The process
manual helps reduce the number of documents produced.

Task2. Find the equivalents.

1.setting up a.KapTa 3CKU30B

2.thumbnail map b.mpasuia 1noyib30BaHust 000pyI0BaHUEM U
OCHAII[CHUEM

3.the rules for using equipment and C.HalajaKa

equipment

4 safety instructions d.TexHosIOrNYecKas MHCTPYKIUS

5.process instructions €.OTUCHIBAIOTCS TIOBTOPSOIIMECS TEXHOJIOTUIESCKUE
METOIMKHU W TIPHEMBI

6.describes repetitive technological f.pacmopsKeHus 10 TEXHUKE OE30MaCHOCTH

techniques and techniques




Special purpose documents
This category includes many types of documentation. We'll look at a few key ones.
e route map;
e operating card;
e pick the map;
¢ the sheet of technological routes;
e snap-in sheet;
o Dill of materials;
¢ list of technological documents

Let's start with the route map, because it is the main and mandatory document for any
production. In fact, a route map is an algorithm for executing processes with a brief description of
them. The route map contains information about equipment, tools, labor and financial indicators.
For some types of work (for example, electrical, mechanical, and locksmith work), individual route
maps are provided. Sometimes, instead of a route map, you can use a map of the corresponding
technological process.

An operating map is required only in situations where non-recurring technical processes
are planned. It contains a description of the operation and transition chain, information about tools,
modes, labor costs, and project standards.

The completion card is required at the installation stages. It is a list of parts, semi-finished
products, spare parts, mounting units and materials used to produce the finished product.

The list of technological routes plays an important role in the organization of production.
It describes the route of moving the product through the plant's workshops or divisions during
manufacturing, processing, or restoration.

For instructions and instructions on the tools and equipment used, see the tooling sheet.

To calculate the norms for the use of raw materials, spare parts, and blanks, a list of
materials is compiled. It provides detailed information about the movement of the manufactured
product, taking into account the expenditure of funds.

A list of technological documents is compiled for communication between enterprises
when a set of documents is transferred from one organization to another. This is an inventory of
all materials that accompany the manufacture or repair of the product.

Technical verification of documents

The extensive set of technological documentation also includes materials for checking
documents (for example, the statement of technological control).

During verification, both formal errors (inaccuracies in the execution of drawings or
instructions, design flaws or incomplete equipment) and design flaws are detected.

Technological control of documents at the pre-production stage allows you to avoid many
problems. It is often possible to optimize the design project, simplify some details, type unique
technological processes, reduce too high requirements for processing accuracy, and so on.

Specialists in the design Department study the proposals received during the verification
process and make necessary changes to the documentation, if appropriate. Document control
allows you to reduce the cost of production and improve its quality, avoid defects, and reduce
production losses.

There are many types of technological documents. The rules for their registration are
prescribed by international standards and must be observed. In order to avoid problems during the
production process, it is better to contact Tehpis specialists at the preparation stage, who will
correctly perform all the necessary documentation.

Task 3. Complete the sentences.



1.There are many types a. are prescribed by international standards
and must be observed.

2.Technological control of documents at the b. allows you to avoid many problems

pre-production stage

3.A list of technological documents c.of technological documents

4.The rules for their registration d. and design flaws are detected

5.During verification, both formal errors e. is compiled for communication between

(inaccuracies in the execution of drawings or enterprises when a set of documents is

instructions, design flaws or incomplete transferred from one organization to

equipment) another.

2.2 3ajpanus 1JIs1 MPOMEKYTOUHOI aTTecTAlNU
3ananus JUig IPOMEKYTOUHOM aTTecTaluu B (JopMe 3ayera MpeicTaBieHbl B hopme

pa6OTBI 10 BUJACO C HpO(beCCI/IOHaJ'IBHO HaITpaBJICHHBIM COACPKAHUCM.

10 differences between stainless steel and aluminum

Watch this video https://www.youtube.com/watch?v=j5AI0BuWg2s&feature=emb logo and do

1)
2)
3)
4)
5)
6)
7)
8)

1)
2)
3)
4)
5)

all the tasks
1. Are these sentences true or false?
Stainless steel is less reactive with foods.

Stainless steel is typically very cheap.

Aluminium is as strong as stainless steel.

Stainless steel is a very good electrical conductor.

Stainless steel can be used at very high temperatures.

Aluminum is very easy to weld.

Stainless steel is difficult to work due to its wear resistance.
Aluminium is excellent corrosion resistant where stainless steel is poor.

2. Answer the following questions
Why is aluminium used for car radiators?

Why are aircraft made of aluminum?
Why is aluminum so popular in car industry?
Why is stainless steel corrosion resistant?
Why can’t we use aluminum at very high temperatures?
3. Fill in the gaps. Use the following words and expressions.
Complete the sentences.

a) Stainless steel

b) metal

c) athin layer of oxide
d) martensitic

e) braze

f) aluminium

g) low-carbon steel
h) carbon

i) SS

J) deformation under compression
k) an alloy

I) wear resistance

Stainless steel is known as in the engineering parlance.



https://www.youtube.com/watch?v=j5AI0BuWg2s&feature=emb_logo

o0k w

Aluminium is the second most widely used in the world.

Stainless steel is of iron carbon and chromium.

Aluminium has , Which protects it from damages.

High-carbon steels have excellent

There are five types of stainless steel such as ferr|t|c , precipitation hardening,
austenitic and duplex.

High-carbon steels are strong and resistant to
was invented in 1912 by Harry Brearley in Sheffleld England.
Aluminium is impossible to

. Radiators are made from because its thermal conductivity is great.
and mild steel are not brittle, but not ductile either.
. If the main chemical element is , the steel is called carbon steel.

4. Speak about differences between stainless steel and
aluminium

3. Pexomenayemas JiuTepaTypa U HHbIE HCTOUYHUKH

1. TonyGeB, A. Il. AHrnmiickuil s3BIK ISl TEXHMYECKUX crenuanbHocTeil [Tekct]:
yuebHoe mocobue/ A. I1. 'omy6es, A. I1. Kopxassrii, . b. CmupHOBa. - 7-¢ u3j., cTep. —
M.: Axagemus, 2019.

2. ArromenkoBa O.H. AHrnmiickuii s3bIK 4715 cBapukoB:yueObnnk/ O.H. AHionenkosa -
Mockea KHOPYC, 2022

3. Pabouas terpanp UId ayJUTOPHOW M BHEAYIUTOPHON CaMOCTOATENBHOH paboTHI 1O
muctuminae  «HocTpaHHBI  A3BIK» (QHTTMHCKUN) JUIS CTYAGHTOB 3 Kypca BceX
cnenuanbHocTeit @I'OC CIIO. Coct. H.B. Manesa; IOYpI'TK. - Yensbunck : PO, 2016.
3. https://www.multitran.com/

4. https://www.youtube.com/watch?v=JIX_vFh5lIA&ab_channel=MetalSupermarkets

5. https://www.youtube.com/watch?v=j5AI0BuWg2s&feature=emb_logo



https://www.multitran.com/
https://www.youtube.com/watch?v=JIX_vFh5llA&ab_channel=MetalSupermarkets
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