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I'paMmaTHYecKHd CIPABOYHUK
Cmpykmypa npocmozo noeecmeosamenbHo2o nPedioHceHus

[IpocToe moOBECTBOBAaTENBHOE PACIPOCTPAHEHHOE MpPEIJIOKEHHE B
AHTJIMHACKOM S3BIKE UMEET CTPOTUil MOPSAI0K clioB. Kaxplil wieH npe-
JIO’KEHUS 3aHUMAET OIPEeeIEHHOEe MECTO, YCIIOBHO 0003HAYaeMoe pHM-
ckoit iudpoii:

| — noonescawee

Il — ckazyemoe

111 — npamoe oononnenue

1110 — Koceennoe becnpeonorcnoe dononnenue, Komopoe 0ObIHHO

npeouiecmayem npAMoOMYy 0ONOTHEHUIO

IV — npeonoscnoe dononnenue unu o6cmoamenvcmeo;

0 — o6cmoamenscmeo, eciu OHO cmoum neped 0OnOIHEHUEM 6 HA-

uane npeonoiceHusn.

| 1 1 v
[Some metals] [exhibit] [different crystal structure] [at different temperatures]

Omnpenenenue ycaIoOBHOW HU(PHI HE UMEET, T.K. OHO MOKET BXOAMUTH B
cocTaB JI000H U3 BhIIIENEPEeYUCIeHHBIX rpynn. B 3aBucumoctu ot ero
MTOJIO’KEHUS 10 OTHOLIEHHIO K CIOBY, KOTOPOE OHO ONPENEINAET, MBI yC-
JIOBHO Ha3bIBAEM ONPEAETICHHUE WIEBBIM)» W «IPaBBIM.

B uMeHHOI rpynne, cocTosmed U3 NENOYKU CYIIECTBUTENIbHBIX, HE
Pa3leNeHHBIX HU MIPEIJIOrOM, HU 3aIIATOM, IIOCIEAHEE CIIOBO, KAK IPaBU-
710, OyzeT ABJATHCS OCHOBHBIM, a BCE OCTaJIbHBIE cJIOBa OyIyT ompene-
JIEHUSIMH K OCHOBHOMY CJIOBY.

ITepeBoa Takoii IpyIIibl ClieIyeT HAYMHATD C MOCIEHETO CYIIECTBU-
TEIBHOI'O, a MPEIIIECTBYIOIINE CI0OBA MOTYT NEPEBOJUTHCS HA PYCCKUI
SI3BIK KaK JIEBBIMHU, TaK Y MPaBbIMU OTIPENCICHUSIMH.

Hanpumep:

The metal quality — kauecmso memanna;

The temperature limit determination — onpedenenue memnepamypro-

20 pexcuma,

Corrosion losses — nomepu om xopposuu.



[IpenyiosxkeHne MOKET HAYMHATHCSI TOJIBKO C TPYHI MOJJICKALIETO
unu obcrostensersa. Hannune rpynm I, 11 o6s3atensro! I'pynm HI u 1V
MOXET HE OBITh.

B 3aBHCUMOCTH OT MecTa B MPEAJIONKCHUU OJHO M TO € CIOBO MO-
KeT ObITh Pa3TUYHBIM WICHOM HPEATIOKECHUSI.

1. The device measures the temperature inside the furnace. — cxa-

syemoe (usmepsiem)

2. They took measures to improve the work of the laboratory. —

npsamoe donoanenue (Mepol)

3. The measures taken were not enough. — noonescawee (mepuot)

Ilpusnaxu ckazyemozo é npednoicenuu

Ananus MMPEAJIOKECHUA CICAYCT HAYMHATL C BBIACICHUA T'PYIIIBLI CKa-
3yeMoro. Ero npusHaku:
1. Bee dopmbr BcmomorarensHbix (t0 be, to have, to do) u MomambHBIX
rimarosios (can, may, must, ought, shall, will, should, would).
3TO NpaBUIIO, U3 KOTOPOTO HET HCKITFOUCHHIA!
2. OxoHuaHue Tiarona -(e)s B 3-em smie exa. 4. Present Simple. He my-
TaThb C OKOHYaHHUEM -(e)s MHOXXCCTBCHHOI'O YMCJjia B CYHICCTBUTCIIbHBIX.
The result of his work leaves to be desired. — cymecTBuTenbHOe
(Mu.4.) (pezyromamor)
His bad work results in our lagging behind. — Present Simple riaro-
na (npueooum x ...)
3. Oxonuanue rinaronoB — ed (Past Simple), nmu6o Il-as dpopma Henpa-
BHWIIbHBIX TiaroyioB. He myrats ¢ Participle Il (mpuuactue I1)!
He played a great game. — Past Simple (coiepan)
The game played wasn’t honest. — Participle Il (coiepannas)
He read this book. — Past Simple (npouuman)
The book read wasn’t interesting. — Participle Il (npovumannas)
4. Tlognexariee, BRIPAKECHHOS JTUIHBIM MECTOMMECHHEM.
5. Hapeuwue, crosiee nepes ckazyeMbIM WIH IIOCIIE HETO.
We still leave behind for future generations a beautiful world.
6. I[Ipsmoe (becnpeonosicnoe) nononHenue, kotopoe 3anumaeTt I mecto
Y BCETJIa CTOMUT IIOCIIE TPYIIIBI CKa3yeMOro.
These boundaries play an important role in metal properties.



HHOHHHUTHUB

Dopmor Hugpunumuea

Active Passive Boipaxkaer  neiict-
BHE
Indefinite to ask to ask 1.O1HOBpEMEHHOE CO
to write to write CKa3yeMbIM
2.bynymiee

3.be3oTHOCHUTEIILHOE
BO BpEMEHU

Continuous to be asking
to be writing
Perfect to have | to have been | IIpenmecTByoliee
asked asked CKa3zyeMoMy
to have writ- | to have been
ten written
Perfect to have been IMpeamrecTBOBaBIIIEE
Continuous asking CKa3yeMoMy,  JUIH-
to have been TeNbHOE
writing

Dynxyuu Ungpunumuea

Active Passive

IMoanesxkamee To solve the problem
IS very important
Pewums  (pewenue)
mpobaemy OYCHD
BAXKHO.

Yacre cocraBHo- | His aim is to solve | The problem is to be
ro CKa3yeMoro this problem solved.

Ero mens cocroutr B | [IpobGrema JOJKHA
TOM, umobbl pewums | Oblmb peuleHda.

9Ty MpodIeMy.
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He is to solve this
problem.

OH [OIDKEH pelIuThb
3Ty pobiemy.

IIpsimoe
HEeHue

JOIoJI-

He likes to solve dif-
ficult problems.

OH mo0uT pewams
TPYIHBIE TPOOIEMBI

He doesn’t like to be
objected to.
OH He mo0uT, K020a emy
gospadicarom

O0cTOATENLCTBO
meJau

They must take a
number of experi-
ments to solve this
problem.

OHU [TOJDKHBI TIPOJIe-
maTh PpSAA OKCIEpH-
MEHTOB (IJI1 TOTO),
4TOOBl pewiums 3Ty
mpoodieMy

The problem must not be
too difficult to be solved
right now.

Hns  Toro, dToOBI pe-
wumy TPOOIIEMY TPIMO
ceiiuac, oHa He NOJDKHA
OBITH CIIMIIKOM TPYAHOM

Omnpenesienne

The scientists to solve
this problem work at
our institute.

yquBIe, Komopble
00JIICHBL pelums 3Ty
mpobiieMy, paboTaroT
B HAllIEM MHCTUTYTC.
He was the first to
solve the problem.

OH nepsbviti  pewiun
npobiemy.

The problem to be solved
iS very interesting.
[IpoGnema, KOMopyio
HAOO0 peuiuntb, O4YCHb
HUHTCpECHaAs.

It was the first problem
to be solved.

Orto ObLIa mepBas Ipo-
oiema, Komopyro Haoo
ObLIO pewume.

NHpuHUTHBHBIH
000poT C mpenJio-
rom “for”

New conditions are
needed for him to
solve the problem.

Il moeo, ymobwvl OH
pewun (CMOT PEIINTH)
3Ty TpoOIeMy, HYX HBI
HOBBIC YCJIOBUS.

For the problem to be
solved you must join
your forces.

Ymobvr npobnema Ovina
pewena, Bbl  JOMKHBI
00BeIMHNTH Bar cribl.




I/IH(i)I/IHI/ITI/IB B Ha4aJIC NPCAJIOKCHHUA MOXCT BLIIIOJIHATH TPU (l)yHKI_II/II/I:

|. IToonexcawee

HepeBOILI/ITCSI I/IH(I)I/IHI/ITI/IBOM HJIN CYIIECTBUTCIIbHBIM.
a) To learn a foreign language is to practice regularly.
Yuume nHOCTpAHHBIN S3BIK 3HAYUT PETYIISIPHO TPEHUPOBATHCS.
b) To measure the voltage was not easy.
Hsmepums HanipspKeHHE ObLUIO HEJIETKO.
Ipumeuyanne. Muduuuti nocine Oe3nu4HbIX 000pOTOB THHA ““it IS

, “it was necessary” BBHIMONHAET (QYHKITUIO MOJI-
JIEKAILIETO:

It was not easy to measure the voltage.
Hsmepums HanipspkeHHE OBLIO HETIETKO.

Il. Ungpurnumue — 6600HbLIL W1eH 6 HaAUAIE NPEOTIONHCCHU,

omoensaemcs 3anamoi

To sum up Cymmupyst (1T0IBOASI UTOTH)
To summarise Crieyer ckasarh, 4To
To begin with IIpesx/ie Bcero, HAYHEM € TOTO, YTO

To anticipate

3alerast Brepes, cieayeT CKasaTs,
qTo

To be sure

Hecomuenno

To put it briefly

Kopoue rosops

To begin with, this error will not affect the result.
Haunem ¢ moeco, 410 9Ta olrOKa He OBJIMAET HA PE3yJIbTaT.

To be sure, you will find this publication in the library.
Hecomnenno, Bel Halifere 3Ty paboTy B OMOIHOTEKE.

I1l. Obcmoamenvcmeo

1) O6crosTenscTBO WenH. [lepeBomuTcss MHOUHUTHBOM C COKO30M
«4TOOBI» WIIH CYLIECTBUTEIBHBIM C TPEATIOTOM «IJIsI».




Hanpumep:
To measure the current we must have an ammeter.
([nst mo2o) arobbl u3MepuTh (07151 UMEpPeHUst) CHITY TOKa, MBI JTOJIXK-
HBI UMETh aMIIEPMETP.
B stoit Q)yHKIlI/II/I I/IH(l)I/IHI/ITI/IB MOKET CTOATH HE TOJILKO B HadaJiC IpC-
JIOKCHUH.
We must have an ammeter (in order) to measure the current.

2) O6CTOSATENHLCTBO CJIENCTBHUS.
VYnotpebansiercst mociie cioB:
too CIIMIIKOM
enough, sufficiently JOCTAaTOYHO

YacTto nepeBOAUTCS ¢ MOJATBHBIM 3HAYCHUEM «MOYb).
a) Molecules are too small to be seen even with a microscope.
MOIeKyIBI CAUUKOM MATbL, YMOObI UX MONMCHO ObLIO YEUdems naxe
0T MUKPOCKOTIOM.
b) This method is not accurate enough to give reliable results.
OTOT METONl HeOOCMAmMOYHO MoyeH, Ymobvl 0amob (4Umobvl OH Mo2
Odamp) HaJIS)KHBIE PE3YIIbTATHI.

IV. Onpeoenenue

[Nocne onpenesnsieMoro CymecTBUTENLHOTO HHOUHUTHB MIEPEBOTUTCS:
1) OnpenenuTenbHBIM NPUIATOYHBIM TPEIUIOKEHUEM CO CKa3yeMbIM B
Oyoywiem épemeHu UAU ¢ MOOAIbHBIMU 3HAYEHUAMU—OOINCEH , MO-
orcem, HAOo.
a) The phenomenon to be considered later was discovered in 1923.
SBnenue, komopoe 6yoem paccmompeno nosaice, ObIIo OTKPBITO B 1923T.
b) These questions will be discussed at the conference shortly to open
in Moscow.
3OTH Bompock! OyayT oOCy)AaThCsi Ha KOHDEPEHINH, KOMOopas 6CKO-
pe 00JicHa omKpulmbesl (omkpoemcst) B MOCKBe.
2) IMocne cnos: the first, the last, the only (edurncmeennuiir), the next
WHOUHATHB TEPEBOAUTCS TJIAr0JIOM B JIMYHOH (OpME U B TOM K€ Bpe-
MEHHU, YTO U cKa3zyemoe (0e3 MOJaIIBEHOCTH).
Newton was the first to discover the law of gravitation.
He1oTOH mepBBIM 0mKpbin 3aKOH TPaBUTALHH.
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V. Hngpunumue Kax uacmop cKazyemozo

1) IMEHHON YacTH COCTABHOTO MMEHHOTO CKa3yeMOro Iociie riaroja-
cBs3ku to be.

Our task was to reduce pressure.
Hamma 3amgaua cocmosna 6 ymenvuienuu (8 mom, umoodwol yMeHbUIUMD)

JaBJICHUSL.

2) COCTAaBHOI'O I'JIar0JIbHOT'O CKa3yeMOoro IOCJIC MOAAJIBHBIX IJIarojloB U
HUX 5KBHUBAJICHTOB, a TAKXKEC I'JIaroJjios, 0603Ha‘laIOHII/IX Ha4daJjo, mpoaoJi-

’KeHHe WU KOHEL AeHCTBHA.

I was to measure the voltage.
S 0onoicen OvLT UZMEepUmMb HATIPSHKEHUE.

V1. /lononnenue

He forgot to register the results.
OH 320511 3anucams pe3yiabTaTHL.

I expect to be invited to the conference.
A nonaearo, umo mens npueracsim Ha KOHPEPEHIHIO.

Hugunumuenvie Ooopomul
Cnoosicroe /lononnenue

I/IH(l)I/IHI/ITI/IBHHﬁ 060pOT «CJIOKHOC HOIIOJIHECHHUEC» MPEACTABIISICT CO-

00ii CIIeTYIONIYI0 KOHCTPYKIHIO:

Cywecmseumenvhoe (8 obuem naoesice) unu
Mecmoumenue (6 06vekmHoM naoedice)
8 (DyHKYUU OONOTHEHUs.

+  ununumus cmuiciosoeo enacoaa (¢ wacmuyeti to unu 6es Hee)

Specialists consider metal working industry to be promising.
CHe]_[I/Ia.]'II/ICTBI CUUTAIOT, Ymo Memaﬂﬂ006pa6ambzeaiou;a}z npombulut-
JIEHHOCN1b A6J1Aencs nepcnekmueﬂoﬁ.
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Ha pycckwuii s3bIK MHOUHATHBHBIH 000POT «CIIOKHOE TOMOJTHEHHE
9acTO MEPEBOAMTCS JOMOJHHUTEIBHBIM PUIATOYHBIM MPEUIOKEHUEM,
BBOJMMBIM CIIOBAMH YTO, KaK, YTOOBI.

NHOUHATHB CMBICIOBOTO TJIAr0ja yIoTPeOIAeTcst ¢ YacTHIlel to mo-
cne rmmaronos  want/  would like  xomems», know  zmamp,
think/believe/consider norazame, cuumams, expect oxcuoamo:

[Tocine riarosioB, 0003HAYAOIINX YYBCTBA U BOCIPHATHE, ¥ HEKOTO-
pBIX Apyrux MHGUHUTHBOB yroTpebisercs 6e3 to (feel uyecmeosame,
hear croiuams, see eudems, Watch nabiooames, notice 3ameuams, make
3acmasnsamo u op.).

Cnoxcnoe Iloonexncawee

NHpUHUTHBHBINA 000POT «CJIOKHOE MOJJIe:KaLIee) MMPEICTABISET CO-
00l CJICAYIONTYI0 KOHCTPYKITHIO:

r N

is said
CyuecTBuTe1bHOE
(B oOmIem magexe) was reported
NJIn
MeCTOMMEHHe is known + uHpuHH-
(B *MEHUTETHFHOM < > THB
Tajexe) is reported
B DyHKITMH
MOJJIeKAIIETO is believed

. ~

Ha pycckuii s13bIK 3TOT WHOUHUTHBHBIA 000POT MEPEBOIUTCS CIIOKHO-
MOMYMHEHHBIM TIpeioxkeHneM. CKazyeMoe aHTIIMHCKOro TpetoxeHns (is
said, is known u 1p.) nepeBoauTCs HEONpPeaeIEHHO-TMYHBIM TJ1aroJioM BO
MH.Y. 2080psm, coobwjarom | T.11., 32 KOTOPbIM CIIEIyeT MPUIATOYHOE J0-
HOJIHUTEIILHOE TPEUIOKEHHE C COK030M 4mo, NPUIEM MHOHHHUTUB CTaHO-
BHTCS CKa3yEMBIM 3TOT0 TIPUJIATOYHOTO MPETIOKEHHS.
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«CII0’KHBIM TIOJIJIC)KAIIMMY» HA3bIBAIOT TAKXKE COUYCTAHUE IIarojoB to
seem/to appear xazamocs, t0 prove oxazvieamocs, t0 happen oxazwi-
eamvcs u npuiararenbusix likely seposmueiir, unlikely manoseposm-
Hblil, SUre eepossmublii ¢ THOUHATHBOM.

He is considered to be one of
the best specialists in this field.

He is thought to have been
killed in an air crash.
The method appears to be

On cuumaemcs (Eeo cuuma-
f0m) OJHUM U3 JIYYIITUX CIIe-
LIMAJIMCTOB B 9TOH 00J1aCTH.
Cuyumarom, umo ot no2ub B
ABUAITMOHHOM KaTtacTpode.
Io-6uoumomy, 3T0T METONT

effective. 3 eKTHBEH.
IIPUYACTHE
Dopmobl npuvacmusn
Participle | Indefinite Active Passive
using being used
Perfect having used having been
used
Participle 11 used
Dyukyuu npuwacmun
Omnpenenenue O0CTOSITEILCTBO
Participle 1 | Active | The device using the | Using the energy the
— Indefinite energy device ...
uCﬂOﬂbSleWMﬁ, UCnonb3ys
UCNOIb308ABUIUIL
Passive | The device being used | Being used the device ...

is rather old.
MCI’IOJle’yeMblﬁ, Komo-
pulil UCNONb3YEeMCHl,
ucnOﬂbsoeaemuﬁCﬂ

06y0yYu  UCNONB30BAH,
K020a npubop uUcnoiv-
3ylom, K020a Hpubop
UCTIOTB306AU

12




Participle
| - Perfect

Active

Having used the device
UCnob3064e, Ko20a
npubop UCNONL308AIU

Passive

Having been used the
device ...

Koe0a (nocie moeo,
Kax) npubop ucnov3o-
sanu

Participle
I

This device thus used
iS ... ucnonvzyemvii,
UCNOIb308AHHDILL

When used the device ...
Ko20a npubop ucnoib-
3y10m,  UCNONb30BANU,
6y0ym ucnoib308amo

IIPHYACTHBIE ObOPOTbBI

(Coro3 + Ilpuuacmue)

a) Unless tested the device can’t be used.
Ecnu npu60p He ucnslman, UM HEJIb34 ITOJIb30BAThCA.

b)If tested the device will be used in the experiments.

Ecnu npubop 6yoem ucnviman, €ro UCMOIB3YIOT B OIBITAX.

¢) Once adopted the law might change the standard of living. Ecnu
3aKOH OYJICT IIPUHSAT, OH, BEPOSITHO, U3MEHUT YPOBEHb KU3HHU.

He3agucumutii npuuacmuuwtii 060pom

OH coaepXHT OTIENBHOE Mo IIekaliee U npudactue. OOBIYHO OTJIe-
JISIETCS 3aAISATOM, HHOTIa BBOAUTCS mpemorom “with”,

B nHauane unu B cepeauHe MPEeIIoKeHUS OOBIYHO TTEPEBOAUTCS MPH-
JATOYHBIMHU TPEJIOKEHUSMH C COIO3AMH «K020a», «eClUy», «MAaK KaKy,
«menepb, K020a», «XOmMsy.

a) The students testing the devices, we couldn’t use them.
Tax kax cmy@enmbz ucnoslmoslediu npu60pbl, MBI HC MOTJIM IIOJIB30-

BaTbCA UMH.
b) (With) the devices tested, we can use them.

13




Tenepb, K020a I’lpu60pbl ucnsvlmdaHsvl, Mbl MOXXEM I10JIb30BATHCA NUMH.
c) The students tested the devices themselves, the demonstrator

watching them.

CTyAeHTbI UCTIBITBIBAIIN TIPUOOP CaMH, a 1AO0PAHmM HAOII00A 3G HUMU.

Cnoscnoe /lononnenue (Oononnenue u npuuacmue)

a) We saw them testing the devices.

MEl BUOCIIHU, KAK OHU UCNnbIMblBAU HpI/I60pBI.
b) We saw the devices being tested.

MBI BUIEIH, KAK UCHBIMbLEATU NPUOODDL.

TEPYH/IUH

l'epynaunii mepeBoAUTCS Ha PYCCKHUI S3BIK CYIIECTBUTEIBHBIM, WH-
(UHUTUBOM, JIeeIPUYACTUEM WIH IPUAATOYHBIM MIPEITIOKCHUEM.

Dopmut I'epynousn
Indefinite Active Passive
using being used
Perfect having used having been used
Dynxyuu I'epynousn
IMoanexkamee Solving physical problems is a difficult job.

Pewenue (pewamy) ...
His having solved the problem surprised me.
To, umo ou pewun ...

Yacth cka3zyeMoro

Our aim is solving the problem.
... pewumy (pewierue) ...

HpellHOQKHOC JAOMOJIHE-

| know of the problem having been solved
..., 4mo 3a0aua (bvlaa) pewena ...

IIpsimoe nonosiHeHHE

He likes solving difficult problems.
... peuwiamy (peuterue) ...

14




Onpenenenne The way of solving the problem is not clear.
... peuleHust (peuums)
In solving the problem he
made some mistakes.
O06cTOATEILCTBO Pewas (npu pewenuu) ...

On solving the problem he
proceeded to the experiment.
Pewus (nocne pewenus) ...

By solving the problem he got
good results.
Pewas (pewus) ...

You can’t complete the expe-

without | riment without solving the
problem.
... He pewius (be3 pewienust)
Through solving the problem
through | he was able to estimate the

dependence.
bnaromaps pemennto (13-3a)

I'epynouit ynompeonsemcsa nocie 2nazoyioe ¢ npeonoamu. a
makice nocie ciedyrumux 2i1azoi08:

acknowledge — moaTBepKIaTh
admit - nmpu3HaBath

anticipate - oxwunare
appreciate - eHuTbH
avoid - uzberathb

cannot help - e Mmous He
cannot stand - He MOYB TepIeTh
delay - orkmaabBaTh
deny - orpunars

detest - HeHaBUAETD
enjoy - HacIaXIaThCs
eXCUse — u3BUHATH (-Cs1)
fancy - xoters, 1OOUTH

involve - Bkiro4ath B ceOst
look forward to - sxmate ¢ Herep-
NeHUEeM

look like - 6BITH MOXOXKUM
mention - ynoMuHaTh

mind Bo3paxkatb

MISS - mpomycKath
postpone - oTknanbBaTh
practice - mpakTHKOBATHCS)
prevent - npensATCTBOBATH
propose - npejiarath

quit - mpekpamaTh

resent — Bo3MyIaTeCs
resist - cCOnpoTHBIATHCS
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feel like - xotets resume — mpoIoKaTh

finish - 3akanunBaThH risk - puckoBath

forgive — mpomars spend/waste  time-  mpoBOIUTH
BpeMsi

imagine — mpeacTaBisTh cede suggest — mpearath

I'epynouit ynompeonaemca nocie adcmpaxmusix cyujecmeu-
MebHBIX C NPeoNozamu:

advantage of / in possibility of
chance of problem of / in
difficulty (in) purpose of / in
effect of guestion about/of
experience in reason for
idea of satisfaction with
interest in success in
matter of surprise at
objection to way of
opportunity of it's no use
pleasure of / in it's no good
point of / in it's worth
HHBEPCHA

U Heepcus — 3TO 06paTHLIf/'I MMOPAAOK CJIOB, KOI'la CKa3yeMoO€ UJIN €Tro
YacCTb BBIHOCHUTCA MNCPCA MOAJICIKAIUM.
1) I/IHBepCI/lfl B CJIydasiX BbI/ICJICHUSA 00CTOATEILCTBA B JOMOJTHEHUS .
a) Included in this section is a description of a typical system.
B omom pazoen ...
b) Acting upon a body are few forces which cannot be neglected.
Ha meno oeticmsyrom.....

2) MuBepcHs B YCTYNMUTEILHBIX MPUAATOYHBIX MPEII0KEHHX ¢
COI03aMU:
though xoms, KaK Hu,
as Kax Ovl HU
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a) Important as this work is, it does not cover the problem on the
whole.

Kax nu BaxxHa sta paboTa, OHa HE OXBATHIBAET MPOOJIEMY B IIEJIOM.
b) Possible as (though) it may be to construct a chart ...

Xoms u modxcHo nocmpoums epagux ...

3) UuBepcus B MpeIIOKEeHUSIX, HAYHHAIOIHUXCS ¢ OTPHIATETbHBIX
CJIOB:

never (before) not sooner ... than
not only ... but (also) neither

a) Carbon dioxide doesn’t burn nor does it support combustion.
JByokuCH yriaepona He TOpUT U He OIS KUBAET TOPEHUS.
b) No sooner had the aeroplane lifted into the air than the pilot re-

ported an emergency.
Kax moavko caMoJieT IOJHSIICS B BO3YX, MAJIOT COOOIIHI 00 aBa-

pun.

4) UuBepcusi B MPe1I0KEHHSIX, HAYHHAIOUINXCS €O CJIOB, OTPUIA-
TeJbHBIX MO0 CMBICJIY:

hardly eosa i, 8psio Jiu
little MaAno

seldom PpeoKo

only MOLKO

a) Hardly can piston theory be valid ....

E0ea nu nopiiHeBas TEOPHUS MOXKET OBITH CIIpaBeIJINBaA . ..

b) Only in two cases did we find a similar construction.
Tonvko B IBYX CIy4asx Mbl HAIUTA TOAOOHYIO KOHCTPYKIHIO.

5) UuBepcus B mpesioKeHUSIX, HAYNHAIOIINXCS CO CJIOB:
now, here, there, out, away

Now under construction is the research plane...

Cetiuac CTpOUTCS OTBITHBINA CaMOJIET ...

6) UuBepcusi B NpeIioKeHUSIX, BBOAMMBIX HApeYHeM “so”:
Sputnik Il recorded the intensity of micrometeors, so did Sputnik I1I.
CryTHHK 2 3aperuCTpUpPOBAI MHTEHCUBHOCTH METEOPOB, U CITyTHUK
3 maxorce (3aperuCTpUpPOBal).
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JIBOHHOE OTPULIAHHUE

OTpI/IIIaHI/Ie B COUYCTAaHUU C OTpI/IHaTeHI)HOfI HpI/ICTaBKOI\/'I npuiara-
TCJIBHOT'O WJIN HapCUnsd YCUIIUBACT TFOOBIC YWICHBI IIPEMJIOKEHUA, KPOME
MOJICXKAIIET0 U JOoIoJaHeHU. Takoe coueTaHue nepen npujraraTreiibHbIM
HJIN HapCUneM O0OBIYHO MEPEBOAUTCA: aOGOJZbHO, gecobma, 6noJIHe.

a) The case is not improbable.
OTOT city4aii 00601bHO (BIIOIHE, BECHMA) 6ePOSMEH.
b) It is not unlikely that the temperature will increase in this reaction.
Bnonne seposammo, ... .

CJIOBOOBPA3OBAHHUE
IIpeduxcel 3HaveHue IIpumepsl
un- unhappy - recuacmmuwiii
dis- to dismount - odemoncmpupo-
in- 6amy
im- oTpuuarensHbie | inexperienced - neonvimmublil
il- immovable -nenodsudicruiii
ir- illogical - Henoruunsbrii
non- irresponsible - 6ezomeemcm-
BEHHbIL
non-ferrous - yeemmnoi
re- MOBTOp  JeHcT- | TO re-use - 6rosb (cHosa) uc-
BUSI nob308aMms
to remake - nepederamo
mis- omurboYHoO, to misuse - nenpasunvro ynom-
HEBEPHO pebasmo
over- CBEpX, upe3MepHo | 10 Overpay - nepeniauusamo
under- HEIOCTATOYHO to underpay - nedonrauusamo
pre- Iepel, paHee, to preheat- npeosapumensro
HPEBAPUTENBHO | Haspesams
post- 1ocJIe post-war - nociegoernulil
anti- aHTH-, poTUBO- | antifriction - anmugpuryuonnwvii

antiphase- npomusogaza
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counter- KOHTp-, mpotu- | countershaft - koumpnpusoo
BO- counter-pressure - npomugo-
dasieHue
inter- MeXIy-, B3auM- | intergranular- Medic3epHuU-
HO- cmblii
intercoagulation-  gzaumnas
KOQ2YAYUsL
sub- noJ- subscale - noookanuna
super- CBepx-, cymep- | superfast- ceepxckopocmmot
superheat - nepezpes
superfinish - cynepgunuwmupo-
sambv

Cocmaenuwile npeonozu

According to
Because of
By means of
By virtue of

Due to

In accordance with
In addition to

in case of

in spite of

owing to

thanks to

With respect to

CO2N1aCHO
us-3a

ROCPeOCmBOM, NPU HOMOWU
nOCpeoCcmeom, 8 CUly, Ha OCHO8A-
HUU

bnazooaps, us-3a

8 COOMBEMCMBUU C

KpoMme, 8 0ONoIHeHuUe K

B cnyuae

He cmomps na

bnazodaps

bnazodaps

1O OMHOWEHUIO K, YMO KACAEeMC sl
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Mnozogynkuyuonansusie cnosa

Todo
CwMmblIci0- Bcenomorarenb- Ycunurean- 3amecTuTeb
BOl  TJa- | HBIH ryarosa HBI IJ1aroJI NpealecTBYIO-
roJi 1Er0 CKa3yeMoro
This  ma- | Do you know any | Today we do | Metals  conduct
chine-tool special properties | know about 66 | electricity  better
does various | of non- ferrous | metals. than most of the
operations. | metals? non-metals do.
Omom 3naewv au  mer | Ha cecoonaw- | Memaniot npogo-
CMAaHoOK Kakue-mbo  0co- | Hull Oenb Mbl | 0am  d1eKmpute-
ebinonsiem | bvle  ceolicmea, | delicmeumenb- | CMeo Jayuuie, 4em
PpasnuyHbie | Komopwle Npucy- | HO _3HaeMm npu- | OONLUWUHCMBO He-
onepayuu. | wu YeemHviM Me- | OAUBUMENbHO Memanios
mannam? 66 memannos.
That (those)

YkazarenbHoe | Coros CnoBo- Co1o3H0e €J10BO
MeCTOUMEHHE | (6600um  O00noO/- | 3aMEHUTEIb
(that—em. u., HumenbHoe npu- | YNOMsiHyTOro
those —mH. 4.) | damounoe paHee cyle-

npeonojicenue) CTBUTEJIHHOI0
The commercial | It is important to | The calorific | The furnace that is
production  of | note that some | power of coal | used for separating
that metal be- | metals are good | is 2-3 times | iron from other
gan only in | conductors of elec- | greater  than | Elements is called
1888. tricity. that of wood, | Plast furnace.
Kommepueckoe | Bascro omme- | Tennomeopnas Hews,  romopas
npoU3BOOCmMBE0O | mumb, Ymo HeKo- | CHOCOOHOCMb ucnombayemea oA
9mo20 memanna | mopvie Mmemannvl | yensi 8  2-4 | ouucmxu  ocenesa
HA4anIoCh aenawmes  xXopo- | pasa boavuse, | om npumeceti, Ha-
moavko 6 1888. | wumu  nposooHu- | uem depesa. 3p16aemcs  OOMEH-

Kamu dlieKkmpuye- HOlL neubio.

cmea
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It

BBoaHnoe ci10BO

DopMaIbHOE
B NpenioxKe-
JIuyHoe MecTo- | YKa3aTejJbHOE | MOAJIeKallee B
HUAX ¢ 3Mpa-
HMEHHE MECTOMMEHHE 0e3JIMYHBIX
THYECKUM 000-
NPEAJIOKCHUAX
poToM
Concrete is | It was your | It is necessary | It is pig iron
cheaper. It is|idea to use an |to know some | that is used in
often used in | alloy of copper | properties  of | the production
building. and alumi- | the  elements | of steel.
nium. that play an
important part
in metallurgy.
bemon oewesne. | Omo ovina | Heobxooumo Hmenno  uyeyn
On uyacmo uc- | meost uoes uc- | 3HamMv HEKOMO- ucnonibzyemcs 6
noJjib3yemcs 6 | noav3oeamov pbole ceolicmed np0u3eodcmee
cmpoumeibecmee. | Cniae Mmeou u /1eMEeHmMOoe, acejiesa.
ANIOMUHUA. Komopble ue-
paiom 6adiCHyI0
POJib 6 Memai-
AYP2Ul.
One
YucauresbHoe ®opmanbHoe moa- | CioBo-3aMeHHMTETb  YIO-
«OOUH» Jexalee MSAHYTOI'0 CyLleCTBU-
(mmeer dopmy mpu- | TeabHOro(mmeer  popmy

Jeka 0ne’s)

TSKATCIIBHOI'O

na-

MH. Yhcia - ONes)

Copper is one of
the most ductile

metals.

Meob — ooun us
Haubonee  KOBKUX
Memanios.

One can see..
Mooicro sudems. ..
One must say...
Hyocno ckazams. ..
One has to recover
impurities from lead

ones.

me.

These metals are in many
respects better than those

Omu memanivl 60 MHOSUX
OMHOWERUAX JIyUUle, Hem
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bullion.

Cnedyem  yoanumoe
npumecu u3 C8UHYO-
BbIX CIUMKOB.

Mecmoumenusa. llapuwvie corosvt

MecToumenue ITapHblii co103
Either -mom wnu opyeou; Either ... or subo ... bo;
u mom, u Opyeoil iU ... U]
Neither - nu mom, nu opyeoii; Neither... nor - nu...nu

HU OOUH(U3 HUX)
Both - o6a Both...and- u ... u,
KAK ...Max u

YUmenue naubonee ynompeoumenbHuix Mamemamuieckux cum-
60106 U hopmyn

Addition [a'difan] - ciokenue

Subtraction [sab'trekfon] - Beruuranue
Multiplication [\maltiplr'keifan] - ymHoxxenue
Division [dr'vizon] - nenenue

IIpumepsi

4+7=11 Four plus seven equals eleven
Four plus seven is equals to eleven

a+tb=c aplus b equals ¢
11-4=7 Eleven minus four equals seven
a—-b=c aminus b isequalstoc
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4%x4=16 Four times four is sixteen

12 x 12 =144 Twelve (multiplied) by twelve equals one hun-

dred and forty four
a-b=c a multiplied by b is equal to ¢
25:5=5 Twenty-five divided by five equals five
a:b= a divided by b is equal to ¢
a+b c+d a plus b over a minus b is equal to ¢ plus d over ¢

na—h ec—d minusd

Fractions ['freekfans] - npo6u

Common fractions ['koman 'freek[ans] - mpocTeieapodu
Numerator ['nju:morerts] - ynciauTensb

Denominator [dr'nominerts] - 3HamMeHaTenb

Integer ['intid39] - nenoe yucio

Cardinal numbers ['ka:dinal 'nAmbsz] - KOIHYECTBEHHBIE YUCITUTEND-
HBIE

Ordinal numbers['2:dmal 'nambaz] — mopsAKOBbIE YHCITUTETBHBIE
Nought [no:t] — Hysb (T1aBHBIM 00pa30M B MAaTEMATHKE)

Zero ['ziorou] — HyJ1b (TJ1aBHBIM 00pa30M B IIKaIaXx)

Decimal ['desimal] - necsitnunbrit

B mpocThIX npo0sxX YHCIUTENh BBIPAXKACTCS KOJUYCCTBEHHBIM UHC-
JINTETHHBIM, 3HAMEHATEIb — MTOPSIKOBBIM.

Ecnu umcnurens Ooibllie €AWHMIBI, TO 3HAMEHATENh IPUHUMACT
OKOHYaHHE S.

B cmemaHHOM dYHCie I€I0€ YHCIO YUTAETCS KaK KOJUYECTBEHHOE
YHUCIIUTENIBHOE, a IPO0Oh MPUCOSTUHSETCS K HeMy coro3om and.

23



IIpumepsl

1 One half (a half)

2

1 One third (a third)

3

2 Two sevenths

7

3 1 Three and a half
2

4 1 Four and a seventh
-

4 5 Four and five sevenths
7

Decimal Fractions ["desimoal “freekfons] necaTuunbie 1pooH

B Anrnum m AMepuKke 3HaKH JIECATUYHBIX IPOOEH OTIAENAIOT TOYKOH
— point [point],koTopast MOKET CTOSATh BHU3Y, B CEPEAMHE WM BBEPXY
ctpoku. Kaxxnas nudpa uuraercs oraenbHo. Hynb yutaercs JitoObIM U3
TpeX CIeAyIoIUX croco0oB: zero [ ziarou], nought [no:t], O [ou]. Hyns
[ENBIX MOKHO COBCEM HE UHTATh, 4 YNTATh TOJBKO POint.

IIpumepsI
0.2 O point two
Nought point two
Zero point
Point two
0.002 O point O O two

Point two oes two
Point nought nouthgt two
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11 One point one

1.25 One point two five

involution [.nva'lu:fon] - Bo3BencHHUE B CTENCHB
power [ paus] cTemeHs, MOKa3aTellb CTENEHN
raise to a power [ rerztus'paus] BO3BHIIIATH B CTENEHD

IIpumepsl

3? Three squared (Three square)
Three (raised) to the second power
Three to the power two
The second power of three

5% = 25 The second power of five is twenty five

53 Five cubed
Five cube
Five (raised) to the third power
Five to the power three
The third power of five
The cube of five

8=2° Eightis the third power of two

10’ Ten to the seventh power

10"  Ten to the minus seventh power

Z™  Zto the minus tenth power
Z to the minus tenth
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TABJINIIA XHMHUYECKHUX 3JIEMEHTOB

Al
Ar, A
As
B
Ba
Be
Br
C
Ca
Cd
Cr

Cs
Cu

F

Fe
Ga
Ge
H

He
Hg

Ir
J, |
K

Li
Mg
N

Na

Nb
Nd

Aluminum [ &ljuminjom]
Argon ['a:gon]

Arsenic [ a:snik]

Boron ["bo:ron]

Barium [ beariom]
Beryllium [ba'riltom]
Bromine [ broumi:n]
Carbon [ ka:ban]
Calcium [ keelstom]
Cadmium [ keedmiom]
Chromium [ kroumiom]
= Chrome [ kroum]
C(a)esium ['si:ziom]
Cuprum [‘Kju:prom]

= Copper [ kopa]
Fluorine [ fluari:n]
Ferrum [ ferom]
Gallium [ geeliom]
Germanium [dzo: 'meintom]
Hydrogen [ haidridzen]
Helium [ hi:ljom]

Hydrargyrum [ har dra:dzirom]

Mercury [ ma:kjuri]
Iridium [ar'ri:diom]

lodine [ arodi:n]

Kalium [ kaeliom]

= Potassium [pa'tesjom]
Lithium ['1i6iam]
Magnesium [mag ni:ziom]
Nitrogen [ nartridzon]
Natrum [ nertriom] =
Sodium [ soudiom]
Niobium [nai oubrom]
Neodymium [ nia*dimiam]
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ATFOMUHHHA
Apron
MpIbsk
bop

Bapuit
bepunnuit
Bbpom
VYrnepon
Kanpuuii
Kangmnii

Xpom
Ie3uit

Menn
dTop
Kenezo
lannuit
I'epmannit
Bonopon
T'enuit
PryTh
Hpunnit
Won

Kannit
JIntui
Maruui
A3zor

Hatpuit
HuoOwuit
Heomum(wit)



Ne
Ni

Pb

Pt
Pu
Ra

Sb

Sc
Se
Si

Sr
Te
Ti

Zn
Zr

Neon ['n1:on]

Nickel ["nikl]

Oxygen [ oksidzon]
Phosphorus [ fosfaras]
Plumbum [ plambom] =
Lead [led]

Platinum [ plaetinam]
Plutonium [plu: tounjom]
Radium [‘rerdrom]
Sulphur [salfa]

Stibium [ stibjom] =
Antimony [ @ntimoni]
Scandium [ skandiom]
Selenium [sr lintom]
Silicon [ silikon]
Strontium [ stronfiom]
Tellurium [to'lju:rrom]
Titanium [tar teniom]
Uranium [ju reintom]
Vanadium [va'nerdiom]
Wolfram(ium) [ 'wulfrom]
Tungsten [ tanstan]
Zinc(um), Zink [zigk]
Zirconium [za'kouniom]
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Heon
Huxkens
Kucnopon
dochop

CBunerg
IInatmHa
InyToHuit
Paguit
Cepa

CypbMma
Ckangun
Cenen
Kpemunii
Crponrmit
Temnyp
Turan
Ypaun
Banaanii

Bonbsdpam
IMuuk
Lupxonuii



UNIT ONE

I'pammaruka:

CtpyKTypa NpOoCTOro MOBECTBOBATEIBHOTO MPEJI0KECHUS.
[Ipu3Haku ckazyemMoro B IpeayIoKECHUH.

Texkct A. Metals

Texcr b.  Metals and Nonmetals

lep. 1. HpoanaiflTe U 3alIOMHHUTE CJICAYIOIIUE CJI0OBA U BbBIPAKCHHUS.

. to add — mo6GaBnATH
. alloying — neruposanue cramu
. annealing - oTxur
. to arrange — pacnonarats
. to cast - ornuBath
. composition - cocras
. conductivity - mpoBoaANMOCTb
electrical ~ - asekTponPOBOIMMOCTH
thermal~ - TemonpoBoAHOCTE
8. condition - coctosiHue
9. contaminant — 3arps3HuTENH
10. crystal - kpucTamn
irregular ~ - kprcTamT HEMPaBUIEHONH POPMBI
11. to deform — neopmupoBatsb
12. demand - cripoc
13. density — mmoTHOCTB
14. to depend on - 3aBuceTh
15. to draw — BBITSITHBATH
16. drawing — BostoueHue (IIPOBOJIOKH )
17. to bend — ruyTs, crubarhb
18. to extract — u3Bnekars
19. extrusion — BbIJaBIMBaHKE, BHITAIKHBAHUE
20. fracture — paspymienne, pa3pbiB, TpEIIHHA
21. grain — 3epHo, rpaHyIa
coarse ~ - KpymmHoe 3epHO
small ~ - menkoe 3epHO

~NoO ok, WN B
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22.
23.
24.
25.

26.
217.
28.
29.

30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45.
46.
47.
48.

49.
50.

grinder — nuMoBaNbHBII CTAHOK, TPOOHITKA
growth — poct, yBenuuenue

hammering — koBka Ha MOJIOTE

heat — Hakan

red ~ - TemriepaTypa KpacHOTO KaJleHHUs

lathe — TokapHEI# cTaHOK

lead — cBunen, rpadut

to link — coeaMHATE, CBA3LIBATE

machine — cranox

milling ~ - ppesepuBIil cTaHOK

to melt - mnaButTh

metal — mertat

malleable ~ - xoBkwuii MeTaT

ductile ~ - Taryumit MmeTamn

pure ~ - yicThIid MeTai (6e3 mpuMecei)
mold = mould — nuteiinas Gpopma

to mine — moOkBIBaTH

mining — no0kI4ya

nature — cTpykrypa

periodic table — taGuiia meproIMYECKUX SJIEMEHTOB
property — cBOMCTBO

guenching — 3akanka (pe3kuM OXJIaKICHUEM)
rolling - mpokarka

reduction - BoccraHoBIEHHE

electrolytic ~ - smexkTpoTUTHYECKOE BOCCTAHOBIEHHE
chemical ~ - xuMHudyeckoe BOCCTaHOBJIEHHE
separation — otaeneHue

size — pasmep

shape — popma

shaper — ctporajbHbIil CTAHOK

to slide — ckonb3uTh

soft — msrkwmii

Strong — npoYHbIA, TBEPABIN

structure — ctpykrypa

crystalline ~ - kpucragTUUecKas CTpyKTypa
tempering — oTmyck, 3aKajKa ¢ MOCIEAYONMM OTITyCKOM
tool — uHCTpYyMEHT
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machine-tool - cranok
51. treatment — 06paboTka
heat ~ - Tepmoo6paboTka
52. wire — mpoBOJIOKa, IIPOBOT
53. to work — obpabaTbIBaTh
54. working — o6paboTka
hot ~ - Tepmo0OpaboTKa MPU BHICOKON TEMIIEpaType

Yup. 2. IlpounTaiiTe ciaeqyonie HHTEPHAIIMOHAJIbHBIE CJIOBA U Te-
peBeauTe UX 0e3 cia0Baps.

Metal, metallic, metallurgy, chemical, electrolytic, materials, periodic,
industry, atoms, economic, crystal, structure, mineral, combination,
process, carbonate, material.

Yup. 3. [lepeBenurte cieayrouiue cymecTBUTeIbHbIE:
a) ¢ cypdpurcom -ity
locality, probability, conductivity, density
0) ¢ cypdurcamu —tion, -ion, -ition
reduction, production, separation, orientation, composition, preven-
tion, oxidation, contribution, addition
C) ¢ cyddurcom - ment
arrangement, treatment, displacement, development
d) ¢ cydpdukcom —ing
hammering, quenching, tempering, annealing, alloying, working.

Yup. 4. O6pa3syiiTe oT riarojia B CKOOKax HY:KHOe CYIIeCTBUTE/Ib-
HO€ U MepeBenTe MPeII0KeHHS.

1. A metal is a material with high electrical (to conduct).

2. The regular (to arrange) of atoms in metals gives them a crystalline
structure.

3. Iron can only be worked by (to hammer) at red heat.

4. Heat (to treat) controls the nature of the grains and their size in the
metal.

5. The ways of (to work) a metal depend on its properties.

6. (to alloy) changes the grain structure and properties of metals.

7. All metals can be formed by (to draw), rolling, (to hammer) and ex-
trusion.
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Yup. 5. [lepeBeanTe ciieaywomue HMeHHbIE TPYNIIBI.

metal ores, electrical conductivity, thermal conductivity, electrolytic re-
duction, periodic table, red heat, regular arrangement, crystalline struc-
ture, irregular crystals, coarse grains, heat treatment, grain structure, spe-
cial conditions, economic growth, pure metal.

Yup. 6. Onpenennre, Kakoii YacTbI0 peuH SIBJISIIOTCS CJeaylomue
cJI0BAa.

typically, conductivity, chemical, reduction, contaminant, periodic, regular-
ly, arrangement, malleable, crystalline, tempering, extrusion, economic.

Yup. 7. Haiigute B npaBoii KOJOHKe PYCCKHEe IKBHBAJEHTHI cJle-
AYIOLIMX CJI0BOCOYCTAHMMA.

1. high thermal conductivity a. 0OpabarbIBaTh METAILI

2. high density b. coiicTBa MeTamIoB

3. electrolytic reduction C. KpHCTaUIbl  HEMPaBUILHOM
bopmbl

4. malleable metal d. BBICOKAsI TEIIIOMPOBOTHOCTh

5. ductile metal €. TATy9IHuid METasuI

6. irregular crystals f. BBICOKAs TIOTHOCTH

7. composition of grains 0. KOBKHI MeTaLI

8. orientation of grains h. otiuBath B hopmbI

9. properties of the metal I. coctaB 3épeH

10. to slide over each other J. DJIEKTPOIMTHUYECKOE BOCCTAHOB-
JeHHe

11. to work metal K. pacrionmoskenue 3épex

12. to cast in moulds |. cKONIB3UTE JPYT 1O APYTY

Yup. 8. CooTHecuTe €/10Ba ¢ UX OnpeaeTeHUSIMH.
metal, alloy, crystal, ore, mould, metallurgy

1. science and technology of metals; of separating metal from ore, puri-
fying it and of working in metal
2. any of a class of mineral substances such as tin, iron, copper
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3. definite and regular shape taken naturally by the molecules of certain
substances

4. mixture of metals, or a metal of low value mixed with a metal of high-
er value

5. container into which molten metal or a soft substance is poured to cool
into a desired shape

6. kind of rock or mineral from which metal can be mined or extracted

Yup. 9. IlepeBenure ciioBa B CKOOKAX HA AHIJIMICKHMII S3BIK, HC-
NMOJIb3Ysl AKTHBHBIN CJ10Bapb YpoKa.

1. A metal is a material that is hard, has high (azexmponposoonocmw), high
(mennonposoonocmy), and high (nromuocmy).

2. The (pazoenenue) between the atoms in metals is small, so most met-
als are (niomnwie) dense.

3. Metals are (kosxue) and (mszyuue).

4. Lead is (msaexuui) and can be (enymsca) by hand, while iron can only
be worked by hammering at red heat.

5. The regular arrangement of atoms in metals gives them a (xpucmaniu-
YecKask cCmpykmypa).

6. (Tepmoobpabomra) controls the nature of the grains and their size in
the metal.

7. All metals can be formed by (sorouenuem), (npoxamroi), (kosxot)
and extrusion, but some require hot-working.

Ynp. 10. B 1-m a03ane TekcTa HaWauTe NMpEAI0oKeHHE CO CIOBOM
«ONCE» - KAK MOAbKO;, HOC]e MO020, KaK, 0OHAJCObl, MePeBeIUuTe ITO
NpeJioKeHnue Ha PYCCKHIi A3BIK.

Ynp. 11. Bo 2-m a63aine TekcTa HaiiinuTe MpeIio:KeHHE ¢ MAPHBLIM
coro3om «because of» - ¢ ciedcmeue; uz-3a; no npuuune, nepeBeaNTe
3TO MPEAJI0:KeHHe HA PYCCKUH S3BIK.

Yup. 12. [lepeBeaure ciaeayiouiie npeaio:keHUusi HA PyCCKMIi sI3bIK.

1. Casting stresses occur because of non-uniform shrinkage.
2. Non-ferrous metals find many applications because of some valuable
characteristics they possess.
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3. Molybdenum improves strength of stainless steels because of its influ-
ence on microstructure.

4. Because of its high heat conductivity and capacity, zinc oxide cannot
be used in plastics.

5. Because of its being expensive silver is not widely used in industry.

6. Because gold is visually pleasing and workable and does not tarnish or
corrode, it was one of the first metals to attract human attention.

7. Because pure gold is too soft to resist prolonged handling, it is usually
alloyed with other metals to increase its hardness for use in jewelry,
goldware or coinage.

8. Because the mechanical properties of pure lead are relatively poor, it
is alloyed with other elements.

Yup. 13. B 3-m n 4-M a63anax TekcTa HaliiuTe NMPEII0KEHUsI C MHO-
TO3HAYHBIM CJI0BOM «ONEY, onpeaesinTe ero GyHKIHUI0.

Yup. 14. IlepeBenute cieaymoliue MpenioKeHusi, odpamas BHUMA-
HHMe Ha (PYHKIUM «ONe».

1. These metals are in many respects better than those ones.

2. The most important properties of metals are the ones grouped together
as mechanical properties.

3. To use engineering metals in practice one must know their properties.

4. One must choose only one of those variants.

5. There are many insulating materials from which one may choose.

6. Physics is one of the most ancient sciences about nature.

7. One can’t speak of the pressure or temperature of one molecule.

8. Collisions of molecules with one another play a very great part in the
gas behaviour.

Yup. 15. HaiinuTe B TekcTe MPeAIOKEeHHSA €O CKa3yeMbIM, KOTOpoe
BBIPA’KEHO TJIATOJIOM B cmpadamenvHom 3anoze. Ilepesenure 3TH
NpeAI0KeHUsI HA PYCCKHIi A3BIK.
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Yup. 16. IlepeBennte TEKCT HA PYCCKHUIl A3BIK.

Text A. Metals

1. A metal is a material that is typically hard, has high electrical con-
ductivity, high thermal conductivity, and high density. Metal ores are
often extracted from the Earth by means of mining. Once the ore is
mined, the metals must be extracted, usually by chemical or electrolytic
reduction. The methods used depend on the metal and their contami-
nants. About 91 of the 118 elements in the periodic table are metals.

2. 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.

3. The regular arrangement of atoms in metals gives them a crystal-
line 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, temper-
ing, 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 and it changes the grain
structure and properties of metals.

4. All metals can be formed by drawing, rolling, hammering and ex-
trusion, but some require hot-working. Metals can be worked using ma-
chine-tools such as lathe, milling machine, shaper and grinder. One can
say that the ways of working a metal depend on its properties. Many
metals can be melted and cast in moulds, but special conditions are re-
quired for metals that react with air.

Demand for metals is closely linked to economic growth. During the
20th century, the variety of metals uses in society grew rapidly.
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Yup. 17. Ykaxkute, Kakue NpeajoKeHHs COOTBETCTBYIOT CO/Iep:Ka-
HHIO TEKCTA.

1. Metal ores are often extracted from the Earth by means of mining.

2. Metals are materials most widely used in science because of their
properties.

3. The atoms are arranged regularly and can slide over each other.

4. Lead is hard and can be bent by hand, while iron can only be worked
by hammering at red heat.

5. The irregular arrangement of atoms in metals gives them a crystalline
structure.

6. The properties of the metals depend on the size, shape, orientation,
and composition of these grains.

7. A metal with small grains will be softer and stronger than one with
coarse grains.

8. Metals can be worked using machine-tools such as lathe, milling ma-
chine, shaper and grinder.

Yup. 18. CooTHecuTe 4YacTH NPeEAJIOKEHHUS .

1. Metal ores are often extracted a. is known as metallurgy

2. Metals are materials most wide- b. so most metals are dense.

ly used in industry

3. The study of the production and c. from the Earth by means of min-
properties of metals ing.

4. The separation between the d. because of their properties.
atoms in metals is small,

5. The regular arrangement of e. drawing, rolling, hammering

atoms in metals and extrusion

6. The ways of working a metal f. gives them a crystalline struc-
ture.

7. All metals can be formed by g. depend on its properties.

Yup. 19. OtBeThTe Ha cJIenyIOLIHE BONPOCHI.

1. What is metal?
2. Are metal ores extracted from the Earth by means of mining?
3. What is metallurgy?
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4. Are the atoms in metals arranged regularly or irregularly?

5. Can the atoms in metals slide over each other?

6. What does give metals a crystalline structure?

7. The properties of metals depend on the size, shape, orientation, and
composition of grains, don’t they?

8. What is alloying?

9. All metals can be formed by drawing, rolling, hammering and extru-
sion, can’t they?

10. Is the demand for metals closely linked to economic growth?

Yup. 20. Ilepeckaxure TEKCT A.

I'pammamuueckuii npakmuxkym
Yup. 1. UcnpaBbTe ommmOku. BoccTaHoBHTE CTPYKTYPY HPEIJIOAKEHUS.

1. Metals by their high conductivity for heat and electricity are distin-
guished.

2. Several important groups there are of metals.

3. Aluminium, berillium and titanium in aircraft and rocket construction
are important.

4. Metals in their properties vary greatly.

5. Small amounts of other metals to a pure metal are often added.

6. Metals using machine-tools can be worked such as lathe, milling ma-
chine, shaper and grinder.

7. Organic coatings metals and steel protect from corrosion.

8. Various kinds there are of steel, such as mild steel, carbon steel, alloy
steel etc.

Ynup. 2. IIpoananusupyiite 2-e npenjoxenue 1-ro ad3ama Tekcra.
Pasz6epuTe ero no 4ieHam npeasioKeHus.

Ynp. 3. Haiigute rpynmy «noorexcawjee-ckazyemoe» B CJIeTYHOUIAX
npeaIosKeHUusiX.

1. The main advantage of metals is their strength and toughness.
2. The properties of a metal can be further improved by use of heat
treatment.
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3. Hardening is used to make metals harder and tempering makes them
softer and less brittle.

4. There are two kinds of materials used in engineering — metals and
non-metals.

5. The ways of working a metal depend on its properties.

6. During the 20th century, the variety of metals uses in society grew
rapidly.

7. Small amounts of other metals are often added to a pure metal.

Yup. 4. Onpenenure NPU3HAKHA CKa3yeMOro B CJEIYIOUIMX MpPeLIo-
JKEeHHSIX.

1. Pure metals are rarely found in nature.

2. Metallic ores are recovered from the earth in many ways.

3. A metal with small grains will be harder and stronger than one with
coarse grains.

4. Iron can only be worked by hammering at red heat.

5. Many elements are classified as semimetals because they have much
poorer conductivity than common metals.

6. Nonmetals in the solid state are usually brittle materials.

7. All metals can be formed by drawing, rolling, hammering and extrusion.

Yup. 5. llepeeaute npemioxenusi. O0paTure BHUMaHHe Ha nepe-
BOJI CKa3yeMOro B CTPaJaTeIbHOM 32J10T€ B COYeTAHUM ¢ MOIAJIb-
HBIM IJ1ar0JIOM.

1. This powder can then be hot pressed into consolidated bars with better
mechanical properties than those produced by ingot casting.

2. Fine powders can be mixed with a wax, injection molded to form sev-
eral parts at once, and then sintered.

3. Zinc chloride can be prepared by a direct reaction or it can be pro-
duced by evaporating the aqueous solution formed in various reactions.
4. Because under the influence of light, the electrical conductivity of zinc
oxide can be increased many times.

5. Nickel concentrates may be leached with sulfuric acid or ammonia, or
they may be dried and smelted in flash and bath processes.

6. Matter may be roasted to produce high-grade nickel oxides.
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Text B. Metals and Nonmetals
Yup.l. IlepeBeaute TeKCT HA PYCCKHii SI3bIK B MUCbMEeHHOIi dopme.

1. There are some distinctions between metals and nonmetals. Metals
are distinguished from nonmetals by their high conductivity for heat and
electricity, by metallic lustre and by their resistance to electric current.
Their use in industry is explained not only by those properties, but also
by the fact that their properties, such as strength and hardness, can be
greatly improved by alloying them with other metals.

2. There are several important groups of metals and alloys. The common
metals such as iron, copper, zinc, etc. are produced in great quantities.

3. The so-called precious metals include silver, gold, platinum and
palladium. The light metals are aluminium, berillium and titanium. They
are important in aircraft and rocket construction.

4. Many elements are classified as semimetals (bismuth, for example)
because they have much poorer conductivity than common metals.

5. Nonmetals (carbon, silicon, sulphur) in the solid state are usually
brittle materials without metallic lustre and are usually poor conductors
of electricity. Nonmetals show greater variety of chemical properties
than common metals do.

6. Metals can undergo corrosion, changing in this case their chemical
and electromechanical properties. In order to protect metals from corro-
sion the products made of metals and steel are coated by some films
(coatings). Organic coatings protect metals and steel from corrosion by
forming a corrosion-resistant barrier between metal or steel and the cor-
rosive environment.

Yup. 2. [Ipogonxute cieayomme NpeaioKeHuss B COOTBETCTBHH C
TekcToMm B.

1. Metals are distinguished from nonmetals by ....
2. The common metals such as ....

3. The so-called precious metals include ....

4. The light metals are ....

5. Many elements are classified as semimetals....
6. Nonmetals in the solid state are usually....

7. In order to protect metals from corrosion ....
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Yup. 3. BMecTo NponyckoB B MPeIJIOKEHUAX BCTABbTE HYKHOE CJI0-
BO B COOTBETCTBHU € TEKCTOM.

metals, distinctions, conductivity, semimetals, alloys, honmetals,
corrosion, barrier, properties, coatings.

There are some ... between metals and nonmetals. ... are distin-
guished from ... by their high ... for heat and electricity, by metallic 1u-
stre and by their resistance to electric current. There are several impor-
tant groups of metals and ... . Many elements are classified as ... be-
cause they have much poorer conductivity than common metals.
Nonmetals show greater variety of chemical ... than common metals do.
Metals can undergo ... . Organic ... protect metals and steel from corro-
sion by forming a corrosion-resistant ... between metal or steel.

Yup. 4. Pacnosioxkure cienyiomme Mpeaio;KeHHs B TOH MoOcJienoBa-
TeJbHOCTH, B KOTOPOii OHU HAaX0AsITCH B TekcTe B.

1. There are several important groups of metals and alloys.

2. Metals are distinguished from nonmetals by their high conductivity for
heat and electricity.

3. There are some distinctions between metals and nonmetals.

4. Many elements are classified as semimetals.

5. The light metals such as aluminium, berillium and titanium are impor-
tant in aircraft and rocket construction.

6. Metals can undergo corrosion, changing in this case their chemical
and electromechanical properties.

7. Organic coatings protect metals and steel from corrosion.

8. Nonmetals in the solid state are usually brittle materials without me-
tallic lustre and are usually poor conductors of electricity.

Yup. 5. JlaiiTe oTBeTHI HA BONPOCHI.

1. By what properties are metals distinguished from nonmetals?
2. What common metals are produced in great quantities?

3. What metals are called light?

4. What properties do nonmetals have?

5. What is done to protect metals from corrosion?
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Yup. 6. Haiiqute B ka:kaom ad3ame texcra B mpensioxkenusi, Boipa-
JKaloLie ero OCHOBHYIO MbIC/Ib.

Yup. 7. KpaTko nepenaiite coaep:kanue Tekcra B Ha aHriamickomM u
PYCCKOM fI3bIKAX.

UNIT TWO

I'pammaruka:

Nudunutus. Ero popmsel u GyHKINH.
Texcr A. Ferrous Metals. Cast Iron.
Texcr b.  Non-Ferrous Metals.

YI'[p. 1. Hpoanal‘/iTe U 3alIOMHHUTE CJICAYIOIIHUE C/IOBA U BbIPAKCHUSA.

. available - moctynHebrii
. application - mpuMeHnenye, HCIOIB30BAHHE
. brittle — xpynkuii, nomkuit
. cast iron — uyryn

white ~ - Genblit gyryn

grey ~ - cepslii 4yryH

malleable ~ - koBkwuit uyryn
. castability - sxuakoTekyuecTs (MeTaIa)
. ductile — mmacTuuHbIi, KOBKUI
. fluidity - rexy4ecTs
. furnace - neus

blast~ - nomennas neun
9. hardness — TBepI0CTh, KECTKOCTH
10. iron - xene3o

pig ~ - 4yr'yH B 4yIIKaX, YyIIKOBBIA YyTyH

11. machinability - o6pabarsiBaeMocTh (MaTepHaa, 3aroTOBKH)
12. to melt — maBUTh, BEIIUIABIIATE
melting - miaBka
melting point - Temneparypa (Touka) IIaBICHUS
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13. metal
ferrous ~ - yepHbIit MeTaLT
non-ferrous ~ - BeTHOMN MeTaL
14. mold=mould- nureiinas popma
15. property - cBOWCTBO
16. quantity - konmgyecTBO
17. resistance — conmpoTHBIEHHE, CTOMKOCTD
18. solid - TBepbIit
19. strength - npounocTts

Yup. 2. [IpouuTaiite cjeayonue HHTEPHANMOHAJIBHBIE CJIOBA U Me-
peBeauTe UX 0e3 ca0Baps.

Phosphorous, element, form, carbon, plasticity, structure, physical, me-
thod, nickel, molybdenum, chromium, process, ton, temperature, engi-
neering, gram.

Yup. 3. [lepeBeanTe ciieayomue BbIpaKeHUsI HA PYCCKHUH A3BIK.

to cast into molds, intricate shapes, alloying elements, to improve hard-
ness, wear resistance, malleable cast iron, to remove castings, resistance
to deformation, white metallic appearance, commercial use, a wide range
of applications, quantity of carbon.

Yup. 4. Haiigute B nmpaBoil KOJOHKe pycCKHe IKBHMBAJEHTHI CJie-
AYIOUIUX CJI0BOCOYETAHUIA.

1. to derive from a. Xopolas TeKy4ecTb

2. desired shapes b. ynmyumare npoyHOCTH W
TBEPAOCTh

3. solid state C. JKenaTebHbIe (POPMBI

4. pig iron and scrap d. camasi nemieBasi TEXHOJIOTHS
TUIABKH

5. process of annealing €. IpoLecc OTKUTa

6. addition of some alloying ele- f. momywars, n3BIeKaTh

ments

7. relatively low melting point 0. no0aBneHHE HEKOTOPBIX Jie-

THUPYIOIIKX 3JIEMEHTOB
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8. good fluidity h. 4gymkoBbIii YyryH W cKkpar

(;tom)
9. the cheapest of melting processes i. TBEpIOE COCTOSIHUE
10. to improve the strength and j. OTHOCHTENBHO HH3Kas TEM-
hardness neparypa IIaBJICHUS

Yup. 5. CooTHecuTe c10Ba ¢ UX ONpeaeTeHUIMH.

plasticity, to improve, cast iron, to cast, blast-furnace, to melt,
strength, steel.

1. a smelting furnace in the form of a tower which is used chiefly to
make iron from a mixture of iron ore, coke, and limestone;

2. the capacity of an object or substance to withstand great force or pressure;
3. the quality of being easily shaped or molded:;

4. to shape (metal or other material) by pouring it into a mold while molten;
5. a hard, strong, gray or bluish-gray alloy of iron with carbon and usually
other elements, used extensively as a structural and fabricating material

6. to change (something) to a liquid condition by heating it;

7. a hard, relatively brittle alloy of iron and carbon that can be readily
cast in a mold and contains a higher proportion of carbon than steel;

8. to make or become better.

Yup. 6. IlepeBenure cjioBa B CKOOKaX Ha AHIVIMHACKMIA S3BIK, MC-
NMOJIb3ysl AKTHBHBIN €J10Bapb YpoKa.

1. It is known that metals and alloys are divided into (vepuwie) and
(ysemmuute).

2. The (npumenenue) of metals has to be based on their (csoticmeax).

3. It is to be noted that (vucmoe arceneso) is soft, (kosxoe) and relatively
weak.

4. (Cepvuii uyeyn) is soft, easily machined and only moderately
(xpynru).

5. (Cnnasuwt) are used to (yayuwums) the (npounocms) and (meepoocmo)
of the castings.

6. Almost the only commercial use for (6enwiii uyeyn) is making (kosxuii
yyeyH).

7. Some metals have to be (nrasumscs) at very high temperatures.

8. Production of castings requires different types of melting (neueti).
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Yup. 7. Haiigute B 1-M u 3-M ad3anax TekcTa MpeNioKeHUs ¢ KOH-
crpykuueii "There + be" n nepeBenuTe HX Ha PYCCKU SI3BIK.

Yup. 8. IlepeBeaure ciaenywouue npeaioKeHus1 ¢ KOHCTPyKUMeil
«There + be».

1. There are also occasional references to iron in earlier periods, but this
material was of meteoric origin.

2. There are always admixtures of valueless minerals, collectively called
gangue.

3. There is evidence that meteorites were used as a source of iron before
3000 BC.

4. There are a number of alkaline, acid, and thermal methods of refining
bauxite, clay, or others ores to obtain aluminia.

5. There are many useful alloys of copper and nickel.

6. There are several casting technigues at the disposal of foundry men.
7. There are different metals in nature.

Yup. 9. Haiinute B4-M u 6-M ad3anax nHPUHUTHBBI B QYHKIUH 00-
CTOATEJLCTBA M TNepeBeUTe MX BMeCTe € OTHOCHIIMMHCH K HHMM
CJI0BaMHU.

Yup. 10. Haiigute Bo 2-M M 5-M ad3anax npemJioKeHMsi ¢ MHOIO-
(YHKIIMOHAIBLHBIM CJI0BOM «it», ompenesnTe ero QyHKIMIO U Tepe-
BeJUTe NMPeNI0KEeHUs HA PYCCKUI SI3BIK.

Yup. 11. [lepeBeaure ciaeaymouiye npeaio:keHUusi HA PyCCKHIi sI3bIK.

1. The first metal to be used by man was copper. It made the lives of
people much easier.

2. Mineral deposits may occur in the mantle, but with present technology
it is not possible to discover them.

3. It is important to know how the atoms are arranged in grain of metal.
4. It was possible to produce steel which is a superior material.

5. As the hot carbon dioxide rises in the furnace, it meets more hot coke
and is reduced to carbon monoxide (CO).

6. It is half aluminium and half oxygen by weight, bonded so firmly that
neither chemicals nor heat alone can separate them.
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7. 1t was from this ores, studied by Axel Fredrik Cronstedt, that nickel
was isolated and recognized as a new element in 1751.

Yup. 12. Bo 2-m u 4-M a63anax HaiiauTe NpeII0:KeHHs] ¢ MHOIO-
(GyHKIMOHAIBHBIM C10BOM «ONE». Kakyo (pyHKUIHMIO OHO BBINOJIHS-
eT? IlepeBenuTe NMpeNIOKeHNS HA PYCCKUH SI3BIK.

Yup. 13. Bo 2-m a03ane Tekcra A HalauTe NMPeNIOKEeHHs ¢ MHOTO-
(yHKIMOHANIBLHBIM cjIoBOM «t0 do». IlepeBenuTe ero Ha PyCCKHii
SI3BIK.

Yuop. 14. TlepeBenute mnpemioKeHHuss ¢ MHOroQYHKIOHAIbHBIM
rJ1aroJioM «to do» Ha pycckmii siI3bIK M onpe/iesiuTe ero GyHKIuHU.

1. Nonmetals show greater variety of chemical properties than common
metals do.

2. Refining is done to remove deleterious gases and elements from the
molten metal to avoid casting defects.

3. What do ferrous metals consist of?

4. We can and do increase the productivity of labour by introducing new
machines and methods of work.

5. What properties of copper do you know?

Yup. 15. [lepeBeaure TeKCT A HA PYCCKHUI SI3BIK.
Text A. Ferrous Metals. Cast Iron

1. There are two groups of metals: ferrous metals and non-ferrous
metals. Ferrous metals consist of iron combined with carbon, silicon,
phosphorous and other elements. Carbon is the most important of all
elements present in ferrous alloys. Ferrous metals are now being used in
industry in two general forms: steel and cast iron, which differ in the
guantity of carbon. These two ferrous alloys are derived from pig iron
which is produced in a blast-furnace in the form of pigs.

2. Cast iron is one of the oldest ferrous alloys known to man. It is the
cheapest of the ferrous metals and must be cast into shape as it does not
possess the necessary plasticity to form it into desired shapes by plastic
methods when in the solid state.
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3. There are many variations in the structure and physical properties
available in so-called “cast iron”. However, we may classify all cast irons
into three groups: grey cast iron, white cast iron and malleable cast iron.

4. Grey cast iron constitutes one of the most valued cast metals. It
may be made by melting pig iron and scrap in the cheapest of melting
processes, the cupola, and then cast into molds forming intricate shapes
that may vary from a few grams to many tons on weight. Many grey cast
irons are now cast with the addition of some alloying elements, such as
nickel, copper, molybdenum, chromium. The alloys are used to improve
the strength and hardness of the castings.

5. When all the carbon in cast iron is in the combined form, the metal
has a white metallic appearance. It is therefore called white iron. It is
difficult to machine it because most of the carbon present is in the chem-
ical combination with the iron. Almost the only commercial use for
white iron is making malleable iron.

6. Malleable cast iron is made by a process of annealing a hard, brittle
white cast iron. A white iron casting is placed in a furnace and slowly

heated to 1550-16000 F, which usually requires two days. Then the cast

metal is cooled slowly until the heat reaches 12000F. At this temperature
the door of the furnace may be opened and castings removed to cool in
air. This treatment changes the hard brittle white cast iron into soft, duc-
tile product called malleable cast iron. This form of cast iron finds many
applications.

7. Cast iron tends to be brittle, except for malleable cast irons. With
its relatively low melting point, good fluidity, castability, excellent ma-
chinability, resistance to deformation and wear resistance, cast irons
have become an engineering material with a wide range of applications
and are widely used in all fields of engineering.

Yup. 16. CooTHecHTe 4YacTH NPEATOKEHUS.

1. Carbon is the most important a. except for malleable cast
irons.

2. These two ferrous alloys are b. ferrous alloys known to man.

derived from pig iron

3. Cast iron is one of the oldest . such as nickel, copper, mo-
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4. We may classify all cast irons
into following groups:

5. Many grey cast irons are now
cast with the addition of some al-
loying elements,

6. The alloys are used to improve

7. Almost the only commercial use
for white iron

8. Malleable cast iron is made by a
process of

9. Cast iron tends to be brittle,

10. Cast irons have become an en-
gineering material

lybdenum, chromium.

d. the strength and hardness of
the castings.

e. with a wide range of applica-
tions.

f. of all elements present in
ferrous alloys.

g. which is produced in a blast-
furnace.

h. annealing a hard, brittle
white cast iron.

i. grey cast iron, white cast iron
and malleable cast iron.

J. is making malleable iron.

Yup. 17. PacnoJiokuTe npeaio:KeHUs] B TOMH 1M0OC/1e10BATeIbHOCTH, B

KOTOpOﬁ OHHM HAXOAATCHA B TEKCTE.

1. Cast iron is one of the oldest ferrous alloys known to man.
2. There are two groups of metals: ferrous metals and non-ferrous met-

als.

3. When all the carbon in cast iron is in the combined form, the metal has

a white metallic appearance.

4. We may classify all cast irons into three groups: grey cast iron, white cast

iron and malleable cast iron.

5. Grey cast iron constitutes one of the most valued cast metals.
6. Cast iron tends to be brittle, except for malleable cast irons.
7. Malleable cast iron is made by a process of annealing a hard, brittle

white cast iron.

Yup. 18. OTBeTbTE Ha CJIEAYIOIHE BOMPOCHI.

1. What do ferrous metals consist of?

2. What are the two most important forms of ferrous metals?

3. What are they derived from?

4. What are the three groups of cast irons?
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5. What is important to know about grey cast iron?

6. What is the only commercial use for white iron? Why?
7. What process is malleable cast iron made by?

8. What are the main properties of cast irons?

Yup. 19. Haiinute B Ka:ka0M ad3aue TeKcTa A npenioxKeHne, BbIpa-
JKalollee ero OCHOBHYIO MbIC/Ib.

Yup. 20. Ilepenaiite conep:kanue Tekcra A B 8-10 npeayiokeHusx.

I'pammamuueckuii npaKkmuxkym

Yup. 1. IlepeBeaure cieaywouue napbl NpeaoKeHuil, odpamas
BHMMaHUe HA pa3Hble GyHKIMN HHPUHAUTHBA.

1. a) To save time is a necessity.
b) To save time we use calculators.
2. a) The task is to obtain an absolutely new structure.
b) They are to obtain an absolutely new structure.
3. a) To follow these instructions is really difficult.
b) To follow these instructions you should read them attentively first.
4. a) To improve the quality of work we use automated devices.
b) To improve the quality of work is extremely important.
5. a) Our aim is to produce metals of new generation.
b) This scientist wants to create a metal with the strength of titanium
and the beauty of gold.

Yup. 2. BeiOepute npaBuibHy0 (popMy HHPHHUTHBA U NIepeBeAUTE
NpeAI0KeHUsI HA PYCCKHIi A3BIK.

1. We study English ... the books on speciality.
a) to be read
b) to have read
c) in order to read

2. The test is ... the properties of the new alloy.
a) to determine
b) to have been determined
c) to be determining
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3. ... this alloy in the new construction the engineers should find out its
properties first.
a) to be used
b) to be using
c) to use
4. The laboratory assistant changed the temperature ... a crystal structure
of this metal.
a) to have transformed
b) to be transforming
c) to transform
5. We were the first ... about the results obtained.
a) to be known
b) in order to know
c) to know
6. Here is the data ...
a) to check
b) to be checked
c) to have been checked
7. The new alloy ... in this structure is very hard.
a) to use
b) to be using
c) to be used
8. The ability ... chemical reactions is a special property of metal surfaces.
a) to be catalyzed
b) to catalyze
c) to be catalyzing

Ynp. 3. BeiOepuTe NpaBMIIBHBIA BAPHAHT NepeBoJa MHPUHUTHBA B
CTpasaTeJJbHOM 3aJiore B (yHKIIMM OnpeeIeHHs.

1. The magnetic field to be developed around the coil is rather weak.
a) Co3/IaHHOE
b) xoTopoe Oyzner co3nano
2. This is the substance to be examined.
@) KOTOPO€E HY)KHO HCCIIEN0BATh
b) nccnenyemoe
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3. The report to be presented by student Maximov deals with an abso-
lutely new alloy.

a) IpeICTaBIeHbIiH

b)xoTopsrii Oyaer mpeacrasieH
4. The first ores of iron to be mined were deposits of magnetite.

a) KOTOPBIE MOXKHO OBIIO TOOBITH

b) no6riBaemEBIe
5. Cast iron is a general term to be applied to iron-carbon containing
more than 2.14% of carbon.

) KOTOPBI MOKHO ITPUMEHUTH

b) mpumensemprit

Yup. 4. Halinnte B TekcTe A MHQUHUTUBBI M onpeeJnTe UX PyHK-
MH.

Yup. 5. IlepeBenure ciaeayromme NpeaaoKeHUs HA PYCCKUIM SI3bIK U
onpeaeanrTe GyHKIUM HHPUHUTUBOB.

1. The alchemists were the first to take up the study of metals in the me-
diaeval times.
2. They wanted to change base metal into gold and to find an elixir of
life.
3. Perhaps, the use of zinc to protect steel and iron is more important
nowadays.
4. Non-ferrous alloys are nearly all alloys which have been developed to
meet the specialized needs of industry.
5. Brasses are very ductile and may be treated without heating them.
6. About 3% lead may be added to make brass more machinable.
7. The above-mentioned non-ferrous metals may be mixed in various
proportions to form many alloys.
8. These allow to choose casting as a process to be preferred over shap-
ing process in a particular case.
9. To achieve the desired result various kinds of machine-tools are em-
ployed.
10. Engineering materials have large industrial applications and their
mechanical properties to be studied require much attention.
11. His task was to investigate the effects of various alloying elements
on the properties of steel.
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12. P. P. Anosov was the first to use microscope for examining the struc-
ture of metals and alloys.

13. Many devices to measure different properties of substances are used
in our laboratories.

14. To measure pressure is often very important.

15. Pig iron to be used in the production of steel contains impurities.

Yup. 6. BocctaHoBUTEe CTPYKTYpPY NpeAoKeHuil ¢ ”HGUHUTUBOM H
nepeBeANTE UX HA PYCCKHUH S3BIK.

1. With, to obtain, our task, is, new properties, mixture.

2. Greatly, engineers, the properties of, to improve, modern metals, hope.
3. The life of a man, is, more comfortable, modern industry, to make.

4. To a substance, its temperature, to raise, means, heat, to supply.

5. Are used, special machines, to test metals, for strength.

6. To be discussed, wide industrial applications, have, engineering metals.

Text B. Non-Ferrous Metals
Yup. 1. [lepeBeauTe TeKCT HA PyCCKHUI A3bIK B MUCLMEHHOI (hopme.

1. Some non-ferrous metals do not contain iron, such as copper, nick-
el and tin. Other metals and alloys in which iron may be present but not
in the principal proportion are also classed as non-ferrous.

2. Non-ferrous metals are more expensive than ferrous ones. They are
used, therefore, only where special properties are required. Most non-
ferrous metals have better resistance to corrosion than steel; they are
usually more easy to cast and to work, some of them have especially
high thermal and electrical conductivity or light weight, etc. The metals
most frequently used to make non-ferrous metal casting are copper, tin,
zinc, lead, nickel, gold and aluminium.

3. Copper is a reddish-brown metal. It has very high electrical con-
ductivity and high corrosion-resistant qualities. Its electrical conductivity
is higher than that of any other metal except the much more expensive
silver. The alloying of copper with other elements increases the strength
of the metal in some cases and improves the anticorrosive and antifric-
tion properties in others. Copper alloys comprise two main groups -
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brasses and bronzes. Copper is used for making electrical contacts and
wires, pipes, telephone cables, etc.

4. Zinc, a hard, brittle, bluish-white metal, which we use today in a
hundred ways was not known in the ancient world. It was almost in
modern times that pure zinc was first made in Germany. We use zinc for
making brass today. But, perhaps, the use of zinc to protect steel and iron
is more important nowadays.

5. Lead is a very heavy bluish-grey metal which is very soft. This
metal is highly resistant to corrosion, but its strength is so low that it
must be supported by a core of some other metal. Lead is used for lining
pipes, acid tanks, etc.

6. Aluminium is a soft silvery white metal. It is ductile, malleable,
and can be rolled. Itis light in weight, has high corrosion-resistant quali-
ties and is used for automobile and airplane parts as well as for making
different light-weight objects-frames, chairs, etc.

7. Tin is a silvery, corrosion-resistant metal. It is hardly used in pure
form, but is employed as an alloying element.

9. Nickel is a hard silvery metal. It has high corrosion-resistant quali-
ties and is used for plating iron, steel, brass, and other base metals. The
thickness of nickel is often 0.0003 in. for plating on brass and 0.001 in
for plating on steel. It really did not come into general use until the 16th
century in Germany where it got its name of nickel which means “old
Nick” or “demon”. It was so called because it was difficult to work.

9. The above-mentioned non-ferrous metals may be mixed in various
proportions to form many alloys.

lep. 2. HphonTe TekceT B u BblﬁepI/ITe OAHMH M3 OTBETOB HA MOCTaB-
JICHHbIC BOIIPOCHI.

1. What metals are more expensive?
a) non-ferrous metals;
b) ferrous metals.
2. What do you know about copper?
a) it is a reddish-brown metal;
b) it has low electrical conductivity;
c) it has not very high corrosion-resistant qualities;
d) it is used for making electrical contacts and wires.
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3. What properties does aluminium possess?
a) it is a hard metal,
b) it is light in weight;
c) it is used for automobile and airplane parts;
d) it has low corrosion-resistant qualities.
4. What do you know about nickel?
a) it is a soft metal;
b) it has high corrosion-resistant qualities;
c) itis a silvery metal.

Yup.3. BMmecTo NponyckoB B Mpe1i0:KeHUsIX BCTABbTE HY:KHOE CJI0-
BO B COOTBETCTBUH C TEKCTOM.

ductile, thickness, malleable, strength, rolled, brasses, bronzes,
expensive, electrical conductivity, brittle, an alloying element,
corrosion-resistant

1. Non-ferrous metals are more ... than ferrous ones.
2. Copper has very high ... and high ... qualities.

3. Copper alloys comprise two main groups - ... and ..
4. Zinc is a hard, ... , bluish-white metal which we use today in a hun-
dred ways.

5. Lead is highly resistant to corrosion, but its ... is so low that it must be
supported by a core of some other metal.

6. Aluminiumis ..., ..., and can be ....

7. Tin is employed as ... .

8. The ... of nickel is often 0.0003 in. for plating on brass and 0.001 in
for plating on steel.

VYup. 4. OTBeThTE Ha CJIeAYIOLINE BOMPOCHI.

1. Do non-ferrous metals contain iron?

2. Are non-ferrous metals more expensive than ferrous ones?

3. What metals are most frequently used to make non-ferrous metal castings?
4. What properties does copper possess?

5. What is zinc used for?

6. What is lead used for?

7. What is aluminium used for?
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8. Is tin used in pure form?
9. What is nickel used for? What is the origin of its name?

Yup. 5. Haiinute B ka:xxnom ad3ane tekcra B mpensioxkenusi, Bbipa-
JKaIoIIie ero OCHOBHYIO MBICJIb.

Yup. 6. KpaTtko nepenaiite cogep:kanue Tekcra B Ha pycckom m
AHTJINHCKOM SI3BbIKAX.

UNIT THREE

I'pammaruka:

CnoxxHble 000pOTHI ¢ ”THOUHUTHBOM.

CrnoxxHOe TIoIeKalIee.

CnoxHO€ TOTIOJTHEHUE.

Texct A. Basic Engineering Processes

Texct B. Metal Casting - A Basic Manufacturing Process

Yup. 1. llpounTaiiTe U 3aNIOMHHUTE cJIeIYIOIIMe CJIOBA H CJIOBOCOYe-
TAHUSA:

. bar — 3aroroBka, GonBaHka, dymika
. billet — 3arotoBka
. brazing — maiika, maiika TBEpPABIM MPUTIOEM
. to cast — ornuBarb
. casting — oTiMBKa
investment ~ - TOYHOE JTUTHE 110 BBIILIABISIEMBIM MOJEIISIM
mould ~ - popmoBouHOE THTHE
precision ~ - TO4HOE JTUTHE
sand ~ - TUTHE B 3eMITIO
centrifugal ~ - meaTpoGex)HOE TUTHE

GO~ WNE

6. cross-section — monepeyHoe ceueHue
7. forging — xoBka
8. forming — popmorka
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9. joining — nmpucoeIMHEHNE, COCTMHCHUE
10.to impart — mpunaBath
11. ingot — caurok
12. to melt — maBuThH
13. machine — cranok

boring ~ - cranok s pacTouku

forging ~ - cranok myIst KOBKH

milling ~ — ¢pe3epHblil cTaHOK

pressing ~ - 00UMHO TIpecc

stamping ~ - CTaHOK JAJIs IITaMITOBKH
14. machining - o6paboTka
15. mill — cran

rolling ~ - mpokatHsbIii cTaH

cold rolling ~ - ctan X0JI0IHO¥ TPOKATKH

hot trolling ~ - ctan ropsiueii mpokaTku
16. object — mpeamer

wrought ~ - KoBaHbI# IpeIMET
17. plate — mnacrtuHa, TMCTOBAs CTANlb
18. to pour — HaJIMBaTh
19. pressing — mramroBka, MpeccoBaHue
20. pressure — naBireHHe

static ~ - moCTOsIHHOE JIaBJICHUE
21. process — poriecc

manufacturing ~ - mpoOM3BOICTBEHHBIHN MPOLIECC

shaping ~ - ctporanue
22. processing — oopaboTka

metal~ - oOpaboTka Metaia
23. to remove - ynanstb
24. riveting — ckiénbIBaHUE, 3aKIEMOYHBIN [IOB
25. rod — crepxeHb
26. rolling — npokaTtka
27. sheet — TOHKOIMCTOBOE JKEJIE30, JINCT
28. solidify — TBepaers, 3aTBepaeBaTh
29. soldering — maiika
30. squeezing - cxkaTHe, BEDKHUMaHHE
31. stamping — mrramMoBka
32. strip — mosnocka, ImIaHKa
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33. treatment — oOpaboTtka

heat ~ - Tepmuueckas 06paboTka
34. tube — TpyOka
35. welding — cBapka

Yup. 2. BelnummnTe W3 TeKCTAa CyIIECTBHTENbHBbIE ¢ cypdukcom —
ing, mepeBeaUTe UX ¢ MOMOIIBI0 TEPMHUHOJIOTHYECKOTO caoBapsi. OT
KAKHUX IJ1aroJioB 3TH CylIeCTBUTEJIbLHbIE 00Pa30BaHbI?

Ynp. 3. C nomMoump0 TEPMHHOJOTHYECKOTO0 CJIOBAps MepeBeauTe
HMEHHBbIE TPYNIbI, B KOTOPBIX

a) CJI0BO «Process» sIBJISIETCS OMPe/eIsIOIIIM.

manufacturing process, metal-casting process, shaping process, sand -
casting process, mould casting process, investment process, precision-
casting process, centrifugal casting process.

b) ciioBo «machine » saBasieTcs onpeaeSIIOLINM.

forging machine, stamping machine, pressing machine, milling machine,
boring machine, turning machine,grindingmachine.

Yup. 4. Onpeneanrte cnocod CJI0BOOOPa3OBaAHUS CJAEAYIOIIMX CJOB.
Kaxkoii yactpio peun onu siBiasiroresi? IlepeBeaure 3TH €J10Ba Ha pyc-
CKHUH A3BIK.

treatment, principally, adaptable, requirement, production, commonly,
investment, disadvantage, generally, deformation, cross-section, prehis-
toric, thickness, machine-tool, reproduce, represent.

Yup. 5.00pa3yiiTe 0T JaHHBIX CYyLIECTBUTEJbLHBIX IJIarojbl, nepese-
AUTE UX HA PYCCKMIl A3BIK.

work — ... process — ...
use—... machine —...
cast—... fracture —...
alloy —... shape — ...
mould —... heat —...
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Yuop. 6. Haiinute B TekcTe HHTEPHALMOHAJILHbIE CJI0BA, MPOBEpPbTe
HX NepeBo/l U NMPON3HOLIEeHNe 110 CJI0BaPIO.

Yup. 7. CooTHecHTe €JI0Ba ¢ UX ONpeeJeHusIMHU.

casting, rolling, forging, grinding, machining, joining,
heat treatment

1. producing wrought iron from cast iron by heating and hammering it.

2. forming molten metal into a particular shape by pouring or pressing
into a mould.

3. crushing into bits or fine particles between two hard surfaces.

4. a hot or cold metalworking process to form the metal from an ingot to a
sheet or bar.

5. producing an object by cutting metal with a suitable tool.

6. is the process used to cause the desired property by means of tempera-
ture changes.

7. comprises a variety of methods which are used for attaching one sur-
face to another.

Yup.8. IlepeBenuTte cjioBa B CKOOKAX HA PYCCKHI SI3BIK, HCIOJIb3Ys
AKTHBHBIN CJIOBAPh YPOKA.

1. The (o6pabomka) of metals is most indispensable part of fabricating a
wide range of products.

2. (Omausxa) is the process of forming metal objects by melting metal
and pouring it into(gopmet).

3. (DPopmoska) applies to shaping the metal in the solid state.

4. (Ilpoxamxa) is considered to be the most economical process for pro-
ducing a large quantity of simple shapes.

5. (Obpabomka) is the term applied to a group of processes consisting in
removing excess metal from cast.

6. (Tepmuueckan obpabomra) is used to cause the desired property by
means of temperature changes.

7. The most commonly used casting processes are (mumvé 6 zemnio),
(¢popmosounoe rumwé), (wenmpobescroe rumoe) and others.

8. Joining comprises a variety of methods such as:(ceapka), (naiixa),
(natixa meépowvim npunoem) and others.
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Yup. 9. Haiinute B 7-M n 8-M ad3anax Tekcra npeasioykeHust ¢ MHO-
ro)yHKIMOHATBHBIM CJOBOM «ONE», KaKyl (P)YHKIHMIO OHO BBINOJI-
HsieT. [lepeBeauTe 3TH NpPeAI0KEHUS HA PYCCKHUIl A3BIK.

Yup. 10. B 5-M a03ame Tekcra HaiiiuTe NpeNIo;KeHHE C NMAPHBIM
coro3oMm «both...and» u mepeBeanTe €ro Ha pyccKuii si3bIK.

Yup. 11. [lepeBenure ciaenyroume npeaioKeHUsi HA PYCCKHIl SI3BIK.
OOpaTHTe BHHMAHHE HA MepeBoa mapHoro coro3a -both...and(u...u,
Kak...max u ) u Mmecroumenns both( o6a ).

1. Both pure metals and their alloys are produced from ores at metallur-
gical plants.

2. Low alloy cast irons usually contain both chromium and nickel.

3. Both dolomite and magnesite are mined and concentrated by conven-
tional methods.

4. Both methods of casting are in use.

5. Both subjects are of great importance for the future engineer.

6. Both fractions would be put back into solution and the process re-
peated on each of them.

7. Both these processes are used on a commercial scale for separating
silver and gold.

Yup. 12. Bo 2-M u 4-M af3a1e TekcTa HAUTE MPEIJIOKEHUST C MHO-
ropyHKIMOHAILHBIM CJI0OBOM «it», ompeaennTe ero (pyHKIHMIO U Te-
peBennTe MPeNIOKEeHUsI HA PYCCKUM A3BIK.

Yup. 13. B 6-M ad3aue TexkcTa HaiiguTe NpeIoKeHHe ¢ KOHCTPYKLH-
eii «there are», mepeBeuTe NMpeAIOKEeHHE HA PYCCKUTI SI3BIK.

Ynp.14. B 1-M, 4-m, 5-M a03anax TekcTa HAWIUTe MPeIJIOKEeHHUS C
UH(UHUTHBHBIM 000POTOM «C0XHCHOE nOONeHcauiee» U NepeBeauTe
HX HA PyCCKHil S3BIK.

Yup.15. B 3-m ad3ane TekcTa HaliinTe MpeaJioKeHUs] ¢ MHPUHUTHB-
HBIM 000POTOM «C10JCHOE OOnoJIHeHue» W NepeBelMTe MX Ha pyc-
CKHIi A3BIK.
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Yup. 16. [lepeBenurte TeKCT HA PyCCKUH A3BIK.
Text A. Basic Engineering Processes

1. The processing of metals is considered to be the most indispensable
part of fabricating a wide range of products. Metal processing is known to
involve the following major techniques: casting, forming, machining, join-
ing, and heat treatment. Each of these manufacturing processes are consi-
dered to represent a particular branch of the metal-processing industry.

2. Casting is the process of forming metal objects by melting metal
and pouring it in to moulds. Castings obtain their shape principally when
molten metal solidifies in the desired form. Wrought objects, however,
are casting to sand then plastically worked to the desired shape.

3. Specialists know metal-casting processes to have certain advan-
tages in comparison with some other shaping processes. Engineers con-
sider metal casting to be highly adaptable to the requirements of mass
production. The most commonly used casting processes are: sand casting,
mould casting, investment and precision casting, centrifugal casting, and
others, each of them possessing its own peculiarities, advantages and dis-
advantages.

4. Forming applies to shaping the metal in the solid state. It is gener-
ally assumed to include: rolling, forging, stamping and pressing, that is,
the process involving plastic deformation of the metal being shaped.

5. Rolling is considered to be the most economical process for produc-
ing a large quantity of simple shapes, such as: billet, plate, sheet, strip,
bar, rod, wire, tube, etc., on corresponding rolling mills and may be both
hot and cold. Rolling operations are aimed at reducing the initial cross-
section of the material in such a way that the final predetermined thick-
ness may be either uniform throughout the whole length of the piece, or
varying, as desired.

6. Forging, stamping, and pressing may be briefly defined as the art
of plastically deforming a piece of metal by means of hammering,
squeezing, or bending, that is, by applying either impact or static pres-
sure. Forging is used to produce a desired shape with good mechanical
properties by means of dies. There are various types of forging, stamping
and pressing machines, each type designed for specific purposes.
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7. Machining is the term applied to a group of processes consisting in
removing excess metal from cast, rolled or forged parts in order to obtain
a desired shape. To achieve the desired result various kinds of machine-
tools are employed, the most important ones are: milling, boring, turning
and grinding machines and the lathe.

8. Joining comprises a variety of methods such as: welding, soldering,
brazing, and riveting, which are used for attaching one surface to another.

9. Heat treatment is used to cause the desired property by means of
temperature changes. Only by heat treatment it is possible to impart metal
the high mechanical properties required for the operation of modern ma-
chinery and tools.

Yop. 17. Ykaxkure, Kakue Npeio:KeHUsI COOTBETCTBYIOT COJep:Ka-
HHUIO TEKCTA.

1. The processing of metals is the most indispensable part of fabricating a
wide range of products.

2. Casting is the process of forming metal objects by melting metal and
pouring it into cans.

3. Wrought objects are casting to sand then plastically worked to the de-
sired shape.

4. Metal-casting processes have certain disadvantages in comparison with
some other shaping processes.

5. Forging is used to produce a desired shape with good mechanical
properties by means of dies.

6. Machining is the term applied to a group of processes consisting in
removing excess metal from cast, rolled or forged parts in order to obtain
a desired shape.

7. Forging, stamping, and pressing are used for attaching one surface to
another.

Yup. 18. CooTHecuTe 4YacTH NPEAJIOKEHHUS .

1. Castings obtain their shape prin- a. to the requirements of mass
cipally production.
2. Engineers consider metal casting  b. for producing a large quantity of
to be highly adaptable simple shapes.
3. Forming applies to shaping the c. each type designed for specific
metal purposes.
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4. Rolling is the most economical d. welding, soldering and brazing

process which are used for attaching one
surface to another.

5. There are various types of forging, e. when molten metal solidifies in

stamping and pressing machines, the desired form.

6. Joining comprises a variety of f. in the solid state.

methods such as:

Yup. 19. OTBeThTe Ha CJIeAYIOIHE BONPOCHI:

1. What techniques does metal processing involve?

2. Casting is the process of forming metal objects by melting metal and
pouring it into moulds, isn’t it?

3. What are the most commonly used casting processes?

4. What is forming?

5. Is rolling considered to be the most economical process for producing a
large quantity of simple shapes?

6 There are various types of forging, stamping and pressing machines,
aren’t there?

7. What kinds of machine-tools are employed in order to obtain a desired
shape?

8. What methods does joining comprise?

9. Is heat treatment used to cause the desired property by means of tem-
perature changes?

Yup.20. [lepeckakute TeKCT A.

TI'pammamuueckuit npakmuxkym

Yup. 1. llepeBeaute ciaenyiomme npeaioKeHUs: HA PYCCKUMH f3BIK,
o0pamnjasi BHUMaHHe HA nepeBo] MHGHMHUTHBHOTO 000POTA «C0MHC-
Hoe noonexcauee»:

1. High-grade steel is known to have been frequently used in the con-
structions of high buildings.

2. A material which breaks with little permanent deformation is said to
be brittle.
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3. Metals are believed to be the most abundant of materials to supply
man’s present needs.

4. Molybdenum appears to be the most potent element that can be added
to grey iron to improve its toughness.

5. They are certain to increase the strength of steel and alloys by 2 times.
6. Aluminium is said to be a white silver metal that does not rust in the air.

7. All chemical elements, including the metals, are known to be com-
posed of atoms.

Yup. 2. BocctaHoBUTe TNpeAIoKeHHs ¢ MHPUHUTUBHBIM 000pPOTOM
«COAHCHOE noonexcauwjee» N NepeBeiuTe UX Ha PYCCKMIA sI3bIK:

1. is known, aluminium, light metal, to be.

2. is expected, to improve, tin, to the same extent, as chromium, tough-
ness.

3. machine parts, the new alloy, to be used, is reported, for producing.

4. for tensile strength, this metal, to have been tested, was thought.

5. their application, to affect, physical and chemical properties of metal,
are known.

6. in some cases, cast steel, to be used, to replace, is known, cast iron.

7. metal, lead, to be ,very, is known, malleable.

Yup. 3. IlepeBenute cieayiomme NpeaaoKeHuss HA PYCCKUM SI3bIK,
o0pamasi BHUMaHMe HA NepeBo] UH(PUHUTHBHOIO 000pOTA «CA0MHC-
Hoe 0ononnenue»:

1. We know copper to have been used in prehistoric times for making
tools.

2. Vanadium makes steel become vibration resistant.

3. We consider non-ferrous metals to play an important role in our economy.
4. They report the new alloy to be used for manufacturing machine parts.
5. This information allows us to predict the properties of the substance.
6. | heard them create an absolutely new alloy with outstanding properties.
7. Every technical student knows this alloy to be used in industry.
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Yup. 4. Boi0epure npeasioxenus, B KOTOPbIX ecTh UH(PUHUTHBHBII
000pOT «CI0JHCHOE OONnOoHeHUe» U TlepeBeAnTe X HA PYCCKHIl SI3BIK:

1. We know alloys to be mixed from commercially pure elements.

2. Alloys are known to be mixed from commercially pure elements.

3. The chief engineer wants a new method to be used immediately.

4. The chief engineer wants to use a new method.

5. Everybody knows the advantages of this alloy.

6. We believe ferrous metals to be cheaper than non-ferrous ones.

7. In most cases the metal to be forged is heated to its correct forging
temperature but sometimes cold forging is done.

Yup. 5. BoccranoBuTe mnpenioxeHusi ¢ MHGUHUTUBHBIM 000pPOTOM
«CnoJicHOe dononnenue» N MiepeBeiuTe HX HA PYCCKUI S3bIK:

1. One, to be, alloys, important, assume, extremely, can.

2. We, to be, know, aluminum, metal, the oldest.

3. Alloying of copper, to be increased, the metal, with other metals,
enables, the strength, of.

4. Heat, by a liquid, absorbed, to evaporate, causes, the liquid.

5. Suppose, in hardness, they, to vary, metals, and electric conductivity.
6. Some, to resist, make steel, alloying elements, corrosion.

Text B. Metal Casting - A Basic Manufacturing Process
Yup. 1. 3anoMHuTe cieayoume cJ0Ba U CJIOBOCOYETAHUS

1. foundry -nuteiiHoe PONU3BOACTBO
. furnace mold /mould/ - meun, mureiinas Gopma, H3TOKHAIA
sand mold /mould/ - necounas popma
. refractory - oraeymnopHsliii Matepuain
. heat-resisting material - TerutoycroiiunBsiii MaTepua
. surface finish - ornenka, okoHuyarenbHas 00pabOTKA TOBEPXHOCTH
. Smooth - rimaaxuit, poBHbIH
. rough - HepOBHBIIA, IIEPOXOBATHIN
. to pour - paznuBarts
. die casting - nmuThe MO/ AaBICHHEM

N
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Yup. 2. [lepeBeguTte TeKCT HA PyCCKHI A3BIK B MACBMEHHOI (hopme.

1. Numerous methods have been developed through the ages for pro-
ducing metal castings, but the oldest method is that of making sand cast-
ings in the foundry. Primarily, work is known to consist of melting metal
in a furnace and pouring it into suitable sand molds, where it solidifies
and assumes the shape of the mold.

2. There are few metal-working industries that do not use castings of
one or more kinds. Most castings prove to serve merely as details or
component parts of complex machines and products.

3. Metal-casting methods may be classified into three groups, depend-
ing upon the type of mold used and the manner in which the molten met-
al introduced into the mold.

4. The mold may be made from a refractory or heat-resisting material,
such as sand, some suitable ceramic material, or plaster. Specialists
proved such molds to be used only once. The kind of material, chosen to
make the mold, is determined primarily by the melting temperature of
the cast metal. Other factors involved are the porosity of the molding
material, i.e., the ability to transmit air and gases, and the type of surface
finish desired for the product. For example, to obtain a product with
smoother finish a finer molding sand is needed; for rougher finish a
coarser molding sand is needed.

5. Molten metals may be poured into the mold by gravity or by pres-
sure. The latter method is known as die casting. Die-casting may be fur-
nished by air, hydraulic means, mechanical means or centrifugally.

Yup. 3. [Ipogonxute ciaenywoine MpeaioKeHUs] B COOTBETCTBHH C
TEKCTOM.

1. The oldest method of metal casting is that of ... .
2. Work consists of ..... .
3. Most castings serve as .... .
4. Metal-casting methods may be classified into three groups depending
upon ... .
5. The mold may be made from ... .
6. To obtain a product with smoother finish ... .
7. Molten metals may be poured into the mold... .
8. Die-casting may be furnished... .
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Yup. 4. Pacnosoxkure cienyomme MpeIioKeHHs1 B TOH MOCJIeA0Ba-
TeJbHOCTH, B KOTOPOl OHM HAXOJATCH B TEKCTe.

1. Most castings serve merely as details or component parts of complex
machines and products.

2. The mold may be made from a refractory or heat-resisting material,
such as sand, some suitable ceramic material, or plaster.

3. Numerous methods have been developed through the ages for produc-
ing metal castings, but the oldest method is that of making sand castings
in the foundry.

4. Metal-casting methods may be classified into three groups.

5. Molten metals may be poured into the mold by gravity or by pressure.
6. The kind of material, chosen to make the mold, is determined primari-
ly by the melting temperature of the cast metal.

Yup. 5. OTBeTHTE HA CieaYIOINE BOMPOCHI:

1. What is the oldest method of producing metal castings?

2. How can metal casting methods be classified?

3. What material is used for making the mold?

4. To obtain a product with smoother finish a finer molding sand is
needed, isn’t it?

5. How can the molten metals be poured into the mold?

6. What can you say about die casting?

Yup. 6. Haiiqute B kaxaom ad3ane tekcra B npenJioxxkenusi, Boipa-
JKaoLUe ero 0CHOBHYIO MbIC/Ib

Ynp. 7. llepenaiite KpaTkoe coaep:KaHue TEKCTa HA AHTJIMHCKOM
si3bIKe, UCIOJIb3YSl PA3rOBOPHbIE KJIMILE.

It is well-known that ....
It is possible to say ...

In my opinion ....

As far as [ know ....

It is important to say .....




UNIT FOUR

['pammaruka:

[Ipuyactue.

Texcr A. Steel.

Texct B. Methods of steel heat treatment.

lep. 1. HpoanaiflTe U 3alIOMHHUTE CJICAYIOIIUE CJI0OBA U BBIPAKCHHUS.

1. addition - no6aBka

2. to apply - npumMeHSTH

3. brine-solution - KOHIIEHTPUPOBAHHBIN COJISIHOM PacTBOP

4. circulation - UpKyIAIES, KPYTOBOPOT

5.to corrode - pa3zbenarsh

6. cracking - pactpeckuBanue

7. ductile - koBkwmii

8. emulsion - smynbcus

9. to immerse - morpy»xarb

10. inclusion - BxitoueHue

11. material - matepuan
raw ~ - cbIpbE

12. to occur - mpOUCXOAUTH, CIYUYaThCsI

13. pipe - Tpy0a, TpyOomnpoBox

14. plentiful - n300mIBEHLIIM

15. quench ant - 3akanodnas cpena

16. quenching - 3akaska

17. to resist - oka3bpIBaTh CONPOTHBICHHE

18. rusty - p>xaBbIit

19. steel - crans
rust proof ~ - HepxaBeromas cTaiab
stainless ~ - HepxxaBeroIas CTab
medium carbon ~ - cpenHe-yriaepoaucTas craib
low carbon ~ - Hu3KO-yrIIEpOAKCTAS CTAITH
high carbon ~ - BeICOKO-yTrIIepoaKCTast CTaNIb
structural ~ - KOHCTpYKIIMOHHAS CTalTb
tool (silver) ~ - urCTpYMEHTAIBHAS CTAITH
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20. stiff — sxecTkmit

21. to strengthen - ycunuBath, ynpo4HsTh

22. tempering — oTmyck (CTayn); 3aKajKa ¢ MOCIESIYIOIUM OTITYCKOM
23. to toughen - menaTh JKEeCTKIM

24. welding — cBapka

24. wire - IpoOBOJIOKA, TIPOBOJ

Yup. 2. [IpounTaiite ciieayonue HHTEPHANMOHAJILHbIE CJIOBA U Tle-
peBeauTe UX 0e3 CIA0Bapsl.

Steel, metal, machine, transport, article, nature, manufacture, number,
complex, operations, industrial, method, produce, nation, industry, ma-
terial, carbon, corrosion, per cent, structural, affect, electromagnet, resis-
tance.

Yup. 3. Onpegennte, KaKkoii 4aCTbI0 pevH SIBJISIOTCS CJIeAYIOLIHe
cj10Ba U nepepegure ux. O0paTuTe BHUMaHUe Ha CJIy4Yal U3MEHEHMSI
KOPHEBOIl I1aCHOI.

1. strong-strength-strengthen 6. hard —hardness-harden

2. wide-width- widen 7. soft-softness-soften

3. deep-depth-deepen 8. solid-solidification-solidify
4. long-length-lengthen 9. tough-toughness —toughen
5. short-shortage-shorten 10. to apply-application-

applicable-inapplicable
Yup. 4. [lepeBenure Ha PyCCKHii SI3BIK CIETYIONIIE HMEHHBIE TPYIIIBI.

Thousands of everyday articles, a sure measure of national development,
high-carbon steels, the amount of carbon, razor blades and springs, ni-
trogen-rich materials, a method of mass steel production, transformer
cores, corrosion resistance.

Yup. 5. Ykaxkurte cnocod c10B000pa30BaHUA CJIETYIONIUX CJIOB U
nepeBeaInTe UX HA PYCCKMil SA3BIK.

Freely, manufacture, industrial, plentiful, disposal, basic, ability, devel-
opment, ferrous, stainless, suitable, toughness, production, measure,
strengthen, toughen.
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Yup. 6. Haiiqute B TeKkcTe NpeAsio:KeHUs] ¢ MHOTO(QYHKIMOHAb-
HBIM cJ10BOM «it». [lepeBequTe MX HA PYCCKHIl SI3BIK.

Yup. 7. Bo 2-m ad3ane TekcTa HaiiinTe MPeII0KeHHE CO CJIOBOM
«only» 1 nepeBeauTE €ro HAa PyCCKHii A3BIK.

Yup. 8. Haiinute B 3-M u 4-M ad3anmax NpeajiosKeHHs CO CJIOBOM
«asy», mepeBeauTEe NX HA PYCCKHIi A3BIK.

Yup. 9. IlepeBeaure ciaenywoime NpeajioKeHUsi HA PYCCKUH SI3BIK,
oOpaiasi BHUMaHue HA (PYHKIIUM CJI0BA «aS».

1. As the time passed the demand for good engineer didn’t decrease.

2. | have been a teacher as much as 10 years.

3. The composition of this alloy has been discussed as much as 3 times.
4. As it is rather soft and ductile, copper is alloyed with other elements.
5. Each year nearly as much copper is recovered from recycled material
as is obtained from newly mined ore.

6. Natural combinations of metals containing various impurities are
known as ores.

7. As an expert you must know all the properties of metals.

8. At present there are several metals which are known as noble ones.

Yup.10. B 5-m a03ane HaiiauTe npenioxenue co ciopom «for», on-
peneanTe ero (yHKUUIO M NepeBeAuTe NpeNJIOKeHHEe HAa PYCCKUil
SI3BIK.

Yup. 11. IlepeBeanute cieqyonide nNpeaioKeHUusi HA PYCCKH SI3bIK,
o0paimas BHHMaHue Ha QYHKIUH caoBa «fory.

. Copper to be used for tubing has high corrosion resistance.

. Scientists and engineers devise robots both for home and industry.
. For that reason exact determinations are difficult.

. For the reaction to be possible the temperature must be different.

. It is for him to decide.

. For a force to exist there must be two objects involved.

. It is possible for the reaction to occur.

. Two hours are sufficient for the reaction to occur.

. The temperature was too low for the substance to decompose.
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Yup.12. [lepeBenure npeasioxkeHus: Ha pycckuii a3bik. O0paTuTe
BHUMAaHHe Ha nepeBoj «either...or» - wun...nau, Hu...wu (8 ompu-
yamenvHuIx npeonoxcenusax), «neither...nor» - Hu...HU.

1. Either tin or copper may be helpful in this application.

2. The most useful alloys are those with either copper or silver or both.
3. Either copper or nickel or both are added to gray iron to improve its
strength.

4. Neither titanium nor boron are added to iron for ductility.

5. Neither chromium nor lead are effective in this respect.

Yup. 13. B 5-m a03ane TekcTa HaliAuTe NpeaJioKeHne ¢ MHOTO(YHK-
HHOHAJIBHBIM ¢JI0BOM «t0 have». IlepeBeauTe nmpeaioKeHue HA pyc-
CKMH A3BIK.

Yup.14. IlepeBenute cjeayonue NPeAI0KeHHsS HA PYCCKHIl SI3BIK,
oOpamiasi BHEUMaHue Ha PyHKUMHU ri1aroJa «to have».

1. Engineers have to know the best and most economical materials to use.

2. Grey cast iron has its term because of special colour of its fracture.

3. As a structural material steel has two drawbacks.

4. Yet steel has long been used, and in great quantities in structural ap-
plications.

5. The scientists had to study the composition of these substances.

6. We have to reduce the amount of carbon in this steel.

7. Steel and cast iron have different carbon content.

8. It has been found that all substances are different combinations of
chemical elements.

9. They have made accurate measurements of the temperatures and pres-
sures at different stages of the process.

10. Low carbon steel has to contain from 0.05 to 0.15 per cent of carbon.
11. Aluminium and magnesium have come into production on an indus-
trial scale in the last century.

Yup. 15. Haiiiute B TekcTe NpeAioKeHUsI ¢ IPUYACTHEM M TNepeBe-
JUTE UX HA PYCCKU A3BIK.
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Yup. 16. [lepeBeauTte TEKCT HA PYCCKHIi A3BIK.

Text A. Steel

1. The most useful metal known to people today is steel. It is part of
anything we make. Our buildings, machines, roads, transport are all de-
pend on steel. It is our shoes, our watches and thousands of everyday
articles. Metal does not occur freely in nature. Instead, we must manu-
facture it by a number of complex operations.

2. While the use of iron dates back to ancient times, the story of steel
is the story of this industrial age. Only a century ago people discovered a
method of mass producing steel. Thereafter steel became plentiful and
expensive, displacing iron as the most useful metal at man’s disposal.

3. As a nation grows, so its industries and its people need more and
more steel. Steel is the basic raw material of modern industry. The abili-
ty to make steel is a sure measure of national development. Steel is a
ferrous material with some carbon content. There are two kinds of steel:
carbon and alloy steel.

4. 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 steel influences its properties consi-
derably. Steels of low carbon content are quite ductile and are used in the
manufacture of sheet iron, wire, and pipes. Medium-carbon steels con-
taining 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 suita-
ble 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, surgic-
al instruments, razor blades and springs. Tool steel, also called silver
steel, contains about 1 per cent carbon and is strengthened and tough-
ened by quenching and tempering.

5. 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
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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.

Yup. 17. Halizute B NpaBoii KOJIOHKe PYCCKUe IKBHBAJIEHTHI CJle-
AYIOUIUX CJI0BOCOYETAHUIA.

1. basic raw material a. CIUIaB JKeJie3a U yriepoa

2. an alloy of iron and carbon b. ocHOBHOI CBIpBEBOI MaTepHa

3. manufacture of sheet iron C. HCTIOJIB30BAThCS IS H3TOTOB-
JICHUS PEXKYILIUX UHCTPYMEHTOB

4. to be used in cutting tools d. IpoOM3BOICTBO JIMCTOBOTO JKeJe3a

5. surgical instruments €. XUPYPrUu4eCKUe HHCTPYMEHTBI

6. to be used for transformer cores  f. nureitHoe HanpsHKEHHE

7. large grains 0. WMCIOJB30BATHCS ISl CEPACUHU-
KOB TpaHC(hOpMaTOPOB

8. casting stress h. 6osbIme 3epHa

9. yield strength I. Ipeen TeKy4ecTu

Yup. 18. BMecTo nponycKoB B NPeAI0KEeHHAX BCTABbTE HYKHOE
CJIOBO B COOTBETCTBHH C TEKCTOM.

freely, raw material, high-carbon steels, steel, alloy, medium-
carbon steels, quenching, heat treatment, tool steel, tempering

1. The most useful metal known to people today is ....

2. Metal does not occur ... in nature.

3. Steel is the basic ... of modern industry.

4. Steel is an ... of iron and carbon.

5. ... containing from 0.2 to 0.4 per cent carbon are tougher and
stronger and are used as structural steels.

6. ... contain from 0.4 to 1.5 per cent carbon.

7. ... contains about 1 per cent carbon and is strengthened and tough-
enedby ... and....

8. Annealing is a ... in which a material at high temperature is cooled
slowly.
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Yup. 19. CooTHecuTe 4acTH NMPeAJI0KeHUS B COOTBETCTBUH € TEKCTOM.

1. Our buildings, machines, roads, a)of mass producing steel.
transport are

2.Only a century ago people b) all depend on steel.
discovered a method

3. Steel is a ferrous material c) carbon and alloy steel.

4. There are two kinds of steel d) with some carbon content
5. The amount of carbon in steel  e) for forging and welding.

6. Both mild and medium-carbon f) strength and toughness.
steels are suitable

7. Manganese gives extra g) contain  chromium and
tungsten

8. High-speed steels, h) influences its properties consi-
derably.

Yup. 20. OTBeTbTE HA CJIelyIOLUe BONPOCHI.

1. What is steel?

2. What are the main properties of steel?

3. What are the drawbacks of steel?

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

5. What does the addition of manganese, silicon and chromium give to
steel?

6. What can be made from mild steels (medium-carbon steels, high-
carbon steels)?

7. What kinds of steels can be forged and welded?

8. How can we get rust-proof (stainless) steel?

9. What is used to form a hard surface on steel?

10. What are high-speed steels alloyed with?

Yup.21. Halinute B Kaka0M ad3ane TeKcTa A NpeaJo:KeHHs, BIpa-
JKalolie ero OCHOBHYIO MbIC/Ib.

Yup.22. [lepecka:kure TEKCT A Ha PyCCKOM U aHIJIMICKOM fI3bIKAX.
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I'pammamuueckuii npakmuxym

Yup. 1. [lepeBeaure ciaenywouiue npeaioKeHus, o0panas BHUMAHUE
Ha npuuacmue |.

1. Alloy is a material consisting of two or more elements.

3. Adding heat we can change the state of the substance studied.

4. Metals can be worked using different machine tools.

5. Natural combinations of metals, containing various impurities, are
known as ores.

6. Silicon and manganese can also be used as alloying elements.

7. Hard alloys for cutting tools are produced in this way.

8. Depending on the amount of alloying elements, cast iron is divided
into three main groups.

9. One of two processing methods are used to refine concentrated copper.
10. All remaining organics and acids are reused.

11. Isolating and separating radium, Mme Curie found other radioactive elements.

Yup. 2. [lepeBeauTe ciaenymwouiue npeaioKeHus, o0panas BHUMAHUe
Ha npuuacmue 1.

1. The technique applied increased the rate of production.

2. Alloys are usually obtained in the molten state.

3. The concentrated metal is then smelted.

4. The best properties of concrete and steel combined together result in
entirely new stronger material.

5. The most common rolled product is sheet.

6. Plastic mixes easily segregate when transported in trucks.

7. Tempering is a heat treatment applied to steel and certain alloys.
8. Hardened steel is too brittle because of internal strains.

9. Copper may be easily rolled and drawn into wire.

10. When burnt, coal produces heat.

11. All matter should be regarded as built of atoms.

12. When freshly prepared, this substance is colourless.
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Yup. 3. [lepeBeaute cienywouiue npeaioKeHus, o0panas BHUMAHUE
HA MPUYACTHBIN 000POT M €ro MecTO B MPeIJI0KeHHH.

1. Chromium having been added, strength and hardness of steel increased.
2. The melting point of pure iron reaches about 1535 °C, most steels
melting in the temperature range from 1300 °C to 1500 °C.

3. Grey cast iron is comparatively easy to machine, most of the carbon
being present in a free or uncombined state.

4. Ferrous metals being cheaper, the non-ferrous metals are used only
when some characteristic not possessed by iron or steel is essential.

5. The acid tank was made of steel, lead having been used as a lining.

6. Iron and sulphur being ground together, a greenish-black powder is
obtained.

7. When being subjected to high temperature, aluminum loses its strength.
8. Having obtained the necessary results, they stopped their experiment.
9. Electrical devices find a wide application in every house, a fridge be-
ing one of them.

10. There are different sources of energy, the sun being an unlimited
source of all forms of energy.

12. The problem appeared solved when parallel discoveries were made.

Yup. 1. lIpouuraiite u nepeseanTe TeKcT B Ha pycckuii si3bIk B
nucbMeHHoi gopme.

Text B. Methods of steel heat treatment

1. There is probably no operation in heat treatment that is of greater
importance than quenching. Many of the valuable properties of metals,
both ferrous and nonferrous, could not be realized without a good
guenching operation in one form or another.

2. 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.

3. The quenchants most commonly used in commercial heat treating
plants are water, brine-solutions, oil and air, but increasing number of
applications are being found for molten salts, molten metals and occa-
sionally emulsions of soluble oils and water. Ordinary city water finds
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wide use for quenching carbon steels. Water, of course, is the most
available and cheapest. Water is generally quite satisfactory if circulation
around the work is adequate. Water hardening tool steels are more apt to
crack when quenched in fresh water than when quenched in a salt brine.
The brine solution contains less dissolved gases and therefore fewer gas
bubbles attach themselves to the surface of the steel to cause soft spots.

4. 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. Tempering, that is re-heating to an inter-
mediate temperature and cooling slowly, reduces this hardness and brit-
tleness. 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 tem-
perature.

5. Annealing is a heat treatment in which a material at high tempera-
ture is cooled slowly. After cooling the metal again becomes malleable
and ductile (capable of being bent many times without cracking). Such
treatment relieves casting stresses, refines the grain, and serves to elimi-
nate the dendritic structure. Annealing raises the tensile and vyield
strength and increases ductility. It also improves the machinability, espe-
cially of high-carbon steels. All these methods of steel heat treatment are
used to obtain steels with certain mechanical properties for certain needs.

Yop. 2. YkaxkuTe, Kakue NpeIoKeHHsI COOTBETCTBYIOT COJep:Ka-
HHUIO TEKCTA.

1. Quenching makes steel softer and more brittle.

2. Ordinary city water finds wide use for quenching carbon steels.

3. Tempering is a heat treatment applied to steels and certain alloys.

4. Higher temperatures usually give a softer, tougher product.

5. The length of the oxide film often serves as the indicator of its tem-
perature.

6. Annealing is a heat treatment in which a material at high temperature
is cooled quickly.

7. Annealing raises the tensile and yield strength and decreases ductility.
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Yup. 3. Haiiqute B TeKkcTe M nepeBeIuTe HA AHTTHACKMIL SI3BIK CJle-
AyIolIUe CJI0BA H BbIPAKCHUS.

. CIIIaB JKeJie3a U yriuepoja
. IPOYHBIN U KECTKUU

. JIETKO KOPPO3UPYET

. Hep KaBeIoIIasi CTalb

. HU3KOE COZIepyKaHue yriepoaa

. KOBKOCTh

. JINCTOBOE KeJIe30, MPOBOJIOKA, TPYOBI

. KOHCTPYKIIHOHHBIE CTAJIN

. TIPUTOHBIN JUISl KOBKU M CBapKH

10. TBepAbIii U XPYIKHiA

11. pexxymune HHCTPYMEHTHI

12. uHCTpYMEHTaIbHAS CTANb

13. ynpouHsTH

14. noGasieHue Mapranma (KpeMHHUs, XpoMa, BOJb(ppamMa, MOIHOCHA,
BaHAINA)

O©Coo~No ok WwWN P

Yup. 4. [Ipoaosukute cjaeayiomue NpeaaoKeHuss B COOTBETCTBHU €
TEKCTOM.

1. Quenching is a heat treatment ....

2. Water is generally quite satisfactory ... .

3. Tempering temperatures depend on the composition of the steel ... .

4. The colour of the oxide film produced on the surface of the heated
metal ... .

5. After cooling the metal again becomes ... .

6. All these methods of steel heat treatment are used to obtain steels ... .

Yup. 5. OTBeTbTE Ha CieIyI0lHe BONMPOCHI.

1. What can be done to obtain harder steel?

2. What makes steel softer and tougher?

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?
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Yup. 6. Haiiqute B ka:kaom ad3ane tekcra B npensio:kenusi, Boipa-
JKaloIye ero riIaBHyl0 MbIC/Ib.

Yup. 7. KpaTko nepeaaiite conep:kaHue TeKCTa HA aHTJIMHACKOM
si3bIKe, HCIOJIb3YS CleyIolIHe BbIpasKeHHs.

1. The text is concerned with... - Tekct onucbIBaer. ..
2. The text can be divided into 2, 3... logical parts. — TekcT MOXXHO TOJI-
pa3nenuTh Ha 2, 3... TOTUYECKHUE YaCTH.

3. ... 1is described in short ... - ... KpaTKO OIHUCHIBAETCH ...

4. ...are noted - ... yTOMHHAIOTCA

5. Attention is drawn to... - OOpariaercs BHUMaHKE Ha ...

6. The article is of interest to ... - 3Ta cTaThs NpEACTABISACT UHTEPEC IS
UNIT FIVE

I'pammaruka:

I'epynauii.

Texct A. Powder metallurgy.
Tekct B. Atomization.

lep. 1. HpoanaﬁTe U 3alIOMHHUTE CJICAYIOIIUE CJI0OBA U BbIPAKCHUSA.

. acicular - uronmpuatsIit

. to achieve - nocturars

. to adhere - npununare

. appliance - ycTpoiicTBO, IpHCIOCOOICHUE

. application - npumenenue

. appreciably - omryTumo, 3aMeTHO

. atomization - pacrbureHye, MyIBBEPU3AIMS
. bar — 6onBanka, yymka

. brush - merxa

OO ~NOoOo Ul WNPE
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10. capability - cmocobHOCTE
11. ceramics - kepamuka
12. chips - ctpyxka
13. cohesive - ¢Bs3aHHBIN, CIIOCOOHBIN K CLEILUIEHHIO
14. coin - MmoHeTa
15. to consist of- cocTosiTh
16. corrosion-resistant - ycToHYUBBIi K KOPPO3UH
17. to decompose - pa3maratbcs
18. die - npecc-dopma, mramn
19. to divide into - menuTh, pa3menaTh Ha
20. droplet - kanenbka
21. to fuse - maBUTH
22. to highlight - ormeuaTts, sipxo ocBemarh
23. to inject - BIPBICKUBATH, BBOJUTH, BAYBaTh
24. machining — obpaboTka
25. magnet — maraut
permanent ~ - TOCTOSIHHBIN MarHuT
26. material - matepuan
fused ~ - crmaBneHHbBI MaTepua
27. metallurgy - metamnyprus
powder ~ - MopoIIKOBast METAJLTYPIUs
28. to occur — MpOMCXOAHNTh
29. point — Touka
melting ~ - Touka IIaBIeHMs
30. powder — noporok
pure powder ~ - 4HCTEHIi MOPOIIOK
31. to powder - mpeBpamars B HOPOIIOK
32. to require - TpeboBath
33. sintering - criekanue
34. solidification - 3acTeiBanue, 3aTBEp/CBaHIE
35. stage — daza, ruki, cranus
36. strength - mpounocTh
37. technique — TexHuueckoe ocHaleHne, 000pyI0BaHKE
fabrication ~ - npou3BoCTBEHHOE 00OPY/I0BAHHUE
38. toughness - ®ecTKOCTh, BA3KOCTH, ITPOYHOCTH
39. to waste — BrIOpachIBaTh B OTXOIbI
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Yup. 2. [IpounTaiite cjieayonue NHTEPHANMOHAJILHBIE CJI0BA H Tle-
peBeanTe UX 0e3 cJ0Baps.

Metallurgy, technique, material, individual, structure, manufacture, ob-
ject, finally, temperature, combination, industry, technology, manner,
corrosion, automobile, motor.

Yup. 3. [lepeBenure clieqyolue CyneCTBUTEILHbIE H HAPEYH.

a) ¢ cyghuxcamu -tion, -sion

fabrication, dimension, application, solidification, consolidation.

b) ¢ cydpdukcamu -ence,- ance
appliance, difference, interference, performance, importance, depen-
dence.

C) ¢ cypgpuxcom -ing
forming, processing, sintering, welding, machining, pressing, wrap-
ping, heating.

d) ¢ cypgpuxcom -ly
weakly, early, appreciably, ultimately, rapidly, finally, extremely, ir-
regularly, simultaneously.

Yup. 4. O6pa3yiiTe 0OT rj1aroJjia B CKOOKax Hy’)KHYI0 YacTh peUd H
nepeBeIuTe MPeAT0KEeHHUs.

1. The (result) part requires very little (to machine) to yield a finished
product.

2. Little or no (to machine) is necessary if the part is made by p/m
processes.

3. The (to consolidate) metal is then (to work) into (to finish) parts.

4. First the primary material is physically (to powder).

5. P/M consists of (to make) solid parts out of metal powders.

6. Small parts for automobiles and appliances are the most common (to

apply).
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Yup. 5. Onpenenurte, Kakoi YacThI0 peyHd SABJISIOTCH CJIeAy0IIHe
CJ10Ba.

powder, cohesive, intimately, resistant, strength, application, wide, ho-
mogeneous, toughness, ceramic, commercial, capability, require, ma-
chining, occur, dimensions.

Yup. 6. [lepeBeanTe ciieayomue HMeHHbIe TPYNIIBI.

forming and fabrication technique, individual particle, a weekly cohesive
structure, less wasted material, the most common application, long set-
ting times,, brushes for motors and dynamos, a significant volume of
material, the earliest commercial use.

Yup.7. llepeBenute ciaeayronue npeioKeHnus HA PyCCKHH A3BIK.
OO0paTuTe BHUMaHHUe HA MePeBoj ¢/10B «ONly»- moavko, «the only»-
eOUHCMBEHHDLIL.

1. The remarkable properties of platinum have been appreciated only in
recent years.

2. The only thing that couldn’t help them was time.

3. Boarding schools were opened in our country only in1956.

4. Metal objects can be broken down and the metals recycled, plastics
can only be dumped or burnt.

5. Molecular forces act only when the distance between molecules is
very small.

6. Any substance has only one liquid and one gaseous state.

7. Kinetic energy is the only energy which is closely related with poten-
tial energy.

8. Kinematics is the only branch of physics which describes motion with
respect to speed, time and distance.

Yup. 8. B 4-m a0d3ane TekcTa HAWANTE NpeI0KeHne ¢ MHOTOQYHK-
HUOHAJIBHBIM CJI0OBOM «that», mepeBennTe ero Ha pyccKuii sI3bIK.
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Yup. 9. [lepeBeaute ciiexyronue nNpeaaoKeHNsl HA PyCCKHil A3BIK.
Omnpenennte pyHknuio ciaoBa «that (those)».

1. The advantage of this method is that it has been tested.

2. It’s a problem that needs to be discussed in details.

3. This method of work is much more efficient than that one.

4. Modern spaceships can cover distances that are measured in millions
of km.

5. Those machines are produced by our machine-building plant.

6. That the launching of the manned spaceship is the greatest scientific
achievement is clear to everybody.

7. The properties of alloys are much better than those of pure metals.
8. Engineers hope that we will be able to use copper for centuries on.
9. The good news is that we won’t run out of copper.

10. Those two alloys are effective in producing acicular iron.

Yup.10. Bo 2-m a63ane Haiiiure npemsioxkeHus ¢ «than» u mepese-
AUTE UX.

VYup. 11. Bo 2-m ad3aue HaiiinTe NMpeioKeHHe ¢ MPEITIOroM «Since»
U 1iepeBeaAnTe €ero.

Yup. 12. Bo 2-m, 3-M n 4-M a03amax HaWAWUTe MPEIJIOKEHHS C pa3-
JIMYHBIMHU CTeNeHSIMH CPaBHEHHs NMPWJaraTejlbHbIX W IepeBeguTe
HX HA PYCCKHUIA 3BIK.

Ynp.13. Halinute B TeKcTe NPeAI0KeHUs € IJ1arojJoM-cKa3yeMbIM B
cTpajgaTesibHOM 3ajiore. IlepeBenure 3TH NpeaJIoKeHUs] HA PYCCKMIl

A3BIK.

Yup. 14. Haiiaure B TeKcTe NMpPeAT0OKeHNs ¢ TepyHIMeM H NepeBeIn-
Te UX HAa PYCCKMIi A3BIK.

Yup. 15. [lepeeaure TekeT A Ha PyCCKMId SI3BIK.
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Text A. Powder Metallurgy

1. P/M consists of making solid parts out of metal powders. So P/M is
a forming and fabrication technigque consisting of three major processing
stages. First, the primary material is physically powdered, divided into
small individual particles. Next, the powder is injected into a mold or
passed through a die to produce a weakly cohesive structure (via cold
welding) very near the dimensions of the object ultimately to be manu-
factured. Finally, the end part is formed by applying pressure, high tem-
perature, long setting times (during which self-welding occurs), or any
combination thereof.

2. The technique originated more than a century ago. The earliest
commercial use of P/M was in the production of such high-melting point
metals as platinum, tungsten and tantalum. Pure powders of these metals
could be made by the low temperature reduction of powders, usually
oxides and since these metals melt at extremely high temperatures, it was
easier to form solid parts by pressing and sintering the powders than by
melting and casting. A much wider range of products can be obtained
from powder processes than from direct alloying of fused materials.

3. P/M products are today used in a wide range of industries, from au-
tomotive and aerospace applications to power tools and household ap-
pliances. At the present day P/M is mainly used in making large numbers
of identical components usually of relatively small size, such as perma-
nent magnets, coins, medals, small gear wheels and brushes for motors
and dynamos. Each year the international P/M awards highlight the de-
veloping capabilities of the technology.

4. The greatest volume of P/M parts is now produced from iron
powder. Small, complex parts, such as gears, require much work if ma-
chined from bars and a significant volume of material is wasted as chips
from the machining. However if the part is made by P/M processes, little
or no machining is necessary, there is less wasted material, and the cost
is much lower. P/M is able to provide certain structures or alloys that are
not possible by methods involving melting. Many small parts for auto-
mobiles and appliances are produced in this manner.

5. The second greatest volume of P/M parts is made from aluminum
powder. These parts are light, corrosion-resistant, and (if alloy is used)
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can be heat treated to appreciably increase the strength. Small parts for
automobiles and appliances are the most common applications.

Yup. 16. Ykaxute, Kakue NMpeaioKeHHs COOTBETCTBYIOT CO/iep:Ka-
HHIO TEKCTA.

1. P/M is a technique consisting of two major processing stages.

2. The greatest volume of P/M parts is now produced from iron powder.
3 .Small complex parts, such as gears, require much work.

4. Many large parts for automobiles and appliances are produced in this
manner.

5. The consolidated metal is then worked into consolidated parts

6. Small parts for automobiles and appliances are not common applica-
tions.

Yup. 17. CooTHecuTe 4acTH NPEAIOKEHHUS .

1. First, the primary material a. more than a century ago.

2. The technique originated b. injected into a mold.

3. The greatest volume of P/M c. production of high melting
parts point metals.

4. The earliest use of P/M was in d. require much work.

the

5. Next the powder is e. is produced from iron powder.
6. Small complex parts f. is physically powdered.

7. Significant volume of material g. light and corrosion- resistant.
8. These parts are h. is wasted as chips.

Yup. 18. OTBeThTe Ha cJIenyIOLIHE BONPOCHI.

. What does P/M consist of?

. What is P/M?

. What are the three major processing stages?

. When did the technique originate?

. What is now produced from iron powder?

. When is the cost much lower?

. What are the most common applications?

. What is the second greatest volume of P/M parts made from?
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Ynp.19. 3akonuuTe cieayouue npeaioKeHns.

1. Powder metallurgy is ... .

2. The end part is ... .

3. The technique originated ... .

4. Pure powders of these metals ... .
5. A much wider range ... .

6. The greatest volume ...

7. These parts are ... .

Yup.20. Haiigute B KaxKI0M ad3ane TEKCTa A NpeNIoKeHHe, BbIPa-
JKalollee ero OCHOBHYK MbIC/Ib.

Yup. 21. Ilepeckaxute TEKCT HA PYCCKOM H aHTJIMIICKOM A3bIKAX.

I'pammamuueckuii npakmuxym

Yup. 1. llepeBeaure ciaenywuiue npeanoxedusa. Oopature BHUMA-
HHe HA (PYHKI[UH repyHIus.

1. The purpose of alloying is to increase the strength of iron.
2. For alloying ferro-alloys or naturally alloyed irons are used.
3. Describe the process of pig iron making.
5. Molybdenum and copper are complementary to one another in im-
proving the toughness of grey iron.
6. Molybdenum is the most potent element for improving the toughness
of grey iron.
7. Adding heat changed the substance studied.
8. These castings are extremely difficult to machine unless annealed.
9. Chromium is very important for improving wear resistance.
10. The cooling of individual parts of the casting is irregular.
11. Good fluidity favours the filling of the mold.
12. All bodies contract on cooling.
13. Chromium is the most important alloying element for combating
general corrosion.
14. In spite of not having any university education, Faraday made his
great discoveries.
15. Tempering is a heat treatment applied to steel and certain alloys.
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Yup. 2. BeraBbTe npengoru (at, of ,in, on/upon), rae Heodxoanmo.
IlepeBeauTe MpenIoKeHUsI HA PYCCKUM A3BIK.

. These substances are alike ___ having high melting points.
.Ididn’tknow _ his having completed the experiment successfully.

. This depends ____the atomic weights of these substances being equal.

. He thinks ____ trying another approach.

. We succeeded __ obtaining reliable results.

.Ametal __ reacting is often oxidized.

. The droplets are capable ___ being photographed.

____being heated to a high temperature many metallic compounds are
decomposed.

9. The expansive force of water ___ freezing is enormous.

10. __ switching off the current an e.m. force was induced in the sec-
ondary winding.

11. You must aim ___ obtaining accurate results.

12. We insist ___his taking part in the conference.

13. There is no necessity _ making any corrections.

14. Is this equipment worth buying? —Of course. | even insist __ doing
this immediately.

15. Do you mind ___ my testing this new substance?

16. He insisted _ modern equipment being used.

17. She was thinking ___ becoming an engineer.

18. ’m really looking forward  going to London.

0N UTAWN R

Yup. 3. BocctaHoBUTEe CTPYKTYPY NpeJioKeHUs ¢ TepyHAUuEM, Te-
peBeanTe UX HA PYCCKUI S3BIK.

1. Melting, ice, polar, warming, will cause, global.

2. Hear of having, invented, been, a new substance, we.
3. Mind, doesn’t, the, being helped, the student.

4. Are, interested in, they, new, developing, technologies.
5. Other, there, ways, were, high, of, voltage applying.

Yup. 15. IlpounTaiite TekcT B 11 mepeBenuTe Ha pycCKHUil A3BIK.
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Text B. Atomization

1. The most common method of producing metal powders is atomiza-
tion of a liquid. A stream of molten metal is broken up into small drop-
lets with a jet of water, air, or inert gas such as nitrogen or argon. Atomi-
zation in water yields irregularly shaped particles that can be pressed to a
higher initial strength and density. In other atomization processes centri-
fugal force is used. The metal can be poured onto a spinning disk, that
breaks up the stream, or a spinning rod can be melted by an electric arc
so that it throws off particles as it spins.

2. Any fusible material can be atomized. The liquid metal being ato-
mized may be an alloy or a pure metal that will subsequently be blended
with other elements to form an alloy. Powders of different sizes (and of
different metals) are then blended for pressing into parts .The resulting
parts require very little machining to yield a finished product.

3. Powder compaction, also known as powder pressing is the process
of compacting metal powder in a die through the application of high
temperature. In a number of these applications the parts may require very
little additional work, making for very cost efficient manufacturing. The
density of the compacted powder is directly proportional to the amount
of pressure applied. In some pressing operations (such as hot isostatic
pressing) compact formation and sintering occur simultaneously.

4. Sintering is a method for making objects from powder by heating the
material (below its melting point- solid state sintering) until its particles ad-
here to each other. Sintering is traditionally used for manufacturing ceramic
objects, and has also found uses in P/M. A special form of sintering still
considered part of P/M, is liquid state sintering. In liquid state sintering at
least one but not all elements are existing in a liquid state.

5. Sintered bronze in particular is frequently used as a material for
bearings, since its porosity allows lubricants to flow through it or remain
captured within it. Sintered bronze and stainless steel are used as filter
materials in applications requiring high temperature resistance.

6. Powders can also be rolled to produce sheets. The strip is then sin-
tered and subjected to another rolling and sintering. Rolling is commonly
used to produce sheet metal for electrical and electronic components as
well as coins.
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7. Extrusion processes are of two general types. In one type the
powder is mixed with a binder at room temperature. In the other the
powder is extruded at elevated temperatures without fortification. Extru-
sions with binder are used extensively in the preparation of tungsten-
carbide composites. There appears to be no limitation to the variety of
metals and alloys that can be extruded.

8. Metallurgists can sinter most if not all metals. This applies espe-
cially to pure metals produced in vacuum which suffer no surface con-
tamination. Sintering with subsequent reworking can produce a great
range of material properties. Changes in density, alloying, or heat treat-
ments can alter the physical characteristics of various products.

Yup. 1. lIpoxoJekure cieayomue NpeaaoKeHuss B COOTBETCTBUM €
TeKCTOM.

1. Atomization in water yields ... .
2. Powders of different sizes ... .
3. Powder compaction is ... .

4. Sintering is ... .

5. Powders can also ... .

6. Rolling is ... .

7. Metallurgists can ... .

Yup. 2. OTBeTbTe Ha cileAylolIe BONMPOCHI.

. What is atomization?

. What is blended for pressing into parts?

. What is powder pressing?

. When do parts require very little work?

. What is sintering?

. Where are sintered bronze and stainless steel used for?

. Can powders produce sheets?

. What can alter the physical characteristics of various products?

ONO O WN -
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Yup. 3. BMecTo nponyckoB B Npesi0:KeHUAX BCTABbTE HYKHOE CJI10-
BO B COOTBETCTBHUU € TEKCTOM.

properties, powders, machining, sizes, finished, stainless steel,
application, manufacturing, sintering.

1. ... of different ... are blended for pressing into parts.

2. The resulting parts require very little ... to yield a ... product.

3. In some operations compact formation and ... occur simultaneously.
4. Sintering is traditionally used for ... ceramic objects.

5. Sintered bronze and ... are used in ... requiring high temperature re-
sistance.

6. Sintering with subsequent reworking can produce a great range of ma-
terial ... .

Yup. 4. Pacniosio:kuTe ciaeayiomue Npeio:KeHus B TOH MOCJIe10Ba-
TEJbHOCTH, B KOTOPOii OHM HAXOAATCS B TEKCTe.

1. Powder compaction is the process of compacting metal powder in a
die through the application of high temperature.

2. Powders of different sizes (and of different metals) are blended for
pressing into parts.

3. Sintering is traditionally used for manufacturing ceramic objects.

4. Extrusions with binder are used extensively in the preparation of
tungsten-carbide composites.

5. Sintered bronze in particular is frequently used as a material for bearings.
6. Metallurgists can sinter most if not all metals.

7. The most common method of producing metal powders is atomization
of a liquid.

Yup. 5. Haiigute B kaxaom ad3ane Tekcra B npensio:xenusi, Boipa-
sKalolIMe ero OCHOBHYIO MbICJIb.

Yup. 6. KpaTko nepeaaiite cogep:xanue tekcra B Ha pycckom u
AHIVINICKOM sI3BIKAX.




UNIT SIX

Annoranus. PexkoMeHIanmm mo COCTaBICHUIO aHHOTAIIAH.
ITpumep annoraruu. The Cupola Furnace.

Texcr A. The Bessemer Converter.

Texkcr b. The Blast Furnace.

PexoMeHAAIMH MO COCTABJIEHUIO AHHOTAIMH

AnHoTanus (0T JiaT. annotatio— 3ameyanmne) — 3TO KpaTkas xapak-
TepucTrKa padoThi(3-5 MpelIoKeHHi) ¢ M3I0KEHHEeM HauOoJee Bax-
HBIX MOJIOKECHUH. B aHHOTAamMM NEepedncIIsIOTCs IJIaBHBIE BOIPOCHI,
poOJIeMbl, U3TI0KECHHBIE B TEKCTE, a TAKXKE MOXKET XapaKTepH30BaThC
€ro CTpyKTypa.

1. AHHOTaIMs MUILETCS CBOUMH CJIOBaMH, IPOCTO U KpaTko. Cienyer
n30eraThb CIOKHBIX KOHCTPYKIIMIA U TIPEJIOKEHUH.

2. UznoxeHue aHHOTHPYEMOH YacTH PEKOMEHIYETCS HauyWuHATh C
CylIecTBa BONpoca, H30eraTh MOBTOPEHHS 3ar0JIOBKA.

3. B Texcre aHHOTanmit 1 pedepaToB YaCTO BBOAATCS HEOIPEIETICHHO-
JINYHBIE MECTOMMEHHS U CTpaaTelIbHbIe KOHCTPYKIUHU TUTa ""coobmaeTcs ",
"orucpiBaeTcs", "usnararorcs" M T.J., YTO MO3BOJISIET YCHIUTH CIIPABOYHO-
MH(OPMAIMOHHYIO POJIb AHHOTAIIUH ¥ 0000IIUTE HH(POPMAIIHIO.

4. Pexomennyercs Ha3zBaHHs (PUPM, HCCIIEAOBATEIbCKUX IIEHTPOB,
WHCTUTYTOB, KOMIIAaHHH J1aBaTh B UX OPUTHHAIBHOM HAICAHHU.

5. Crnenyer ucnonb30BaTh a00peBUATYPBI U PA3IMYHBIE COKPAIICHUS
B COOTBETCTBHU C OOIICTIPUHATHIMH B CIIPABOYHOM JIUTEpATYpE.

Choucox Bblpa)KeHHﬁ, PEKOMEHAYEMBIX /Il HANMMCAHUA aHHOTAIlUH.

1. The article (paper, book, text, etc.) deals with...- Ota crates (padora,
KHHUTA, TEKCT U T.JI.) KacaeTcs. ..

2. As the title implies the article describes.... - CorinacHo Ha3BaHHIO, B
CTaThe OIHICHIBACTCSL. . .

3. The article under discussion is about... - O0cyxnaeMas CTaThs. ..

4. The given text is devoted to the problem of... - JlaHHBIi TEKCT mO-
CBSIIICH MPOOJIEME. ..
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5. The text informs the reader of... - Tekct uabpOpMHUpYET YUTATENS O. ..
6. The text is concerned with... - TekcT onuchIBaeT. ..

7. The text can be divided into 2, 3... logical parts. — Tekct MoxxHO OA-
pas3nenuTh Ha 2, 3... JJOTHYECKHUE YacTH.

8. It is specially noted... - OcobeHHO OTMeUaeTcsl. ..

9. It is spoken in detail... - [TogpoOHO omuCHIBacTCA. . ....

10. The text gives a valuable information on.... — TekcT maetr neHHYIO
HHPOPMALHIO. . .

11. Much attention is given to...- Bosbioe BHUMaHUE yICTSETCS. . .

12. It (the article) gives a detailed analysis of .... — (B crarbe) mpuso-

JUTCS AeTalbHBIM aHAJIN3. ..

13. It draws special attention to...- Ocoboe BHIMaHHE yIEIACTCS. . .

14. 1t should be stressed (emphasized) that... - Crnemyer momuepKHYyTS,
9T0. ..

15. ...is proposed - ... mpemiaraercsi.

16. ...are examined - ... IpoBepsIOTCs (paccMaTPUBAIOTCS).
17. ...are discussed - ... 06cyxmatorcs.

18. ...are noted - ... ymOMHHAIOTCH.

19. ...are emphas1zed - ... TIOTYEPKUBAIOTCAL.

20. The method proposed . etc. — [Ipemaraemslii METOA... U T.1I.
21. ... is described in short ... - ... KpaTKO ONMUCHIBAETCH ...
22. ... is described in detail. - ... mogpoOHO omHCHIBAETCS.
23. is introduced .... - ...BBOIUTCA ...

24. ...isgiven ... - ... maercs (mpemiaraercs) ...

25. ... is investigated .... — uccnemyercs.

26. ... is analyzed. - ...aHanm3upyercs.

27. ... is formulated. — ... popmynupyercs.

28. ... is reported. — ...coo0mmaeTcs.

29. Attention is drawn to... - ObpaimaeTcs BHUMaHHE Ha ...
30. Data are given on... - IlpuBeneHb! JaHHBIE O ...
31. Data is given on ... - [IpuBoauTcst MHGOPMAIIHKS O ...

32. Attempts are made to analyze, formulate... - [lemaroTcss HOIBITKA
NPOaHAM3UPOBATh, CHOPMYITHPOBATH ....

33. The author arrives at the conclusion that ... - ABTOp NpUXOAUT K
BBIBOY, UTO ...

34. Conclusions are drawn .... — JlemarOTCst BBIBOJIHI .. ..

35. Recommendations on ... are given. — J[aHbl pEeKOMEHAAIINH ...
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36. The article is of great help to ... - DTa craThs OyneT MONE3HOMH ...
37. The article is of interest to ... - 3Ta CTaThs MPEACTABISACT UHTEPEC
TUIS ...

The Cupola Furnace

The metal used in various kinds of castings is melted in several types
of furnaces. Cast iron is usually melted in a cupola.

The cupola is the oldest type of furnace and the most economical. It
may be of different sizes. Cupola capacities vary from 1 to 15 tons of
metal per heat /the amount of metal melted at a time/. It is difficult to
produce metal of precise uniform quality in the cupola as compared to
furnaces in which uniformity of the molten material can be controlled by
frequent and periodic tests and adjustment.

The cupola is a cylindrical shell lined with firebrick. The main fur-
nace structure is usually supported on cast-iron legs. The opening at the
bottom of the furnace may be closed by cast-iron doors. Refractory sand
protects these doors during the melting of the charge, which is placed
over the layer of sand. At the end of the melting operation the doors open
and materials remaining from the charge drop down through the opening.

A row of openings or tuyeres is arranged around the shell at its base
to introduce air to the coke bed. A wind box placed at the level of the
tuyeres supplies the air.

The cupola is generally divided into a number of zones: the crucible
zone, tuyere zone, combustion zone, melting zone, preheating zone, and
the stack zone.

The crucible zone is located at the bottom of the cupola. Molten iron
and slag accumulate in this space.

The combustion zone extends from the bottom of the tuyeres to the
top of the coke bed.

The melting and preheating zones extend the top of the combustion
zone to the charging door. The location of the charging door depends
upon the size of the cupola.

The purpose of the stack, which is another zone of the cupola, is to
carry off the waste gases. It is located above the charging door.
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IIpumeyanust 1 KOMMeHTaApUH

. Adjustment — mactpoiika, peryampoBKa;
. Capacity — mpoM3BOIUTENLHOCTE,

. Charge — 3arpyska, mmxra;

. Coke bed — xokcoBbIii TTaCT

. Cupola — Barpanka

. Firebrick — orneynopsiii kuprug

. Opening - oteepcTHe

. Shell — xopmyc, koxyx

. Tuyere — nytbeBas hypma (BarpaHku)
10. Wind box —Bo3aymiHas kopobka

11. Zone

Crucible ~ - TurenbHast 30Ha
Combustion ~ - 30Ha cropanus
Preheating ~ -30Ha npeaBapuTEILHOTO HarpeBa
Stack ~ - miaxra

OoOo~NoulThWwWN -

I[Ipumep anHOTALUM
Bapuanr 1

The text describes the oldest and the most economical type of furnac-
es. Much attention is given to the cupola furnace design, a number of
cupola zones are spoken in detail. The article is of particular use to the
students of Mechanical and Technological Faculty.

Bapuanr 2

The given text informs the reader of the oldest type of furnaces. The
text can be divided into 3 logical parts. Advantages and disadvantages of
the cupola are considered in the first part. The second part draws our at-
tention to the cupola furnace design. Data on a number of cupola zones
is given in the third part. The text is of interest to the students of Me-
chanical and Technological Faculty.

91



Yup. 1. [IpounTaiiTe M 3alIOMHUTe CJIeAYIOLIHE CI0BA U BbIPasKEeHHS.

. blast - nytse

. clay - runa

. to convert - npespaniath
. to cut off - cpesartn

. to free - ocBOOOXTaTH

. to oxidize -oxucnaTe

O©OooO~No ok wWwNPE

. trunnion - nanda

10. to turn down — moBopauMBaTh BHH3

. to carry on the process — mpomoInKaTh IPOLECC

. tilting vessel — kauaromuiicsi(OMPOKUABIBAIOIIUICS) COCY/T

Yup. 2. Haiigute B npaBoii KOJOHKe PycCKHE IKBHBAJEHTHI cJle-

AYIOLIMX CJI0BOCOYCTAHMMA.

1. molten pig iron
2. generate heat
3. major part

4. heat-resisting bricks

5. the air is blown through the
charge

6. the mouth of the converter

7. very little visibility

8. the flame changes in character
and increases in size

9. metal is removed from the con-
verter

10. low cost of the process

11. a jet of nearly pure oxygen

12. pear-shaped tilting vessel

a. BO3IyX MPOIyBaeTCi dYepes
HIUXTY

b. meramn ymanmsercs w3 KoH-
BepTepa

C. TPYLIEBUIHBIN KayarolIuics
cocyn

d. BeIpabaThIBaTh TEILIO

€. OCHOBHAs 4acCThb

f. cTpys(MOTOK) MNpPaKTHYECKH
YHUCTOTO KUCIIOPOJia

0. pacIUIaBIEHHBIH YYIIKOBBIA
9yTyH

h. *aponpovHbIil KUY

I. He3HAUMTEILHAS BUIUMOCTDH

j. TOpJIOBHHA KOHBEpTEpa
K. xapakTep TmiIaMeHH U3MEHSI-
eTCsl U pa3Mep ero yBeJIndnBa-
eTcst
|. HM3Kas CTOMMOCTH TpoIecca



Yup.3. [lepeBenure TeKCT HA PYCCKUM SI3BIK.
Text A. The Bessemer Converter

In the Bessemer process of making steel air is blown through the molten
pig iron, and the oxygen of the air combines with the carbon, manganese,
and silicon of the pig iron. This action generates heat and frees the iron from
the major part of its impurities thus converting the iron into steel.

The Bessemer converter, in which the process takes place, is a pear
shaped tilting vessel made of steel and lined with heat-resisting bricks
and clay. It is mounted on trunnion. The top of the convertor is cut off to
form a mouth through which molten metal is charged and discharged. In
the bottom of the vessel are number of holes, called tuyeres, through
which air is blown. The air is blown through the charge and oxidizes the
silicon, manganese and carbon. The combustion of these materials gene-
rates the heat to carry on the process. The progress of the operation is
shown by the flame issuing from the mouth of the converter. At first this
flame is short and dry with very little visibility; then a reddish-brown
flame occurs during the period when silicon and manganese are oxi-
dized. As the carbon burns, the flame changes in character and increases
in size, becoming yellowish-white.

Suddenly the flame drops, and the operator must stop the blast of air.
The vessel is turned down on its side and metal is removed from the
converter.

The whole operation of “blow” usually takes from 12 to 18 minutes.

Bessemer steel is used because of the low cost of the process. Today
we have a new, more perfect technology of converting pig iron into steel
in which the blast of air is replaced by a jet of nearly pure oxygen.

Yup. 4. OTBeTbTE Ha CJIedyI0lIHe BONPOCHI:
1. What is the given text about?

2. What is described in detail?

3. What conclusions does the author arrive at?

Yup. 5. CocraBbTe aHHOTALMIO K TEKCTY A € y4eTOM PeKOMEeH/IAIMii.

93



Yup. 6. 3akoHunTe NpeII0KeHUs.

1. In the Bessemer process the iron is converted...

2. The Bessemer converter is a pear-shaped tilting vessel made of .....
3. The top of the converter is cut offto ..... .

4. The air is blown through .... .

5. The combustion of silicon, manganese and carbon generates...

6. The progress of the operation is shown by ......

7. When the flame drops...

8. The vessel is turned down and...

9. The whole operation of “blow” usually .... .

10. Bessemer steel is used because of ..... .

Yup. 7. [lepenaiite conep:kaHue TekcTa A.
Yup. 8. [IpounTaiite TekcT B U cocTaBbTE AHHOTAIUIO.

Text B. The Blast Furnace

The modern blast furnace is a tall circular structure about 100 ft. high
built of firebrick and reinforced by steel shell on the outside. It is the
largest and most complicated metallurgical apparatus in the world. It is
capable of producing more than one thousand tons of pig iron every
twenty four hours and consumes enormous quantities of raw materials.

Iron is reduced from the ore in the furnace by means of coke charged
with ore. The impurities are fluxed or slogged by means of limestone
also charged with the ore. The air blown through the furnace is heated by
means of stoves that constitute an important part of the apparatus of the
blast furnace. These stoves are cylindrical towers lined with firebrick.
Gas burnt in the bottom of the stoves heats the brickwork in them to
about 1150°C. Thus, air pumped through the stoves is heated to about

900°C before it is blown into the furnace.

The ore, coke, and limestone are conveyed from the ground to the top
of the furnace by means of two cars running on an inclined hoist. The
cars dump the charge into a hopper from which it is then dropped into
the furnace by lowering the upper bell then lowering the lower bell. The
use of these two bells prevents gases and flame from being blown into

94



the air from the top of the furnace every time it is charged. Hot air is
blown into the furnace through the tuyeres in the hearth of the furnace.

As the iron and slag are formed, they drop to the hearth at the bottom
of the furnace. Since the iron is heavier than the slag, it settles to the bot-
tom while the slag floats on the top of the molten iron. There are two
holes in the hearth of the blast furnace. The iron is tapped from the lower
hole; the slag is tapped from the upper hole.

The molten iron is transferred by a ladle to the molds where it is cast
into pigs or to the steel making furnaces.
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TekcThbl 1151 JONMOJHUTEIBHOTO YTEHHUSI M TIEPEBO/IA

Text 1
A History of Metalworking

Modern life is possible because we have metals and we know how to
use them. They support our buildings and bridges, allow us to fly, sail
and get around, and are fundamental in industry and trade. With metals
we measure time, build monuments, worship, adorn ourselves, make art
and wage war. But it has not always been like this.

In the ancient past, metals were unknown. When they were discov-
ered and man learned how to work them, people's lives changed. The
history of metals can be traced back to almost nine thousand years ago,
in the Near East. The first metal to be used was copper, when the ancient
inhabitants of Palestine and Anatolia hammered pieces of natural copper
to make tools. Over the following centuries, man learned to extract cop-
per from ores and to mix it with tin to make bronze.

Bronze enabled ancient empires to produce weapons for their con-
guering armies. Strong tools were used in agriculture and the manufac-
ture of handicrafts, and production increased. Metals have been used for
many purposes since those times. Gold and silver adorned great figures
and accompanied them to their graves. They were used in religious wor-
ship for making ornaments and symbols.

New technical processes made it possible for other metals to be used.
Bronze and iron metallurgy and gold and silver metalwork thus grew
side by side.

By 1000 B.C., almost all the peoples of the Old World had metals;
from the Mediterranean and right across Persia to India, weapons, in-
struments and a wide range of ornaments were made of bronze and gold.
Metallurgy spread from China to Japan, where the samurais were armed,
and also to south east Asia, where temples were given golden domes.

By the time the Roman Empire fell, metal implements were part of
everyday life. Trade was impossible without coins, as were daily activi-
ties without metal tools. The religions of the ancient world in Asia, Afri-
ca and Europe turned to gold and silver for making sacred objects.
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West African states south of the Sahara began to use bronze around
1300 to decorate their royal cities. Convoys crossed the desert in order to
supply blacksmiths with the raw materials they needed and to distribute
their products.

Ancient South Americans began to work copper and gold around
1500 B.C. By 500 A.D., metallurgy had become a common activity from
central Mexico to northern Chile and Argentina. Individual styles devel-
oped in each region

The history of mankind in the last nine thousand years has been the his-
tory of metals, as it is with these that we have built the world we live in.

Text 2
Metalworking

A foundry is a factory that produces metal castings. Metals are cast
into shapes by melting them into a liquid, pouring the metal in a mold,
and removing the mold material or casting after the metal has solidified
as it cools. The most common metals processed are aluminium and cast
iron. However, other metals, such as bronze, brass, steel, magnesium,
and zinc are also used to produce castings in foundries. In this process,
parts of desired shapes and sizes can be formed.

Metalworking is the process of working with metals to create indi-
vidual parts, assemblies, or large-scale structures. The term covers a
wide range of work from large ships and bridges to precise engine parts
and delicate jewelry. It therefore includes a correspondingly wide range
of skills, processes, and tools.

In metalworking, casting involves pouring liquid metal into a mold,
which contains a hollow cavity of the desired shape, and then allowing it
to cool and solidify. The solidified part is also known as a casting, which
is ejected or broken out of the mold to complete the process. Casting is
most often used for making complex shapes that would be difficult or
uneconomical to make by other methods.

Melting is performed in a furnace. Virgin material, external scrap, in-
ternal scrap, and alloying elements are used to charge the furnace. Virgin
material refers to commercially pure forms of the primary metal used to
form a particular alloy. Alloying elements are either pure forms of an
alloying element, like electrolytic nickel, or alloys of limited composi-
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tion, such as ferroalloys or master alloys. External scrap is material from
other forming processes such as punching, forging, or machining. Inter-
nal scrap consists of gates, risers, and defective castings.

The process includes melting the charge, refining the melt, adjusting
the melt chemistry and tapping into a transport vessel. Refining is done
to remove deleterious gases and elements from the molten metal to avoid
casting defects. Material is added during the melting process to bring the
final chemistry within a specific range specified by industry and/or in-
ternal standards. Certain fluxes may be used to separate the metal from
slag and/or dross and degassers are used to remove dissolved gas from
metals that readily dissolve certain gasses. During the tap, final chemi-
stry adjustments are made.

Text 3
Alloys

An alloy is a mixture of two or more elements in which the main
component is a metal. Most pure metals are either too soft, brittle or
chemically reactive for practical use. The aim of making alloys is gener-
ally to make them less brittle, harder, resistant to corrosion, or have a
more desirable color and luster. Of all the metallic alloys in use today,
the alloys of iron (steel, stainless steel, cast iron, tool steel, alloy steel)
make up the largest proportion both by quantity and commercial value.
Iron alloyed with various proportions of carbon gives low, mid and high
carbon steels, with increasing carbon levels reducing ductility and
toughness. The addition of silicon will produce cast irons, while the ad-
dition of chromium, nickel and molybdenum to carbon steels (more than
10%) results in stainless steels.

Other significant metallic alloys are those of aluminium, titanium,
copper and magnesium. Alloys specially designed for highly demanding
applications, such as jet engines, may contain more than ten elements.

Ferrous metals

The term "ferrous” is derived from the Latin word meaning "contain-
ing iron". This can include pure iron or an alloy such as steel. Ferrous
metals are often magnetic, but not exclusively.

Ferrous metals include mild steel, carbon steel, stainless steel and cast
iron. These metals are primarily used for their tensile strength and dura-
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bility, especially mild steel which helps hold up the tallest skyscrapers
and the longest bridges in the world. You can also find ferrous metals in
housing construction, industrial containers, large-scale piping, automo-
biles, rails for railroad and transportation, most of tools and hardware
you use around the house, and the knives you cook with at home. Most
ferrous metals also have magnetic properties, which makes them very
useful in the creation of large motors and electrical appliances.

Non-ferrous metals

Non-ferrous metals include aluminum, brass, copper, nickel, tin, lead,
and zinc, as well as precious metals like gold and silver. While non-
ferrous metals can provide strength, they are primarily used where their
differences from metals can provide an advantage. For instance, non-
ferrous metals are much more malleable than ferrous metals. Non-
ferrous metals are also much lighter, making them well-suited for use
where strength is needed, but weight is a factor, such as in the aircraft or
canning industries. Because they contain no iron, non-ferrous metals
have a higher resistance to rust and corrosion, which is why you’ll find
these materials in use for gutters, water pipes, roofing, and road signs.
Finally, they are also non-magnetic, which makes them perfect for use in
small electronics and as electrical wiring. As far as recycling goes, alu-
minum is the third most recycled material in the world.

Precious metals

Precious metals are rare metallic chemical elements of high economic
value. Chemically, the precious metals are less reactive than most ele-
ments, have high luster and high electrical conductivity. The best-known
precious metals are gold and silver. While both have industrial uses, they
are better known for their uses in art, jewelry, and coinage. Other pre-
cious metals include the platinum group metals: ruthenium, rhodium,
palladium, osmium, iridium, and platinum, of which platinum is the most
widely traded. The demand for precious metals is driven not only by
their practical use, but also by their role as investments and a store of
value.
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Text 4
The Different Types of Stainless Steel

One of the key advantages of stainless steel lies in the materials sheer
versatility. The different types of stainless steel are created by adding differ-
ent levels of various alloys such as chromium or nickel during the manufac-
turing process. There are five basic types of stainless steel, each with its’
own individual composition and therefore with particular properties.

Austenitic stainless steel is the most commonly used steel. Its basic
make up is 18% chromium and 8% nickel and this is boosted by the ad-
dition of elements such as manganese and nitrogen. It is highly resistant
to corrosion and is easily drawn into wires or hammered into thin sheets.
The versatility of this type of steel is demonstrated by the fact that it ac-
counts for more than 70% of all steel production. Common uses for this
type of steel include food processing equipment, Kitchen sinks and chem-
ical equipment.

Martensitic type of steel was actually the first to be commercially de-
veloped, and in those initial stages it was used mainly to make cutlery. It
has a carbon content which is higher than most other stainless steels at
between 0.1 and 1.2%. Additional materials found in martensitic stain-
less steel include molybdenum and nickel. The application of high tem-
perature to this steel makes it harder and it also has some magnetic prop-
erties. The most common uses for this type of stainless steel are the
manufacture of things such as spindles, pins, knife blades, shafts and
surgical instruments.

Ferritic steel contains 10.5% of carbon and about 27% of chromium.
Amongst the properties which ferritic steel can boast are the following; it
is magnetic, is not as ductile as martensitic and austenitic steel and does
not, unlike other types of steel, become harder after intense heating. The
fact that it is very highly resistant to corrosion means that it can safely be
used in sea water, and this is despite the fact that it is generally actually
less durable than austenitic steel. This ability to resist corrosion means
that it is also the material of choice when manufacturing the likes of boi-
lers and washing machines. It is also extremely useful when making
things such as car trim and exhaust systems.

Duplex stainless steel is made by mixing together the basic compo-
nents of austenitic and ferritic steel. The two types of steel are combined

100



in equal measure and the resulting steel contains a higher level of chro-
mium and an amount of nickel which is lower. The fact that it is a mix of
two different steels means that it brings the best of both types to bear,
being more resistant than any other type of steel to corrosion as well as
being able to deal with stress and displaying some magnetic properties. It
is easy to work with, being simple to weld and to form into specific
shapes. The very best quality stainless steel is actually known as ‘super-
duplex’. The particular qualities of duplex and super duplex mean that it
is highly suited to use in tools or machinery that are to be employed in
marine conditions.

Initially, this type of stainless steel is austenitic in nature and is then
changed by the addition of other elements. Once altered, it becomes ex-
tremely tough, durable and hard wearing. One of its” other chief advan-
tages is the way in which its shape can be altered once it has been heated
to a sufficiently high temperature. Whilst being tougher than austenitic
steel, it is equally as resistant to corrosion and this feature makes it espe-
cially useful in the manufacturing of aircraft parts as well as the creation
of shafts and pumps.

Text5
Powder metallurgy

Powder metallurgy (P/M) consists of making solid parts out of metal
powders. The powder is mixed with a lubricant, pressed into a die to
form the desired shape, and then sintered, or heated to a temperature be-
low the melting point of the alloy where solid-state bonding of the par-
ticles takes place. In the absence of any external force, sintering typically
leaves the sample containing about 5 percent pores by volume, but, when
pressure is applied during sintering (a process called hot pressing), vir-
tually zero porosity remains. In some parts made by mixing two different
elements, one component melts at the sintering temperature, and this lig-
uid phase aids sintering of the solid particles.

The earliest commercial use of P/M was in the production of such
high-melting-point metals as platinum, tungsten, and tantalum. P/M
played an important role in the development of tungsten filaments for
electric light bulbs.

101


http://www.britannica.com/EBchecked/topic/473192/powder-metallurgy
http://www.britannica.com/EBchecked/topic/546309/sintering
http://www.britannica.com/EBchecked/topic/272754/hot-pressing
http://www.britannica.com/EBchecked/topic/340577/lightbulb

Another early P/M product was porous-metal bearings and filters. In
such parts sintering is conducted at a relatively low temperature so that
the pores between the particles remain open and connected.

Cemented carbides form another class of sintered product.

The greatest volume of P/M parts is now produced from iron powder,
a process that was first developed during World War Il. Small, complex
parts, such as gears, require much work if machined from steel bars, and
a significant volume of material is wasted as chips from the machining.
However, if the part is made by P/M processes, little or no machining is
necessary, there is less wasted material, and the cost is much lower.
Many small parts for automobiles and appliances are produced in this
manner. The second greatest volume of P/M parts is made from alumi-
num powder. These parts are light, corrosion-resistant, and can be heat
treated to appreciably increase the strength. Small parts for automobiles
and appliances are the most common applications.

A recent process uses P/M methods to improve the homogeneity and
toughness of high-alloy tool steels. Cast ingots of these alloys contain a
coarse network of brittle phases that are very difficult to break up by hot
working, but if, instead of being cast into ingots, the liquid is atomized
(solidified as small droplets), the rapidly solidified particles will be ho-
mogeneous. This powder can then be hot pressed into consolidated bars
with better mechanical properties than those produced by ingot casting.
Consolidation is often achieved by hot isostatic pressing, wrapping the
pressed powder in an envelope of steel or glass, and heating it in a hot
inert gas at high pressure. The consolidated metal is then worked into
finished parts.
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