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HBanoBa H.K. AHrmiickuii s3pIK [JI HMHKEHEPOB-MEXAaHHMKOB: YydeOHOoe mocoOue 1o
po(heCcCHOHATLHOM KOMMYHHKAIIMH JIJIs MarucTpanToB 1 xypca. MIBaH. roc. XUM.-TEXHOJI. YH-T.
HBanoso, 2017.

Hacrosimee yueOHOe mocoOmMe aApecoBaHO CTyJICHTaM-MEXaHHMKaM, HW3ydYalolIuM
npogecCHOHaIbHO-OPUEHTUPOBAHHBIM  aHTTIMICKUIA  A3bIK Ha 1 K. MarucTpaTypbl o
nporpaMMaM MOATOTOBKM "MalnHbl U anmaparbl XUMHUYeckux npousBoiacts", "[Ipomeccsl u
annaparbl XUMHYECKOW TEXHOJIOTHH'".

Lenp mocoOus — cdopMupoBaTh W Pa3BUTh KOMIIETCHIIMH, HEOOXOIUMBIC IS
CaMOCTOSITENIbHOW ~ paboThl ¢ HayyHOW M ydeOHOH auTepaTypoi, i MpodhecCHOHATIBHOIO
OOLIeHMS.

ITocobue  uMeeT  MOIYJBHO-OJIOUHYIO  CTPYKTYpy,  OOECHEeuMBAIOIIyl0  Kak
CaMOCTOSITENIbHOE TOBTOPEHUE paHee MPONIEHHOI0 MaTepuaja, TaK M IOJTy4YeHHE HOBBIX
3HaHUH, a TakXke NpPeIyCMaTPUBAIOIIYIO BBIIOJHEHUE YNPaKHEHUH, TECTOBBIX M TBOPUYECKUX
3a/laHuM, MMOMCK U UCIOJIb30BAaHUE B MPAKTUKE S3bIKA JONOJHUTENIBHBIX HHTEPHET-pecypcoB. B
nocoOue BKJIIOYEHBl YHOPaXHEHUS W 3aJlaHus, NPENoyaraiollue aHajdu3 TEKCTOB U pa3BUTHE
HaBBIKOB I10JIb30BaHUsI CIOBAPEM.

ITpu coctaBneHNH MOCOOMS UCIONIB30BAIMCH AYTEHTUYHbIE aHIJIOSN3bIUHbIE CTAThH U Pl
y4€OHBIX TOCOOUH MO aHIVIMHCKOMY SI3BIKY Ul CTYI€HTOB-MEXaHUKOB.

Peuenzentsr: k.¢.H. U.B.KynukoBa (VBaHOBCKHUI TOCY1apCTBEHHbIN YHUBEPCUTET)
k.T.H H.P.Kokuna (MBaHOBCKMii ToCyZapCTBEHHBIH XUMHKO-TEXHOJOTHYECKHI
YHUBEPCUTET)



[MPEAVCJIOBUE
(s mpenogaBaTesieit U CTYICHTOB)

JlanHoe y4eOHOe mocoOue, aapecoBaHHOE CTyJeHTaM-MarucTpanTtam | Kypca, sBiseTcs
COCTaBHOM YacThIO y4eOHOTO KOMIUIEKCA [UIl H3yY€HHs aHTJIHMICKOro si3bIKa B MarucTparype
BMECTE CO CIEIYIOIMUMH TTOCOOMSIMH, OOpalieHne K KOTOPBIM IPEAIoyiaraeTcsi mpu padboTe ¢
MaTepHaIoM 3TOT0 y4eOHOIro ocoOus:

1. Heanosa H.K. lnapranka s mpodeccopoB: PYKOBOACTBO MO MEXKIYHAapOTHOM

HayuyHoil . IBanoBo: UT'XTYVY, 2006. - 210 c.

2. Usanosa H.K., Hluwkuna C.I'. Academic English: the first steps: yue6HOe mocobue mno

aHTTIUICKOMY s3bIKY AJ1s MaructpantoB. MBanoso: UI'XTY, 2013.- 120 3.

3. I'anuna B.B. Aurnmiickas rpaMMaTtuka: yuyeOHOe MocoOue Al aclUpaHTOB XUMUKO-

TexHosoruueckoro npogpuis.Misanoso: UI'XTY, 2015.

4. Muneesa M.H. MopenupoBaHuE aKaJIeMUYECKOW CTaTbU HA aHTJIMICKOM SI3BIKE Uepe3
aHAJIN3 OPUTHHAITBHBIX XUMHUYECKHX TEKCTOB: y4eOHOE MMocoOre IO aHTITUHCKOMY SI3BIKY
JUTSL 2y IUTOPHOM M CaMOCTOSITEIPHON pabOThl MATUCTPAHTOB M ACIIUPAHTOB
(mampasnenue 020100 «Xumus»)/M.H. MuneeBa; MBaH. roc. XMM.-TE€XHOJI. YH-T.
HBanoso, 2014. — 164 c.

[Tocobue paccumtaHo Ha pabOTy B TEUYEHHE JIByX CEMECTPOB: TIO YETHIPE MOAYIS B
KaxxaoM. PaboTta Hal oHUM MOJIyJieM IUIaHUpYeTCsl B TeueHue 4 3aHATHH (8§ yacoB), KOTOpHIE
BKITIOYAFOT:

® CaMOCTOSTENbHYIO OAr0oTOBKY K 3aHaTHsIM (BJIOK 1),
® TIPOBEPKY BBHIMOIHEHHBIX 3aAanuii u ynpaxkHeHnus (BJIOK 2): yrenue u aHanmm3 Tekcra;

MOBTOPEHHE TPaMMATHKH, PACHIMPEHUE JIEKCHYECKOro 3amaca, pa3BUTHE HAaBBIKOB

paboThl C MCTOYHHUKOM JJIsl MOJy4YeHHs HMH(OpPMAlMUU, COBEPIICHCTBOBAHUE HABBIKOB

YCTHOM peuu;

® BBINIOJHEHNE KOHTPOJBHBIX 33/IaHUI 1O COJCPKAHUIO KAKIOTO MOJIYJISI M UX MPOBEpKa
(BJIOK 3).

Takass MoIynbHO-0JI0YHAS CTPYKTypa MO3BOJSET PAIMOHATIBLHO paclpeeniaTh ydeOHoe
BpeMs TMpernojaBareisi M CTYAEHTa, OCYIIECTBIATh WHIMBUIYadU3alUi0 B OOy4YEeHUH,
AKTUBHU3MPOBATH CAMOCTOSATEIBHYIO paOOTy CTY/ICHTOB.

Copep:kaHue Kypca yUUTHIBAET OCHOBHYIO TEMATHKY NMPO(ecCHOHAIBHOTO 00yUYeHUs 10
yYKa3aHHBIM HAMpaBJICHHUSM IMOATOTOBKH, a TaKXe TPAJAWIIMOHHBIE TPYAHOCTH B OBJAJCHUU
JIEKCUKO-TPAMMAaTHYECKUMU OCOOEHHOCTSMM  CHEIMaJbHOCTH. TeMaTudeckass OpraHu3anus
BHYTPH KaXIOrO MOJIyJs oOOECIeYrBaeT KOHIICHTPUPOBaHHOE U 3(PQPEKTHBHOE OOyUYeHHE
TEPMHHOJIOTMYECKON JIEKCMKE Ha OCHOBE CIIEIUAIBbHO MOJOOpPaHHBIX M CKOMIIMJIMPOBAHHBIX
TEKCTOB (00IKUM 00BEMOM — OKOJIO 15 THIC. I1.3. B K&KJ0M YaCTH MOCOOUS).

Brinonnenue ynpaxHeHUH U 3alaHU BHYTPU KaKJ0ro 0JI0Ka MMEET LIEJbI0 MOATOTOBKY
K OCO3HAHHOMY YTCHHIO W aHAIM3y HAY4YHBIX CTaTeid MO COOCTBEHHOMY  HAyYHOMY
HaIpaBJICHUIO.

[IpenycMOTpeHO  BBINIOJIHEHHWE PA3HOYPOBHEBBIX  YOPAXKHEHHH, YTO  IO3BOJISIET
MPENOAABATENI0 OCYIIECTBIATh UHIUBUAYATU3ALUIO NP OOYyUYEHUU S3bIKY CHEIHMaJIbHOCTH, a
CTYJIEHTaM — CaMOCTOSITENIbHO BBIOMpaTh 3aMaHus (IJI1 MHHHUMAIBLHOTO YPOBHS, 0a30BOTO WU
IPOJIBUHYTOTO) ISl TIOJTy9€HHUs] UTOTOBOM OIEHKH. PekomMeHmyeTcss MpUMEHEHUE pa3IndHbIX
METOJIOB KOHTPOJIS 3HAHUN M OpraHu3anuu padoThl, BKIOYAas CAMONpPOBEPKY, paboTy B
MUHUTPYTIIAX U T.1.

VYBaxaewmble cTyaeHThl! JlaHHOE ocobue - «y4eOHUK-TETPajiby», IOITOMY ISl pabOThHI B
aynutopuu u qoma ero Hano OBA3ATEJIBHO mo momymsim HAIIEYATATD, utoObl B HeM
MO>KHO OBLIO MHCATh: BBITOIHATH YIIPaKHEHUS, 1€JaTh 3aMETKH U T.1.
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PART 1

MODULE 1

CTPYKTYPA U OCHOBHOE COJIEP)KAHUE HAYYHOM CTATHBA

GRAMMAR REVISION:
e CTpyKTypa aHIJIMICKOr0 MPeAJI0KeHUs
e BpemeHna B aKTMBHOM M CTPaJaTeIbLHOM 3aJ10T€
e Ilpuyacrue u repynaui
[

CymecTBuTeIbHOE B PYHKIIMU onpeaeieHus («aTpuOyTUBHbIE
HeMmoYKMN»)

BJIOK 1 3AJJAHUS OJIsI CAMOCTOSATEJBHOM PABOThHI

1)

NpeIJIosKeHUust

CTPYKTYFPA

AHITTUACKOro IPOCTOTO
IIOBECTBOBATEJILHOI'O

PACINPOCTPAHEHHOI'Q IIPEIJICXKEHHAA

HN3yuure cxemy, NpeacTABJIAIOUIYI0 CTPYKTYPY AHIJIMNCKOT0

"Hynesq
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OBCTOATEJALRCTBA

2) HN3yunTe npaBujia nepesojia CylmeCTBUTEIbHOI0 B QyHKIUU
onpeaejaeHus :
«IEIMOYKA» NEPEBOJI (1) | IEPEBOJ (2) |IEPEBO/ (3)
KAKAA? YET'O ? N3 YEI'O ?
JUIA YET'O ?
Steel plate | CranpHas Ilmactuna cramu | [lnactuna us3
(cymr.+cymr) JIaCTUHA (cym.+ cym. B |cramu

(mpun.+cynr.)

POJIHT. MAIEKE)

(cymr.+ mpemior +
CyIL.)

Powder form

[TopormkooOpazHas
dbopma

B Buuge nopomka




Impact force

VY napHas cuia

Cuia ynapa

Installation cost Y cTaHOBOYHAS CTOUMOCTD | —mmmmmmmmmeeee
CTOUMOCTDH YCTaHOBKI/I
Movement direction | ---------====mmmmmmmm- Hanpasnenne | -------------
ABUXKCHU A
Metal corrosion MeTtaminueckas Kopposus =~ | ——=mmmmmmmmm-
KOPPO3Hs MeTana

3) IloBTOopuTe mpaBuMJia YNOTPeOJEHHUS CKa3yeMOro B Pa3jIM4YHbIX
BPEMEHAX AKTHMBHOIO M CTPAAATEJbHOIO (IaCCMBHOIO) 3aJ10ra MO0 y4eOHOMY
nocoouio no rpammatuke B.B.I'anmnoit < www.edu.isuct.ru>

e (CpaBHHTE NPENIOKEHNS C AKTUBHBIM Y IACCUBHBIM 3aJI0TOM CKa3yeMOTro U
oOpaTtute BHUMaHue Ha rpammarnueckyro CTPYKTYPY npennoxennii:

1. Some plants use three stage grinding process rather than two-stage
grinding process.
2. At some plants three stage grinding process rather than two-stage
grinding process is used.
3. Magnetic separation method makes use of the diversity of ores’

magnetism.

4. In the magnetic field, ore grains are separated by the action of magnetic
force and mechanical force.

IloBTOpHMTEe mNpaBWja o0pa3oBaHusi, (yHKIUM H CHOCOOBI IepeBOJa Ha
PYCCKHUI A3bIK AHIVIMHCKOIO MPUYACTHA U TepyHAUs] MO y4eOHOMY MOCOOHI0
B.B.I'anunoii no rpammaTuke < www.edu.isuct.ru>

1. Tlpoananu3upyuTe caeayrommne MOJAEIu:

N + Participle I (-ing) — pyHkus onpeneneHus
steel alloying ... KAKAS? nerupyromas craib

N + Participle II (-ed, 3 ¢.) — ¢pyHKIIUSA OnIpeeICHUS
the system developed KAKAS ? pa3paboranHas cuctema

N + Participle I (-ing) Passive — GyHKIUS ONpeICTICHUS
devices being used KAKWE ? npumensiemsbie




coto3 + Participle I (-ing) — dyHKIHs 0OCTOSATENHCTBA
While (when) grinding UTO JIEJIAA ? mmudys

Coro3 + Participle II (-ed,3 ¢.) — pyHKms obcTosITEILCTBA
When ground KOI'JIA ? (mpu kakoM yciaoBuHu ?) npu HIM(oBKe
When measured KOI'JIA ? (mpu kakom ycliOBUH ?) IPU U3MEPEHUU

6.

[Ipensior + repyHaui
By measuring - myTeM U3MepeHUs
On measuring - npu U3MEPEHUN
Without measuring — 6e3 u3MepeHus
Before measuring — niepes; UsMEpEeHUEM
After measuring - mocje U3MepeHuUs

I'epyHaui B pyHKIMH MOAJIEKANIETO:

Machining is the use of machines to cut pieces of material (called
workpieces) and shape.

CpaBnute: The tools used in machining are called machine tools.
Metals are often machined.

In manufacturing, machining is usually guided by
computers.

Drilling is a technique for cutting circular holes.
While machining, one can use various machine tools.
In some machines toothed cutting wheels can be used.
When machined, a workpiece can be milled or ground.

4) IHpouwmraiite I'maBy 1 u3  yueOHoro mocoduss M.H.MmuieeBou

«MopaeJupoBaHue akaJeMUYeCKON CTATHH HA AHTJIMHCKOM fI3BIKE...)
< www.edu.isuct.ru> ¥ o0paTHTe BHUMAHHE HA CTPYKTYPHbIC H SI3BIKOBbIE
0CO00EHHOCTH HAY4YHOI cTaThbu. ComocTaBbTEe UX ¢ HAYYHOM CTaThell M0 Balei

CNEeNMAIBHOCTH (HAYYHOI TeMe).



BJIOK 2 YIONPAKHEHMUA

1) IIpoananu3upyiiTe npeIJOKeHUsI: omNpeaeuTe  OCHOBHbIE YJIEHBI
NpelJIoKeHUsl, YCTAHOBUTE, KAKHMH YacTAMHU peYH OHHU BbIPAa:KeHbI, B
KAKOM BpPeMEHH M 3aJiore.

Alloying elements for making steel are nickel, chromium, manganese used for
increasing strength and hardness of the steel, as steel is used for the products where
great strength is required. Converter steel is made from molten pig iron by forcing a
blast of cold air under great pressure into the metal.

2) IlepeBeaute «uenoukmn». [logb3yiiTech ciioBapeM:

Ball mill

Jet mill

Impact force

Alr pressure

Batch process

Feed rate

Particle size

Steel dust

Size reduction

Ore particles

Particle size analyzer
Particle size distribution
System pressure drop

3) BeluepkHuTE cjI0BOCcOYeTaHusl, B KOTOpbIX HET cymecrBuTe/ibHOTO B
(pyHKUMHU onpeaeIeHU.

Hamnpuwmep: detaled-analysis, scheme analysis ........................

Designing team, sink bottom, ore pulp, electromotor drive, thin foams,
solid grains, crusher features, hard steel, specific gravity, brittle materials,
gravity concentration, dry separation, soft materials, hard materials properties.

4) CocraBbTe NHUCHMEHHO TMPEIT0KEHUSI CO CKA3yeMbIM B CTPaaaTeJIbHOM
3agore. Ucnoan3yiite riaaroiasl to develop (pa3pabatsiBaTh), to invent
(u300peTath), to discover (OTKpHIBATH)

Oopasen: Radiotelephone was invented in 1915. MJIN: In 1915 radiotelephone
was invented.



Superconductivity 1911

Short wave radio 1918

Electron microscope 1933

FM radio 1931

Radiotelescope 1937

Colour television 1940

All electronic 1943

calculating devices

Mobile phone 1946

1955 optic fibre

1958 modem, ultra sound

1966 fuel injection for autos

1977 fiber-optic communication

1983 cellular-phone, network,
computer virus

1994 microwave

S) IIpoaHaju3upyHTe MO AHIJIO-PYCCKOMY TEXHHYECKOMY CJI0BAPH TEPMHUHBI
GRIND, GRINDING, MILLMILLING

6) Ilpoananu3upyiiTe coaepKaHue HUKENPHUBEJICHHOW AHHOTAIIMU K TEKCTY.

OOparrTe BHUMaHKUE HAa CTPYKTYPY IPEIIOKEeHU, Ha (hOpMY CKazyemoro.

7) Ha ocnoBe ctp. 36-37 yu.nmocobus H.K.MBanoroi, C.I'.ILumkunoi

TUTSE

MaructpantoB Academic English < www.edu.isuct.ru> u cioBaped yCTaHOBUTE
TOYHOE 3Ha4YeHHUeE riaroyioB to investigate, to study, to affect, to effect, to find,
to determine. IloguepkHUTE ITHU IJ1aroJibl B aHHOTALIUH.

FINE GRINDING OF BRITTLE MINERALS AND MATERIALS BY JET MILL

Abstract

Various variables affecting grinding, such as air pressure, minerals or
materials hardness, feed size were investigated. The limitations of grinding of
gypsum, barite, quartz and ferrosilicon were also studied by means of particle

fineness size, distribution, and morphology of ground products.

In this study, a laboratory jet mill CP-10 was used Hardness of mineral and
material samples was determined by means of Vickers micro hardness tester, and
particle size distribution and morphology of ground samples were determined by
using light scattering particle size analyzer and scanning electron microscope

(SEM).




It was found that the density of particles affect the product fineness, i.e.
higher feed rate results in a larger product size. Air pressure is the most vital
variable which affects the grinding by a jet mill. Feed size seems to have a small
effect on hard materials than on softer ones, but a significant effect on that of hard
metals. There were found differences in breakage behaviour and morphology of
ground materials.

Key words: jet mill, grinding of brittle minerals and materials, effect of jet
mill parameters, quartz, ferrosilicon.

8) BcraBbTe IJ1aroJi, NOAXOAAIIMH M0 CMBICJTY.

1. We (m3yunnm) drying rates and the (Bo3aeiictBue) of clay composition.

2. The experiment aim was to (onpeaeanuTh)

3. The mechanochemical (Bnusnue) can be significantly strong.

4. The mechanochemistry of polymorphous transformations was (uccnenoana) for
the cases of first- and second-order phase transitions.

5. Drying conditions (oka3zanu Bausiaue) all physicochemical processes.

9) Yka:knTe KOHCTPYKIMH, KOTOPbIE UCIOJIL3YIOTCS ISl ONpeae/IeHUsl 1eJIu
cratbu (a), omucanusi o0opyaoBanus (0), BLIBOJAOB (B):

1) To sum it up, we’d like to emphasize the parameters...
2) In this study, the effect of physical properties of ...... was investigated.
3) The purpose of this research was to study the fine grinding by a jet mill.
4) It was found that the air pressure was the most vital variable.
5) A laboratory jet mill is schematically illustrated in Figure 2.
6) The compressor is cleaned from its oil and moisture by an air dryer and air
filter.
7) The results show that spherical or rhombus-like particles could be obtained
under varied experimental conditions.
8) The structure of mill chamber is shown in Fig.1.
9) These article explains, why these recommendations are important and
discusses how to optimize FBJM (fluidized-bed jet mill)
10) The FBIM is typically mounted on load cells, which monitor the weight of
the material in the grinding chamber.
11) Finally, the necessary system pressure drop was estimated.
12) The experimental data were well described by the Langmuir adsorption
1sotherm model.

3anoMHMTE: HCCJICAOBAHUA IIOKa3ajikd, 4YTO B MMMCbMEHHOM HaquOﬁ
KOMMYHHKaAITUH Han0o0JIee YaCTOTHBIMU SIBJISIOTCS CICAYIOIIHNC IJ1aroJibl:

10



to show

indicate

to find

to suggest

to argue

(Thaine C. Cambridge Academic English. Intermediate Course. Cambridge, 2012, p.35).

10) H3yumre cJenywiiue cjJI0BapHble omnpeaejeHusi M HalauTe 0OoJiee
noaApooHyw uHpopmaunio B yueonom nocooun H.K.UBanooii «IllInapranka
AJs npogeccopoB» (cTp. 161-162 ) < www.edu.isuct.ru>

Equipment

e the set of necessary
tools for a particular
purpose

¢ Operate/use/install/

* set up equipmrnt:

* modern, the
latest,sophisticated

Plant

* machines used in
industry:

* DEVICE: machine
invented for a
particular purpose

Apparatus

* a set of equipmment
or tools which is
used for a particular
purpose

Ion0epute aHrIMiicKue 3KBUBAJEHTHI K CJI0BAM: IIPOMBIIIJIEHHAs YCTAaHOBKA,

o0opyjoBaHWEe,  yCTaHaBJIMBATh
armaparypa, yCTpOUCTBO.

11

obopymoBaHue,

WHCTPYMEHTHI,  TIpuOOD,



11) IlpoBepbTe, 3HAETE JIM BbI CJIEAYIOIIYH) TEPMUHOJIOTHYECKYIO JIEKCHKY:

To grind, grinding, ball mill, jet mill, equipment, fine powder, particle, size, to
measure, measurement, to alloy, alloy, equation, plant, chamber, fluidized bed, to
suggest, to argue, to investigate, to determine, to conclude, conclusion, to install,
apparatus, abstract, pressure drop, to discuss, to indicate, machining, device.

12



BJIOK 3
KOHTPOJIBHAS PABOTA Ne 1
(max — 10 0a/10B: onMcaHue CTPYKTYPHI cTATHH (3), BHINOJHEHUE JTEKCHKO-
rpaMMaTu4ecKux 3aaanuii (4), nepesosn (3).
JlonoJIHuTeIbHbIE 0AJIbI — 32 MepecKa3 HA AHTJIHIICKOM si3bIKe.)

PaGorasi co craTbeii o cBoeil CHenUaIbLHOCTH, OXapaKTepu3yiiTe ee:

1. The title of the paper is

2. The author (s) of the paper is (are)

3. Heis (They are) from

4. The paper was published

5. It deals with the problems of

6. The main aim of the papers is to (describe, establish, discuss, suggest, study,
investigate, etc.

7. The paper includes parts. They are the following:

8. For achieving their aims, the authors used such methods as

9. They used also the following equipment (apparatuses, plants, installations) :

13



10.The paper contains tables and graphs. They demonstrate
(illustrate)

11.According to the conclusion,

12. HaiiguTe B TeKCTE CTATHH U MEepeBeAUTe IECTh ATPUOYTHBHBIX HENMOYEK.

(Hanpumep: sample material — marepuan odpasua; gas movement direction -
HANpaBJIeHUE IBUKEHHS ra3a)

13. Tou4Ho mepeBenuTe 3arjaaBue CTaTbU.

14. BbiOepure s aHAJAU3A JAeCATHh MNPeIJIOKEHHMH M3 TEKCTa CTAThH.
IHomuepkHUTEe B KaKIOM IMPENJIOKEHUHM IMOAJIexalee M CKazyeMmoe,
onpeJeJUTe, YeM OHHM BBIPAaKEHbI. YKaKUTe NpuyacTuss u repynauii. Ecian
UX HET B ITHUX CTPOKAX, UIIUTE B IPYruX.

15. Haiiaure B TeKCTe CTaTbM M MPOAHAJM3MPYHTE IJ1Aaro0Jbl,
HCIO0JIb30BAHHBIC ABTOPAMHU CTAThU:

U3Yy4eHO (bI)
YCTaHOBJICHO
HANJEHO
paccMOTPEHBI
OTIMCaHbI

onpeeeHsl (0)
00paboTaHbI
npeajiaraeTcsi METo
00CyXKIarTcs

14



16. IlepeBennTe Ha PYCCKHUIl SI3bIK AHHOTALMIO JTAHHOW CTATHH

17. llepexaiiTe OCHOBHOE COJEPKAHNE CTATHH MO-PYCCKHU (MO-AHTJIMHCKH)

MODULE 2

KJIACCU®UKALIUA SABJIEHUM, IPOIIECCOB U OBOPYJIOBAHUS

GRAMMAR REVISION:
e BpemeHa B aKTHBHOM U CTPaJaTel1bHOM 3aJ10T€
e MoaajabHble IJ1aroJibl
e I'epynamii

BJIOK 1 3AJAHUS JJISI CAMOCTOSATEJBHOM PABOThHI

1) IloBTOpUTE MpaBUJIa YNOTPeOJEHUA TePYHINS B PA3JIUYHBIX PyHKIMAX
(mo y4. nocoouto B.B.I'anunoit) <www.edu.isuct.ru)

2) IloBTOpHMTE MpaBUJja yHNoTpeOdJeHUs1 MOAAIBHBIX IJ1ar0J10B

3) Onpenenure Mo TEXHMNYECKOMY CJI0BAPI0 PA3JIMYUA B 3HAYECHUM TJIar0JI0B
to crush, to grind, to mill, to powder

BJIOK 2 YIIPAYKHEHU S

1)  OOpa3yiiTe repyHauii 0T CIeAYIOIIMX IJ1aroJ0B U NepeBeIuTe HA
PYCCKHMH A3BIK:

To grind
To mill
To crush
To cut
To drill
To turn
To machine
To maintain
To miniaturize
To mix

To smelt

To weld

15



2) Oo6pa3yiiTe oT 3THX 1J1aroJoB (ynp.1) cymecTrBuTeIbLHbIE,
o003HauYaIMe 000pyI0BaHNeE /51 BBINOJHEeHUs npouecca. Hanmpumep: mixer
— cMecurenb, Memainka; drill - cBepno, apens, KOIOBOPOT

3) BcraBbTe NOAXOASIIUIA IO CMBICJIY TePMHH (B opMe repyHaus) u
NMOANUIINTE HA3BAHNE MHCTPYMEHTA /IJIsl BBINIOJIHEHHSI ITOM ONepauuu:

1. 1s a technique for cutting circular holes.

2. 1s removing material across a surface area, using
abrasive wheels .

3. is technique for cutting components that have a circular

cross- section. The workpiece in turned by a machine called a lathe

4. is cutting using a blade (a thin, sharp piece of metal).
5. is one of the preparatory processes of ore dressing
.(mpoOuka)

Grind, saw, crush, drill, cut, turn \

4) IlpounTaiiTe M NPOAHAJIM3NPYIiTe HUKeNPUBEAEHHbIH TekcT. O3ariaBbTe
ero M pasjejure COAep:KaHue HA JIOTHYECKHEe YACTH:

Definition (onpenenexue)

Principle (npuHImn aercTBus)
Construction (ycTpoiCTBO, KOHCTPYKITHS)
Application (cdeps! npuMeHeHus)
Materials (06pabatbiBaeMble MaTEpUAIbI)
Types (BUbI)

Advantages (mpeumyiecTBa)

Size (pa3mep)

A ball mill is a cylindrical device used in grinding
(or mixing) materials like ores, chemicals, ceramic raw
materials and paints into extremely fine powder for use
in mineral dressing processes, paints, pyrotechnics, and
ceramics. It 1s widely used in production lines for
powders such as cement, silicates, refractory materials,
fertilizers, etc, as well as for ore dressing of both ferrous
and nonferrous metals. A ball mill works on the principle
of impact and attrition: size reduction is done by impact
as the balls drop from near the top of the shell.
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A ball mill consists of a hollow cylindrical shell rotating about its axis. Ball
mills rotate around a horizontal axis, partially filled with the material to be ground
plus the grinding medium. Different materials are wused as media,
including ceramic balls, flint pebbles and stainless steel balls (chrome steel). Key
properties of grinding media are size, density, hardness and composition. So, the
grinding media particles should be substantially larger than the largest pieces of
material to be ground. The media should be denser than the material being ground.
Where the colour of finished product is important, the colour and material of the
grinding media must be considered. The inner surface of the cylindrical shell is
usually lined with an abrasion-resistant material such as manganese steel or rubber.
The length of the mill is approximately equal to its diameter. An internal cascading
effect reduces the material to a fine powder. Industrial ball mills can operate
continuously, fed at one end and discharged at the other end. Large to medium-
sized ball mills are mechanically rotated on their axis, but small ones normally
consist of a cylindrical capped container that sits on two drive shafts (pulleys and
belts are used to transmit rotary motion). A rock tumbler functions on the same
principle.

Ball mills are used for grinding materials such as coal, pigments, and
feldspar for pottery. Grinding can be carried out either wet or dry but the former is
performed at low speed. Ball mills are used extensively in the mechanical alloying
process in which they are not only used for grinding but for cold welding as well,
with the purpose of producing alloys from powders. Ball mills are also used
in pyrotechnics and in the manufacture of black powder, but cannot be used in the
preparation of some pyrotechnic mixtures such as flash powder because of their
sensitivity to impact. Blending of explosives is an example of an application for
rubber balls. High-quality ball mills are potentially expensive and can grind
mixture particles too as small as 5 nm, enormously increasing surface area and
reaction rates. The grinding works on principle of critical speed. The critical speed
can be understood as that speed after which the steel balls (which are responsible
for the grinding of particles) start rotating along the direction of the cylindrical
device; thus causing no further grinding. Ball mills are used extensively in the
mechanical alloying process in which they are not only used for grinding but for
cold welding as well, with the purpose of producing alloys from powders.

There are two kinds of ball mill, grate type and overall type due to different
ways of discharging material. Ball mills boast several advantages over other
systems: the cost of installation and grinding medium is low; it is suitable for both
batch and continuous operation and applicable for materials of all degrees of
hardness. Aside common ball mills there is a second type of ball mill called a
planetary ball mill. PBM are smaller than common ball mills and mainly used in
laboratories for grinding sample material to very small sizes. A planetary ball mill
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consists of at least one grinding jar which is arranged eccentrically on a so called
sun wheel. The direction of the movement of the sun wheel is opposite to that of
the grinding jaws.

Among the industrial mills currently employed for producing high quality
fine materials, jet mills occupy an important place. A jet mill is a static machine
which doesn’t have any grinding media. The milling component of the jet mill
consists of a chamber with one nozzle or more. The particles to be ground are
accelerated by pressurized gas or steam jets, and the grinding effect is produced by
interparticle collision or by impact against solid surfaces. Comparing to grinding
media mills, jet mills offer some advantages such as: high fineness combined with
a narrow particle size distribution. Because of lower milling chamber temperatures,
and the absence of agitated built-in elements, the jet mill is insusceptible to dust
explosions. In addition, high turbulences in the milling chamber are leading to
higher heat transmission and higher mass transfer, and there is no product
contamination though wear caused by autogeneous grinding. According to the
principle of particles motion in Figure 1, jet mills are classified into spiral jet mills,
target jet mills, and opposed jet mills. The grinding efficiency of jet mill depends
not only on the mill type but also on the velocity of the particles and the particle
sizes, the collision angles of particles hitting each other or the grinding wall or
target, as well as on the milling zone, feed rate and gas pressure, minerals or

material properties and some other parameters.

The demand for finer dry powder products in the submicron or nanometer
scale has lead to the development of a new technology: contrary to conventional
dry fluidized bed jet mills, the new system uses superheated steam as the grinding
gas in the integrated air classifier.

(a) (&) (c)

Fig. 1. Principles of particle motion in three types of jet mill"
a) spiral jet mill b) target jet mill c) opposed jet mill
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5) PaGoras ¢ TekcTOM, BHINOJHUTE CJIeYIOIINE 3aJaHNS:

e HaliaMTe M NMOAYEPKHUTE KOHCTPYKUMHU C MOAAJTbHBIMH
rJarojiaMu;

e HailiuTe, NMOAYECPKHHUTE U NepeBeauTe MPeII0KeHHUs C TePyHANuEM;

® MOJYEPKHHUTE 6 cCKa3yeMbIX B CTPAJATEJbHOM 3aJ10Te, IepeBeAuTe
NPeAJI0KEeHUA

e HaliauTe , MOJYEPKHHUTE U NepeBeauTe 7 «uenoyexk»
(cymecTBUTEbHOE B (PYHKIIUM OIIpeieIeHUs)

6)  3ANIOMHMTE:

JAW

YenwocTtb

TUCKU, KNeLLu,
3aXBaT, 3aXKUM

jaw clutch -
Ky/naykoBasa mydTa

suspended bed

fluidized bed
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7) Haiigure B TEKCTEe CHHOHUMBI K CJIEXYIONIMM CJI0BAM:
Use
Widely used
To carry out
Aim
Enormous
Production

HaiiquTe B TeKCTe AaHTOHUMBI K CJIEYIOIIMM CJIOBAM:
Hollow

Feed

Wet

Low

8) Hanummnre aHrIMiiCKue JKBUBAJICHTHI CJEIYOIIUX TEPMHUHOJIOTHYECKUX
BbIPAKCHUIL:
OoborarieHre MUHEPATIOB
Ooborarienue pyasl
CoIpbe
CTOMMOCTB YCTaHOBKHU
BHyTpeHHSs OBEPXHOCTH
[Topoiiok TOHKOTO momosna
XoJioaHas CBapka
KonocHukoBas pemerka, rpoxot
N3nHoC

I"aGapuTHas MeIbHHUIIA
Comuto, Hacaaka, maTpyooK, popcyHKa
[Tomnpriif KOXKYX IMIIMHAPUYECKON POPMBI
3arpsi3HEHUE

Hanumure pycckue SKBHBAJEHTHI K CJIETYIOIIUM AHTIHIACKUM
BbIPA’KEHHAM H BLIYUHTE HX:

Production line
Refractory materials
Abrasion - resistant
Drive shafts
Batch process
Alloying process
Grinding material
Grinding medium
Continuous operation
To reduce the material to a fine powder
Grinding effect
Steam jet
Ball mill, impact mill, jet mill, planetary ball mill
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9) OnumuTe MEJbHHIBI IIAPOBOI0 THIMA, HCHOJL3YSl CJeAYHIIHe KJIIHIIe:
. are classified into X types/categories

... are classified by ...

... can be divided into X types

... can find application (Moryt HaiiTu npumeHenue) in the following branches:

A ball mill consists of ...

The advantages of ball mills are...

In contains the following parts:

A planetary ball mill includes the following parts:

The main characteristics of the grinding media are ...

The key features (properties) of ... are ...................

The mills are characterized by .....................ooo.el.
According to the text definition, ajetmill1s ...............co

It has the following advantages ...................cooooiiiiiiiiiii
As one can see in Fig.1, jet mills are classified into ..............................
10) 3aiiauTe MO CCHLJIKE HA CAUT NPOU3BOAUTEIEH MEJbHHUI PA3JIMYHOI0 THIIA

U OMUIIIUTE OMH U3 HUX, MOJIb3YsICh IPUBEIEHHBIMH BbIlIe Kiaumie (ynp.9):
https://dir.indiamart.com/impcat/ball-mills.html

11) HaiiguTe Ha caiiTe XapaKTePUCTHUKH YKAa3aHHOTO CpeACTBAa MOMOJIa
(MaTepuaJ, pa3mep, IVIOTHOCTb M T.J.) M ONMIINTE €ro MO-aHIJIHNCKH.
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12) IIpoananu3upyiite
IKCHEPUMEHTAIBHYIO YACTh CTATHHU MO
CHEeNUATBLHOCTH (MM ONMIINTE
HCI0JIb3yeMoe 000pyd0BaHuUe).

[ 2=t —

B
g Alumina Grinding Ball
_m www.chemxin.com

13) IIpoBepbTe ceds1, 3HACTE JIK BBI CJIEAYIONIHE CJIOBA-TEPMHUHDI:
Jaw, bed (fixed, fluidized, suspended), ore dressing, to crush, to grind, to mill, to
powder, batch process, continuous process, fine powder, to reduce in size, ball

mill, impact mill, jet mill, to alloy, alloying process, alloying element, refractory
material, raw material, impact, nozzle, abrasion-resistant, wear-resistant.

BJIOK 3

KOHTPOJIBHAS PABOTA Ne 2

(max — 10 0a/u10B: onMCaHUE CTPYKTYPBI CTAThH (3), BHINOJTHEHHE JIEKCHUKO-
rpaMmMaTu4ecKux 3aaanuii (5), nepesosn (2).

KIACCUPUKALUA U OIIMCAHHUE
1. PaGoTasi ¢ TEeKCTOM, BBINOJHUTE CJIeYIOIINE 3aJaHNS:

1) HaiinnTe B TEKCTE ONMUCAHME CTIENHATBHBIX YCTPOHCTB H MPOIECCOB,
3anMIIuTe uX:

2) YcraHOBHTE IO CJIOBAPI0 TOYHOE 3HAYEHHE TEPMHUHOB:

ore dressing, smelting, separation process, middling, tailing, crusher, metal
recovery process, grinding groove, specific gravity, speed reducer, course
grains, hardness, wet-type-high-intensity separation, to recover iron, to
float , flotation, crushing ration.
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3) BbInumKMTEe NpPUMeEPHI YNOTPEOICHUS B CIOBOCOUETAHUSIX TEPMHUHOB
grinding, crushing, milling

2. IncbMEHHO 0XapaKTepPU3yiiTe, MOJIb3YACh CAeAYIOINMHU KIUIIe:

------

. are classified into X types/categories
.. are classified by ...
can be divided into X types
the process includes the following stages ............... (consists of)...

Ore dressing process can be divided into several steps: crushing,

..........................................................................................

1)  Ore dressing process is a work, including

2)  Ore dressing methods are the following :

This method (..... )makesuse of ...

3) There are...... types of crushing:

-------

4)  There are the following separation
methods

Crushing process is divided into steps:

5)  Types of crushers are:

3. HaliauTe B TEKCTE M 3allUIIMTE OCHOBHbIC XaPAKTEPHUCTUHKH
000py10BaHHA, NMPUMEHAEMOI0 HA PA3JIMYHBIX CTAAUAX 000TALEHUsI PyAbI:
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4. HaijiguTe ¥ BBINMIINTE W3 M. 3 NMPUMEHseMble HA MeTAJLIyPrHYeCKOM
3aBojie B KHP TexHosiornyeckue mpoueccbl MNpu  000raieHuH
nojuMerTaiinueckoi pyanl. IlepeBenure:

5. HaliiuTe aHTOHHUMBI K CJIOBAM;

solid top

fine dry

float magnetic
brittle mixed
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MODULE 3

BBIYNCJIEHUA U UBMEPEHUSA

GRAMMAR REVISION:

e AHIIHIiICKHE YHCTUTEIbHbIE
e CioBooOpa3oBaHme

BJIOK 1 3AJJAHUS OJIsI CAMOCTOSATEJBHOM PABOThHI

1) IToBTOpuTe MpaBuia 0Opa30BaHMS M YTEHUS AHTJIMUCKUX YACITUTEIBHBIX
(ITPUJIOXKXEHMUE 1) (www.edu.isuct.ru , kypcsl H.K.MIBaHoBoi1 asis
MarucTpaHTOB-MEXaHUKOB).

2) IloBTOpuTe NpaBuiia 00pa30BaHUs PA3IMYHBIX YACTEN peun

3) Onpexnenute Mo CIOBAPIO 3HAYEHUS TJIAroJioB to add, to subtract, to
multiply, to divide.

4) Ilpoananuzupyiite Ha ocHoBe MHGopmanuu B [Ipunoxenun 1 npasuia
YTEHUS MPOCTHIX U AECATUUHBIX APOOEH.

5) Tlpoananuzupyiite no Ilpunoxenuro 2 ((www.edu.isuct.ru , Kypcsl
H.K.MBaHOBOI [1711 MarucTpaHTOB-MEXaHUKOB) OCHOBHBIE €IMHUIIBI
U3MepeHus U uxX BedruuHbl. Oco00e BHUMaHue 00paTUTE Ha €AMHUIIBI
MU3MEPEHUS, IPUHATHIE B MEXAHUKE.

6) YTOuHHTE MO CIOBAPIO CXOJCTBO U pa3jinuve B 3HAYECHUU CJI0B speed,
rate, velocity.

BJIOK 2 YIIPA’KHEHUA

1)

2)

Hanummure cioBaMu CJICAYIOIIHUE YUC/IUTECIbHbIC!

1.257
2017y.
1/250 mm
Vi
157°F
339
0.226
2/3
212 km/h
58 rpm
745.7
0,5
A

Paborass mapaMu, ckauTe, HCHOJIb3Ys YHMCJIUTEIbHbIE: JaTy Ballero

poXkaeHHs, HOMep MOOMJBLHOro TejgedoHa, HOMep [0Ma W KBapTHUPBHI,
CeroHAIIHION ATy W TeMIlepaTypy Bo31yXa (HOMEpPHOIl 3HAK aBTOMOOWJIA,
MOIIIHOCTH JIBUTaTeJIsl, peleIbHYI0 CKOPOCTh M T.1.) .
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3) 3anumuTe BBIYUCJICHHSA, HCHOJb3YS CJI0Ba W3 NPUBEICHHOW HMXKe
Ta0JIUIbI:

1. Forty-eight twelve equals thirty-six.

2. One hundred twenty is two thousand.

3. The of a hundred is ten.

4. If you thirty from eighty, it equals fifty.

5. Nought point six three six eight is nought point six
three seven.

6. Seventy five students got excellent marks.

7. If an object travels one kilometre in one hour, its speed or velocity

1m/s.

e per cent
* per
~
e plus, minus, add, subtract, multiplied, divided
J
~
e square root, approximately
* isequal, is not equal
J

4) IlomyepkHure cy(pPpukcbl B HUKeNPHBEIEHHBIX CJ0BAX M ompeaeauTe
YacTh pevn:

Addition, subtraction, multiplication, division, calculation, approximately,

negligible, squared, fraction, measurement, wide, width, widen, long, length,
lengthen, cubic, gravity, specific, weightless, physical, section, pressure.

5) Ilpoananu3upyiite MH(POPMANUIO B HUKENIPUBEJEHHOM TEKCTEe U, CBEPAACH
¢ 1anHbiMu Ilpuiio:kenusi 2, 3amoJiHUTEe TA0AMILY.
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Area is the size of a flat surface calculated by multiplying its length by its
width. In engineering the sizes of electrical wires are specified by a number which
gives an area in square millimetres, in a conductor, for supplying electrical current,
a cross-section area is important. Surface area is the amount of surface that is in
contact.

In everyday life heavy things are measured by weight in grams or
kilograms. But in physics and engineering, grams and kilograms are units of
mass. The mass of the object depends on:

e The volume of the object, measured in cubic metres (m’) — as an object’s
volume increases, it mass increases;

e The density of the object, measured in kilograms per cubic metre (kg/m’) —
as density increases, mass per unit of volume increases.

The mass of the object is the object’s volume multiplied by its density. The
weight of an object is the force exerted on the object’s mass by gravity.

Gravity is the force which attracts objects towards one another, especially
the force that makes things fall to the ground. Specific gravity is the mass of a
particular volume of a substance when compared with a mass of an equal volume
of water at 4° C. A more modern term of this is relative density.

Some materials are very dense, and therefore very heavy. An example is
lead (Pb), which has a density of 11, 340 kg/m’. Other materials, such as expanded
polysterene (which can have a density as low as 10 kg/m”), are very lightweight.

Pressure is a force that a liquid or gas produces when it presses against an
area: gas pressure, water pressure, for example, gas pipes must withstand high
pressure. Stress is a force that acts in a way which often changes the shape of the
object.

Temperature is measured in degrees Celcius (°C). Thermostat regulates
temperature — switches a heating or cooling system on or off at a set temperature.
Thermocouple measures or controls temperature — produces a voltage which
varies proportionally as the temperature difference between two points varies.
Thermistor measures and controls temperature, i.e. produces a resistance which
varies proportionally as temperature varies. Thermistor stands for ‘“thermal
resistor». But heat is energy, so it is measured in joules. To calculate the amount
of energy needed to raise the temperature of a substance, you need to know the
mass of the substance being heated and also its specific heat capacity, i.e. the
amount of energy in joules, required to raise the temperature of one kilogram of the
substance by one degree Celsius.

Both heat and mass can “travel” — transfer. Heat transfer and mass
transfer are kinetic processes that may occur and be studied separately or jointly.
Studying them apart is simpler, but both processes are modelled by similar
mathematical equations in the case of diffusion and convection (there is no mass-
transfer similarity to heat radiation), and it is thus more efficient to consider them
jointly.

Heat transfer is the flow of thermal energy driven by thermal non-
equilibrium (i.e. the effect of a non-uniform temperature field), commonly
measured as a heat flux (vector), i.e. the heat flow per unit time (and usually unit
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normal area) at a control surface. Heat transfer theory is based on thermodynamics,
physical transport phenomena, physical and chemical energy dissipation
phenomena, space-time modelling, additional mathematical modelling, and
experimental tests. Any temperature measuring involves some heat transfer
problem solution. For example: materials processing like casting, welding, hot
shaping, crystal growth, etc. Materials machining is limited by the difficulty to
evacuate the energy dissipation. And not only engineering materials: food
processing and cooking, dish washing, cloth washing, drying and ironing, and
many other house-hold tasks are dominated by heat transfer.

Mass transfer describes the transport of mass from one point to another.
Mass transfer may take place in a single phase or over phase boundaries in
multiphase systems. In the vast majority of engineering problems, mass transfer
involves at least one fluid phase (gas or liquid), although it may also be described
in solid-phase materials. In many cases, the mass transfer of species takes place
together with chemical reactions. The theory of mass transfer allows for the
computation of mass flux in a system and the distribution of the mass of
different species over time and space in such a system, also when chemical
reactions are present. The purpose of such computations is to understand, and
possibly design or control, such a system.

O0beKT N3MepeHus Enunnna nsmepenust CpeacTBo usmMepeHus
Temperature Thermometer
Energy Joule
Volume
Centimeters,meters, A metre
miles, foots, ...........
Cubic meters
Area
Newton
Pascal
Frequency
Watt
Mass
speed/velocity kilometres per hour

6) 3BAIIOMHMUTE 3nauenue riaroJia to vary:

MEHSATD,
BapbMpoOBaTh

(ca)

BCIIOMHMTE: variety, various.

28
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BcraBbTe NpaBWIIbHBIE YaCTH pe4vH, 00pa3oBaHHbIE OT Iy1aroJja to vary:

1) The wide range of each group of materials is due to the

(pa3znooOpasue) of tool compositions.

2) In Fig.2, the hardness of (pa3nuuHbIX) cutting tools as a

function of temperature is shown.

3) Fig.5 illustrates a proportional decrease when the applied pressure
( MEHSIIOCH ).

4) Under (paznuunbix) grinding conditions, the ground product
median size (d50) was different.
5) Particle velocity ( Mmensutach) in relation to

7) SAIIOMHUTE: npuiarareqbHoe specific mnepeBoauTcs Kak

«yaeabHblit». IIpoaHaau3upyiiTe U nepeBeauTe CJI0BOCOYCTAHMS.

heat

capacity

8) YTounurte no caoBapw u no nocodourw H.K.UBanomoii «IllInmapranaka s
npodeccopoB» 3HaYeHHsl rjaarojioB to calculate, to compute. BcraBbTe B
NPaBbIi CTOJI0OUK COOTBETCTBYIOLIMI [J1aroJ:

To judge the number or amount of
something by using information that you
already have, and adding, multiplying,
subtracting or dividing numbers.

To calculate a number or amount by
using a machine (formal)
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9) Haiigure B mnpeamociaeaneM ao3ame Texkcra 10 ciay4yaeB onucaHus
MPOLECCOB, BbIPAKEHHBIX F'epyHAHEM.

10) Hajigure pycckMe 3KBHBAJIEHTHI K CJEIYHOIIMM TEPMHHOJOTMYECKUM
BbIPA’KEHUSAM HA AHTJTHIICKOM:

1. resistance

2. specific heat capacity
3. convection

4. dissipation
5. fluid phase
6
7
8
9

. heat transfer theory
. mass flux
. heat transfer problem
. non-equilibrium
10. solid-phase materials
11. cross-section
12. flat surface
13. engineering materials
14. engineering problems

11) O6pa3yiiTe Apyrue 4acTu peyu OT HUKENPUBEIEHHBIX CJI0B H

nepeBeauTe:
1. Long
2.To calculate
3.Wide
4.To distribute
5.Engineer
6. Model
7. to measure
8. proportion
9. to weigh
10. major

12) BonmuTe B NpaBbIi CTOJOMK, IPOYUTAB OIpe/ieIeHUE B JIEBOM, Ha3BaHHE
U3MEPUTETbHOI0 NPUOOPa WM JAPYroro yCTpoucTBa:

Detects and measures voltage

Detects and measures electric current

Measures the rate of flow of a liquid

Measures or controls temperature

Measures acceleration and deceleration
forces

A variable resistor with three
connections
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Increases voltage and reduces amperage

Converts direct current to alternating
current

Amplifier, diode, inverter, rectifier, resistor, thermocouple, thermostat,
ohmmeter, flowmeter, accelerometer, potentiometer

13) IIpoBepbTe cebs1, 3HAETE JIM Bbl CJIeAyWILUe C/I0Ba:

Specific heat capacity, resistance, resistor, pressure, specific gravity,
dissipation, mass and heat transfer, fluid, flux, non-equilibrium , solid-phase
materials, cross-section, flat surface, speed, rate, velocity, measurement,
computation, to vary, various, variety, to change, stress, density, liquid.

BJIOK 3
KOHTPOJIBHASA PABOTA Ne 3

(max- 10 6aj10B)

1) IlpouyuraiiTe AHHOTALMIO CTATBH M M3y4YUTe NPHMEHsAEMbIe B HeH
ycioBHble  o0o3HayeHusi. IlepeBeaure HMX, MOAB3YsACH  CJIOBapeM.
Crpynnupyiite ux. Hanpumep: napamerpsnl, OTHOCSLIMeCsd K /JAaBJICHUIO,
Temneparype, macce u 1.1. IloguepkHuTe u mnepeBeauTe BBHIPAKECHUS, B
KOTOPBIX €CTh CylecTBUTEeIbHOE B pyHKkunu onpegeaenuss ( N+N)

A)
b)
B)
I)
M)

2) TouHo mepeBeauTe HA3BAHUE CTATHHU

3) Beinumure Bce NpUBEACHHbIC B AHHOTAIIUM JaHHbIE 0 pasMepax (uudppamu
U CJIOBAMM).

Hanpumep:
diameter - 2.0 mm, two point nought millimeters
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4) IlepeBenure cjeayoiue HEMOYKM:

flow velocity
critical heat fluxes
heat generation rate
flow conditions
heat inputs
heat outputs
inner surface temperature
nucleation temperature

5) IIpoaHaIM3UPYHUTE N OOBACHUTE cjaoBocoueranusa flow
velocity, Ho heat generation rate. 3amoJ/siHUTE TAOAUILY:

XapakTepucTuka JIBUKEHU A
MaTEPUAJIBHOTO TeJia

Mopyib BEKTOpa, CKayiApHad
BeJIMUMHA

XapaKTepUuCTUKa U3MEHEHU
BEJINYMHBI 150051 COCTOAHUA,
IIPOTEKAHUA IIpoIlecca.

6) IloguepKHUTE B TEKCTE CKa3dyeMble B CTPaAareJIbHOM 3aJji0re:

O6bL1a nomeweHa
ObLAU UBMEPEHDL
cuumanocy

8apvUPOBANACDH

7) HamuinuTe aHIVIMHACKHE YKBHBAJICHTHI:

BHyTpeHHUU quamMeTp
Bonsnasa netna
Bocxoasaimui moTok
YBesinyuBasics ¢ yMEHbIIIEHUEM
BapwsupoBasoch B mpezaesnax (OT ...J10)
PaBnEIl 00BEM

8) Boinumure (MO-aHIVIMMCKN) MHTEPHALMOHAJIBHYIO JIEKCHUKY (Hampumep,
coefficient) U yrouHuTe Mo CJ0OBApPI0 3HAYEHHE B AHIVIMHCKOM M PYCCKOM
SI3BIKAX.
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TEKCT JJI AHAJIN3A

Effects of outlet subcoolings and heat generation rates on
transient critical heat flux for subcooled flow boiling of water
INn a vertical tube

Authors and affiliations

M. Shibahara, ,K. Fukuda,Q. S. Liu,K. Hata

Abstract

Critical heat fluxes (CHFs) for subcooled flow boiling of water in a
vertical tube due to steady and exponentially heat inputs were measured.
The platinum tube with an inner diameter of 2.0 mm and a length of
94.8 mm was placed vertically in the experimental water loop. The upward
flow velocity was approximately 2.5 m/s and the outlet subcooling ranged
from 18 to 48 K. The heat generation rate was varied exponentially to
investigate the effect of e-folding time on the CHFs. As an experimental
result, the CHFs increased with a decrease in the e-folding time. When the
e-folding times were longer, the CHFs were almost constant, whereas the
CHFs increased for shorter e-folding times. The CHFs were independent
on outlet subcoolings at low flow conditions. Moreover, it was considered
that the explosive-like CHF occurred when the inner surface temperature
of the tube exceeded the lower limit of heterogeneous spontaneous
nucleation (HSN) temperature.

List of symbols

A Surface area (m:)

A  Thermal diffusivity (m:/s)

B Basis limit

C Coefficient in Eq. (26)

C  Coefficient in Eq. (28)

Cp Drag coefficient

¢ Specific heat (J/kg K)

¢, Specific heat at constant pressure (J/kg K)
d Inner diameter of tube (m)

D, Vapor equivalent diameter

F Ratio of activation energy

F  Friction factor

f(B) Function of contact angle (=0.02-0.03)
Fo = a/d: Fourier number

G  Mass velocity (kg/m: s)
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G Acceleration of gravity (m/s:)

h;, Latent heat of vaporization (J/kg)
I=V,/R, Current (A)

J  Probability density (I/m:= s)

K, Coefficient in Eq. (29)

K Boltzmann constant

L Heated length (m)

Mass (kg)

Number of molecules per unit volume (1/ms)

z =

n Dissolved gas concentration (ml)

P Pressure (kPa)

Pr = c,/A Prandtl number

P, Pressure at inlet of heated section (kPa)

P, Pressure measured by inlet pressure transducer (kPa)
P,.. Pressure at outlet of heated section (kPa)

P.,.Pressure measured by inlet pressure transducer (kPa)
P.,Vapor pressure inside a bubble (Pa)

AP=P,—P Pa

Q'Q" Heat input per unit volume (W/ms)
Q  Heat transfer rate (W)

» Initial heat input (W/ms)
Heat flux (W/ms)
Radius of tube (m)

Resistance (Q)

Average roughness (um)

QS O

Standard resistance (Q)

®

Maximum roughness depth (um)

<

X xR R R X

. Mean roughness depth (um)
Re = ud/ Reynolds number

R, Normal resistance (Q)

SLB Sound level of boiling

s  Precision index

T Temperature (K)

T. Mean temperature of tube (K)
T.. Critical temperature (K)
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Tuer. Lower limit of HSN temperature (K)

T Inlet liquid temperature (K)

To. Outlet liquid temperature (K)

T. Inner surface temperature (K)

T... Saturation temperature (K)

T Time (s)

t,» Confidence level

T. = (T + T..)/2 Average bulk liquid temperature (K)
AT = (T; - T.) Inner surface superheat (K)
ATovou = (Tsae — Tou) Outlet liquid subcooling (K)
U Uncertainty

U Flow velocity (m/s)

V' Volume of the experimental tube (ms)

Vi Voltage of the standard resistance (V)

Vx Voltage of the experimental tube (V)

V: Voltage difference (V)

W Weight coefficient

We = G=d/p.0c Weber number

y* Superheated layer

a Coefficient in Eq. (2)

p  Aperture angle of conical cavity (rad)

0 Liquid—solid contact angle (rad)

e Emissivity

¢  Surface roughness

6  Initial thickness of liquid sublayer

A Thermal conductivity (W/mK)

T  E-folding time (s)

v Kinematic viscosity (m:/s)

p Density (kg/ms)

W Viscosity (N s/m?)

. Viscosity at tube wall temperature (N s/m:)
o  Surface tension (N/m)

oy Stefan—Boltzmann constant (=5.67 x 10-8 W/m: K+)
6  Liquid sublayer initial thickness (m), Maximum relative deviation

X  Quality

35



MODULE 4

PROPERTIES OF METALS
METAJIJIBI U UX THUIIBI (yacts 1)

GRAMMAR REVISION:
e HudunuTuUB U ero pyHkuumn
e HNHpuHUTUBHBIE KOHCTPYKIUHU
e CuaoBooOpa3oBanue

BJIOK 1
3AJTAHUS 151 CAMOCTOSITEJTBHOM PABOTHI

1) PaGoras co cBoed cTaTrbeil, BHUMATEJbHO NPOAHAJIM3HPYIiTE ee
IKCMEPUMEHTAJIbHYI0 YacThb W HalaWTe ONHUCAHUE IHKCIEePUMEHTAJILHOM
YCTAHOBKH, €€ CTPYKTYPbl, HH(POPMALIMIO 00 HCIOJIb3YEeMbIX MaTepHaJax.

2) IloBroputre ¢yHKHUH HHPUHUTHBA M OCHOBHbIe HH(PUHUTHBHBbIE
KOHCTPYKIUHM, MPaBUJIA HX IepeBoJa HA PYCCKHH S3bIK M0 IOCOOHI0
B.B.I'anunoii <www.edu.isuct.ru>.

3) IloBTopute Jekcuky u3 Moayas 1, oTHOCSIIYIOCHA K MeTAJLJIaM U HX
o0padoTke.

4) BcnmomMHuTe pa3jinyusi B 3HAYEHUU CJI0B rate, velocity, speed.

BJIOK 2 YIIPAKHEHUSA
1) BHuMaTe/IbHO IPOYUTANTE TEKCT, ONPeAeJUTe ero rJIapHyI Haek.
PROPERIES OF METALS (part 1)

You are sure to know that there are many engineering metals. One can
divide them into metals and non-metals (carbon, silicon, polymers, concrete,
etc.). Alloys can contain both metallic and non-metallic constituents (for
example, sand).

Metallic materials can be divided into ferrous metals and non-ferrous
metals. Steel is known to be the most widely used engineering material — an alloy
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of iron and carbon. It is one of the strongest metals and it is used to produce
products where great strength is required. To begin with, steel comes in a huge
range of different grades with different characteristics. A good place to start is
with the two main types of steel: carbon steel, consisting of iron and carbon, and
alloying steel.

Carbon steels are the oldest tool materials and have been used since 1880.
They can be divided into three main grades:

e Mild steel, the most widely used grade, is a low carbon steel which contains
up to approximately 0,3 % carbon. It is supposed to be used for making
machine parts that do not need strength.

e Medium carbon steel is known to contain approximately 0,3% and 0,6%
carbon. They are considered to be a better grade and stronger than machine
steels.

e High carbon steel (0,6% and 1,4 % carbon approximately).

Although inexpensive and easily shaped and sharpened, these steels are not
sufficient hard and wear-resistant to be used for cutting at high speeds when
temperature rises significantly and are not employed widely in modern
manufacturing.

One weakness of mild steel is that it corrodes — its surface progressively
deteriorates due to a chemical reaction. The reaction takes place between an iron in
the steel and the oxygen of the air, to form iron oxide. When iron corrodes, we say
that it rusts. In some metals, such as aluminium, the presence of corrosion is not
a problem, as the layer of oxide around the metal remains hard, which prevents it
from oxidizing any further.

The second main category of steel is alloy steels, which consist of iron,
carbon and one or more alloying elements. Alloy steels are ever wider used in
industry. The grade of alloy steel is known to depend on the metals content. So,
low alloy steels contain 90% or more iron, and up to approximately 10 % of
alloying metals such as chromium, nickel, manganese, molybdenum and
vanadium. For example, tungsten and molybdenum are added in order to make
steel heat-resistant. To increase the wear resistance, manganese is added. Some
alloying elements are applied to make steel rust-resistant (stainless steel). In order
to impart steel this property, usually chromium or other metals which do not rust
are added.

High strength low alloy steels (HSLA) contain smaller quantities of the
above metals.

Tools steels, which are extremely hard, are used to make cutting tools and
working parts of the machines. In order to make cutting tools which operate at
high temperature, such as drill bits, tungsten and/or cobalt are used. In early 1900s
high-speed steels (HSS) to machine at higher speeds were developed. It is
important to mention their advantages: toughness, high resistance to fracture,
inexpensiveness. Two basic types of HSS are: molybdenum (up to about 10 %,
with chromium, vanadium, tungsten and cobalt as alloying elements) and tungsten
(12% to 18% tungsten, with chromium, vanadium, and cobalt as alloying elements.
Due to their properties, HSS were found to be especially suitable for high positive
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rank-angle tools, interrupted cuts, machine tools with low stiffness that are
subjected to vibration and chatter, complex and single-piece tools. To improve
their hardness and wear resistance, steam treatment at elevated temperatures is
used to develop a black oxide layer and to reduce BUE formation.

Steel can be used for a great variety of castings and it can be cast into very
large bodies. In order to provide great strength, cast steel parts enter into the
composition of railroad equipment, agricultural and industrial machinery. The
tensile strength of steel casting 1s from 55,000 to 70,000 Ibs. per square inch. Much
research is being done to improve not only the strength of steel but also it wearing
qualities. So, carbon tool steels are known to lose their hardness at moderate
temperatures. To solve this problem, new alloys are developed, and wvarious
cutting fluids are applied to reduce friction and wear, to cool the cutting zone, to
protect machined surface from environmental corrosion, etc.

e 7,000 grains=
EELEEUEELE o 453:59 grammes

squire ® 6,45 KB. CM.

inch=kBagpaTHbin | in.2
A0NM

INPUMEYAHMUE: rpan (grain) mepa Beca— 64,8 Mmussiurpamma

2) Haiigure W moaYepKHUTE B TeKCTe MHPUHUTUBBI W HHPUHUTHBHBIE
KOHCTPYKHuu. Iloab3yiiTech Ta0MMIAMH M3 YY.MOCOOHA MO TrpaMMAaTHKe
B.B.I'anunoii Ha JUOC ynuBepcurera (www.isuct.edu.ru)

3) PaGoras ¢ cojep:kaHMeM TeKCTa, HAWIAWTe MH(AOPMALMIO M TPOJOJIAKHUTE
(mucbMeHHO) npeasiokenusi. OOpaTuTe BHUMAaHME HA BbIIeJIEHHOE CKa3yeMoe:
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1. An alloy can contain

2. The most widely used engineering material is , which
consists of :

3. The oldest tool material is and it comes in various

4. , consisting of iron, carbon and one or more alloylng
elements, find wide apphcatlon in industry.

5. are usually added in order to make steel heat-resistant.

6. Chromium, which does not rust, is added to steel to make it stainless, 1.e.

7. To make cutting tools and working parts of the machines, are
used.
8. The advantages of HSS are :

9. To improve the hardness and wear resistance of , Steam
treatment at elevated temperatures is used.

10. finds application in railroad equipment, agricultural and
industrial

11. In order to reduce frlctlon and wear, to cool the cutting zone, to protect
machined surface from environmental corrosion are used.

4) Haiinure B TEKCTEe AHIJIMIICKHE 3KBUBAJIEHTHI BbIpaxkenuil. IIpoBepsbre,
3HaeTe JIM Bbl UX MO-AHIVINICKU. BblyyuTe He3HaKOMbIe BbIPAsKeHHUS.

YepHble U LIBETHBIE METAJUIbI
CMa3049HO-0XIaKIAKOIINE KUIKOCTH
Kopp03MOHHO-yCTOMYMBBINA METAILT
N3HOCOYCTOMYNBBIN
Jlerupyromme 3J€MEHTHI
[IpoMmbIlIEHHBIE CTAHKU, 000PYAOBaHKE
Copra ctanu
OO6pabarpiBaTh HA CTAHKE
Mexanudecku oOpabaTbiBaeMasi IOBEPXHOCTh
Bricokoyrnepoaucras crainb
NHCcTpyMEHTaNIbHASA CTallb
[IpouHOCTH CTANM
[TapoBas oOpaboTka
BricokockopocTHast MexaHudeckast o0opadboTka
[IpnnaBars cBOMCTBA
Csepno
OTnuBKH U3 CTAIN

5) BbInuIIKMTE U3 TEKCTA YCTOMYMBLIE CJIOBOCOYETAHMS U NepeBeauTe UX:
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1. to find
2. and metals.
3. engineering

4, steel.

5. tools.

6. parts.

7. carbon steel .

8. temperatures.
9.to solve a

10. environmental

6) OnpenennrTe T0CTOBEPHOCTH NMPUBEIEHHBIX HUKe BbICKasdbiBaHuil. Ecian
HaJ0, ucrupasbTe UX. (True = npaBuiabHo, False = HenpaBuJIbHO).

1. High-speed steel is suitable for making cutting tools that get very hot. T F
2. Steel is an alloy of iron and carbon. T F

3. Mild steel is a hard carbon steel. T F

4. Alloy steels contain carbon and do not rust. T F

5. Low alloy steels contain more chromium than iron. T F

6. Stainless steel is an alloy steel. T F

8. Tungsten is added to steel to prevent rusting and to make it softer. T F

9. Various cutting fluids are applied to reduce friction and wear. T F

10. Cast steel parts enter into the composition of industrial machinery. T F.

7) Pacckaxure 0 MeTaJLIAX, NpPUMEHsAeMbIX TNIPH NPOU3BOICTBE
JIETHPOBAHHOM CTAJIM, HUCHOJIb3ysl HHPUHUTHUB B PyHKIUHN 00CTOSATEIHCTBA
LeJIH 10 ABYM MOJEJIAM:

a) MPHUIATOYHOE MPEANIOKEeHUE ¢ MHOUHUTUBOM + TIIaBHOE IpeiokeHue: In
order to provide great strength, cast steel parts enter into the composition of
railroad equipment.

0) rnaBHoe mpeoxkenue + mpuaatounoe: Cast steel parts enter into the
composition of railroad equipment in order to provide great strength.

tungsten and molybdenum

nickel

cobalt

manganese
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cutting fluids

8) HU3yuure u 3an10MHHUTE 3HAYEHHE CYLECTBUTEJIBHOIO tool:

® DYYHOM MHCTPYMEHT

TOOL

* opyaue Tpyaa

® PEXYLWUN UHCTPYMEHT
TOOL * pesey,

® CTAHOK

boring tool (pactouHoii peseu)
cutting tool

(PexyLmit MHCTPYMEHT, peseL) e TOOL= PE3EL||

planing (cTporanesHblii peseu)
solid ( uenbHbIN peseu) i

\ AHrJ. nocjgoBuna: a bad workman quarrels with his tool

tensile strength tensile stress

NPOYHOCTb Ha pacTarnsawllee
pa3pbiB HanpaMXeHue
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9) 3anummuTe AHIVIMHCKHE IMpWJIAarareJbHble M  CyLIeCTBUTE/IbHbIE,
NpUMeHseMble B TeKCTe I ONMMCAaHMsA CBOMCTB MeraioB. Hanpumep:
strong, strength (mpo4HbIi, Mpo4YHOCcTH). X 10/I2KHO OBITH He MeHee BOCHbMHM.

10) IMoab3ysich KIMIIEe U3 NMPeAbLAYIINX MOAYJIeld U nHpopManuenl U3 TeKCTa,
COCTaBbTE KJIACCU(PHUKALUIO, JONOJTHUB CXEMY:

a) cTajam
0) yriiepoaucTou crajau
B) JIETHPOBAHHOM CTAJIN.

Takke UCIIOJIb3yNTE BBIPAKECHUSA:

The advantages of ................ are ..........
According to the carbon content ...............
They are characterized by .......................
They are knowntobe .........................
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11) OTBeTbTE HA BOINPOCHI:

1. What are the two groups of metals ?

2. What ferrous metals do you know ?

3. What is steel ?

4. What are the constituents of alloys ?

5. What are the two main types of steel ?

6. What are the three main grades of steel ?

7. What are the advantages and disadvantages of carbon steels ?
8. What are the main alloying elements?

9. What is a characteristic of HSLAS ?

10. What kind of steel is used to make cutting tools and working parts of the
machines ?

11. What are the advantages of HSS ?

12. What is the content of molybdenum and tungsten in HSS?
13. What is the tensile strength of steel castings ?
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BJIOK 3
KOHTPOJIBHAS PABOTA Ne 4

(max — 10 GanoB: omMcaHWe CTPYKTYPHI CTaThH (3), BBIMOJHEHNE JEKCUKO-TPAMMATHICCKUX
3amanuii (4), nepeson (3). JomonHuTenbHbIE OATUTHI — 3a TIepecka3 OCHOBHOTO COJICP KAHUS
CTaTbU Ha aHTJIUHCKOM SI3BIKE.

1) IlpounTaiiTe co cjaoBapeM TEKCT M
COCTABbTE HA AHINJIHICKOM  SI3bIKe
Ta0JHIY C onpeae e HUIMHU

Properties of Engineering Materials and
Methods of Testing them

The properties of engineering
materials are known to affect manufacture
and application of materials. All
engineering materials have  definite
characteristics, which determine their
abilities to external loads — forces (small or
large, constant and impact, etc.) which can

Fig.1. A Rupture Machine cause different changes upon the metal:

compression, tensile, torsional, shearing,
bending ones. Usually, several different loads will act on = apply force to — the
components in a machine, or parts (members) of the structure. A component or
member which is designed to carry out (bear) a load is called a load-bearing
component or member. To predict what will happen when components are loaded,
an engineer calculate the magnitude (size) of each load , and also works out the
direction of the load, for example, vertically downwards (upwards). Load is
therefore a vector quantity (or vector), i.e. — a measurement with both a magnitude
and direction. This is different to scalar quantity, which has a magnitude only.

By testing a metal under a load one can define what mechanical properties it
has. In other words, one can determine strength, elasticity, plasticity, hardness and
other properties of the metal. In order to reveal these properties, the metals are
subjected to tests on special devices and machines.

Strength of metals is the property of hard materials to be subjected to the
influence of external forces without damage and without changing their shape.
The ultimate strength of a material is that unit stress developed in the material by
maximum slowly applied load that the material can resist without rupturing in a
tensile strength. Stress is force per unit of area, and is measured in newtons per
square metre, or Pascals (1 N/m’=1 Pa). When objects are stressed, they deform —
that is, they change size, or extend. Extension can be measured as a change in an
object’s length compared with its original length before stress was applied. This
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measurement is called strain. According to a law called Young’s Modulus of
Elasticity , stress is proportional to strain. Thus, stress is the force within a body
which resists deformation due to an extremely applied load. If this load acts upon
a surface unit area, it is called a “unit force”, and a stress resisting it is called a
“unit stress”. An external force acting on an elastic material, the material is
deformed and the deformation is in proportion to the load. Special machines,
called “rupture machines”, are used to test metals for strength (Fig.1).

Elasticity is the ability of the material to change its shape under the influence
of external loads and return to its original form upon removal of the loads. All
materials are elastic, but the range of elasticity varies for different materials.
Elasticity is evaluated by means of modulus of elasticity. To determine the
elasticity, a rupture machine may be used.

Plasticity is that property of a material when under the influence of loads,
specimen of different materials may elongate while their cross-section decreases.
We know plasticity to be the opposite of elasticity. Thus, elasticity is the ability of
material to change its form without breaking under the influence of load and
preserve this changed form after removal of the load. For determining plasticity, a
rupture machine may be used too.

Hardness of material is the property

T to resist deformation under applied load.

| i S Hardness is considered to be the most

important mechanical property of metals.

One can define it also as the ability of

metals to resist penetration of other harder

materials or as resistance to wear. For

determining hardness, a hardness testing
machine may be used (Fig. 2).

The ultimate failure of a component
or structural member depends on the type
of force:

e intension — it will fracture

_ e in compression — it will crush

Fig.2. A hardness testing machine (if it is thick) or buckle if it’s
long and thin (slender),
bending out of shape.

in bending — it will fracture on the side of the component which is in

tension, or crush on the side which is

in compression — or fail to the combination of both

in shear — it will shear (break due to shear force)

in torsion — it will fracture or shear.
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CBONCTBO
AHTJI.SI3bIKE

ME€Tajllla Ha

OnpeneneHre Ha aHIIL

CBOMCTBO
PYCCKOM SI3BIKE

ME€Talllla Ha

2) H3yumnre

HCIOJIB3YH TEXHUICCKYI0O TEPMUHOJIOI IO

HIKeNpUBeAeHHYI0 Ta0auuny u pucyHku. IlepeBenure mnx,

Hemepmunonocu-
yeckoe
0b03HaveHue

Texunueckuii
TEPMUH

Hcnonvzosanue
NpuLacamebHbiM
stress, load, force

c

llepesoo
mepmMuHa Ha
pycckuil

stretching

squashing

bending

scissoring

twisting

¢w:‘,

tension

torsion or torque

3) BInummTe U3 TEKCTa CJeIYyHIIIHe TeXHUYeCKHe TEPMUHBI M0-aHTJIHICKH:

. Kpyuenue

01O LN B~ W —

. [ToBpexienne (MeTaia, KOHCTPYKIIUHU U T.1.)

. Hanipspxenue, nedopmanus
. Hanipspxenue, ycunenue
. Crubanue, UICKpUBJIECHUE
. CnBur, cpes, cpe3biBarolias cuia

. Kpymenne, paznaBnuBanue (1po0ieHue)

. C)KaTI/IC, CAaBJIMBAHHUC
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9. Ympyrocts
10. I'ubkocTh
11. PacTsienue, ynpyrocTs, HaTsDKEHUE, aBlieHue (rapa)
12. Pa3ppIB, IpOYHOCTH HA Pa3pbIB

13. ConpoTuBiieHHE, CONPOTUBIATHCS, YCTOUUHUBBIN K BO3EMCTBUIO

14. Harpyxartsb, Harpy3ka
15. Cuna, oka3blBaTh CHILY
16. Pa3pbiBHas malivHa
17. PactpeckuBanue, pa3pbiB, pa3iom
18. Cuna BHELIHETO BO3/ICUCTBUS

19. Oka3biBaTh CcuUILy
20. Hectun Harpysky

4) YTo4yHHUTE MO CJI0BAPIO 3HAYEHNE BHIPAKEHUH-«CBA30K», KOTOPbIE MOMOTYT
NpH nepeckase:

by means of
due to

1s called
1.e., that 1s
thus

in order to
in other words
according to

5) BeInMIIMTE M3 TEKCTA NpeNJIOKeHHsl, B KOTOPBIX YNOTPeOJSIOTCH ITH
BbIPAKEHMUS.
1.

XN R WD

6) 3anmotHMTE KPOCCBOPA:

1 bent downwards

2 a twisting force

3 take a force without breaking

4 increase in length due to tension

5 long and thin, rather to buckle than to crush
6 a scissoring force
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7) IlepeBeaurte mpenio:keHusi ¢ MHPUHUTHBOM B PA3JIMYHBIX PYHKIHUAX H
UH(PUHUTUBHBIMH KOHCTPYKHusiMH. [loguepkHuTe MX OCHOBHBIE 3JIEMEHTHI
rpaMMaTH4YeCKONl KOHCTPYKIIHH.

1. The properties of engineering materials are known to affect manufacture and
application of materials.

2. To determine the elasticity, a rupture machine may be used.

3. Hardness is considered to be the most important mechanical property of
metals.

4. In order to reveal these properties, the metals are subjected to tests on special
devices and machines.

5. To predict what will happen when components are loaded, an engineer
calculate the magnitude (size) of each load , and also works out the direction of
the load, for example, vertically downwards (upwards).
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6. We know plasticity to be the opposite of elasticity

8) CocraBbTe A5 ce0sl MEHTAJIbHYI0 KapTy IO CBOICTBAM MeETAJ/IOB B
KAaTeropusix «IPUYHHA-CJIEACTBHEY, «CBOWCTBO - ¢moco0 (eguHHUIIA)
U3MepPEeHHs» 1 HA ee OCHOBE MePeCcKAKNTE TEKCT 0 CBOMCTBAX METAJJIOB.

STR ESS e deformation

9) Ilepeckaxkure coJepKaHHUe TEKCTA MO-PYCCKU U MO-AHTJIMUACKH.

10) Oo6cyaure ero.
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JIEKCUYECKHE TECTHBI IJI1 CAMOITPOBEPKH
(00s13aTe/IbHBI KAK MOATOTOBKA K HMTOTOBOMY 3JIEKTPOHHOMY 3a4eTy)

1) IlpoBepbTe ceGsi HA 3HAHMEe TEPMHMHOJIOIMH W HaNUIINTEe IeEepeBOx B
NPaBbIil CTOJIOUK:

1. Add to, addition

2. Alloy, alloy steel, alloying metal

3. Aluminium oxide

4. At a higher pressure, at a lower
pressure

5. At rest

6. Axis of rotation

7. Batch, batch process

8. Bear a load

9. bed (suspended, fluidized, fixed)

10. bend, bending stress

11. capacity, specific capacity

12. carbon steel

13. carry a load

14. cast, casting

15. charge, to charge

16. clutch, clutch jaw

17. coefficient of friction

18. coefficient of linear expansion
(thermal expansion)

19. composite material

20. compressed air , compression

21, compressive strength (stress)

22. conduct, conduction (in heat
transfer)

23. convection, convector

24. coolant

25. cross-section area

26. to crush, crushing

27.cutting fluid

28. cyclic load

29. deformed

30. density, specific density

31. dimension

32. dissipate, dissipation

33. divide by

34. downforce, downstream

35. drilling
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36. driveshaft

37. dynamic load

38.efficiency

39. elastic deformation

40. elastic limit

41. elasticity

42. elongation

43. engineering materials

44. equal to, equation

45. exert force on (exert pressure)

46.expand, expansion

47. fatigue, fatigue cracking

48. feature, characteristic feature

49, ferrous metal

50. flow rate

51. fluid, fluid dynamics

52. flux

53. fraction

54. fracture, fracture toughness

55. friction resistance

56.gas welding, cold welding, gas metal
arc welding

57. go rusty

58. grade of steel

59. grind, grinding, grinder, grinding
medium, grounded

60. hardness

61. heat exchanger

62. heat transfer

63. heat treatment

64. high, height

65. high carbon steel

66. high strength low alloy steel

67. high strength friction

68.inlet

69. input shaft

70. input speed

71. jet mill

72. joule

73. lathe

74. load, load-bearing, loaded

75. low alloy steel

76. low revs
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77. machine, to machine, machining

78. machine tools

79. to measure, measurement

80. mechanical advantage

81. medium carbon steel

82. to melt, melting, melting point,
molten

83. mill (ball m., impact m.,) to mill,
milling

84. malleable

85. negative charge (pressure)

86. non-ferrous metal

87. nought

88. opposing force

89. output shaft

90. overcome friction

91. over-stressed

92. plastic deformation

93. point load

94. powder, to powder

95. power, powerful

96. pressure differential

97. pump, pumping

98. raw material

99. reinforced, reinforcement,
reinforcing material

100. resist, resistance, resistor

101.rust, to rust, rusty

102. scratch hardness

103. to shear, shear stress

104. soldering, soldered

105. solid, solidify

106. specific heat capacity

107. square root

108. stainless steel

109. static load

110. steam jet

111. stiff, stiffness

112. subtract from

113. surface area, surface hardening

114. tensile strength (ultimate tensile
strength)

115.tension
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116. tool steel

117. transfer, heat and mass transfer

118. two-dimensional

119. uniformly distributed load

120. velocity

121. voltage

122. wear, wear-resistant

123. to weigh, weight, weightless

124. working metal

125.workpiece

Pe3ynbTaT: 125-120 npaBuibHBIX OTBETOB: OTIMYHO
119-115 npaBUJIbHBIX OTBETOB: XOPOIIO
114-100 paB. OTBETOB: YIOBJIETBOPUTEIBLHO
MeHee 100 npaBUIIbHBIX .0TBETOB: HEYAOBJIETBOPUTEIIHHO

2) IlomvyepkHHTE CJIOBA, KOTOpbIe O0003HAYAIOT CBOMCTBA METALUIOB U
nepeBeanTe MX:

Heat resistant, brittle, wear-resistant, force, heat treated, loaded, reinforced,
strong, strength-to-weight ratio, alloyed, corrosion-resistant, stiff, plasticity,

deformed, fracture, malleable, ductile, manufactured, elasticity, tensile-strength,
compression, proportionality, wrought, molten, welding.

3) Hanummwure mMO-aHTJIMICKU 4YEThIpE TIJIaroia, o0O03HAYAIONIUME Pa3TUYHYIO
CTEIIEHb U3MEJIBYEHUS MaTepruaia

/7 -
- .
NP
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4) IlocTaBbTe 3HAK + PSAIOM €O CTPOYKOI, B KOTOPOii BbI NOHMMAaeTe Pa3HUILY
3HAYEHHUA MEXKIY CJI0BAMM:

Speed, rate, velocity

To vary, to differ

Various, different

To calculate, to compute

To crush, to powder
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NMPUNOXEHUE 1

I'Ipom3|-|0|.ueHV|e YUNCIIUTEJNIbHbIX

100 a hundred 1,000 a thousand 1,000,000 a million

101 a hundred and one

350 three hundred and fifty

529 five hundred and twenty nine

2,491 two thousand, four hundred and ninety one
7,512 seven thousand, five hundred and twelve
27,408 twenty seven thousand, four hundred and eight
Years

1761 17/64 seventeen sixty-one

1890 18/90 eighteen ninety
1900 1900 nineteen hundred

1907 19/07 nineteen oh seven
2000 two thousand
2007 two thousand and seven

Telephone numbers
01425 365 7098 oh one four two five three six five seven oh

nine eight

0609 655 400 oh six oh nine six double five, four double
oh

Temperatures

14° fourteen degrees

0’ Zero

-12° minus twelve (degrees) below zero.

Ordinal numbers

1* first 20" twentieth

o second 21% twenty-first
3 third 2o™ twenty-second
4 fourth 23 twenty-third
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5t fifth 24" twenty-fourth

13 thirteenth 31 thirty-first
15" fifteenth 5o fifty-second
Dates

22 May May the twenty-second

the twenty second of May
May twenty second (American English)

13 January January the thirteenth
the thirteenth of January
January thirteenth (American English)

30 January January the thirtieth
the thirtieth of January
January thirtieth (American English)

Fractions
vz a half
Va a quarter a fourth (American English)
Va three quarters  three fourths (American English)
1/3 a third
2/3 two thirds
1/8 one eighth
5/8 five eighths
Decimals
1.6 one point six
23.95 twenty-three point nine five
0.762 nought point seven six two
zero point seven six two (American English)
Percentages
1% one per cent

50% fifty per cent
67.3% sixty-seven point three per cent
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NMPUNOXEHUE 2
UNITS OF MEASUREMENT
(from “Professonal English in Use” by M.Ibotson)

Quantity Abbreviation Description S| equivalent
nautical mile (used (no standard) | 6,076.115 ft 1 nautical mile =
length in aviation and 1,852m
shipping)
miles per hour mph miles travelled | 1 mph =
(statute miles per in 1 hour 1.609344 km/h
hour)
speed/velocity
knot (nautical miles kn / kt(s) nautical miles Ikt = 1.852km/h
per hour) travelled in
1 hour
ounce (international oz loz = 0.02835 kg
avoirdupois ounce)
mass - -
pound (international | Ib 16 oz 11b =
avoirdupois pound) 0.45359237kg
pressure and | pound-force per psi 1psi =
stress square inch 6,894.76 Pa
bar approximately | 1bar =
: equal to 100,000 Pa
atmospheric .
atmospheric
pressure
pressure at sea
level
foot-pound force ft.lb moment of 11b | approx.
(foot pounds) force exerted 1.35581 Nm
torque at 1 ft from a
shaft’s axis of
rotation
mechanical hp a historic unit | approx. 745.7 W
engine power horsepower
metric horsepower hp a historic unit | approx. 735.5 W

Notes: In British industry, SI units - not imperial units - are used.

In aviation and shipping, nautical miles (distance), knots (speed) and feet (altitude - for
aircraft) are used as the international standard.

Engine horsepower is usually measured in brake horsepower (bhp). This is the power of the
engine measured at the engine's output shaft. The word ‘brake’ comes from the technique
used to measure engine power in the past. In power tests, a brake was applied to the output
shaft to resist the torque of the engine. The amount of braking force required to do this was

measured.

Degrees Fahrenheit
The following calculations can be used to convert degrees Fahrenheit (°F) to degrees Celsius

(°C), and vice versa:
°C=("F-32)x 5/9
°F = (°C x 9/5) + 32
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VYy4eOHOE n3ganue

NBanosa Haranbs KupumiosHa
VYyeOHoe nocobue

1o MpoheCCUOHATBHOW KOMMYHHKAITUU
JUISL MAaTUCTPAHTOB | Kypca
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XUMHUKO-TEXHOJIOTHYECKUN YHUBEPCUTET
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