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1. [TacmopT KOMILIEKTA KOHTPOJbHO-0LIEHOYHBIX CPEACTB

@®OC mpenHazHaueHbl s KOHTPOJIE M OIEGHKH 00pa30BaTENbHBIX  JTOCTH)KEHUH
00yyaroIuxcsl, OCBOMBILUX ITPOrpaMMy y4eOHOH AMCHUIUINHBI «IHOCTpaHHBIN A3BIKY.

@®OC BKIIOYAIOT KOHTPOJBHBIE MaTEpHAIIbl JUIsl TIPOBENICHHS pyOeKHOTO KOHTPOJIs B opme
KOHTPOJIbHBIX U HPOBEPOUHBIX PabOT, TEKYILIEro KOHTPOJIS M MPOMEXYTOYHOH arrecraluu B
dbopme nuddepeHIInPOBaHHOTO 3a4eTa.

B pesynbTare ocBoeHus yueOHOM AucuMILTUHBI « THOCTpaHHBIN A3BIK» 00Yy4aIOIIUNCS JOJIKEH
obmamate npexycmorpeHHbiMH  DPI'OC  no cneumansHocTn  15.02.16 TexHonorus
MAIIMHOCTPOCHUS  CIEAYIOIIUMU  YMEHUSMH M 3HAHUSAMH, KOTOpble  (QOPMHUPYIOT
po(hECCHOHATBHYIO KOMITETEHIIHIO, M OOIITUMU KOMITCTCHITUSMHU:

PesynbTarel 00y4enns
(oCcBOCHHBIC YMEHMSI, YCBOCHHbIC 3HAHNS)

@DopMBbI U METOAbI KOHTPOJIS U OLlEeHKH
pe3yJabTaToB 00y4YeHHst

YMmenus

I'oBopenue:

- BECTH IHAJIOT (IMANOT-paccmpoc, IUAIOr OOMEH
MHCHHUSMU/CY)KICHUSAMH,  JHAIOT-IOOYXKICHHE K
JICWCTBHIO, STUKETHBIM THAJIOr U UX KOMOHMHAINU) B
cUTyalusx  O(UIMAIGHOTO W HEO(QHIAIHLHOTO
oOIIeHnsT B OBITOBOH, COIMOKYJIBTYPHOH M Y4eOHO-
Tpy#oil cdepax, HCHOONB3ys apryMeHTaluo
SMOIMOHAIBLHO-OI[CHOYHBIE CPE/ICTBA;

MHTEpIIpETanusl pe3yibTaToB HaOMIOIeHNH 3a
JeATeNbHOCTBI0  O0ydYaromero B Xofe
MIPOBEICHHSI CUTYaTUBHBIX Oecen

- paccka3biBaTh, PacCyXKJaTh B CBS3U C H3YYEHHOM
TEMaTHKOH, MPOOJIEeMATUKON/TIPOYUTAHHBIX TEKCTOB;
ONHUCHIBaTh COOBITHS, u3Narath (aKThl, JejIaTh
COOOIIEHNS,

aHaJM3 PE3yJIbTaTOB BBIMOIHEHHS MPOEKTHBIX
paboTt, TOKIaa0B;

MHTEPIIPETANHs Pe3yIbTaTOB HAOIIOICHUH 3a
JIeITEIbHOCTBI0  O0Oydaromerocss B XOJe
IIPOBEJIEHHUS CUTYaTHBHBIX Oeces

- CO3JaBaTh CIIOBECHBIH COIMOKYIBTYPHBIH MOPTPET
CBOEH CTpaHbI M CTPAHbI/CTPAaH MU3y4aeMOro S3bIKa Ha
OCHOBE  pa3000pa3sHOil  CTPaHOBEMUHCKOH |
KyJIBTYyPOBETUHNCKON MH(OPMAIIH;

aHaJIn3 pe3yJIbTaTOB BBIINOJHCHUA HNOKIIAA0B,

pedeparoB; HMHTEpHpeTanus  pe3yJabTaToB
HaOJoeHn i 3a JeATeIILHOCTBIO
oOydaromerocss B XOA€  INPOBEICHHUS

CUTYaTHUBHBIX 6ecen

AynupoBaHue:
- TIOHHUMAaTh OTHOCHTEIIHHO TOJHO (OOIIMHMKA CMBICH)
BBICKa3bIBHHSI Ha HM3y4yaeMOro Ha HU3y4aeMOM

HHOCTPAHHOM SI3bIKE B Pa3lIHYHBIX CHTYaIHAX
OOIIEHUS;

HMHTEpPIIPETanusl pe3ylIbTaToB HaOIoIeHni 3a
JeATeIbHOCTEI0  OOydaromerocss B Xoze
MIPOBEIECHUSI CUTYaTHBHBIX Oecer

- TOHMMATh OCHOBHOE COJCPIKAHHE ayTCHTHYHBIX
ayauo-  WIA  BUJCOTEKCTOB  II03HABATEIBHOTO
XapakTepa Ha TEMBbI, MpelaraeéMble B paMKax Kypca,
BEIOODOYHO W3BJIIEKATh M3 HHUX HEOOXOIUMYIO
HH(OPMAITHIO;

YCTHBIH/TMCBMEHHBIH ONPOC Ha MOHHMaHHE
00yYaroIMMCsl COAEPIKaHHUsT NPOCITYIIaHHBIX
BUJI€0/ayIu0 3anucei

- OIICHHUBATH BasKHOCTB/ HOBHU3HY
OIPCACIIATL CBOC OTHOLICHUE K HCf/‘I;

nHpopmanmy,

YCTHBIH/TMCBMEHHBI OIPOC HA HOHMMaHWE
00yYaroIMMCsl COJIep)KaHHE HPOCITYIIAHHBIX
BUJI€0/ayIH0 3anKcei




Yrenne;

- YHTaTh AyTCHTUYHBIC TEKCTHI PAa3HBIX CTHIICH
(TyOMMIUCTHYECKUE , XYOOKCCTBEHHBIC, HAYJIHO-
MOMYJISIPHBIE U TEXHUYECKHUE), UCIONB3Ysl OCHOBHBIC
BU/BI YTeHHs (O3HAKOMHTEIbHOE, H3y4alrolee,
MPOCMOTPOBOC/TIONCKOBOE) B 3aBHUCHMOCTH  OT
KOMMYHHKaTUBHOM 3a/1a4U;

MHTEpIIpeTanusl pe3yibTaToB HaONIoIeHni 3a

JESITEBPHOCTRIO  O0OYYAIOIIAXCS B Xo1e
MMPOCMOTPOBOTO W TIOMCKOBOTO  YTCHHE
ra3eTHBIX,  JKypHAJIBHBIX cTated ( co

cloBapeMm, 0e3 cIoBapsi)

IIncsMeHHasi peyb:

- OIIMCHIBATH ABJICHUA, CO6I>ITI/IH, nsjiaraTtb (baKTI)I B
MMACbMC JIMYHOTO U JICBOT'O XapaKTepa,

aHaJ M3 PE3yJIbTaTOB HAINMCaHHUs COYMHEHHH,
pedepaTtoB

- 3alI0JIHATH pa3JIMYHbIC BUJbI aHKCT, COO6HIaTI)

aHaliu3 Ppe3yJbTaTOB HaNHMCaHUA PE3IOME,
IIMCEM

CBeZIcHHS 0 ceOe B (hopMe, IPUHATON B
CTpaHe/CTpaHax M3y4aeMoro SI3bIKa;

3unanus:

-3HAUYEHHUS HOBBIX JIEKCHUECKHX EIUHMI], CBI3aHHBIX C
TEMaTHKOH JaHHOTO JTala W C COOTBETCTBYIOIIMMH
CUTYalAsIMH OOLICHHUS;

YCTHBIN/TTUCHEMEHHBIN OMPOC

-SI3BIKOBOM marepuaa: UAUOMATUYCCKUE BBIPAXKCHUA
OLCHOYHYIO JICKCUKY , CAWHHUIBI PEUCBOIO OTHUKETA H
06CJ'Iy)KI/IBaIOH.lI/I€ CUTyallun O6H.[€HI/I$I B paMKax
N3Yy1aCMbIX TEM;

YCTHBINH/MTMCHMEHHBIN OMIPOC

-HOBBIC 3HAYCHHUS M3YUCHHBIX IIAroJbHBIX (opM (BHIO-
BPEMEHHBIX, HEIMYHBIX) CpEICTBA W  CIOCOOBI
BBIPDQXKECHUSI MOJAJIbHOCTH; YCIIOBHs, HPEATOIOKEHNUS,
MIPWYHHEL, CIIEACTBUS, MOOYKIEHHS K JCHCTBUIO;

TECTHPOBAaHUE

-JINHTBOCTPAaHOBEAYECKYIO, CTPaHOBEIUECKYIO U
COILIMOKYJIBTYPHYO HH(POPMAIINIO, PACIIUPEHHYIO 33 CYET
HOBOW TEMATHKH U ITPOOJIIEMAaTHKN PEYEBOTO OOIICHNS;

YCTHBII/IMCBMEHHBIN ONPOC, TECTUPOBAHUE

-TEKCTBI, TIOCTPOCHHBIE Ha S3BIKOBOM MaTepualie
MOBCEIHEBHOTO U MPO(ECCHOHATHHOTO OOIICHHUS, B TOM
YyClie HMHCTPYKIMM M HOPMATUBHBIE JOKYMEHTBHI IO
npodeccusm U crierranbHocTsIM CITO.

'YCTHBIH/MTMCHBMEHHBIN OIIPOC, TECTHPOBAHUE

3aueT, mudhepeHITMPOBAHHBIN 3a4eT




2. KoMIJIEKT OLIEHOYHBIX CPeICTB

IIpomMe:KyTOUHBIH KOHTPOJIb 10 IUCHUILTNHE «IHOCTpaHHBIN SI3bIK» OCYILECTBIIAECTCS B
BU/JIE TEKYLIETO KOHTPOJIS YCIEBAEMOCTHU CTYIEHTOB U IPOMEXKYTOUYHOTO KOHTPOJIS, IPOBOJUMBIX
cortacHO [lonoXeHHI0 O MPOBENEHUM TEKYILIETO KOHTPOJS YCIIEBAEMOCTH U IPOMEXKYTOUHOMH
aTTeCTallli, yTBEPKIECHHOMY IPUKa30M KOJIIE/IKA.

B coorBercTBMM C y4eOHBIM IUIAHOM MPOMEXKYTOUHAs arTecTalus IO JaHHOU
JTUCITUTIIMHE TIPOBOIUTCS B popMe dudpepenyuposantozo 3auema (2 ceMecTp).

ypOBHI/I OCBOCHHUHA JTUCHUIIJIMHBI:

Ilepeotit yposens: Pesynbrarthl 00y4eHUs CTYICHTOB CBHJIETEIBCTBYIOT 00 YCBOSHUU MMH
HEKOTOpBIX 3JIEMEHTApHBIX 3HAHUW OCHOBHBIX BOIPOCOB IO JAWUCHUUIUIMHE. JlomylieHHbIE
OMMOKH ¥ HETOYHOCTH MOKAa3bIBAIOT, YTO CTYACHTHI HE OBJIAJEIN HEOOXOAWMOW CHCTEMOMN
3HaHUH MO JUCHUILIIUHE.

Bmopou yposens: JIOCTUTHYTBI YPOBEHb OLICHKH PE3YyIbTAaTOB OOYYEHHS MOKA3bIBAET,
YTO CTY/ACHTHI 00JIa1al0T HEOOXOMMOM CUCTEMOM 3HAHUN U BIIA/ICIOT HEKOTOPBIMU YMEHHSIMU TIO
quctuminie. CTyieHThl criocoOHbl OHMMAaTh M UHTEPIPETUPOBATh OCBOCHHYIO MH(OpPMAIUIO,
YTO SIBJISIETCS OCHOBOW YCHEIIHOTO (hOPMUPOBAHUS YMEHUI M HABBIKOB JIJISl PEIICHUS MPAKTUKO-
OPUEHTHPOBAHHBIX 3a]a4.

Tpemuii ypoeens: CTyneHTbl POJEMOHCTPUPOBAIM PE3YJbTaThl HA YPOBHE OCO3HAHHOIO
BJaJlcHUs Y4YeOHbIM MaTepuajoM M Yy4eOHbIMH YMEHHUSIMH, HaBbIKAMH M CHOcOOamu
NEeSITeAbHOCTH 1Mo aAucuuminHe. CTyIeHTbl ClIOCOOHBI aHAIM3UPOBATh, TPOBOJUTH CPABHEHUE U

000CHOBaHHE BLI60pa METOIAOB PCHICHUA 3aJlaHUi B MMPAKTHKO-OPUCHTUPOBAHHBIX CUTYyallUAX.

HIKAJIA OIIEHUBAHUSA

XapaKTepuCTHKA YPOBHEH 0CBOCHHS KOMIIETCHIIUH

Yposnu Cooepoicanue

Munumanvrori OOyuaromuiics o0nazaeTr HEOOXOOMMOW CHUCTEMOM 3HAHUM M BIajeeT
HEKOTOPBIMH YMEHUSIMU




XapaKkTepuCTHKA YPOBHEH 0CBOCHHS KOMIIETCHIIUH

Yposnu Cooepoicanue

basoswiti OOyuaromuiicsi JEMOHCTPHPYET PE3yJIbTaThl HA YPOBHE OCO3HAHHOTO
BIIaJIeHUsI y4eOHBIM MaTepHaIoM U Y1eOHBIMU yMEHHUSIMH, HABBIKAMH U
CII0CO0aMU JEsATETbHOCTH

IIpoosunymuiii JIOCTHTHYTBIH YPOBEHB SIBISIETCSI OCHOBOM 151 (popMHUpOBaHUS
OOILEKYIBTYPHBIX U MPO(ECCHOHATBHBIX KOMIETEHINH, COOTBETCTBYIOIIUX
tpedoBanusiM GI'OC.

YPOBEHb OCBOEHHMS C®OPMUPOBAHHOCTHU 3HAHWI, YMEHWI 1 HABBIKOB

VYpoBeHb OCBOEHUSI CPOPMHPOBAHHOCTU 3HAHUM, YMEHUN M HABBIKOB IO JHUCLUILIMHE
olieHUBaeTcs B (hopme OaJIbHON OTMETKU:

"OTAMYHO" 3acIyXMBaeT CTYAEHT, OOHAPYKMUBIINI BCECTOPOHHEE, CUCTEMATUYECKOE U
ITyOOKO€ 3HaHUE Y4eOHO-IPOTrpaMMHOTO Marepuaja, YyMEHHE CBOOOAHO BBINOJHATH 3a/laHUs,
MPEAYCMOTPEHHBIE TPOTPaMMOM, YCBOMBIIMKA OCHOBHYIO W 3HAKOMBIA C JOMOJHHUTEIbHOU
JTUTEPATypOr, peKOMEH0BaHHOM mporpammoii. Kak mpaBuiio, orneHka "oTanyHO" BBICTaBISETCS
CTyJIEHTaM, yCBOMBIIUM B3aUMOCBSI3b OCHOBHBIX MOHATUN IUCUUIUIMHBI B MX 3HAUEHUU JUIS
npuobperaeMoii mpodeccuu, NPOSIBUBILIUM TBOPYECKUE CIIOCOOHOCTH B IOHUMAHUH, U3JI0KEHUN
Y UCMOJIb30BAaHUN Y4€OHO-IIPOrpaMMHOT0 MaTepuaia.

"Xopomo" 3aciyXUBaeT CTYACHT OOHApYXMBIIMK TIOJIHO€ 3HAHWE Y4YEOHO-
IIPOrPaMMHOTI0 MarepHalla, yCIEeIHO BRITOJIHAIOMNN IPEAYCMOTPEHHBIE B IIPOrpaMMe 3aJaHus,
YCBOMBILINN OCHOBHYIO JINTEpAaTypy, PEKOMEHJOBaHHYIO B IporpamMMme. Kak mpaBuiio, OlL€HKa
"Xopomo" BBICTABIISIETCS CTYACHTaM, IOKA3aBIIMM CHUCTEMaTHYECKMM XapakTep 3HAHWM IO
JUCIUIUINHE U CIIOCOOHBIM K HMX CaMOCTOATEIbHOMY IOMOJHEHHI0O M OOHOBIIEHHIO B XOJ€
nanpHeimei yae6Hoi paboTsl U MPopeCCHOHANIBHOM NesITeTbHOCTH.

"Y1oBeTBOPUTEIBbHO'" 3aCTyKHBAae€T CTYAEHT, OOHApYXMUBIIMH 3HAHUS OCHOBHOTO
y4eOHO-TTPOrPaMMHOTO MaTepraiia B 0O0beMe, HEOOXOAMMOM IS JanbHEHIIer y4eObl u
npeacTosie padoThl 1O  CINEUUAIbHOCTH, CHPABISIIOIMIMICA C BBIIOJHEHHUEM 3aJlaHuM,

npeayCMOTPCHHBIX nporpaMMoﬁ, 3HAKOMBIM C OCHOBHOM J'IHTCpElTypOfI, pCKOMCHHOBaHHOﬁ




nporpammoii. Kak mnpaBuio, oneHka 'yIOBIETBOPUTENBHO' BBICTABIACTCS CTYACHTaM,
JIOMYCTUBIIMM TIOTPEIIHOCTH B OTBETE HAa SK3aMEHE M NPU BBIOJHEHUHM SK3aMEHAIMOHHBIX
3alaHuii, HO 00MaAIONM HEOOXOJUMBIMUA 3HAHUSMHU NIl UX YCTPAHEHUS IOJI PyKOBOJICTBOM
MIPEnoJaBaTesl.

"Hey10BJ1€eTBOPUTEJIbHO'" BBICTABISETCA CTYIACHTY, OOHApY>XKHUBIIEMY TIpoOeibl B
3HAHHUSIX OCHOBHOTO Y4Y€OHO-TIPOrpaMMHOTO MaTepuaia, IOMYCTUBIIEMY MPHHIMITHATLHBIC
OMOKK B BBIOJHEHUH NPEAYCMOTPEHHBIX INporpamMMmon 3aganuii. Kak mnpaBuiio, oIeHka
"HEY/IOBJIETBOPUTEILHO" CTaBUTCS CTYIEHTaM, KOTOpble HE MOTYT MPOIOIKHTH OOyUYeHUE WIIH
OPUCTYNHUTh K NPO(heCcCHOHAIBHON JeATENIbHOCTH MO0 OKOHYaHHM By3a 0e3 JOMOJHUTEIbHBIX
3aHATUI 110 COOTBETCTBYIOILEH TUCIUILIIMHE.

Ouenka  «3a4TEHO»  BBICTABISETCA  CTYIEHTY, KOTOpPBIH  TPOYHO  YCBOWMJI
MPEAyCMOTPEHHBIA MPOTrPAMMHBIN MaTepual; MpaBUIbHO, apryMEHTUPOBAHO OTBETHJ Ha BCE
BONPOCHL, C MpPHUBEICHHWEM MPUMEPOB; IOKa3an IIyOOKHWE CHUCTEeMAaTU3MPOBAHHBIC 3HAHUS,
BIIAJICET NIPUEMAMH PACCYXICHUS U COIOCTABISET Marepuaj U3 Pa3sHbIX MCTOYHHMKOB: TEOPHIO
CBA3BIBACT C MPAKTUKOM, IPYTMMU TEMaMH JAHHOTO Kypca, APYTHX U3y4aeMbIX MPEIMETOB; 0€3
OIIMOOK BBIMTOJIHWII MIPAKTHYECKOE 3aJaHHeE.

O06s13aTenbHBIM YCIOBUEM BHICTABIIEHHOM OLIEHKHU SIBIISIETCS MPaBUIIbHASI peUb B OBICTPOM
WM yMEPEHHOM TeMIie. JlOTOMHUTENbHBIM YCIOBHEM TOJYYCHUSI OIEHKH «3a4TE€HO» MOTYT
CTaTh XOpOIIME YCHEXH TPH BBHIMOJTHEHUH CAMOCTOSTEIHPHOM W KOHTPOJBHOW pabOTHI,
CUCTeMaTH4ecKasi akTUBHAs paboTa Ha CEMHHAPCKUX 3aHATHSX.

Ouenka «He 3a4TeHO» BricTaBnsercs cCTyaeHTy, KOTOpbld He crpaBuicsi ¢ 50%
BOIPOCOB U 33JjaHUIl OusieTa, B OTBETAaX Ha APYryue BOIPOCHI TOMYCTUI CYIIECTBEHHbIE OIINOKH.
He wMoxer oOTBeTUTb Ha JONOJHUTENbHBIE BOMPOCHI, MPEIVIOKEHHBIE MPETOIaBaATEIIEM.
[lenocTHOrO TpenCTaBIEHUS] O B3aUMOCBA35X, KOMIIOHEHTAX, 3Tallax pa3BUTHS KYJIbTYypbl Y
cryneHTta HeT. OLIEeHMBAeTCs Ka4eCTBO YCTHOM M MUCbMEHHOW PEeYd, KaK M MPU BHICTABICHUU

HOJIOKUTEIbHON OIIEHKH.

HIKAJIA OIIEHUBAHUSA

KauecTBo ocBOCHHS Yposens goctuzkenuii | OTMerka B 5-0a/11bHOM IIKaIe 3aureno/
NPOrpaMMbl He 324TeHO

90-100% NPOOSUHYMbL «5» (0TIM4YHO) 3a4TE€HO




66 -89% 0a3086bii «4» (xopormio) 3a4TEHO

50 -65 % MUHUMATLHBLI «3» (YOOBIIETBOPHUTEIEHO) 3a4TEHO

Menb1e 50% HUICe MUHUMATILHO20 «2» (HEYIOBIETBOPUTEIIHHO) HE 3a4TEHO

3auer 4 cemecTp
no gucuuniaune OI'CI 03 «MHocTpaHHBIN A3BIK)
crnennaabHOCTh: 15.02.08 «TexHo10rNs MAIIMHOCTPOEHHUSD)

I. You will hear 5 people talking about different technological items. For questions 1-5,
choose from the list of items A-F what each speaker is describing. There is one extra letter.

A. adigital camera B. avideo camera  C. avideo recorder D. amobile phone
E. aremote control F. an electronic organizer

Speaker 1 Speaker 2 Speaker 3 Speaker 4
Speaker 5

II. Comprehension. Read the text and choose the right variant.

Text 1. TRENDS IN THE MODERN MACHINE-BUILDING INDUSTRY

The scientific and technological progress will continue in engineering along in two main
headlines. Firstly, it is automation, including the creation of “unmanned” industries. Secondly,
raising the reliability and extending the service life of machines.

This certainly requires new technology. The machine modules on a large scale are well
suited for “unmanned” industries.

Intense work is being carried out on new robots. What we need is not merely manipulators
which can take up a workpiece and pass it on, but robots which can identify objects, there
position in space, etc.

We also need machines that would trace the entire process of machining. Some have been
designed and are manufactured. Modern engineering thinking has created new automated coal-
digging complexes and machine systems, installations for the continuous casting of steel,
machine tools for electrophysical and electrochemical treatment of metals, unique welding

equipment, automatic rotor transfer lines and machine-tool modules for flexible industries.



New technologies and equipment have been designed for most branches of engineering.

In the shortest time possible the engineers are to start producing new generations of
machines and equipment which would allow manufacturers to increase productivity several
times and to find a way for the application of advanced technologies.

Large reserves in expanding service life for machines can be found in the process of
designing. At present, advances methods have been evolved for designing machines proceeding
from a number of criteria. Automatic design systems allow for an optimizing of the solutions in
design and technology when new machines are still in the blueprint stage.

A promising reserve in increasing the life of parts is strengthening treatment. In recent years
new highly efficient methods have been found.

First and foremost of them is the vacuum plasma method for coating components with hard
alloy compounds, such as nitrides and carbides of titanium, tungsten and boron. Methods have
been designed for reinforcing machine part most vulnerable to wear and tear, such as in grain
harvesters, to make them last several times longer.

Thus, it is not merely quantity engineers and scientists are after rather it is a matter of major
characteristics. In other words, this is a matter quality, and not of the mere number of new

machines, apparatuses and materials.
1.1 Translate the word-combinations:

Cpok cimy0bl, TeperoBble METOAbI, 3JeKTpodusznueckas o0paboTKa, MOAYJIb CTaHKA,
cucTeMa MPOEKTHPOBAHUS, COCTaBbl M3 TBEPABIX CIUIABOB, METO/bl BaKyyMHOM IUIa3Mbl,
YIPOYHEHHE JIeTalleil MalliH, THOKOE MPOU3BOJCTBO, IIOJHOCTHIO aBTOMATH3UPOBAHHOE

MPOU3BOACTBO
1.2 Translate the sentences:

1. Much attention is being given at present to the modern equipment of research
laboratories.

2. The idea of constructing a new auto plant was widely discussed some years ago.

3. Much is being done to improve the conditions for research work.

4. Wide investigation is being carried on in the field of machine-building.

5. Many old plants and shops are being expanded and reconstructed now.
Exercise 1.3 Answer the questions:

1.Name the main trends in modern machine-building.

2.What does automation include?



3.In what way can automation achieved?

4.What is the role of new technologies?

5.Give some examples of advanced methods for increasing the service life of machine parts.
6.How can the process of designing be improved?

7.What is the main task of the engineers and scientists developing new machines and

technologies?
Text 2. FIVE BASIC TECHNIQUES

The variety and combination of machine tools are unlimited today. Some are small and may
be mounted on a workbench. Others are so large that are housed in special buildings.

Large or small machine tools can be classified in five main groups according to the five
basic techniques of shaping metal. These basic operations include drilling and boring
(including reaming and tapping), turning, milling, planning (including shaping and broaching)
and grinding (including honing). Each machine performs one or more of these operations.
Variations of five basic techniques are used for special situations. There are, for example,
machines that combine two of these techniques, as in a boring, drilling and milling machine or
a combination of milling and planning machine.

In addition to the five basic techniques there are newer metal shaping methods developed
during the past two decades. These new methods employ corrosion, erosion and force
characteristics of chemicals, electricity, magnetism, liquids, sound and light.

Drilling and boring. Drilling is a basic machine shop technique. It consists of cutting a round
hole by means of a rotating drill. Boring, on the other hand, is the process of finishing a hole
already drilled by means of a rotating single-point tool. On some boring machines, the tool is in
a fixed position and the work revolves; on others the work is held fixed and the tool revolves.

Under the classification of drilling and boring, there are two types of technique: reaming and
tapping. Reaming consists of finishing a hole already drilled. Tapping is the process of cutting
a thread in a hole.

2.1. HpoanaﬁTe TEKCT M HalUTE B HEM OTBETHI Ha CJICAYIOIIUC BOIIPOCHI:

1.  How may groups can machine tools be classified?

2. What basic operations of shaping metal do machine tools include?

1.  What new metal shaping methods were developed during the past two decades?
2. What do these new methods employ?

3. What is drilling?

4.  What is boring?

5. What differs drilling machines from boring machines?



6.  What is the difference between reaming and tapping?

2.2 Translate the sentences:

1. Forging is one of the leading technological processes of modern industry.

2. These machines were built up by the workers of our plant for three hours.
3. All these forged parts were made of different materials.

4. The students of the machine-building industry were shown various manufacturing

processes.
5. This part was made of steel by casting
6. The main parts of these machines were produced by forging.

7. The machine-building plant of our town produces these machine-tools (Metamnopexyiue

CTaHKH).
8. The loss of metal in chips in forging process is reduced.

9. The selecting of the most suitable method of forging entails the minimum consumption of

metal.

10. The art of drawing metal has developed very rapidly in the last 20 years.

Text 3: METALS

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 such as quenching, tempering, or annealing controls the nature of the grains
and their size in the metal. Small amounts of other metals (less than 1 per cent) are often added
to a pure metal. This is called alloying (nerupoBanue) 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 such as lathe, milling machine,
shaper and grinder.

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.

3.1 Answer the questions:

1. What are metals and what do we call metallurgy?
. Why are most metals dense?
. Why are metals malleable?
. What is malleability?
. What are grains?
. What is alloying?
. What is crystalline structure?

. What do the properties of metals depend on?
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. 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?

3.2 Translate into English:

1. Meranibl — MJIOTHBIE MaTepHajIbl IOTOMY, YTO MEXAYy aTOMaMHU B MeTajjlaX MaJloe
paccTosiHUE.

2. MeTtauisl UMEIOT KPUCTAJUIMIECKYIO CTPYKTYPY H3-32 MPABHILHOTO PACTIONI0KECHHUS
aTOMOB.

3. Uem MeHbIIIE 3€pHA, TEM TBEPIKE METAILIL.

4. 3akanka ¥ OTXKHUT U3MEHSIOT (POpMY U pa3Mep 3€peH B MeTajljiax.

5. JlernpoBaHu€e U3MEHSET CTPYKTYPY 3€PEH U CBOWCTBA METAIIJIOB.

6. Mertann Ile(bopMI/IpyeTCH U pa3pymacTeCs n3-3a yCTaJIOCTHU U MOJI3YYCCTH.

KoHnTpoJbHbIii epeBoa.

IlepeBeauTte oTpHIBKHU 0€3 ci1oBaps (IIMCbMEHHO).

Bapmuanr 1
Maximum practical arc speed for the definite welding conditions is the main factors since this is

necessary to fully use the penetrating action of the arc force.



Since increased arc speed results in increase of the metal deposited there is great economy in
money, time, metal and current.

When the arc is moved slowly there is a small pool of molten metal under the arc and the force
of the arc is lost in the molten pool instead of penetrating into the parent metal in the groove of
the joint.

The molten metal does not fuse below the depth to which the arc penetrates. As we see, in slow
arc speed there usually is a small

Pool of molten metal under the arc not providing deep penetration.

Of course, penetration not only depends upon the arc speed but also upon the current provided

the arc speed matches the current increase.

Bapuanr 2

From these facts, it is evident that to get greater penetration the arc should be moved more
rapidly rather slowly.

An increase in current increases the arc force and provides deep penetration.

The quality of the weld also depends upon the arc length and the position of the electrode.
When the arc length is too long, heat is lost in the air, much molten metal is also lost in the form
of spatter and the force is soared over a large area to give a winder molten pool.

Too short arc, as you know, may result in poor penetration or even short-circuiting.

In conclusion it has been show, that to obtain the highest welding speeds it is necessary to
penetrate deeply into the base metal resulting in fusion of parent metal with the weld metal.

The amount of penetration and the economy are proportional to the current used, combining with

the effectiveness of the use of arc force.

Bapuant 3

Welding can be dangerous. Any of these accidents might happen to you: you could be blinded by
sparks; you could get an electric shock, your face, body, arms, legs or feet could be burnt; there
could be a fire in the workshop. That’s why it’s absolutely necessary to wear protective clothing.
A mask or helmet must be worn in electric arc welding. In gas welding goggles can be used.
Clothes must be kept dry and clean. Thick, heavy boots must be worn. They must be made of
some insulating material such as rubber. Gloves, apron and a cap must be worn. Overalls must
have long sleeves and no pockets or cuffs. The floor in the workshop is made of concrete. There
must be a metal container on the floor for the sparks.

IlepedyeHb BONIPOCOB K 3a4eTy

no pucuumianie OI'CI 03 «HOoCTpaHHBIN A3BIK»
cneuaJbHOCTh: 15.02.08 «TexHO10rusi MAILIMHOCTPOECHHUSD)

Test:



Choose the right variant.

1 Will Mr. Cranby... the money to the shop-owner?

A to bring B carry
2 Where did he... the car?
A buys B bought

3 He has left his purse...

A anywhere B somewhere
4 Mr. Cranby's house was on...
A a hill top B the hill’s top

5 When someone talks to ... people may think he is mad.

A oneself B itself

6 She is arriving tomorrow, ...?

A isn't she B doesn’t she
7 Tell me ... you think about him.
A that B that what

8 Russian people speak... than Italian people.
A more slowly B slower

9 ...is dangerous to your health.

A Smoke B To smoke
10 He had nothing...
A to sit B for sitting

11 Let's go for a drive ... any more.

as it doesn't

A asitisn’training B raining
12 Atthe party he had ... drinks.
A any B nothing
13 ... people cannot drive at all.
A few B a few
14 ... driving before buying a car.
There is That is
A necessary to B necessary

learn learning

C

C

C

C

C

take

buy

everywhere

the top of
the hill

yourself

won't she

what

more slow

Smoking

to be seated

though it
doesn’t rain

so much

none

Itis
necessary

bring

has bought

nowhere

hills top

himself

is she

which

slowlier

A smoke

to sit on

foritisn’t raining

too many

some

To is necessary
learning



A to B you begin to

19 He likes driving and ...

A so is she B so she likes

20 This is the film I ...

A like it more B am liking most
L

I. Choose the extra word.

21 A Girls
22 A Take
23 A Green
24 A Talk
25 A When
26 A Merry
27 A Quickly
28 A Brought
29 A Table
30 A Make

15 ...your coat and hat as it’s cold.

A Puton B Take off

16 ...1in their family likes each other.

A All they B Both of them
17 He has visited Canada two times ...

A last month B this year

18 When ... study English?

have you begun

Pick up

Everyone

Ayear ago

did you
begin to

so does she

most like

Put up

All persons

in summer

did you begun

so likes she

like most



IIpakTu4yeckue 3aaHus
3ananme 1. Ilpoumraiite TeKCT mpodeccHoHaNbHOW HANpPaBICHHOCTH W IEPEBEIUTE €ro Ha
pycckuit si3pIK. OTBETHTE HA BONPOCHI, JTAHHBIE K TEKCTY.

Scientists consider that the oldest tools that are known to the mankind are 2600000 years old.
They were used by people in manual operations and that is why they were called hand tools. By
the beginning of the Industrial Revolution, people had already made simple hand tools for
cutting and shaping different materials. But in the 18" century there appeared machine tools that
made mass production a reality in the 19" century. A machine tool is a power-driven machine
that is used to perform different operations with metal or other material. Basic machine tools use
mechanical power to bend, cut, and drill metal into desired shapes. More advanced machine tools
use such power sources as electrical or chemical, heat, magnetism and ultrasound.

1. How old are the oldest tools?

2. Where were they used by people?

3. Why were they called so?

4. When did the first machine tools appear?

5. What is a machine tool?

3apnanue 2. [Ipounraiite TeKCT NMpodecCHOHATBHON HANpPaBIEHHOCTH W IEPEBEIUTE €ro Ha
pycckuii si3bIK. OTBETHTE HA BOIIPOCHI, JAHHBIE K TEKCTY.

Welding can be dangerous. Any of these accidents might happen to you: you could be blinded by
sparks; you could get an electric shock, your face, body, arms, legs or feet could be burnt; there
could be a fire in the workshop. That’s why it’s absolutely necessary to wear protective clothing.
A mask or helmet must be worn in electric arc welding. In gas welding goggles can be used.
Clothes must be kept dry and clean. Thick, heavy boots must be worn. They must be made of
some insulating material such as rubber. Gloves, apron and a cap must be worn. Overalls must
have long sleeves and no pockets or cuffs. The floor in the workshop is made of concrete. There
must be a metal container on the floor for the sparks.

1. Why is welding dangerous?

2. What is necessary to do to protect yourself?

3. Why must you keep clothes dry?

4. What material must boots be made of?

5. Why do you need a metal container on the floor?

3apanme 3. IIpounTaiite TekcT MpoeCcCHOHAIBHOM HANpaBIEHHOCTH M IEpEBEUTE €ro Ha
pycckuii si3pIk. OTBETHTE HAa BOIPOCHI, JaHHBIE K TEKCTY.

Nowadays machine tools play an important role in the manufacture of almost all metal products.
Machinists use them in making automobiles, radios, refrigerators, television sets and so on.
Every mechanical workshop is equipped with machine tools. They are the main source for the
manufacture of component parts of all machines and mechanical devices. There are about 500
kinds of machine tools. Some perform a single operation, such as drilling. Others, called
machining centers, carry out several kinds of tasks.

1. Why are machine tools very important nowadays?

2. Where are they used?

3. How many kinds of machine tools are there?

4. What operations do they perform?

5. Why are machining centers called so?



3ananue 4. IlpounTtaiite TeKCT MpodeccHoHANTBHOW HAMpPaBIEHHOCTH W TEPEBEIUTE €ro Ha
pycckuii s3bIK. OTBETHTE HA BONPOCHI, JAHHBIE K TEKCTY.

Every mechanical workshop is equipped with machine tools. They are the main source for the
manufacture of component parts of all machines and mechanical devices. There are about 500
kinds of machine tools. Some perform a single operation, such as drilling. Others, called
machining centers, carry out several kinds of tasks. These numerous machine tool types fall into
two categories. The first group is called “metal-cutting”, the second — “metal-forming”. The
machine tools of this group remove some material from the workpiece and they are much
stronger than the workpiece itself. The examples of metal-cutting machines are lathes and drill
presses.

1. What is mechanical shop equipped with?

2. How many kinds of machine tools are there?

3. What operations do they perform?

4. Why are machining centers called so?

5. What machine tools can be called metal-cutting?

3apanme 5. IlpounTaiite TeKCT NMpodecCHOHANTBHON HAMpPaBIEHHOCTH W IEPEBEIUTE €ro Ha
pycckuii si3bIK. OTBETHTE HA BOMPOCHI, TAHHBIE K TEKCTY.

Steel is known as an alloy of iron and about 2% or less carbon. Pure iron is soft, ductile and
malleable, useful only as an ornamental material. However, the addition of carbon hardens it
greatly and changes its properties. Steels for special applications may contain other alloying
elements beside carbon. This modifies and improves the physical properties of the base steel. For
example, small percentages of nickel, chromium, manganese and vanadium may be used for
strengthening steels for construction work. Heat treatment and mechanical working at cold or hot
temperatures may also give steel alloys superior qualities, such as strength, hardness, toughness,
wear resistance, corrosion resistance, electrical resistivity and workability.

1. What is steel?

2. How does the addition of carbon modify steel?

3. What may steel for special applications contain?

4. Where is it used?

5. What qualities may heat treatment and mechanical working give steel alloys?

3apanme 6. IIpounraiite TekcT MpodecCHOHANbHON HANpaBICHHOCTH U IEpPEeBEIUTE €ro Ha
pycckuii si3pIk. OTBETHTE Ha BOIPOCHI, JaHHbBIE K TEKCTY.

The value of alloys was discovered in very ancient times. Brass and bronze were especially
important. Today the most important are alloy steels, which have a lot of special characteristics.
Steel is known as an alloy of iron and about 2% or less carbon. Steel making processes are
known as melting, purifying and alloying at about 2900 F. Molten steel may be first cast into
ingots. Later ingots are worked into finished products. This may be done by two major methods:
hot-working and cold-working. The latter is generally used for making bars, wires, tubes, sheets
and strips. Molten steel may also be cast directly into products.

1. What alloys were especially important in very ancient times?

2. What alloy is the most important today?

3. What is steel?

4. What are steel making processes?

5. What is molten steel used for?



3apnanme 7. IlpoumtaiiTe TekcT mpodeccHoHaTbHOW HAIPABICHHOCTH W TEPEBEIUTE €ro Ha
pycckuii s3bIK. OTBETHTE HA BONPOCHI, JAHHBIE K TEKCTY.

The workability and the ability for corrosion resistance made copper, bronze and brass the most
important functional as well as decorative materials from the Middle Ages and on till present
days. With the beginning of the Electrical Age the demand for copper increased tremendously
because it is an unusually good conductor of electricity and heat. Today more than 5 million tons
of copper are produced annually and the copper metals are playing an increasingly vital part in
all branches of modern technology.

1. What made copper, bronze and brass the most important functional and decorative materials?
2. When did the demand for copper increase?

3. Why did it increase?

4. How much copper is produced annually?

5. Are the copper metals are playing an increasingly vital part in modern technology?

3ananue 8. IIpounraiite TeKCT mpodecCHOHANTBLHON HANpPaBIEHHOCTH W IEPEBEIUTE €ro Ha
pycckuii si3bIK. OTBETHTE HA BOMPOCHI, TAHHBIE K TEKCTY.

Steels vary greatly but the major classes are carbon steels, low-alloy steels and high-alloy steels.
Tool steels are special steels that are engineered to particular service requirements. These
expensive alloys are exceptionally strong, hard, wear-resistant, tough, and nonreactive to local
overheating. They contain tungsten, molybdenum, vanadium and chromium in different
combinations, and often cobalt or nickel for better high-temperature performance. They are used
for machine tools, aircraft undercarriages, in buildings and bridges.

1. What are the major classes of steel?

2. What is tool steel?

3. What characteristics do tool steels have?

4. What do they contain?

5. Where are they used?

Iepeyens BonpocoB K AnpdepeHINPOBAHHOMY 3a4eTy
no pucuumiande OI'CI 03 «HoCTpaHHBIN A3BIK»
cnenuaabHOCTh: 15.02.08 «TexHoJI0THsI MAIIMHOCTPOCHH S

Bonpocsl k 3a4éry

1. Pacckaxxutre 00 aHIIMICKOM apTUKYISALMHM, (OHETUYECKOM CTPOE AHTJIMMCKOTO S3bIKa,
IIPUBEIUTE TIPUMEDHI.

2. Pacckaxure O CTPYKType HPOCTOrO IMPEAJOKEHUS B aHIVIMHCKOM S3bIKE, IpPHUBEINUTE
IIPUMEPBL.

3. Pacckaxkute 0 BHIOBPEMEHHOM IPYIIIE HACTOSLIEE BpEeMs B AHIVIMMCKOM SI3bIKE, IPUBEINTE
IIPUMEPBL.

4. Pacckaxute 0 MECTOMMEHUSX (JIMUHBIX MPUTSKATENIbHBIX, YKa3aTeIbHbBIX, BOPOCUTEIbHBIX)B
AHTJIMMCKOM SI3bIKE, IPUBEIUTE IIPUMEDPBL.

5. Pacckaxute 0 TUIIax BOIPOCOB B AHIVIMMCKOM SI3BIKE, IPUBEIUTE TPUMEDBL.

6. Pacckaxxurte 00 apTUKIAX (OMpeaernEHHOM, HEOTPeAeIEHHOM, HYJIEBOM)B aHTJIMHCKOM SI3BIKE,
IIPUBEIUTE IPUMEPHI.

7. Pacckaxkute 0 BUIOBPEMEHHON IpyIIE IIPOLIEAIIEe BpEMs B aHIVIMICKOM SI3bIKE, IIPUBEIUTE
MIPUMEPBL.

8. Pacckaxxute 0 BHJIOBPEMEHHOH rpynme Oy/yliee BpeMs B aHTJIHICKOM S3bIKE, MPHBEIUTE
MIPUMEPBL.



9. Pacckaxure O TEXHMYECKOM AHIVIMHCKOM, OCOOCHHOCTAX TEXHHYECKOIO IEepeBOAa C
AHTJIMICKOTO SI3bIKA, IPUBEANTE TIPUMEPHI

10. Pacckaxure 0 TEpPMHUHOJOTHH, clloco0ax 0Opa30BaHUs HOBBIX TEPMHUHOB, OCHOBHBIX THIAX
CJIOBApEH B aHITIMICKOM SI3BIKE, IIPUBEAUTE IIPUMEPBL.

11. Pacckaxkute 00 00pa30oBaHUMM MHOXECTBEHHOI'O YKCJAa CYIIECTBUTENIBHBIX B aHITIUICKOM
S3bIKE, IPUBEINUTE IPHUMEPHI.

12. Pacckaxxute 0 mpaBmiax oOpa3oBaHUS UYUCIUTEIbHBIX (TMOPAIKOBBIX, KOJIMYECTBEHHBIX)B
AHTJIMICKOM SI3BIKE, IPUBEANUTE IIPUMEPHI.

13. Pacckaxkute 00 ymorpeOnennu oOopota there is ... there are B aHIVIMIICKOM S3BIKE,
NPUBEINTE TPUMEPHI.

14. Pacckaxxute 00 00Opa3oBaHMM CTPAJATEIBHOIO 3aJ0ra B AHIVIMHCKOM S3bIKE, IPUBEAUTE
PUMEPHI.

15. Pacckaxkure 0 MOJANbHBIX IV1arojax B aHIVIMHCKOM SI3bIKE, IPUBEIUTE IPUMEPBI.

16. Pacckaxxkure 00 MCUMUCISIEMBIX/ HEUCUHUCISIEMBIX CYLIECTBUTEIBHBIX B AHTIMICKOM SI3BIKE,
IPUBEINTE IPUMEPBHI.

17. Pacckaxute O TOBENUTEIHHOM HAKJIOHEHWH TIJIaroja B AHTJIMHCKOM SI3BIKE, TPUBEANTE
HpUMEPHI.

18. Pacckaxkure o (ppazoBbIX IJ1aroiax B aHTJIUHCKOM SI3bIKE, IPUBEAUTE IPUMEPHI.

19. Pacckaxure o MoJaIbHBIX Iiarojax might, may, could, must aHriamiickom s3bIKe,
NPUBEINTE TPUMEPHI.

20. Pacckaxkute 0 MOJAJIbHBIX I1arojax can /can’t B aHTJIMICKOM SI3bIKE, IPUBEAUTE IIPUMEPBHI.

HpaKTuquKne 3aJJaHus

IIpouuraiite TeKCT NPOPecCHOHANBHON HANPABJIEHHOCTH (110 BAPMAHTAM) M IepeBeauTe
€ro Ha PyCCKHUil A3bIK. 3a1aliTe He MeHee 7 BOIPOCOB K TEKCTY.

Text 1 «Metals»

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. 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 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 such as quenching, tempering, or annealing controls the nature of the
grains and their size in the metal. Small amounts of other metals (less than 1 per cent) are often
added to a pure metal. This is called alloying (nerupoBanue) 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 such as lathe, milling machine,
shaper and grinder.



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.

Text 2 «Steel»

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 . Hight-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
Quenching is a heat treatment when metal at a high temperature is rapidly cooled by immersion
in water or oil. Quenching makes steel harder and more brittle, with small grains structure.
Tempering is a heat treatment applied to steel and certain alloys. Hardened steel after quenching
from a high temperature is too hard and brittle. Tempering, that is re-heating to an intermediate
temperature and cooling slowly, reduces this hardness and brittleness. Tempering temperatures
depend on the composition of the steel but are frequently between 100 and 650*C. Higher
temperatures usually give a softer, tougher product. The colour of the oxide film produced on the
surface of the heated metal often serves as the indicator of its temperature.

Annealing is a heat treatment in which a material at high temperature is cooled slowly. After
cooling the metal again becomes malleable and ductile (capable of being bent many times
without cracking)

All these methods of steel heat treatment are used to obtain steels with certain mechanical
properties for certain needs.

Text 3 «Methods of steel heat treatment»

Quenching is a heat treatment when metal at a high temperature is rapidly cooled by immersion
in water or oil. Quenching makes steel harder and more brittle, with small grains structure.
Tempering is a heat treatment applied to steel and certain alloys. Hardened steel after quenching
from a high temperature is too hard and brittle for many applications and is also brittle.
Tempering, that is re-heating to an intermediate temperature and cooling slowly, reduces this
hardness and brittleness. Tempering temperatures depend on the composition of the steel but are
frequently between 100 and 650*C. Higher temperatures usually give a softer, tougher product.
The colour of the oxide film produced on the surface of the heated metal often serves as the
indicator of its temperature.

Annealing is a heat treatment in which a material at high temperature is cooled slowly. After
cooling the metal again becomes malleable and ductile (capable of being bent many times
without cracking)

All these methods of steel heat treatment are used to obtain steels with certain mechanical
properties for certain needs.



Text 4 «Metalworking processes»

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:

1. rolling

2. extrusion

3. drawing

4. forging

5. sheet-metal forming.

During the first four processes metal is subjected to large amounts of stain (deformation). But if
deformation goes at a high temperature, the metal will recrystallize- that is, new strain-free
grains will grow instead of deformed grains. For this reason metals are usually rolled, extruded,
drawn, or forged above their recrystallization temperature. This is called hot working. Under
these conditions there is no limit to the compressive plastic strain to which the metal can be
subjected.Other processes are performed below the recrystallization temperature. These are
called cold working. Cold working hardens metal and makes the part stronger. However, there is
a limit to the strain before a cold part cracks.

Rolling

Rolling is the most common metalworking process. More than 90 percent of the aluminum, steel
and copper produced is rolled at least once in the course of production. The most common rolled
product is sheet. Rolling can be done either hot or cold. If the rolling is finished cold, the surface
will be smother and the product stronger.

Extrusion

Extrusion is pushing the billet to flow through the orifice of a die. Products may have either a
simple or a complex cross section. Aluminium window frames are the examples of complex
extrusions.Tubes or other hollow parts can also be extruded. The initial piece is a thick-walled
tube, and the extruded part is shaped between a die on the outside of the tube and a mandrel held
on the inside.In impact extrusion ( also called back- extrusion) (IlITammoBka BeIJaBIUBaHUEM) ,
the workpiece is placed in the bottom of a hole and a loosely fitting ram is pushed against it. The
ram forces the metal to flow back around it, with the gap between the ram and the die
determining the wall thickness. The example of this process is the manufacturing of aluminum
beer cans.

Text 5 «Metalworking and metal properties»

An important feature of hot working is that it provides the improvement of mechanical properties
of metals. Hot-working (hot-rolling or hot-forging) eliminates porosity, directionality, and
segregation that are usually present in metals. Hot-worked products have better ductility and
toughness than the unworked casting. During the forging of a bar, the grains of the metal become
greatly elongated in the direction of flow. As a result, the toughness of the metal is greatly
improved in this direction and weakened in directions transverse to the flow. Good forking
makes the flow lines in the finished part oriented so as to lie in the direction of maximum stress
when the part if placed in service.

The ability of a metal to resist thinning and fracture during cold-working operations plays an
important role in alloy selection, In operations that involve stretching, the best alloys are those
which grow stronger with strain (are strain hardening) — for example, the copper-zinc alloy,
brass, used for cartridges and the aluminum-magnesium alloys in beverage cans, which exhibit
greater strain hardening.



Fracture of the workpiece during forming can result from inner flaws in the metal. These flaws
often consist of nonmetallic inclusions such as oxides or sulfides that are trapped in the metal
during refining. Such inclusions can be avoided by proper manufacturing procedures.

The ability of different metals to undergo strain varies. The change of the shape after one
forming operation if ofter limited by the tensile ductility of the metal. Metals such as copper and
aluminum are more ductile in such operations than other metals.

Text 6 «Welding»

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:

spressure 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.

Gas Welding. Gas welding is a non-pressure process using heat from a gas flame. The flame is
applied directly to the metal edges to be joined and simultaneously to a filler metal in the form of
wire or rod, called the welding rod, which is melted to the joint. Gas welding has the advantage
of using equipment that is portable and does not require an electric power source. The surfaces to
be welded and the welding rod are coated with flux, a fusible material that shields the material
from air, which would result in a defective weld.

Arc Welding. Arc-welding is the most important welding process for joining steels. It requires a
continuous supply of either direct or alternating electrical current. This current is used to create
an electric arc, which generates enough heat to melt metal and create a weld.

Arc welding has several advantages over other welding methods. Arc welding is faster because
the concentration of heat is high. Also, fluxes are not necessary in certain methods of arc
welding. The most widely used arc-welding processes are shielded metal arc, gas-tungsten arc,
gas- metal arc, and submerged arc.



