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BBenenue

KoHTponbHble pabOThl BBINOJHSAIOTCS B TEUEHUE TPETHETO M YETBEPTOIrO
CEMECTPOB U SIBISIOTCS 00SI3aTENbHBIMU JJI MOJYYEHHUsl aTTeCTAllUU MO TPEIMETY
«MHocTpanHblil s3bIK». Kaxknas KOHTposibHasi paboTa UMEET TEKCT U YIPaKHEHUS,
HaIlpaBJICHHbIE HA YCBOCHHE TEPMHUHOJIOTMYECKON JIEKCUKU. 3aJaHusl COOTHOCSTCS C
TEMaMU OCHOBHOI'O YYEOHHMKa «AHITHUUCKUN S3bIK [JIS1 TEXHUYECKHX BY30B»
aBTopoB W.II. Arabexsn u [1.U. KoBaneHko, a Tak e ¢ TeMaMu TeKYyILed U UTOTOBOH
aTTECTalNM.

KoHTponbHble paboThl MOMOTalT CTYAEHTOM YIiayOuUTh M 3aKpENUTh 3HAHUSA
AHTJIMICKOTrO $3bIKa IO HAMNPABJICHUIO YKAa3aHHOW CHELHUATBHOCTH C IOMOIIBIO
YTEHUSI M I[I€pEeBOJAa CIEUUAJU3UPOBAHHBIX TEXHUYECKUX TEKCTOB, a TaKXKe
BBINIOJIHEHUSI TPEHUPOBOYHBIX YIPAKHEHUN.



KonTpoabHnasi padora Ne 1
Read and translate
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. 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
(nmerupoBanue) 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.

Vocabulary

property — cBOMCTBO. rolling — mpoxarka.

metallurgy — meramryprus. tempering — orTmyck Tmocie
separation — pazencHue, OTCTOSHUES 3aKaJIKi, HOpMaJTH3aIHsl.

dense — MJIOTHBIIA. to slide — ckonb3uTh.

arrangement — pacriojgoxeHue. to hammer - xoBats (Hamp.
regularly — perynspHo, npaBHIIBHO. MOJIOTOM).

bent pp of bend — ruyTh. extrusion — skcTpy3wsi.

malleable — koBkwif, mOIATINBEIIA, metal fatigue -  ycramocth
CTHIOCOOHBIH J1e(hOpMHUPOBATHCH. MeTasuia.

to fracture — nomars.
ductile — smacTUYHBINA, KOBKHUIA.

Creep — Imoy3y4ecTsb.
stress — maBieHHE.



to draw — BoJIOYUTH, TAHYTE.
wire — mpoBOJIOKa.

lead — cBuner.

Iron — xene3o0, YyryH.

Grain — 3epHo.

to depend — 3aBuceTs.

size — pa3mep, BeIMYUHA.
shape — ¢popma, hopmMupoBarts.
composition — cocras.
coarse — rpyObIii, KpYIHBIH.
treatment — o6paboTka.
guenching — 3akasxa.
annealing — omxwur, oTIycK.

General understanding

failure — MOBPEKICHNE,
paspylieHue.

vessel — cocyn, kotén, cyaHo.

lathe — TokapHbIii cTaHOK.

milling machine — ¢pe3epHbiii
CTaHOK.

shaper — cTporajibHbIi CTAaHOK.
grinder — urdoBaTbHBIN CTAHOK.
to melt — mmaBuTh, mIABUTHCH
PACIUIaBUTh.

{0 cast — orMBaTh, OTJIUTH.

mould — dbopma (025 omausku).

1. What are metals and what do we call metallurgy?

2. Why are most metals dense?

3. Why are metals malleable?
4. What is malleability?

5. What are grains?

6. What is alloying?

Exercise 1. Translate into English

1. MeTamisl — INIOTHBIC MaTCpHalibl IIOTOMY, YTO MCIKIAY ATOMaMHU B MCTAJlIaX

MaJIOC paCCTOSHUC.

2. Meramibl MMEOT KPUCTAUIMYECKYIO CTPYKTYpPy H3-3a MPABUIBHOTO

PAacCIIOJIOKCHHA aTOMOB.

3. UeM MeHblIIe 3€pHA, TEM TBEEPIKE METAILI.

4. 3akanka ¥ OT)KHUT U3MEHSIOT (hopMy U pazMep 3EPEH B MeTaJUIax.

5. JlernpoBaHue U3MEHSET CTPYKTYPY 3€PEH U CBOWCTBA METAJLIOB.

6. Metann nedopMupyeTcs U pa3pyliaeTcs u3-3a YCTAIOCTH U TOJI3YYECTH.

Exercise 2. Find the following words and word combinations in the text

1. CBoiicTBa METAIJIOB.

2. PaccTosiHue Mex 1y aTOMaMH.

3. IIpaBriIbHOE PACITONOKEHHUE.

4. CuapHO OTJIHMYAIOTCSA II0 CBOMM

CBOICTBaM.

5. Kpucrainueckast CTpykTypa.

6. Pa3zmep 3épeH.
7. ®opma 3EpeH.

11. TIpokaTka.

12. KoBka.

13. DkcTpy3us.

14. CtpykTypa u CBOMCTBa 3€pHa.

15. I'opsuast oO6paboTKa.
16. YcranocTs MeTana.
17. IlonzydecTh MeTajIA.



8. 3akaika. 18. IlnaBka u oTIMBKA B (DOPMBI.
9. Otxur. 19. Crnoco0Ob1 00paboTKH
10. Bomouenue. METaJIJIOB.

Exercise 3. Complete the following sentences

1. Metals are... 7. Metals with small grains will be...
2. Metallurgy is... 8. ...controls the nature of the grains
3. Most metals are... in the metal.
4. The regular arrangement of atoms 9. Alloying is...
in metals... 10. All metals can be formed by...
5. Irregular crystals... 11. Creep is...
6. The properties of the metals 12. Metals can be worked using...
depend...

KonTpoabnasi padora Ne 2
Read and translate
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. 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.



Vocabulary

alloy — crinas.

carbon — yriepoj.

stiff — sxécTkuii.

to corrode — pa3benaTh, piKaBETh.
rusty — p>kaBblH.

stainless — Hep KaBCIOIIHIA.

to resist — conpoTHBIATHCA.
considerably — 3naunrenbHoO, ropaszo.
tough — kpenkwuii, skECTKHUM, TPOUHBIH,
BBIHOCJIUBBIM.

inclusion — BkiIrOYeHHE.

to affect — BiusTE.

blade — ne3Bue.

surgical Instruments —
XUPYPrUUECKUe UHCTPYMEHTHI.

cutting tools - PeKYIIHE
WHCTPYMEHTHI.

welding — cBapxka.

forging — xoBka.

brittle — xpynkuii, TOMKHi.

spring — npyxwuHa.

silicon — kpemHwui.

manganese — Maprasel.

rust-proof — neprkaBeromnuii.

nitrogen — azor.

tungsten — Bosbdpam.

Exercise 1. Find the following words and word combinations in the text

1. CBoiicTBa METAIJIOB.

2. PaccTostHue Mex 1y aTOMaMH.

3. IIpaBmiTbHOE pacTONIOKEHHE.

4. CuiapHO OTJIIMYAIOTCSA IO CBOHMM
CBOMCTBaM.

5. Kpucrammmueckas cTpykrypa.

6. Pazmep 3epeH.

7. ®opma 3epeH.

8. 3akainka.

9. Oxur.

10. Bonouenue.

11. TIpoxkaTka.

12. KoBka.

13. DkcTpy3us.

14. CtpykTypa U CBOMCTBA 3€pHA.
15. T'opsiuast 06padoTka.

16. Ycranocts MeTasmia.

17. ITon3yyecth MeTalIA.

18. IlimaBka 1 OTIMBKA B (POPMBEL.
19. Crioco6s1 06pabOTKK METaJIOB.

Exercise 2. Complete the following sentences

. Metals are...

. Metallurgy is...

. Most metals are...
. Irregular crystals...

. Metals with small grains will be...

O©CooO~NOoO ol WN -

. Alloying is...

10. All metals can be formed by...
11. Creep is...

12. Metals can be worked using...

. The properties of the metals depend...

. The regular arrangement of atoms in metals...

. ...controls the nature of the grains in the metal.



KonTpoabHasi padora Ne 3
Read and translate
Text 3: <kMETHODS 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 °C and
650 °C. Higher temperatures usually give a softer, tougher product. The color 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.

Vocabulary

to immerse — morpy»ars.

to apply — npuMeHsTS.
intermediate — mpoMeKyTOYHBIH.
oxide film — okcunHas nueHkKA.
annealing — oTxur, OTIyCK.
cracking — pacrpeckuBaHue.

General understanding

1. What can be done to obtain harder steel?

2. What makes steel more soft and tough?

3. What makes steel more malleable and ductile?

4. What can serve as the indicator of metal temperature while heating it?
5. What temperature range is used for tempering?

6. What are the methods of steel heat treatment used for?



Exercise 1. Translate into English the following words and word
combinations

. Temniepatypa HOpMaJIU3aLUH.
. Menko3epHucras CTpyKTypa.
. beicTpoe oxnaxxaeHue.

. 3akaJIEHHAs CTajb.

. Cocras cranu.

. OkucHas miI€HKA.

. UuaukaTtop temmeparyphl.

. MenneHHoe oXJIaXKJeHNE.

co~NOoO OIS~ WN B

KonTposbHasi padora Ne 4
Read and translate
Text 4: <kMETALWORKING 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 strain
(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 produc-
tion. 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 smoother and the product
stronger.
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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. Aluminum 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 — mrammnoBka BbIIaBIMBaHUAEM),
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.

Vocabulary
useful — mone3HbI. orifice — oTBepcTHe.
shape — dbopma, hopmMupoBaTh. die — mrramrn, myaHCOH, MaTpPHIIA,
rolling — npoxkaTtka. bubepa, BOJIOYMITBHAS JTOCKA.
extrusion — sKcTpy3us, BEIAaBINBAHHE. Cross section — mornepevHoe CeUCHHUE.
drawing — BooueHue. window frame — pama okHa.
forging — xoBka. tube — Tpyo0a.
sheet — nucr. hollow — mosbIii.
to subject — moaBeprarts. initial — mepBoHaYaNbHBIH,
amount — KoJIMYEeCTBO. HaYaJIbHBIH.
condition — cocTosinue, yCIOBHE. thick-walled — ToncrocTenHsbIii.
perform — BBINOIHSTH, IPOBOIUTH. mandrel — onpaBka, cepIcUHHUK.
to harden — gematbcst TBEPABIM, impact — yuap.
YIIPOYHATHCS. loosely — cBoGoHO, ¢ 3a30poMm.
at least — mo xpaiinei mepe. fitting — 3. mocazxa.
common — o0mTui. ram — myaHcoH, ILTyHXKep.
billet — 3aroroska, 60y1BanKa. force — cuna.
gap — mpoMexyTOoK, 3a30p. to determine — ycraHaBnuBaTh,

OIIPEACISTh.
General understanding

1. Why are metals so important in industry?

2. What are the main metalworking processes?

3. Why are metals worked mostly hot?

4. What properties does cold working give to metals?

5. What is rolling? Where is it used?

6. What is extrusion? What shapes can be obtained after extrusion?

11



Exercise 1. Translate into English

1. CnocobHOCT,  MeTajlla  MEepPEeKPUCTAJUIM30BBIBATBCS ~ IPH  BBICOKOH
TEeMIIepaType UCIOJIB3YETCS MPHU ropsaueii oopadoTke.

2. [lepexpucTaniu3anus — 3T0 pOCT HOBBIX, CBOOOAHBIX OT AehOopMaLiK 3E€PEH.

3. Bo Bpems ropsiueid o00paboTKHA METal MOXKET MOJIBEPTraThCsl OUEHb OOJIBIION
IJIACTHYECKON JedopMaluu CoKaTus.

4. XonogHas o0OpaboTKa jAefnaeT MeTal TBEpPKE U IMpPOYHEe, HO HEKOTOpbIE
METaJIJIbl UMEIOT Tpesien AehopMaliii.

5. JIucToBO# MpOKaT MOXKET MPOU3BOJAUTHCS TOPSIYUM MU XOJIOJHBIM.

6. [ToBEpXHOCTh XOJ0JHOKATAHOTO JIKCTA 00Jiee I1aiKas U OH MpPOYHEe.

7. IlonepeuHoe ceyeHue QUIbEPHI JUIsl SKCTPY3UH MOXKET OBITh MPOCTHIM HIIU
CJIOKHBIM.

8. AJIIOMUHUEBBIE M MEJIHbIE CIUIABBI SIBJISIOTCS HAWIYUYIIMMH JUIS SKCTPY3UHU
U3-32 UX TUIACTUYHOCTH MpH JAedOpMaIIHH.

9. AmoMmuHueBble OaHKHW, TIOOWKHM Jis 3yOHOM MAacThl SIBISIOTCS MPUMEPAMU
MCIIOJIb30BaHUS IIITAMIIOBKY BBIJABIMBAHUEM.

10. TonmmHa CTEHKH aTOMHHHEBON OaHKH OIpeaesieTcs] 3a30pOM MEXKIY
IYHCOHOM M IITaMIIOM.

Exercise 2. Find the following in the text

. Moryt nerko aeopMUpOBaTHCS.
. HyxHb1e ¢popMmBL.
. [TogsepraTs 6oNbIIUM J1e(OPMAITUSIM.
. 3€pHa cBOOOIHBIC OT AchOpPMaIIUH.
. TeMmeparypa nepekprcTaIn3aiuu.
. [Inactuueckas aedopmanus cxaTus.
. CaMbIii 0OBIYHBIHN TIpOIIECC 0OOPAOOTKHY.
. [TycToresnbie neranu.
. CBOOOTHO BXOJISIIINI TUTYHIKED.
10. 3a30p Mexay IyHXEepoM (TTyaHCOHOM) H IITaMIIOM.
11. TommuHAa CTEHKH.

©Ooo~NoO Ul WDN B

KonTpoasnas padora Ne 5
Read and translate
Text 5: «xDRAWING»
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 se-
ries can be used to get the desired reduction.

12



Sheet metal forming

Sheet metal forming (mrammoBka nmucroBoro Meramia) 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 (mrrammoerky), and finally the
edges are sheared off to give the final dimensions.

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.

Vocabulary
to pull — TsaryTS. open-die forging — xoBka B
reduction — cokpaienue. OTKPBITOM IITaMITe (ITOKIIaTHOM ).
to achieve — gocTurarts. INCrease — yBeJIMYCHHUE.
IN series — cepwsl, MOCIIEOBATEIHHO. hammering — koBka, KOJIOTHUTb.
beyond — Berire, cBbimIe. within — BHyTpH, B TIpeneiax.
yield point — Touka Teky4yecTn MeTaLIA. to enclose — 3akirouaTh.
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to retain — coxpaHsTh, yaepKUBATb.
to bend — ruyTs.

shearing — oOpe3ka, oTpe3aHue.
edge — kpaii.

to grip — cxBaThIBaTh.

lower die — HyokHU TIITAMIT.
upper die — BepXHU IITAMII.
forming operation — omneparus
IITAMIIOBAHUSI.

dimension — u3mepeHue, pasmMepsl.
required — HEOOXOIUMBIA.

General understanding

. What is close-die forging?
. What is forging?
. What are the types of forging?

coO~NOoOO OIS~ WN B

. What types of hammers are used now?
. Where are coining and upsetting used?
. What process is used in wire production?

rod — mpyT, CTEp>KEHb.

bar — npyr, Opycoxk.

involved — BKIIOYCHHBIH.

tolerance — momyck.

upsetting — Beicaaka, BEIIABIMBaHUE.
blow — ynap.

coining — yekaHka.

Imprint — oTmeyaTox.

clamp — 3axwum.

to hit — ynapsts.

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

Exercise 1. Find the following word combinations in the text

. BonoueHune mpoBOJIOKH.
. YMEHBIICHUE TUaMETPa.
. Tonmmua nucra.

. CoxpaHuTh HOBYIO (hopMmy.
. Kpas orpesarorcsi.
. Koneunsle pa3mepsl.
. YMEHBIIUTh HEOOXOUMOE YCUIIHE.

OO ~NOOOTk,WNPEF

10. YBenu4uTh MIaCTUYHOCTH METaJIa.

11. Bo3nymiHble Wik napoBble MOJOTHI.
12. Cuna v CKOpOCTh IIITAMITOBAHHS.
13. BHyTpH CTEHOK JABYX IITAMIIOB.

14. Otnenounast oOpaboTKa.

15. Masnbie 10myCKHy.
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Exercise 2. Translate into English

1. Ilpu BOJIOYEHHWH TPOBOJIOKH JUAMETP OTBEPCTUS BOJOYMIBHON JOCKU
KaXKIbIl pa3 YMEHBILIACTCH.

2. lllTaMmoBKa JUCTOBOTO METaJlJIa BKJIIOYAET B CE0s1 KOBKY, U3TMO U OOPE3KY.

3. HeGonbmass nedopmanus auMcra Npu PacTsHDKEHUM TOMOTAaeT COXPaHUTh
HOBYIO (hOpMY JETalIH.

4. Nsmenenue (HOpMbI MPU IITAMIIOBKE MPOU3BOJUTCS MYTEM CKATHS MEXKIY
ABYMS IITAMITAMH.

5.Kpas nmcra mpu IITaMIOBKE OTPE3alOTCA ISl TOJIyYEHUS KOHEYHBIX
pa3MepoB.

6. [lpy TpoKOBKEe [eTanb JOJDKHA OBITh TOpsSYeH Js  YMEHBIICHUS
HEOOXOMMBIX YCHIINN U YBETUYCHHUS IJIACTHYHOCTH METallIa.

7.Tlocne KOBKM B 3aKpbITBIX IITaMIax JeTamd He TpeOyroT OOoNbIIoH
MEXaHUYEeCKOoi 00paboTKH.

8. [Ipu uekanke nedopMaliusi MeTaaia HeBeJIMKa U OTIEYaTOK (popMupyercs Ha
TIOBEPXHOCTH METalIa.

9. Bricasika HCIIONIB3yeTCS Il M3TOTOBJICHHSI TOJIOBOK TBO3/ICH M OOJITOB.

KontpoJsbHas padota Ne 6
Read and translate
Text 6: <METALWORKING AND METAL PROPETIES»

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
forging makes the flow lines in the finished part oriented so as to lie in the direction
of maximum stress when the part is 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
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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 is often limited by the tensile ductility of the metal. Met-
als such as copper and aluminum are more ductile in such operations than other
metals.

Vocabulary

feature — uepra, 0COOEHHOCTb.
to provide — obecnieunBaTh.
Improvement — ynydiieHue.
property — cBOKMCTBO.
eliminate — tukBUIUPOBATH,
HCKJTFOYATh.

pOrosity — mopucTocTs.
directional — HanpaByieHHBII.
to segregate — paznenAare.
casting — oriuBKa.

elongated — yaInHEHHBIH.

to weaken — ociiabeBarh, 0CIa0IATS.
transverse — nornepevHsbI.
flow — Teuenne, moTOK.
finished — ornenanHbIi.
thinning — yronuenue.
fracture — paspyrcHue.

General understanding

strain hardening —
ne(GpOpMaInOHHOE YIIPOYHEHHE.
brass — naryHs.

beverage — nanuToxk.

flaws — HemocTatku, AeEKThI
KPHUCTAZINYECKOM PEMICTKH.
can — KoHcepBHast OaHKa.

INNer — BHyTPEHHHUH.

to exhibit — nposiByIATS.
inclusion — BkiroYeHHE.
trapped — 371. 3aKJIFOYCHHBII.
refining — ouunInare, OYNCTKA.
to avoid — u3berarts.

to undergo — moaBepraThCs.
tensile ductility — macTuaHOCTS IIpH
PacCTsIKCHUU.

1. What process improves the mechanical properties of metals?
2. What new properties have hot-worked products?
3. How does the forging of a bar affect the grains of the metal? What is the

result of this?

4. How are the flow lines in the forged metal oriented and how does it affect the

strength of the forged part?

5. What are the best strain-hardening alloys? Where can we use them?

6. What are the inner flaws in the metal?

7. Can a metal fracture because of the inner flaw?
8. What limits the change of the shape during forming operations?

Exercise 1. Find the following in the text

1. BaxxHast o0coO€HHOCTb ropsiueii 00padoTKH.
2. YydilieHne MEXaHNISCKUX CBOMCTB METaIlIa.



. HeoGpabotannas oT/IMBKA.

. HanmpaBneHne MakcMMallbHOTO HAMIPSIKCHHSL.

. CIoCOOHOCTh CONMPOTUBIATHCS YTOHUEHHUIO U Pa3pyIICHUIO.

. [IposBiaTh Oonblee nehOpMaALIMIOHHOE YIIPOYHEHHE.

. Pazpymenue neranu mpu mTammoBKe.

. BHyTpenHue nedexrtsl B MeTaILIE.

. HemeTannmuueckre BKITIOYSHHUS.

10. CiocoGHOCTH METaJIOB MOABEPTaThCs AedopMaliui.

11. OrpannymBaeTcs MIACTUYHOCTHIO METaJIa IPU PACTsHKCHUH.

O©oo~NO Ok~ W

Exercise 2. Translate into English

1. T'opsiuas oOpaboTka MeTajula yIydlllaeT €ro MEXaHWYECKHe CBOMCTBa U
yCTpaHsET MOPUCTOCTh U BHYTPEHHHE J1€(PEKTHI.

2. YpanvHeHue 3EpeH B HANPABICHUM TEKYy4eCTH NPU KOBKE 3HAYUTEIHHO
yJy4dIllaeT IPOYHOCTh METajlsIa B 3TOM HAIPABJICHUHM U YMEHBIIAET €ro MPOYHOCThH B
MOTIEPEYHOM.

3. Xopomiasi MNPOKOBKA OPUEHTUPYET JMHUM TEKy4eCTH B HalpaBlICHUU
MaKCHUMAaJIbHOTO HaIPsHKEHUSI.

4. lebopManlMoHHOE YMPOYHEHUE MeTajla MpH XOJOJHOW 00paboTKe OYeHb
BAYKHO JIJIS1 IOJTYYE€HUSI METAJIJIOB C YIY4YIIIEHHBIMA CBOWCTBAMH.

5. Baytpennue nedexTsl MeTaia — 3TO HEMETAJUIMYEeCKHE BKJIIOYEHHS THIA
OKHCJIOB UJTU CYJb(HUIOB.

6. U3menenme ¢opMbl TpH IMITAMIIOBAHMM METAJUIMYECKUX JIeTalel
OTpaHUYUBACTCS TUIACTUYHOCTHIO METAJIA TPU PACTSKEHUH.

KonTposabsHnast padora Ne 7
Read and translate
Text 7: <MECHANICAL PROPERTIES Of MATERIALS»

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

Engineers must know how materials respond to external forces, such as
tension, compression, torsion, bending, and shear. All materials respond to these
forces by elastic deformation. That is, the materials return their original size and
form when the external force disappears. The materials may also have permanent
deformation or they may fracture. The results of external forces are creep and
fatigue.
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Compression is a pressure causing a decrease in volume. When a material is
subjected to a bending, shearing, or torsion (twisting) force, both tensile and
compressive forces are simultaneously at work. When a metal bar is bent, one side
of it is stretched and subjected to a tensional force, and the other side is compressed.

Tension is a pulling force; for example, the force in a cable holding a weight.
Under tension, a material usually stretches, returning to its original length if the
force does not exceed the material's elastic limit. Under larger tensions, the material
does not return completely to its original condition, and under greater forces the
material ruptures.

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

Creep is a slow, permanent deformation that results from a steady force acting
on a material. Materials at high temperatures usually suffer from this deformation.
The gradual loosening of bolts and the deformation of components of machines and
engines are all the examples of creep. In many cases the slow deformation stops
because deformation eliminates the force causing the creep. Creep extended over a
long time finally leads to the rupture of the material.

Vocabulary

bar — 6pycok, npyTr.

completely — monHocTBIO, COBEpILIEHHO.

compression — cxxarue.

Creep — moJj3y4ecT.
cross-sectional area — ruromaas
IIOIICPCYHOI'0 CCUCHMA.

decrease — ymeHbIIICHHE.

elastic deformation — ynpyras
nedopmanus.

elastic limit — mpexen ynpyroctu.
exceed — mpeBbIIIaTh.

permanent deformation — mocrostHaas
nedopmarius.

external forces — BHenHHE CHITBL.
fatigue — ycrangocts Meraiia.
fracture — nepenom, H3JI0M.
loosen — ocnabmnsATh, paciiaTeBaTh.
remaining — octaBmuics.
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simultaneously — onHOBpeMeHHO.
to stretch — pacrsarusars.
technique — metopI.

tension — HanpsHKEHHOCTH.

cyclic stress — mukmyeckoe
HaTpsDKEHUE.

to propagate — pacupocTpaHsThCH.
to bend — rayTh, cornyr.

to occur — mpoucxoauTh.

to extend — pacumpsTh,
IPOI0JKATHCS.

to meet the needs — oTBeuaTs
TpeOOBaHUSIM.

to respond — oTBeUaTh pearupoBaTh.
to suffer — ctpanats.

torsion — kpyuenue.

twisting — 3akpyuuBanue, u3ruo.
volume — 00BEM, KOJIIMYECTBO.



shear — cpes. rupture — pa3psis.
General understanding

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

2. What are the results of external forces?

3. What kinds of deformation are the combinations of tension and compression?

4. What is the result of tension? What happens if the elastic limit of material is
exceeded under tension?

5. What do we call fatigue? When does it occur? What are the results of fatigue?

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

Exercise 1. Find the following in the text

. OtBeuath TpeOOBAHUSIM COBPEMEHHOUN TEXHOJOTHH.
. Ucnionb3ys maGopaTopHble METO/IBI.

. HoBbIe criocoObl HCTIONB30BaHUS METAIIOB.

. Cxarue, pacTsbkeHue, U3rud, KpyueHue, cpes.

. Bo3Bpaiate nepBoHavanbHbIi pa3mep u Gopmy.

. BHemHss cua.

. [loctosinnas nedopmarusi.

. YMeHblIeHue o0béMa.

. PactaruBaromue u cxuMaronye CUibl.

10. TIpeBbIiaTh npeaen ynpyrocTd MaTeprana.

11. TToBTOpSIOMMECS LIMKIUUYECKUE HANIPSIKCHUS.

12. Pa3zpymienue marepuarna.

13. Pa3Butue u paciupocTpaHEHHE MEJIKUX TPEIIHH.
14. ConpoTUBI€HNE MATEPUATIOB MOJI3YYECTH U YCTATIOCTH.

O©OCoo~~NoOolh~ WwWwN B

Exercise 2. Translate into English the following sentences

1. Vopyras nepopmamus — 3T0 peakiius BCEX MAaTEPHAIIOB Ha BHEITHUE CHIIHI,
TaKWe, KaK pacTsHKeHUe, CKaTHe, CKpydYnBaHue, U3THO U cpe3.

2. YcTanocTh U MOJI3y4YeCTh MaTEPUAJIOB SIBJISIIOTCS PE3YJIbTATOM BHEITHUX CHUJL.

3. BHemmHue cHIIBI BBI3BIBAIOT IIOCTOSTHHYIO JehOpMAalMI0 W pa3pylIcHUE
Martepuasnia.

4. PacTaruparomue U CXXHMAIOIKME CHIbI pabdOTal0T OJJHOBPEMEHHO, KOTJIa MBI
n3rudaeM WM CKpydYrBacM MaTepuall.

5. PacTshkeHne maTtepualia BbIIE TIpeesia €ro ynpyrocTd Aa€T MOCTOSHHYIO
nedopMalnio Wik pa3pylleHue.

6. Korna neranp paboTaeT 10aro€ BpeMs Mo IUKIMYSCKUMH HaMpsHKEHUSIMU, B
HEW MOSBISIOTCS HEOOJBIINE PACTYIIHME TPEITMHBI U3-3a YCTAJOCTH METala.
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7. Tlomyvyecth — 93TO MEMJICHHOE WM3MEHEHHE pa3Mepa JCTald  IOJ]
HaANPSHKECHUCM.

KonTposbHast padora Ne 8
Read and translate
Text 8: «Mechanical Properties of Materials 2»

Density (specific weight) is the amount of mass in a unit volume. It is
measured in kilograms per cubic metre. The density of water is 1000 kg/m?® but most
materials have a higher density and sink in water. Aluminium alloys, with typical
densities around 2800 kg/m?® are considerably less dense than steels, which have
typical densities around 7800 kg/m?®. Density is important in any application where
the material must not be heavy.

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

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

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

Toughness is the resistance of a material to breaking when there is a crack in it.
For a material of given toughness, the stress at which it will fail is inversely propor-
tional to the square root of the size of the largest defect present. Toughness is
different from strength: the toughest steels, for example, are different from the ones
with highest tensile strength. Brittle materials have low toughness: glass can be
broken along a chosen line by first scratching it with a diamond. Composites can be
designed to have considerably greater toughness than their constituent materials.
The example of a very tough composite is fiberglass that is very flexible and strong.

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

ability — cnocoOHOCTS.

amount — KoJIMYecTBO.

absorb — noromars.

amount — KoJIMYecTBO.

application — npumeHeHue.

brittle — xpynkwuii, 1ToMKHH.

car body — ky30B aBTOMOOWJIS.
constituent — KOMITOHEHT.

crack — tpemuHa.

definition — onpenenenue.

creep resistance — ycToi4uMBOCTb K
HOJI3YYEeCTH.

density — mIoTHOCTE.

ductility — K0BKOCTB, 371aCTHYHOCTb.
failure — noBpexnenue.

General understanding

1. What is the density of a material?

gradual — mocreneHHbI.
permanent — moCTOSTHHBIM.

rigid — xécTkmii.

to sink — TOHyTb.

square root — kBagpaTHbI KOPEHb.
stiffness — sx&cTKOCTb.

strength — npo4YHOCTE.

tensile strength — npo4nocTh Ha
pasphiB.

Stress — naBieHue, HaNPsDKEHUE.
strain — Harpyska, HanpsDKCHHE,
nedopmarnus.

toughness — mpo4YHOCTH, CTOMNKOCTS.
yield strength — npounocTts
TEKYYECTH.

Young modulus — moayas FOnra.

2. What are the units of density? Where low density is needed?
3. What are the densities of water, aluminium and steel?
4. A measure of what properties is stiffness? When stiffness is important?

5. What is Young modulus?
6. What is strength?

7. What is yield strength? Why fracture strength is always greater than yield

strength?

8. What is ductility? Give the examples of ductile materials. Give the examples

of brittle materials.
8. What is toughness?

9. What properties of steel are necessary for the manufacturing of: a) springs,
b) car body parts, c¢) bolts and nuts, d) cutting tools?
10. Where is aluminium mostly used because of its light weight?

Exercise 1. Find the following words and word combinations in the text

1. KonmyecTBO Macchel B €IMHHIIE 00BEMA.

2. KunorpamMm Ha KyOU4ecKuid MeTp.

3. Mepa conpoTuBiaeHus aeGopMarium.

4. OTHOILIICHUE TPUIOKEHHOW CHJIBI Ha €IWHHUIlY TUIOMIAAM K YaCTUYHOU

ynpyroit aedopmanuu.

5. XKEcTkast KOHCTPYKIHUSL.
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6. [IpouHoCTh Ha cKaTHE.

/. CriocoOHOCTh MaTepualia 1epOpMHUPOBATHCS HE Pa3PyIIAsCh.
8. Ilornomars sHepruto myTém Aehopmaliuu.

9. O0OpaTHO MPONMOPIMOHATBLHO KBaApaTy pasmepa acdexra.
10. TlocTenenHoe n3MeHeHHE POPMBI.

11. TloBeIlIEHHBIE TEMTIEPATYPHI.

12. Bricokue pacTAruBaOIIUE YCUIIHS,

Exercise 2. Translate into English the following

1. [InoTHOCTB U3MepsAETCs B KWJIOrpaMMax Ha KyOMYeCKUil METp.

2. BONBIIMHCTBO MaTepUaIOB UMEIOT 00jiee BBHICOKYIO MJIOTHOCTh, YEM BOJA U
TOHYT B BOJIE.

3. [InoTHOCTH MaTepHana OUYeHb BajkHa, OCOOEHHO B aBUAIUU.

4. Monynb FOHra — oTHOIIEHHE MPUIOKEHHOW CHIIBI K YIPyrou aepopmanuu
JAHHOTO MaTepuaa.

5. Yem Oosiee MeTasut )KECTKUI, TeM MEHEE OH J1e(pOPMHUPYETCs O] HArPY3KOU.

6. Korga meramn pacTsAruBaioT, OH CHayaia TEYET, TO €CTh IJIACTHYECKU
nedopMupyercs.

7. CBuHeEL, Meb, ATFOMUHUI U 30JI0TO — CaMble KOBKAE METaJUIbI.

8. ConpoTHBIIEHHE TMOJN3YyYECTH SBISETCS OYEHb BAXKHBIM  CBONCTBOM
MaTEPHAIIOB, KOTOPBIE MCIIOIB3YIOTCS B aBUALIMOHHBIX MOTOpPaX.
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