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Kadeapa ninoBoi iIHO3eMHOI MOBH Ta IEpPEKIaLy.



Oco0nMBICTh OINAHYBaHHS 1HO3€MHOIO MOBOIO Ha JICHHOMY BiJIUICHHI
MOJISATAE B TOMY, IO OOCAT CaMOCTiHHOI poOOTH CTyJAEHTa 3 YAOCKOHAJICHHS
MOBHUX HaBHKIB 1 BMiHb 3HAYHO IEPEBUINYE OOCIT MPAKTUIHUX ayIUTOPHHX
3aHATDH 3 BUKJIAJAUEM.

Jns  mocsATHEHHsI yCHiXy HEOOXIJIHO BHBYAaTHU MOBY 3 TIEpIIMX JHIB
HaBYaHHS 1 3aliMaTHUCS] CUCTEMATUYHO.

CamocrTiifHa poOoTa CTyA€HTa 3 BUBYCHHS 1HO3EMHOI MOBHU OXOILIIOE:
3amaM’sITOBYBaHHSI ~ CJIB  AQHIJIHACHKOT  MOBHM,  PO3YMIHHS  yTBOPEHHS
CJIOBOCTIOYYEeHb, TPAMaTHYHUX MPaBWJI, YATAHHS BrOJIOC TEKCTIB aHTJHCHKOIO
MOBOIO BIJIMIOBIIHO TIpaBWJIaM YUTAHHS, PO3YMIHHS TEKCTIB, MPOCIYXOBYBaHHS
TEKCTIB, 5Kl 3alKCaHl Ha MarHiTHY IUTIBKY, JJIs TOTO, 00 HABYUTHCS MPABUIBHO
BUMOBJIATH 1 PO3YMITH YCHI MOBIJIOMJIEHHS; CKJIQJaHHS 3allUTaHb Ta BIANOBIJIEH
110 TEKCTIB; MEpEKIa] Ha YKPaiHCbKy MOBY (YCHHI 1 MUCbMOBUH).

Jnst  JOCATHEHHS TAaKOro pIBHSA  OBOJIOJIHHS  MOBOIO  MOTPiOHO
CUCTEMAaTUYHO TPEHYBATH IaM’ SITh BHUBYEHHSM 1HO3EMHHUX CJIB, TEKCTIB.
HeobOximno mnam’staTv, 1mo 310HOCTI PO3BUBAIOTHCA IMiJI Yac poOOTH, IO
YCBIJIOMJICHHI MaTepian Jeriie 3amnaM’siTOBYEThCS HIK HEYCBIJIOMJICHHM, IO
HAaBHYKH YOCKOHATIOIOTHCS MUISIXOM MOCTIHHOTO BUKOHAHHS BIIPAB.

[{isb METOAUYHUX BKAa3IiBOK — OBOJIOJIHHS HABUYKAMU PO3YMIHHS Ta
nepeKiaay, O3HAaWOMJICHHS  Ta  OBOJIOMIHHS  JIEKCHMKOI Y  Talysi
ManuHOOyIyBaHHSI.

MetoauyHi BKa3iBKM CKJIAJAIOThCSA 3 6 MOJYIIB, JOJATKOBUX TEKCTIB Ha
MepeKIIaj i KII0YiB 3 MepeKiiaaMi Ha YKPaiHChbKY MOBY BKJIFOUEHHUX 10 MOIYJIB
TeKcTiB. KoxeH Moysb MICTUTh 3 TEKCTH 1 BIIPABU Ha MEPEKIIaJ], Ha OMaHyBaHHS
1 3aKpIMJICHHS HOBO1 JICKCUKH.

Texctn y METOIMYHMX BKa3iBKaxX MPHUCBAYEHI PIZHOMAHITHIM acleKTam
MalmMHOOyAyBaHHS: Kiacu@ikamii By3JIB 1 JeTanei, UWIIHApaM JBUTYHIB
BHYTPIIIHBOTO 3rOpaHHs, QpiabTpaM, TypOiHaM, KJIalaHaM 1 T. 1H.

MetoauuHi  BKa3iBKM MOpPU3HAYCHI JUJII  CTYJACHTIB  CIHEMIaJbHOCTI

“ITepexmnan”.



UNIT 1

TEXT1

Read and translate the text into Ukrainian.

Machines of various size and complexity are made
up of assemblies (units) (1) and components (2).

A component is an elementary part of a machine
made as one block from one and the same material; an
assembly is a combination of units and components fitted
together at the manufacturing plant.

In our further exposition we shall call all these parts,
their joints (3) and assemblies, performing the simplest
function, machine elements.

There are general-
machine elements.

General- purpose elements include parts of
detachable and permanent joints (5), parts of friction
and gear drives (6), shafts and axles (7), couplings and
clutches (8), bearings (9), springs and machine frames
(10). As parts of various machines, machine elements of
identical type carry out the same functions; they can
therefore be made the subject of special study, a branch of
engineering called machine elements.

Special-purpose elements are employed only in
individual types of machines. Among them, for example,
are such elements as pistons (11), valves (12), spindles
(13), ploughshares (14), etc.

The theory of machine elements is closely related

and special-purpose (4)

to:

(@) theoretical mechanics and the theory of

1. By3mu (cexirii);
2. AeTan;

3. 3’€IHAHHS;

4. yHiBepcasbHI 1
CreIiagi30BaHi.

5. po3’emHi 1
HEPO3’€MHI
3’€JIHAHHS,

6. ppuKIIiiHI
IPUBOJIU 1 3y04acTi
nepeaayi;

7. BalM 1 BicI;

8. 3UeTICHHS 1
My(TH;

0. MIIIIMITHUKH;
10. npyxuHU 1
CTaHUHU
MEXaH13MiB;

11. mopHi;

12.
13.
14.
15.

TBEPIICTH 1

KJIalaHu;
BaJIH;
TUTYXKH1 JIeMellli;

MIIHICTb,

TPUBKICTB;

16. nuTTSA, KyBaHHS 1




mechanisms and machines which enable the forces acting
on the elements and the laws of their motion to be
determined;

(b) the theory of the strength of materials, by means
of which the strength, stiffness and stability (15) of
machine elements can be calculated,;

(c) the course of metallography which provides
necessary information on the rational choice of materials;

(d) methods of casting, forging and welding (16),
heat treatment, machining and assembly (17) which
make their own — production — demands on the design of
machine elements;

(e) technical drawing (18).

The development of the design of machine elements
is closely bound up with the development of machines.
The level of machine production and its technical
standards clearly illustrate the industrial development of a
country. Machine designs are continuously being
improved as new demands are made on them by the
conditions of operation and production,
potentialities are opened up by the development of
science, the appearance of new materials and new methods
for giving these materials the required forms and
properties (19).

The following are the main requirements of
operation and production (20) which determine the
design of modern machines: higher productivity of the
machine and greater power and efficiency, simple
servicing requiring no concentrated attention or
considerable muscular effort on the part of the worker,
high reliability (21) — the continuous functioning of the
machine without failure (before it is morally depreciated

and new

3BaprOBaHHS;

17. TepmanbHa
o0poOka, 00poOKka
Ha BepcTaTax i
MOHTAXK;

18. TexHiuHe
KpPECIICHHS;

19. sxocri;
20.¢yHKIIIOHYBaHHS
Ta MPOYKTUBHICTH;
21. HaOIMHICTD,

22. MOpaJbHO

3acTapuInii;




(22)), the possibility of producing the designed machine in
the quantities required with a minimum expenditure of
labour, materials and other resources.

EXERCISE 1
Translate into Ukrainian.

Assemblies, components, joints, special-purpose machine elements,
general-purpose machine elements, shafts, axles, couplings, clutches, bearings,
springs, machine frames, pistons, valves, the theory of the strength of materials,
stability, casting, welding, heat treatment, machining, assembly, technical
drawing, properties, operation and production, reliability.

EXERCISE 2
Translate into Ukrainian.

Units, manufacturing plant, morally depreciated, friction and gear drives,
spindles, ploughshares, metallography, detachable joints, the theory of machine
elements, strength, stiffness, couplings, permanent joints, forging, springs, the
theory of mechanisms and machines.

EXERCISE 3
Translate into English.

Bysnu, cekiii, nerani, cnemiaai3oBaHi IeTalll MallluH, YHIBEpCaIbHI JeTal
MallliH, p03’€MHI 3’€IHaHHS, BaJIM, 3YCTUICHHS, NIPY>KUHU, CTAHUHU MEXaHI3MIB,
MOPINHI, KJIalmaHW, Bajld, TEOpis MeEXaHI3MIB 1 MAaIllMH, MIIHICTh, TPHUBKICTH,
Metasnorpadis, JUTTA, KyBaHHS, 3BapIOBaHHS, TepMajbHa 00poOKa, oOpoOka Ha

BepCcTaTax, MOHTaX, TEXHIYHE KPECICHHS, (PYHKI[IOHYBaHHS Ta MPOAYKTUBHICTb.




EXERCISE 4
Translate into English.

3aBoA-BUPOOHMK, MYy(PTH, MIAMIMIHUKKA, TEOpis JAeTajedl MalluH,
3’€IHAHHA, MOpPAJBHO 3acTapuiuid, Metamorpadisi, JUTTSA, SIKOCTi, TEOPIEIO
MIIIHOCT1 MaTepialliB, HEPO3 €MHI 3’€JTHaHHS, TUTY)KHI JIEMeIlli, BiCl, HalIHICTb,

MOPIIIHI, KJIanaHu, GPUKIIAHI MPUBOAHM 1 3y0UacTi mepeaadi, TBEPAICTb.

EXERCISE 5
Translate into English.

1. Kypc metanorpadii Bu Oyaere npoXoAuTH Ha TPETbOMY POLIl HAaBYaHHS.
2.By3on — me xomOiHarmis cekmii 1 getamei. 3. HoBa cepis 1mux MamuiH
3a0e3neunTh OUTbIIYy BHOTYXHITH 1 edekTuBHIcTh mpaml. 4. KoHcrpykuii
€KCKaBaTOpiB TOCTIHHO BJIOCKOHAJIOIOTHCS Y BIAMOBIAHOCTI 3 HOBUMH
BUMOTaMH, 110 TOCTalOTh Tnepea OyaiBenbHukamu. 5. Tpeba Hazgicmatu
pekyiaManio 3aBoJoBI-BUpOOHUKY. 6. lle mydTa noTpeOye HeraiHOi 3aMiHMU.
7. 3ybuacTi nepenayi, PpUKLIAHI TPUBOAM 1 BAJIM € YHIBEPCATbHUMHU JETAISIMU.
8. [MokmazmiTe i TEXHIYHI KPECICHHS Ha Mii CTilN. 9. MIHICTD 1 TBEpICTh MHX

JeTajael He BIIMOBIAAI0Th BUMOTaM CITeIM(iKaIlin.

EXERCISE 6
Translate into English.

1. TlosiBa HOBMX METOJIIB HaJaHHS MaTepiasiaMm OakaHoi ¢hopMH 1 sIKOCTEH
pO3LIMpHUIIa MOXJIMBOCTI MalIMHOOYAIBHUKIB. 2. BiH uyWTae y Bac Teopi€ro
MIITHOCT1 MaTepianiB. 3. S rapaHTyto, 110 TOKapHUW BepcTaT Haiioi Gipmu Oyne
¢yHKL10HYBaTH 6€3 300iB /10 TOTO Yacy, siK BiH MOpaJibHO 3actapie. 4. 111 meTonu
TuTTS 3actapium. 5. B IHCTpyKIii HaBemeHl peKOMEHMaIii 10 eKCIuTyaTarlii
JIBUTYHIB BHYTPIIIHBOTO 3ropaHHsA. 6. JloTpuManHsS MOiX peKOMEHaIn

3a0e3neunTh MiHIMAJIbHI 3aTpaTH Ha TPy, MaTepianu i iHi pecypcu. 7. Jletanb



— € CJICMCHTapHa YaCTHHA MAlllMHHU, IO BUT'OTOBJIAETLCA AK OOHC Hiﬂe 3 OJHOTO

it Toro x Martepiany. 8. [lopirHi 1 kjamnanu noTpedyrOTh MOASHHOTO JIOTIIS Y.

TEXT 2
Match the sentences in the left column with their equivalents in the right

one.

1. The reciprocating motion inevitably
involves the loss of time on idle strokes
and overrun, and also dynamic loads,
which restrict the speed.

2. It is quite natural therefore that all
modern machines should preferably

employ continuous rotary motion
instead of periodic reciprocating
motion.

3. MHlustrations of this tendency are:
steam and gas turbines which are used
for higher speeds and powers than
piston engines; centrifugal, gear and
pumps as as
turbocompressors which have ousted
piston  reciprocating pumps and
compressors; rotary boring drills which
have replaced percussion drills; rotary
printing machines instead of flat types,
etc.

4. The development of design in this
direction is far from completed.

5. For example, in earth-moving, a
power shovel with one bucket is as yet

vane well

A. IcHye 6arato Takux MaIlvH.

b. JlocuTe mpUpOIHUM BHUTIISAAE, WO
BC1 Cy4acHi MaIllMHU BHUKOPHUCTOBYIOTD,
TOJIOBHUM

YUHOM, Oe3mnepepBHUN

pyx 3aMiCTh

o0epTabHUIMA
Mep10IUYHOTO 3BOPOTHO-
HOCTYIAJIBHOTO PYXY.

B.  3BOpOTHO-IIOCTYNanbHUWA  pyX
HEMUHYYE MPU3BOJIUTH 1O BTPATH Yacy
Ha XOJOCTHM XIJ, pyX HakKaToM 1

JTMHAMIYHI HaBaHTaKCHHS, 110
3MEHIIYIOTh IBUJIKICTb.

I'. Hampukman, y 3emisiHuX poboTax
€KCKaBaTOp 3 OJHUM KOBIIEM € Ha
3a/1ISTHOO

ChOTOIHI TOJIOBHOO

MAaIlNHOKO, a y TEKCTUIIbHIN
IPOMUCIIOBOCTI LI€ TKAl[bKUH CTaHOK 3
YOBHHMKOM, IO PYXA€EThCS 3BOPOTHO-
HNOCTYHAJIbHO.

J1. Po3BUTOK M3aiiHy B IIbOMY HaIpsMi
€ TAJICKUM BiJ] 3aBEpILICHHS.

E Ane cmemiamictTd B yciX ramyssx
MaIIMHOOYAyBaHHS roCTpo

YCBIJOMJIIOIOTh HEOOXIIHICTh 3aMiHH




the main machine employed and, in the
weaving industry, it is a loom with a
reciprocating shuttle.

6. There are many such machines.

7. However, specialists in all branches
of mechanical engineering are keenly
aware of the necessity of replacing
machines with periodic operation by
continuously operating machines; in
particular, an experimental earth-
digging machine and a circular
weaving loom have recently been
developed.

MaIllUH 3 TEPIOJMYHHUM OIepaliiHuM

OUKJIOM MalllMHAMH, IO IIPAlIOIOTh Y

Oe3mepepBHOMY  PEXHMi,  30KpeMa,
HEI0/IaBHO Oymnu po3po0IIeHi
eKCIIepUMEHTaIbHA 3eMJICKOTTHA

MalllMHA 1 TUKIIYHUNA TKAlIbKUHA CTAaHOK
K. ImroctpamissMu 1€l TeHJEHII €
Ta Ta30BI SIK1

napoBi TypOiHH,

BUKOPHUCTOBYIOTh  3apagul  OuIbIIOL

IIBUJIKOCTI 1 TMOTYXHOCTI, HIXK Y

0e3KpeIhKOTHIX JBUTYHAX;
BIILICHTPOBAHI, 3yOdYacTi 1 JomaTeBi
HACOCH, a TaKOX TypOOKOMIIPECOpH,
Kl BUTICHWJIM TMOPIIHEBl HAcoOCH 1
obepraibHi
Oypw;
JIPYKapChKi MAIlIMHKHU 3aMICTh IJIACKUX

KOMIIPECOPH; Oypu, sKi

3aMIHWIM  yJapHI poraiiitHi

HpUPTIB 1 T. 1H.

EXERCISE 7
Translate into Ukrainian.

The reciprocating motion, centrifugal pumps, piston reciprocating pumps,
idle strokes, overrun, continuous rotary motion, a loom, periodic reciprocating
motion, piston engines, steam and gas turbines, gear pumps, vane pumps,
turbocompressors, rotary boring drills, percussion drills, a power shovel, dynamic

loads, branches, a shuttle.




EXERCISE 8
Translate into English.

Xomoctud Xif, pyX HaKaToM, TYpOOKOMIIpECOpH, JIOMaTeBi HACOCH,
3ybuacTi Hacocu, Oe3mepepBHUI 0OepTalbHUI PyX, MApOBl Ta ra3oBl TypOiHH,
NepIOAUYHUN 3BOPOTHO-TIOCTYNAIBHUN PYyX, BALICHTPOBAHI HACOCH, JWHAMIYHI
HaBaHTaXEHHs, MOPITHEB1 HACOCH, 00epTalibHI OypH, yaapHi OypH, eKCKaBaTop,
TKAallbKUM CTAHOK, Taly3l, TKalbKHM YOBHHUK, O€3KpeHIKondHI JABUTYHH,

3BOPOTHO-TIOCTYNAIBHUMI PYX.

EXERCISE 9
Translate into English.

1. IIBUIKICTh 3MEHIIYETHCA Yepe3 ITUHAMIUHI HAaBAHTAXEHHS 1 XOJIOCTUH
Xig. 2. MalmvHu 3 nepioAUYyHUM ONEpaliiHUM LUKIOM MNOCTYIOBO BUXOASATH 3
BXKUTKY. 3. Kpeciennsa 3emnexkonHoi MamuHu Tpebda ckomitoBaTu. 4. Jlalite MeHi
CTUCIIY XapaKTEepUCTHKY 3yO0dacTuX HacociB. 5. B oMy Baau mexaHi3MmiB, IIO
3aCTOCOBYIOTh 3BOPOTHO-TIOCTYyHaIbHUN pyx? 6. YOBHUKHM TKallbKUX CTaHKIB
NoTpeOyIOTh NWIBHOIO JOIJIALY 1 yacToro peMoHTy. 7. KiBmr ekckaBaropa
3auepnye OyaiBenbHE CMITTS 1 TigHIMae ioro jgoropu. 8. BiH rtocTpo
YCBIJOMJIFOBAB HEOOXIAHICTh 3aMIiHM MAIIMH 3 TMEPIOJANYHUM OIlepariiHuM
LIMKJIOM OUIbII Cy4YacCHUMH MoJeisiMu. 9.1'a30B1 TypOiHM HOBOTO TMOKOJIHHS

BIJIPI3HSAIOTHCS OLIBIIOI0 MBUAKICTIO 1 TOTY>KHICTIO.

TEXT 3
Read and translate the text into Ukrainian.

Machines have long been made in separate parts for convenient servicing,
or even manufacture, assembly and conveyance. However, during the last 50
years the division of machines into parts has become an independent and
important way of improving the economical indices of production and operation.

10



Designs of machines split into rational units are called aggregate designs
(machine-tool building, aircraft industry) or block designs (crane building). They
offer the following advantages:

(a) when setting up a machine from independent units, the elaboration of
various versions or modifications, their testing and putting into serial production
can be limited only to one unit at a time, this greatly simplifying the process of
carrying-out improvements;

(b) on the basis of a small number of units (blocks) it is possible to design
machines for various purposes;

(c) splitting into units shortens the time of assembly operations, because all
units can be assembled and tested simultaneously and brought together for
erection ready-made;

(d) unit design facilitates the maintenance of machines, since this can be
reduced to the replacement of one unit by another — either reconditioned or new.

Until recently power was transmitted from the prime mover to the driving
mechanisms almost exclusively by shafts, toothed wheels, belts, chains, cams,
pushers, levers and other similar devices. Modern machines are characterized by
the wide use of electric, hydraulic and pneumatic drives. This considerably
facilitates the control of mechanisms, which can even be made completely
automatic, mechanisms being remotely controlled to carry out a programme of
any complexity.

The reduction of the mass of machines is an important tend in the
development of designs of modern machines.

EXERCISE 10
Translate into Ukrainian.

Advantages, assembly, conveyance, hydraulic and pneumatic drives
independent units, maintenance, reconditioned, prime mover, aircraft industry,
driving mechanisms, shafts, aggregate designs, toothed wheels, belts, chains,
cams, pushers, levers, Servicing, manufacture, block designs, serial production,
machine-tool building.

11



EXERCISE 11
Translate into English.

OOcnyroByBaHHsI, 30ipka, T1IpaBiiuHI 1 IHEBMOHIYHI JBHUTYHH, BallH,
BUPOOHUIITBO, TPAHCIOPTYBAHHS, CKJIaJCHI KOHCTPYKIli, Ba)Kedl, KyJIayKw,
IPUBOJHI TacH, BepCTAaTOOy/yBaHHS, aBialliifHa MPOMMCIOBICTh, OJIOYHI
KOHCTPYKIIii, JIAHIIOTH, INTOBXadi, II€peBard, aBTOHOMHI OJIOKH, cepiiiHe
BUPOOHUIITBO, €KCIUTyaTallis, BIAHOBICHUM, TEPBUHHUM JBUTYH, pYILIIHAHI

MeXxaHi3Mu, 3y0Jari Kojeca.

EXERCISE 12
Translate into English.

1. Cknaneni KOHCTPYKIIIT HIMPOKO BUKOPUCTOBYIOTHCS y
BepcTaToOyayBaHHi. 2. KOHCTpyrOBaHHSI MallMH 3 HEBEJIMKUX OJIOKIB OOJIETIIy€e
ix ekcruryaTtanito. 3. 3MEHIIMBIIM Macy MalllMHH, BH JIOCSTHETE IMOCTaBIIEHOI
Metu. 4. EHeprig nepenaerbes Bl IEPBUHHOIO JABUTYHA Yepe3 MPUBOAHI MacH U
mToBxayl. 5.3a30p MDK LUMMH 3yOUaTHUMHM KOJe€caMd [JOPIBHIOE OJHOMY
MuTiMeTpy. 6. BUkopucTaHHd THEBMOHIYHMX JBUTYHIB 3a IIMX YMOB
eKCIUTyaTalii HeMOXJiuBe. 7.3a JOMOMOrol0 JUCTAHIINHOIO KEpyBaHHS BU
3MOKEeTe 3/I1MCHIOBATH pOOOTY, 3HAXOASTUMCh Ha Oe3neyHii Bijgcradi. 8. [lutanus
BIIPOBA/XKCHHS y CepiiiHE BUPOOHUIITBO HOBOTO OEH30BO3Yy OYyAyTh PO3TJISHYTI
Ha To3ayeproBoMmy 3i0paHHi mpaBiiHHA. 9. KoHcTpyroBaHHSA OaratoliibOBUX

MalllhuH CTAJI0O MOKJIMBUM 3aBJSAKH BIIPOBA/PKCHHIO HOBUX TEXHOJIOT1H.

12



UNIT 2

TEXT1

Read and translate the text into Ukrainian.

The cylinder head (1) is cast as one piece. It is
the upper sealing surface of the combustion chamber
(2). It may serve one, two, three, four or six cylinders.
The valve guides (3), which guide the valve stem (4)
during the opening and closing of the valve, are pressed
into the cylinder head. All cylinder heads are made of a
special iron alloy (5) casting containing carbon (6),
silicon (7), and copper. This alloy mixture provides
elasticity and good thermal conductivity (8), and has a
low thermal expansion rate. The size of the cylinder
head is not determined by the number of cylinders but
rather by such factors as the overall cost of the engine,
the cylinder block design, the number of main bearings
(9), the expected thermal stress, and the anticipated
cooling and sealing difficulties (of the cylinder head).

Whether an individual cylinder head is used for
each cylinder or whether the cylinder head covers two,
three, four or six cylinders, it must act as a sealing
surface between the cylinder sleeve (10), cylinder-
block top desk, and oil and cooling passages (11),
without distorting the sleeves or valves. The cylinder
head must be sufficiently strong so that it does not crack
between the cylinder-head bolts, between the intake
and exhaust valves (12), or between the valves and
injector (13) (sleeve or bore (14)).

The internal cooling passages must be located to

1. KpulIKa UAITHAPY;
2. KaMepa 3rOpaHHs;
3. HampaBJIsAOUl
BTYJIKU KJIAllaHY;

. IITOK KJIAIlaHy;

. CIIaB;

. ByTJIELlb;

. KpEMHIij;

. TeTJTOIIPOBIAHICTB;

O 0 9 O »n K~

. KOp1HHI

I IIIAITHUAKY,

10. riap3a HUIHAPY;
11. macnonpoBoau i
KaHaJIM OXOJIO/KCHHS;
12. BITyCKHI Ta
BUITYCKHI KJIallaHM;
13. popcyHnka;

14. xanamn;

15. moTiK OX0JIOAHOT
PIIVHU,

16. ocan;

17. oxanuna.

13




ensure that the coolant flow (15) has a high velocity at
and around the valves and injector tubes. It must remove
heat (steam bubbles) and prevent the accumulation of
deposit (16) or scale (17). The passages should have no
dead ends. The external openings must prevent
turbulence and permit unrestricted circulation from the
cylinder block to the cylinder head and from the
cylinder head to the radiator.

EXERCISE 1
Translate into Ukrainian.

Deposit, cooling passage, coolant, exhaust, scale, intake, oil passage, alloy,
copper, cylinder heads, valve guides, main bearings, silicon, cylinder sleeves, an
injector, a valve stem, carbon, elasticity, velocity, bolts, circulation, steam
bubbles, dead ends, to cast.

EXERCISE 2
Translate into English.

CrmnaB, TeIJIONpPOBIIHICTh, BYTJICIb, KaMepa 3rOpaHHs, MOTIK OXOJIOJAHOI
PIAMHYU, KPEMHIM, KpUIIKa [WIHIPY, GOPCYHKA, IITOK KIarnaHy, MacIONpPOBOIH,
KaHaJl, HaIpaBJsioul BTYJIKM KIamaHy, MiIb, TlIb3a UWIIHAPY, BUITYCKHI
KJIamaHW, KaHaJIW OXOJOJDKCHHS, OKajJMHa, IIBUIKICTh, PO3MOBCIOIKCHHS

TEIJIOBOI EHEeprii.

14




EXERCISE 3
Translate into Ukrainian.
1.V Bunmaaky aBTOMAaTUYHOTO TIEPEKPUTTS KaHANIB  OXOJOKCHHS

BIIKJIIOUITh amapaT Big reHeparopa. 2. CmjaB MICTUTH 3aji3o,

BYTJICIIb,
aTIOMIHINA, KpeMHINA, 0J0BO 1 Miab. 3. Pe3nHOBa mpokjIagka € IOBEPXHEIO
VIIUTBHEHHS. MDK My(QTOr0 1 BakeneM. 4. 30BHIIIHI OTBOPU 3HAXOMSTHCS Ha
ATHAPY. 5. Tpeba
6. TermonpoBiAHICTh METJIM HIDKYA 3a TEIUIONPOBIAHICTH MeTamiB. 7. biok
30

CIIPAMOBYIOTH IITOK KJAIIaHY Hi,Z[‘-IaC BiIIKpI/ITTH

KpasX  KpHILIKH IIPOYUCTUTH MAacJIOMPOBI/I.

MUWTHIPIB  BaXHUTh kimorpamiB. 8. HampaBnsitoui BTYJAKM — KJamaHy

1 3aKpUTTS KIalaHy.
9. [onaganus okaJvHU y GUIBTPU MOXKE MPU3BECTH J10 300iB y poOOTI IBUTYHA.
10. OuikyBaHe TepMiYHE HABAaHTAXXEHHSI HA KaMepy 3rOpaHHs OOUMCIIIOETHCS 3a

HACTYITHOIO (POPMYJIOIO. ..

TEXT 2
Match the sentences in the left column with their equivalents in the right
one.

1. The most common cause of engine
trouble is contaminants in the system;
therefore, the most sensible way to
maintain and preserve a high-
performance hydraulic system is
simply to keep the system clean.

2. Many different types of filters are
manufactured to accommodate the
various types of hydraulic systems.

3. Filters are a lifeline because they
remove contaminants and thus protect
the system.

A. Jlmg pi3HUX THITB TiIpaBIIYHUX

CHUCTEM BUPOOJISIIOTH oararo
PI3HOMaHITHHUX BU[IIB (PUIBTPIB.

b. Bupobuuku CIIOYaTKy
BCTAHOBIIOIOTh  (UIBTPH,  CITUYACTI

GbITBTpH Ta carypH.
B. BoHu TakoXx HamarOTh MMOCIOHUKH 3

eKcIuTyartailii, B SKUX € TOYHI

THCTPYKIIII, 110 3abe3neyarhb
Oe3aBapiliHy poOOTy CKJIaJI0BUX YaCTUH

CHCTCMU.

I'. ®inpTpu € XKUTTEBO HEOOX1THUMHU,
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4. The manufacturers originally install
the filters, strainers, and breathers.

5. They also provide service manuals
with precise instructions in order to
ensure troublefree operation of the
system components.

6. There are three classes of filter
materials: mechanical, inactive
absorbent, and active absorbent.

7. The mechanical filter consists of
closely woven metal screens or disks.
8. It generally removes only fairly
coarse insoluble particles.

9. Inactive absorbent filters are
composed of materials such as cotton,
yarn, cloth, impregnated cellulose
paper, or porous metal.

10. They will remove quite small
particles and some types even remove
water and water-soluble contaminants.
11. Active absorbent filter materials,
such as charcoal or Fuller’s earth,
remove particles by absorption as well
as by filtering.

TOMY BOHHU

110
3a0pyIHIOI0Y1

BUJIAISIOTH
pPEUYOBUHU 1, TaKuUM
YUHOM, 3aXHINAIOTh CUCTEMY.
.  HeaxtuBHO-abcopOyroui  (inpTpu
BUTOTOBJITIFOTHCSI 3 0OaBOBHH, HHTOK,
TKaHWHHU, TPOCSIKHYTOTO IIEIOJI03HOTO
nanepy abo MOpPUCTOTO METay.

E. Mexaniuauii QuIbTp CKIaAa€eThCS 3
IIJIBHO IIJITHAHUX METAJIEBUX CITOK
a00 IHCKIB.

K. HaitnomupeHnima npuduHa aeQexty

JIBUTYHA — 3a0pyJHIOIOYl PEYOBUHU B

CHCTEMI; TaKMM YHWHOM, HaMIIIIIINI
cnocid miaTpuMyBaTH 1 30epiraTu
BUCOKY €(EKTHBHICTh T1IpaBIIYHOI
CUCTEMH moJjisirac B 1i 3aXUCTI BIJ
3a0pyIHEHHS.

3. Marepianu, 3 gKkux 3poOieHi
aKTUBHO-a0OcopOyrounii  (uUIbTpIB, —

JIepeBHUN BYT1UIb uu (yepoBa 3eMiIsl, —
BUJIAJITIOTh YACTUHKH SK a0COpOIIi€ro,
Tak 1 PUIbTpAIII€IO.

I. Bonu

BII(pUIBTPOBYIOTH  TOCHUTh

MaJICHBKI YacTKH, a JCAKI THIIHU
GbiabTpIB  HABITH BHIANSAIOTH BOMY 1
pO3UMHEHI y BOXlI  3a0pyaHIOKOUI
PEUYOBHHH.

K. Bin 3arasiom BindiuIbTpoBYE mulle
JIOCUTH BEJIMKI HEPO3YMHHI YaCTKHU.

J. 3a

GIIBTPH MOAUISMIOTECS HA MEXaHIYHI,

PCHOBHUHOIO BHUT'OTOBJICHHS

HEaKTUBHO-a0COpOyroUl 1  aKTHUBHO-
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abcopOytoul.

EXERCISE 4
Translate into Ukrainian.

Engine trouble, hydraulic system, insoluble, strainers, absorbent, high-
performance, contaminant, filters, manufacturers, water-soluble, absorption,
charcoal, service manuals, impregnated, breathers, cotton, porous metal.

EXERCISE 5
Translate into English.

OinbTpu, abcopOyroumii, camypu, 3a0pyJHIOIOYAa PEUYOBHUHA, CITUACTI
GiTbTpH, TOCIOHMKM 3 eKCIUTyaTallli, MOpUCTuM, nedeKTy ABUTYHA, BHUCOKA
e()EeKTUBHICTD, T1JIpaBIiyHa CUCTEMA, IEPEBHUI BYTlIb, BUPOOHUK, PO3UYMHHUH Y

BO/1, 0aBOBHA, HEPO3UYMHHUH, IPOCAKHYTHUH.

EXERCISE 6
Translate into English.

1. ®inbTpy 3axuIalOTh TPYOONPOBOAM BiA 3a0pyAHEHHS 1 YTBOPEHHS
ocajiB. 2. Bucoka eeKTHUBHICTD TiAPaBIIYHOT CUCTEMHU MATPUMYETHCS aKTUBHO-
abcopOyrounmu  ¢iabTpamMu. 3. CTIHKH OWIHAPY OOTOPTAIOTHCS TOBCTUM
MPOCSKHYTUM LEN0I03HUM nanepom. 4. Camypu — 1€ pi3HOBUZ (UIBTPIB, L0
BIIPI3HAETHCS JIOCUTh CKJIaJHOIO OynoBow. 5. JloTpumaHHS 1HCTPYKIIN 3
MOCIOHMKIB 3 eKCIUTyaTalii 3a0e3neuuTsh 0e3aBapiiiny poOOTy CKJIaJ0BUX YaCTUH
HaIlUX aKTHUBHO-aOcopOytounx QinbTpiB. 6. Po3umHeHi y Boal 3a0pymHiom0ui
PEYOBMHHM HEMOJXJIMBO BHAQIMIIM 3a JOIMOMOIOK MEXaHIYHHX (inbTpiB. 7.

Cituacti GUIBTPU BUTOTOBIISIOTHCS 3 HEPIKABIIOYOI CTAJIL.
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TEXT 3
Read and translate the text into Ukrainian.

Care should be taken when removing the cylinder-head bolts or nuts.

Never remove the cylinder head when it is hot because it will become
distorted (warped).

If the cylinder head is very heavy, use a hoist to lift it from the cylinder
block. If it is small, screw the lift handles into the cylinder head to lift it from the
block. If a cylinder head is excessively tight, do not drive a chisel or screwdriver
between the cylinder block and head to remove it, as this will damage both
surfaces. Lightly tap the cylinder head with a bronze or lead hammer or use a
block of wood to break it loose.

Carefully inspect the combustion chamber once it is exposed. Close
scrutiny can often reveal the cause of high oil consumption, overfueling, water
leakage, or overheating. Damage to pistons, cylinder sleeves, and cylinder block
can also be seen.

When removing the cylinder head, take care not to damage it or the
cylinder block surface. If the studs are used, take care not to bend them. After
removal, place the cylinder head in a holding fixture, or if it happens to be
square, you may place it on a workbench.

EXERCISE 7
Translate into Ukrainian.

Bolts, oil consumption, a cylinder block, lift handles, a screwdriver, a
hammer, nuts, a cylinder head, a hoist, overheating, cylinder sleeves, a
workbench, distorted, water leakage, a chisel, surfaces, lead, a combustion
chamber, overfueling, pistons,

18



EXERCISE 8
Translate into English.

Jlebinka, mONOTO, CIOXWBAaHHA MAacTWa, BEPCTaK, OOBTH, TMiAHOMHI
PYKIB’sl, CBUHIICBUH, BUKPYTKa, OJIOK HWIIHAPIB, HAAMIPHE CIIOKUBAHHS TAJINBA,
raiiky, MOPIIHI, KPHUIIKa HUIIHIPY, KaMepy 3TOpaHHs, BUTOKH BOJY, BIBUHTUTH,

MOJIOTOK, MEPETpiB, T'Ib3H HMITIHAPIB.

EXERCISE 9
Translate into English.

1. 3aiiMaHHs BUHUKIIO BHACIJOK HEXTYBAaHHSI MPAaBUIIAMH IPOTUIIOKEAKHOI
oesneku. 2. Y ruizno A2 BcraBre mwtup b2. 3. J0J0TO 4acTO BUKOPUCTOBYIOTH
Uist poOOTH 3 JiepeBOM. 4. BUKOPUCTOBYIOUM IIJIOCKOTYOIll, 3arBUHTITH OOBTH Y
KpUIIKY IWIHIAPY. 5. BUKOpHCTaHHS OYMILEHOTO MajiuBa MOXE CKOPOTHTH
CIIO’KMBAHHSI MacTHiia y miBTopa pasu. 6. IleperpiB Mmoxe npusBectu 10 3001B y
poOoTu aABuryHa. 7. Bi3bMITh PYKiB’S MOJOTKa 3a KIHYMK 1 3JIETKa BAapTe
METAJICBOI0 YACTUHOIO MO KPUIII MWIHAPY. 8. MU He MaeMO IpaBo JIOMYCTUTH
nedopmaitito 6anok Nmokpisii. 9. OrysiHb KaMepy 3ropaHHs, 3MacTH MOPIIHI Ta

nepeBip crpaBHICTh GIbTPiB. 10. OOMABI TOBEPXHI — MOIIKOHKEHI.
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UNIT 3

TEXT1

Read and translate the text into Ukrainian.

Every machine is made up of hundreds or often
thousands of parts. For example, an automobile has
about 16,000 parts.

To function in machines, parts are joined
together to form sliding and fixed joints (1). The first
group includes joints which link, for example, a
connecting rod (2) and crank pin (3), a shaft (4) and
shaft bearings (5) or a toothed wheel and rack (6);
the second group is illustrated by joints fastening the
plates of a boiler together or with its dishes (7), a
cover and bearing housing (8) of a rod and piston
9).

While the presence of sliding joints is
exclusively dictated by machine kinematics, fixed
joints are employed to split the machine into units and
sets (10), and the former into parts and elements to
facilitate or make possible the manufacture of the
machine, its transportation and maintenance (11).

Engineering practice qualifies as joints proper
only fixed joints. Depending on the reasons, which
make the dismountability (12) of a work imperative,
detachable or permanent joints are chosen.

Permanent joints (13) do not allow a work to
be disassembled without destroying the connecting
components. As a rule, permanent joints are provided

1. pyxomi 1 TBepi
3’€JTHAHHS,

2. 3’eIHyBaIbHUI
HITOK;

3. masjerb KpUBOIIMIIA;
4. Ba;

5. onopu Bany;

6. 3y0uacTte KoJieco 1
MIBICKA;

7. KJIallaHW;

8. KOBIIaK 1 r'HI3I0
M1IITUATTHAKY;

9. cTep>KeHb 1 MOPIIEHB;
10. arperaTu 1 By3:u;
11. oOcnyroByBaHHS;
12. neMOHTa)XH1
BIIACTHBOCTI;

13. Hepo3’eMHI
3’€THAHHS,

14. Hecyua
KOHCTPYKIIIS;

15. 3aknenyBaHHS;
16. po3mmproBaHHs;
17. inTepdepeniris;

18. 3BaproBaHH4;
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wherever the dismantling of a work is necessitated by
production considerations — possibility, convenience or
economy in manufacture. Such joints are made in
location where they usually either do not increase the
weight of the work at all over the weight of an integral
work (14) or increase it negligibly.

Permanent joints can be made by mechanical
methods — riveting (15), expanding (16) and
interference (17) fits, and by physico-chemical
adhesion — welding (18), brazing (19), soldering (20)
and adhesive bonding (21).

In modern engineering practice preference is
given to the latter group — welded, brazed, soldered
and adhesive-bonded joints. In machine tools
adhesives are employed to bond carriage guideways
(22) to beds (23), and in the automobile industry — to
fasten friction linings (24) to clutch disks (25) and
brake bands (26).

Detachable joints (27) allow the disassembly of
a unit without damaging the fastened elements and the
connecting components. Here belong all types of
threaded joints (28), pin and cotter joints (29) as
well as key, splined (30) and others which can be
called shaped joints.

Detachable joints can be subdivided into design
joints (31) stipulated by special features of the work
(for instance, joints between elements made from
different materials) and operational joints (32)
stipulated by considerations of ease of operation and
sometimes of maintenance and transportation.

19. naiika TBepIMM
MIPUTIOEM;

20. maiika M’ IKUM
TIPUTIOEM;

21. 3’eqHyBaJIbHE
CKJICIOBaHHS;

22. TI0J03KH CYTIOPTIB;
23. CTaHUHH;

24. ppukiitai
HaKJIagKA

25. nucku Myt
3YCTUICHHS;

26. TaJIbMOBI CTPIYKU;
27. po3’eMHI
3’€JIHAHHS,

28. pi3ayibHi 3’ € THAHHS;
29. mapHipH1 ¥ KIMHOBI
3’€JIHAHHS,

30. nUIBOBI;

31. KOHCTpPYKIIiiTH1
3’€JIHAHHS,

32. oneparriiini

3’ €THAHHS.
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EXERCISE 1
Translate into Ukrainian.

Threaded joints, a connecting rod, a shaft, a toothed wheel and rack, a
cover and bearing housing, maintenance, dismountability, permanent joints,
connecting components, riveting, expanding, interference, welding, soldering,
machine tools, carriage guideways, friction linings, brake bands, splined,
operational joints.

EXERCISE 2
Translate into Ukrainian.

Detachable joints, a work imperative, shaft bearings, pin and cotter joints,
sliding and fixed joints, a rod and a piston, weight of an integral work, design
joints, units and sets, friction linings, beds, a crank pin, brazing, brazing, adhesive
bonding, disassembly, permanent joints, clutch disks.

EXERCISE 3
Translate into English.

Pyxomi 1 TBepi 3’€aHaHHS, Majelb KPUBOIIWIIA, BaJ, 3yOuacTe KoJeco i
MiJBICKA, KJalaHW, arperaTd 1 BY3Jd, JEMOHTaXXHI BJIACTUBOCTI, Bara HECy4oi
KOHCTPYKIIi, 3akjenyBaHHs, I1HTep(dEepeHlis, 3BaplOBaHHs, Mailka TBEPIUM
MPUIIOEM, 3’€/IHYBaJbHE CKIICIOBAHHS, IOJIO3KM CYMNOPTIB, CTAHWHH, TajdbMOBI
CTPIYKH, PO3’€MHI 3’€IHAHHS, PO30MpPAHHS, PI3aJbHI 3’€HAHHS, IUIILBOBUIA,

KOHCTPYKITIHHI 3’ € THAHHS.

EXERCISE 4
Translate into English.

[lafika M’SKMM TpUIIOEM, OMepaliiHi 3 €IHAHHS, 3 €IHYBaJIbHI

KOMIIOHEHTH, 3 €IHYBaJIbHHM INTOK, MJUCKH MYy(PT 3YEIUICHHS, Nalelb

KpUBOUIWJIA, 1HXKEHEPHA KOHCTPYKIiA, IIAPHIPHI ¥ KJIMHOBI 3’€JIHAHHA,
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HEpOo3’€MHI 3’€JIHaHHs, MEXaHIYHI BEPCTaTH, CTEP>KEHb 1 MOPIICHb, Bara HECy4oi
KOHCTPYKIIi, GPUKIINAHI  HaKIaJK{A, KOBHAK 1 THI3A0  MiANIUITHUKY,

iHTepepeHtlis, po3MUPIOBAHHSA, OTIOPH Bally, 00CIYyTrOBYBaHHS.

EXERCISE 5
Translate into English.

1. 3BaptoBaHHsA 1 maiika M’ SKHUM MPUIIOEM MAIOTh JEKUIbKa CYTTEBUX
BiIMIHHOCTEW. 2. Banmu, BUTOTOBIIEHI 3 JIErOBaHOI CTali, MOTPEOYIOTh 3aMiHH
e pa3 y Tpu poku. 3. TpaHcnopTyBaHHsS 1 OOCIYrOBYBaHHSI HE BXOJUThH y
nepesik mocayr. 4. B 3a1eXHOCTI BiJl YMHHUKIB, 1110 BU3HAYAIOTh aMOPTHU3AIlIHHI
BJIACTUBOCTI 00JIaIHAHHS, CTPOK OE3PEMOHTHOI Ipalll JIiHiT MOXKEe KOJIMBATUCS BiJl
I'STA A0 ceMu pokiB. 5. /o po3’eMHUX BIZHOCATH yCl BUAU IIAPHIPHUX,
pi3aJIbHUX 1 KIMHOBHX 3’€lHaHb. 6. Hepo3’eMHI 3’€JHaHHS MOKHAa BUTOTOBHUTH
HE JIMIIE MEXaHIYHUM ciocoOoM. 7. TokapHUM CTaHOK CKIIAJA€EThCsl OUTBII HIXK 3
1100 neraneit. 8. MamMHHa KiHEMaTHKa BHUBYAETHCS Y JPYroMy CEMECTI.

9. 3ybuacTi kKoseca 3aKpiIIIIOI0Th Ha CIICIAIBHIX ITiBICKaX.

EXERCISE 6
Translate into English.

1.V mammHOOynyBaHHI IIMPOKO BHUKOPUCTOBYIOTHCA TBEPIl 3’ €HAHHS.
2. JliameTp 3’€QHYBaIBbHOTO INTOKY JOpiBHIOE 12 MM. 3. 30iiblIeHHS Baru
Hecy4doi KOHCTPYKIi HemopeuHe. 4. Ilicms oXOJMOMKEHHS CTHUK 3BapIOBaHHS
Tpeba oOpoOutu pammiiem. 5. Knei 1p0ro THUIy BHUKOPHUCTOBYIOTHCA Y
MIPOMMCIIOBOCTI JJiA 3’€JIHYBaJbHOTO CKJICIOBaHHA. 6. J[eMOHTax 1HXEHEpHOI
KOHCTPYKIIi 0€3 NOTpUMaHHS ycCiX 3aXO[1B Oe3MeKHu Tpyla MOXKE MPU3BECTH JI0
TpaBMatu3My. 7. MeraneBa CTpyXKa HE TOBHHHA MOTPAIUIATA Ha IMOJIO03KU

cynoprta. 8. [lopienb poOuTh 87 MUKITIYHUX MMOIITOBXIB Y XBUIIUHY.
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TEXT 2
Match the sentences in the left column with their equivalents in the right

one.

1. The designing of joints is an
extremely responsible task since the
majority of failure occurs in a machine
exactly at the joints.

2. As well as being economical, joints
should satisfy, depending on their
purpose, the requirements of strength,
tightness, stiffness and in special cases
also heat and electric conductivity.

3. If some type of joint does not satisfy
all the requirements presented to it,
combined joints may be used.

4. Thus, riveted and bonded joints in
which the glue ensures tightness, and a
bonded seam reinforced with rivets
ensures the required strength, are
employed on aircraft.

5. In mechanical engineering the joints
are made as a rule by hand because the
process is extremely difficult to
mechanize and automatize.

6. The popularity of new types of
joints is due, among other things, to
the desire to make them less laborious.
7. For one thing, welding, as a
continuous process, is rather easy to
automatize.

8. These considerations must be taken

A. 3’eqHaHHS MMOBUHHI OyTH HE TUIBKU

€KOHOMIYHO  BUT1JHHMH, aine W

3aJI0OBOJIBHATH, B  3aJIE)KHOCTI  BIJ
MPU3HAYEHHS, BUMOTH OIOPY, T'YCTOCTI,
KOPCTKOCTI Ta, B OKPEMHX BHUMAIKaX,
TETIONPO30POCTI 1
€JIEKTPOITPOBITHOCTI.

b. Takum uymHOM B miTaKOOYIyBaHHI
BUKOPUCTOBYIOTh 3aKJIEMIOYHI IIAPHIPH 1
MIXKPEUKOBI CTHKOBI 3’€IHAHHSA, B SIKHX
KJIe TapaHTye€ TyCTICTh, a 3MIIHEHUN
3aKJeNKaMHi III0B CIAaWKU TapaHTye
NOTPiIOHUHN Omip.

B. V¥V skocTi enacTUYHUX €JIEMEHTIB
BUKOPHUCTOBYIOTh YC1 BUAM MPYKHH.

I'. KoHcTpytoBaHHsI 3’€[lHaHb € OyXkKe

BIAMOBIAAJILHUM 3aBIAaHHIM, OCKUIBKHU

nepeBakKHa  OUIBIIICTh  TIOJIOMOK B
MaIIIMH1 Ma€ MICIIE Ha 3’ € JHAHHIX.
JA. YV MamumHOOyayBaHHI 3’€IHaHHA

BUTOTOBJISIIOTh, SIK IIPABUIIO, BPY4HY, 00
LIEH TIPOLIEC € HAJI3BUYANHO TSKKHUM JIJIS
MexaHi3alii 1 aBToMaTu3ari.

E. 3 oaHoro OOKy, 3BaploBaHHS SIK
TPUBAJIIMA  TPOIEC  JOCUTh  JIETKO
aBTOMATU3YBaTH.

K. B 0Oaratbox OKpeMHX BHIIaJIKaX

YaCTUHU 3 €IHYIOTh Yepe3 eJIacTH4HI
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into account when selecting the type of
joint.

9. AIll these types of joints are
distinguished by a high stiffness.

10. In many special cases parts are
connected by means of elastic
elements, which ensures a considerable
relative displacement of the parts.

11. All sorts of springs are utilized as
elastic elements.

CJIICMCHTHU, 336631’[6‘1}76

1 (0)
penieBaHTHE 3MIIICHHS YaCTHH.

JIOCUTD

3. IMomynsapHICT, HOBUX BUIIB 3’ €IHAHD
y

3yMOBJICHa, MDK IHIIAM, Oa)XaHHSIM
3pOOUTH X MEHII TPYIOMICTKHMH.
. VYei i

BiI[SHa‘IaIOTBCH BCJINKOIO }KOpCTKiCTI-O.

TUIIHU 3’¢IHAHb
K. Ili o6cTaBunu Tpeba Opatu 10 yBaru
i yac BUOOPY THILY 3’ €THAHHS.

JI. SIkmo sxkuiice BUI 3’¢QHAHHA HE

BIJIITOBI1/IA€ BCIM  BHMOTraM, 10
CTaBIIITBCI OO HBOIO, TO MOXKHA
BUKOPHUCTOBYBATH KOMOIHOBaHI1
3’€THAHHSI.

EXERCISE 5

Translate into Ukrainian.

The strength, tightness, bonded joints, electric conductivity, stiffness,
welding, heat conductivity, riveted joints, mechanical engineering, springs,

combined joints.

EXERCISE 6
Translate into English.

['ycTicTh,  XKOPCTKICT,

omip,

MDKPEMKOBI ~ CTHUKOBI  3’€/IHAaHHS,

TEIUIONPO30PICTh, EIEKTPONPOBIIHICT, KOMOIHOBaHI 3’€JHAHHS, 3aKJICTIOYHI

IIapHipH, 3BapIOBaHHS, IPYKWHU, MAIITMHOOY TyBaHHSI.
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EXERCISE 7
Translate into English.

1. Ilpy>)xuHH BHUTOTOBJSIOTH 31 CTalll Ta PI3HUX CTaJE€BUX CIUIABIB.
2. 3’enHaHHA OYpWJIbHOI YCTAHOBKM TIOBMHHI OyTH HE TUIBKM EKOHOMIYHO
BUTIIHUMH, ajieé ¥ BIJANOBIAATH eKCIuTyaTamiiHuM BuMoram. 3. JKopCTKiCTh
MIJIHUX KUICIb Jyke Hu3bka. 4. TpyIOMICTKICTh — OJWH 3 HAWTOJIOBHIIIMX
yiuHHUKIB. 5. [Ipoliec BHUrOTOBIEHHS 3’€HAHb € HAJI3BUYAWHO BaXKUM IS
MexaHizamii 1 aBromarusanii. 6. [lepeBakHa OLIBIIICTH MOJIOMOK B MAaIllMHAX
BUHHKAE HA MICIIX 3 €qHaHb. 7. 3aKJICTIOYH] MAPHIPH IMIMPOKO BUKOPUCTOBYIOThH

B JIITAaKOOY/TyBaHHI.

TEXT 3
Read and translate the text into Ukrainian.

The principal characteristic of most of the joints is the strength, which is
evaluated from the magnitude of allowable limit load or from the factor of safety,
¢ — the relation between this load and the limit load of the weakest of the fastened
elements.

The main task here is to bring the strength of the joint as near as possible to
the strength of the elements to be joined. Thus? A joint with ¢ = 0.9 has a
strength amounting to 90 per cent of that of the weakest element.

In riveted joints ¢ is always below unity because the plates are weakened
by rivet holes; in welded joints under similar conditions ¢ sometimes
approximates unity. In special cases the presence of rivet holes or weld metal
with poorer mechanical properties is compensated for by a corresponding
increase in the cross-section of the elements in the region of the joint.

The degree of uneven distribution of stress along the section of the parts
and the magnitude of stress concentration and individual points of the joint are
extremely important in ensuring proper strength of joints subjected to varying
load.
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Numerous experimental and theoretical investigations have established that
stress distribution between rivets, along the length of a weld, or through the
thickness of a nut, between the threads of the bolt and nut, is not uniform. As a
rule, stresses reach their maximum at the end points of joints where they can
exceed several times the mean stress determined by the magnitude of the load
related to the joint area.

EXERCISE 8
Translate into Ukrainian.

The limit load, the factor of safety, riveted joints, the strength of the joint,
rivet holes, welded joints, the cross-section, uneven distribution, the magnitude of
stress concentration, the threads of the bolt, the strength, the section of the parts.

EXERCISE 9
Translate into English.

Onip 3’enHaHHs, (pakTop O€3MeKH, MONEPEUHU Mepepi3, HEPIBHOMIPHUN
pO3MOLI, Tepepi3 JHeraneil, BeJIMYMHA KOHIEHTpAIlll HampyXeHHsS, 3BapHI
3pOCTKHU, TPAaHUYHE HABAHTAXKEHHS, 3aKJICTIOYHI MIAPHIPU, 3aKJICTIOYHI OTBOPAMH,

omip, pi3b0a OOBTA.

EXERCISE 10
Translate into English.

1. Onip, 00paxoBYyIOTh, BHUXOJAYM  BiJ BEJIMYMHU TPAHUYHOTO
HaBaHTaxeHHs. 2. 1'0J0BHE 3aBAaHHs TMoJiITae B TOoMy, 1100 3abe3neunTu
IIKOBUTY Oe3reky mporecoBi cratroBaHHs. 3. 3’eqHanus 3 ¢ = 0,8 mae omip,
akuii  popiBaioe 80 % Big omopy Haiicnabmoi gertami. 4. Teopetwuni i

eKCIIEPUMEHTAJIbHI JOCIIIM BCTAHOBWIIM, 1110 3aKJICTIOUHI IIApHIPH € JOCTATHbO
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HaJIHUM BUIOM 3’€JJHaHb B MICISIX, 1[0 HE 3a3HAIOTh BEJIUKHUX HABaHTAXKEHb.
5. 3aKJIenoyYHi OTBOPH MOCHA0IOIOTH OMIp YChOro 3’e€aHaHHsA. 6. HaBaHTaxeHHs
J0CsSITa€ CBOTO MAaKCUMyMy B KIHIICBUX ToYkax. 7. Po3momin HaBaHTaXeHHS
B3/I0BXXK JOBKMHHU 3BapHOTO IIBa HE € ofgHakoBMM. 8. Ha 1ipoMy KpecieHHI BH

0aunTe MOTMEPEUHUX Tepepi3 eTali.
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UNIT 4

TEXT1

Read and translate the text into Ukrainian.

The increasing use of large low-pressure turbines
(1) in combined cycle power plants (2) has led to the
requirements for these machines to be designed for a
wider range of applications, to take account of larger
speed variations, more start-up cycles (3) and higher
condenser pressures (4). Among those parts of the
turbines that have to withstand the highest mechanical
stresses (5) are the low-pressure last-stage blades (6).
While it has long been standard practice to calculate the
static stresses and natural frequencies (7) in the
centrifugal force field (8), the stochastic excitation
forces (9) occurring during part-load operation and at
increased condenser pressures are still determined
experimentally. A new technology employing optical
probes allows these forces to be measured without
causing any major disturbance to normal operation of the
turbine.

Power plant operators make very high demands on
the availability of their steam turbines. For example,
intervals between overhauls (10) of up to 100,000 hours
are expected for the low-pressure turbines. The rotor
blades (11) play an important role in this on account of
their size, which causes them to be subjected to very high
mechanical loads.

To guarantee safe and reliable operation under all
possible service conditions and at every load point (12),

1. TypOiHU HU3BKOTO
TUCKY;

2. eNEKTPOCTAHIIIT
KOMOIHOBaHOI'O
ITUAKITY;

3. MMyCKOBI ITUKJIH;
4. THCKH
KOMITPECOPY;

5. MexaHI4HI
HaBaHTAKCHHS;

6. OCTaHHLOETAITHI
JIOTIaTI;

7. BIacHI 4acTOTH;
8. moye
BIJIIIEHTPOBUX CHUJT;
9. cuim
CTOXaCTUYHOTO
y3araJlbHCHHS;

10. xamTaabH1
PEMOHTH;

11. nomati HECYdOTO
IBUHTA;

12. Touka
TIPUKIIaIaHHS
30CepEIHKEHOTO

HaBaHTA>XCHH,
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great care has to be given to the mechanical dimensioning | 13. naiinepemosimie
of the blades, with special attention paid to the static and | o0uucroBanbHe
dynamic stresses. poTpamMHe
Using advanced calculation software (13), the | 3a0e3meucHus;
static stress in the centrifugal force field due to the stream | 14. BiacHi Moau;
flow can be determined with a sufficient degree of | 15. BimbHOCTOS I
accuracy even for the more complex zones of the blade | momari;
fixation. 16. rpannyHi
When dimensioning for the dynamic stresses, it is | Bumoru;
essential to avoid blade resonances with high amplitudes
in the lower eigenmodes (14). Here, the design with free-
standing blades (15) has a significant advantage over the
coupled designs since the calculation of the frequency is
made easier by the simpler boundary conditions (16).
The only boundary conditions that need to be taken into
account involve the fixation of the blade root, and play a
lesser role in the case of long blades.

EXERCISE 1

Translate into Ukrainian.

Last-stage blades, combined cycle power plants, advanced calculation
software, boundary conditions, static stresses, the centrifugal force field,
accuracy, dynamic stress, blade resonances, start-up cycles, requirements,
coupled blades, condenser pressure.

EXERCISE 2
Translate into Ukrainian.

Low-pressure turbines, start-up cycles, mechanical stresses, natural
frequencies, the centrifugal force field, stochastic excitation forces, optical
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probes, steam turbines, overhauls, rotor, mechanical loads, load point, static
stress, accuracy, eigenmodes, free-standing blades.

EXERCISE 3
Translate into English.

MexaHiyHl HaBaHTa)XEHHs, MAapoBl TypOiHH, MOJE BIAUECHTPOBUX CHII,
rpaHWYHI BUMOTH, HECyuyMd TBHUHT, KamliTajdbHI PEMOHTH, MEXaHIuHI
HABAaHTA)XCHHS, OCTAaHHLOCTAIIHI  JIOIATi, BJACHI YacTOTH, JIWHAMIYHE
HaIpPY>KEHHsI, BIACHI MOJH, CTATUCTUYHI HaNPY>KEHHs, TypOIHU HU3BKOTO TUCKY,

ITYCKOBI1 ITUKJIA, TUCK KOMITPECOPY.

EXERCISE 4
Translate into English.

EnextpocraHiiii KOMOIHOBAHOTO IUMKIIY, BUMOTH, CHUJIM CTOXaCTUYHOTO
y3arajibHEHHS, ONTHUYHI OOYHMCIIOBAJIbHI MNpPUOOpPH, TOYKA MPHUKIAJAHHS
30CEPE/PKEHOT0  HABAaHTAXCHHS, CTaTUYHE HANPYKEHHS, HaWmepenoBilie
0o0UYHCITIOBalIbHE TIpOTpaMHE 3a0e3MeUYeHHs, TOYHICTh, JIOMATEBl PE30HAHCH,

BIJILHOCTOSIY1 JIONATI, 3JIBOEH] JIOIATI.

EXERCISE 5
Translate into English.

1. JlonaTti Hecy4yoro TBHHTa BUTPUMYIOTh BEJIHMKI HaBaHTaXEHHS.
2. BaxnmMBO yHHMKATH JIONATEBUX PE30HAHCIB BEJIMKUX amIunTyd. 3. Baiie
3aBAaHHS — OOUYMCIIUTY CTATUCTUYHI HANIPYKEHHS Y MOJI1 BIALIGHTPOBUX CUIL. 4. Y
IbOMY BHUMAJKy KOHCTPYKIIiS 31 31IBOEHHUMH JIONATSIMHU HE Ma€ >KOIHO1 IepeBar.
5. [lo6 3abe3meunTH HamiIdHICTD POOOTH BepcTary 3a OyIb-SKHUX YMOB

eKcIuTyaTarlii, Tpeda IpuaAUIATH 0COOJIMBY yBary BUKOHAHHIO HACTYITHUX ITYHKTIB
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IHCTPYKIIii... 6. Y peakTopi BUKOPUCTOBYIOTh CKJIaJIHI ONTHUYHI OOYMCITIOBAIbHI

npubopu. 7. Tuck koMmpecopy He Moxke majatu Hiwkye 12 armocdep. 8. Bumipu

Oynu 3po6iieHi 0e3 MOpyIIeHbh Y HOpMalbHINH poOoTi TypOiHu. 9. OOuncneHHs

IIUX YaCTOT POOUTHCS 3a MPOCTIMIMX rpaHnyHUX BUMOT. 10. ['omoBHMI 1HXKEHEp

BBaXKae,

HACTYIHOI'O KBapTaly.

M0 KamiTaThbHUH PEMOHT OOJagHAHHS JOIUIBHO BIAKJIACTH [0

TEXT 2
Match the sentences in the left column with their equivalents in the right

one.

1. Even when the blades are designed
to avoid resonance, certain operating
points can still give rise to dynamic
stresses which cannot be neglected, for
example, when:

2. o Passing through resonances:
passage through resonances with
increased vibration amplitudes is
unavoidable during start-up and shut-
down.

3. e The condenser pressure is
increased: Higher
cause the stochastic excitation forces
to be increased.

steam densities

4. e Volumetric flow rates are very
low: these can give rise to incidences
and flow separation,
higher stochastic forces.

resulting in

5. ® Volumetric flow rates are very
high:  blades, which are very

A. IIpoxo/KeHHs Yepe3 pe30HAaHCH: TIPH

MPOXO/IPKEHHI yepes pe30HaHCH

30UTBIIEHHIO aMIUTITY/l BiOpallii He
MOXHa 3amoOIrTH MigJyac BBEJCHHS B
€KCIUTyaTaIlito 1 BIAKIIOUCHHS.

b. 3Buualinuii HaACIIJOK — 30UILIICHHS
JomatHoi  BiOpamii HpU  OCHOBHIM
Y4acTOTI.

B. PobGora 3

3aHMKEHHAM IIIBUIKOCTI:

3aBUILECHHAM  Ta
301JIBIIICHHS

HaOIMKEHHS hi (e}

IMOBIPHOCTI
PE30HAHCHUX YaCTOT.

I'. HaBiTh, AKIIO JIOMATI CHpPOEKTOBaHI
mo0 yHUKATH PE30HAHCY,

TaK, Ha

NMEBHUX  CTaligX poOOTH  BUHUKAE

MOKJIUBICTh 30UIBIICHHS JUHAMIYHHUX
HABaHTAXKEHb, SIKI HE Tpebda IrHOpYyBaTH,
HaIPUKIIAJI, KOJIU:

J1. O6’eMHuit 1e0IT € AyKe HU3BKUM: TI€
MOXKE 3HIDKEHD 1

IIPU3BCCTH a0
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compliant, are susceptible to flutter.

6. The usual result is an increase in
blade vibration at the fundamental
frequency.

7. e Operating at overspeed and
underspeed: resonant frequencies are
more likely to be approached.

8. This is typical phenomenon in weak
electrical power systems.

pO3’€IHAHHS MOTOKY, 10 Y CBOIO UEpry
MPU3BOAUTL JO BUHUKHEHHS OUIBIINX
CTOXAaCTUYHHUX CHIL.

E. Lle € TumoBuM SBHIIEM B CIA0KUX
CJICKTPOCHEPTETUYHUX CHCTEMAaX.

K. O6’emuuii 1e0IT € qy’KE BUCOKHM:
JIOTIaT1, IO € IY’Ke BPa3JIUBUMH, CTAIOTh
COPUHHATIMBUMU 10 BiOparrii.

3. HaBaHTakeHHA KOHJEHCAIII{HOTO
MPUCTPOIO  30LIBIIYETHCS: O1IBIITl
I'YCTHHHU napu MIPU3BOJIATH JI0
301bIICHHS CHII CTOXAaCTHYHOT

aKTHUBI3aIlll.

EXERCISE 6
Translate into Ukrainian.

Underspeed, vibration amplitudes, shut-down, resonant frequencies, steam
density, dynamic stresses, the fundamental frequency, the condenser pressure, to
avoid, overspeed, start-up, volumetric flow rates, compliant, stochastic excitation

forces.

EXERCISE 7
Translate into English.

3aBUILIEHHS IIBUAKOCTI, 00’€MHUN Ae0IT, TyCTMHA Mapu, BBEACHHS B

eKCIUTyaTallilo, HABaHTAXXEHHS KOHIEHCAIIMHOIO MPHUCTPOIO, Bpa3IUBHUIA,

aMILTITYyIM BiOparlii, yHUKaTH, 3aHMKCHHS IIBUIAKOCTI, PE30HAHCHI YacTOTH,

OCHOBHA 4acTOTa, JUHAMIYHI HABaHTA)KCHHS, BIIKIIOYECHHS, CUJIA CTOXAaCTHYHOI

aKTHUBI3aI].
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EXERCISE 8
Translate into English.

1. Ha mi#i crazmii poOOTH BHHUKAE MOXKJIMBICTH 30UTBIICHHS TUHAMIYHHUX
HAaBaHTAKEHb. 2. 30UIBIICHHS  aMIUTITyAW  BiOpamii  TPU3BOAUTH 1O
aBTOMATUYHOTO BIAKITIOYCHHA. 3. SIKi €JeKTpOCHEePreTUYHI CUCTEMH BU 3HaeTe?
4, TloTparuisiHHSL CTOPOHHIX TPEAMETIB y JIOMaTi TypOIHM MOXE IMPHU3BECTH JI0
cepiio3HuX amapidi. 5. BiOparii mKkomaTe HaBiTh CreliadbHOMY O0O0JaTHAHHIO.
6. 3aBumeHHsT MIBUIKOCTI TMPU3BOAWTH JO0 BUHUKHEHHS PE30HAHCHUX YaCTOT.

7. BBeieHHS B €KCIUTyaTaIliio BiJIKJIAa€THCS HA HEBU3HAYCHU TEPMiH.

TEXT 3
Read and translate the text into Ukrainian.

Free-standing blades have numerous advantages over coupled blades
providing the overall design does not strongly excite any of the individual natural
frequencies. Since the free-standing blades have no damping mechanisms of any
significance of their own, during the passage through resonance excitation forces
of the order of magnitude of one percent of the static forces are enough to cause
high vibration amplitudes.

For the evaluation of the measurements during start-ups and shut-downs,
the components of the first five natural frequencies were superposed upon one
another in order to determine the maximum dynamic stress in the airfoil. The
maximum dynamic stress during the passage through resonance was not more
than about 2 to3 times higher than the background noise.

The areas of application for practically all long last-stage blades, whether
free-standing or coupled, are all limited by the maximum condenser pressure.
This is due to the increase in excitation forces that is caused by the higher stream
density and, in association with it, the lower volumetric flow with windage in the
area of the last stage.
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In order to clearly define the maximum possible area of application of the
low-pressure turbine, measurements were preformed at numerous operating
points and with increased condenser pressures.

EXERCISE 9
Translate into Ukrainian.

Free-standing blades, resonance excitation forces, individual natural
frequencies, damping mechanisms, static forces, start-ups, shut-downs, coupled
blades, natural frequencies, dynamic stress, the passage, the background noise,
condenser pressure, stream density, windage, advantages, high vibration
amplitudes, volumetric flow, the airfoil.

EXERCISE 10
Translate into English.

Ocobucti yacToTu, 00’€MHMI TOTIK, OMIp MOBITPs, MEepeBarv, HaAHUKY1
PE30HAHCHI YacTOTH, CHUJIM PE30HAHCHOIO 30YyKEHHS, BUIBHOCTOSYl JIOMATI,
CTaTUYHI CHJIM, BEJUKI aMIUIITYIM KOJIMBAHHS, ITyCKH, BUIKITIOUCHHS, TUHAMIYHE
HaBaHTAXXEHHs, aepoJIMHAMIYHA TIOBEPXHS, MPOXOKEHHS, (DOHOBHI ITyM, THCK

KOMIIPECOPY, IILIBHICTh MOTOKY, aMOPTH3aL1iHI MEXaH13MH, 3BOEH] JIOMATI.

EXERCISE 11
Translate into English.

1. 3acTocyBaHHS BUIBHOCTOSIYMX JiomaTell OOMEXEHEe MaKCUMaJbHUM
TUCKOM Kommpecopy. 2. [IoTiIM MM BCTaHOBIIIOEMO MaKCHUMallbHE IMHAMIYHE
HABaHTa)XCHHS Ha aepoJMHAMIUHy MOBEPXHIO. 3. 3arajibHa KOHCTPYKLIS CyAHA
BUKJIMKa€e 0e3miu HapikaHb 3 Ooky kowmicii. 4. Ilpu mopmanpiiomy 301IbIICHHI

IIBUJKOCTI aMIUNITYJU KOJIMBaHb MOYMHAIOTH 301IbIIYBATUCS Yy T€OMETPUYHIN
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nporpecii. 5. OCKUIbKH (OHOBUU IIyM MOXKE YTPYIHUTH CIPUUHSTTS
3BYKO3aIluCy, Tpebda 3acTOCyBaTH 3BYKOBI (uUIbTpu. 6. 30UIbLIEHHS UIUIHHOCTI

MOTOKY BOJIY MPU3BEAE 10 301TbIICHHS CUIT 30y I>KEHHSI.
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UNIT 5

TEXT1

Read and translate the text into Ukrainian.

A valve (1) is a flow-control device. This text deals
with valves for fluids (2), liquids and gases. Valves are
used to regulate the flow of fluids in piping systems and
machinery. In machinery the flow phenomenon is
frequently of a pulsating or intermittent (3) character
and the valve, with its associated gear, contributes a
timing feature.

There are many different types of valves in
operation — each designed to perform a specific function.
Four particular valve types are commonly used in piping
systems. Gate valves (4) are usually operated closed or
wide open. They are seldom used for throttling (5), i.e.
regulating flow, to any fine degree. Globe valves (6), on
the other hand, are adaptable to throttling operations and
are often fitted with a renewable disk. Check valves (7)
are used for limiting flow automatically to a single
direction in a piping system while plug valves (8) operate
in the open or closed position by turning the plug through
90°. This enables it to clear foreign matter from the seat
9).

Some of the most common structural features of
pipe valves (10) are: outside stem (11) and yoke (12),
packless (13) construction; angle, as opposed to
straightway flow (14); power instead of manual
operation and combined non-return (15) and non-valve
arrangement.

O 0 3 &N L & W N —

. KJIamaH;
. PLAKI CepeIOBHINA;
. IEPEPUBHUCTHUM;

. mdepu;

. IPOCEIIIOBaHHSI;

. IIIapOBi KJIallaHu;

. 3aMipHI KJIaNaHu;

. IpOOKOBI1 KpaHu;

. 110 (KianaHa);

L T e S S S S S ST EEEY

18

. 30BHIINIHIN IITOK;
. TPIMHUK;

. 0e3CaTbHIKOBUH;
. TIPOX1THAH MOTIK;
. OE3MOBOPOTHUIA;

. JaTyHb;

. YaBYH,;

. (byHTIB Ha

KBaJApaTHUM JFOMM;

19

. JIeroBaHil cTal.
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These valves may be made from a variety of
materials, depending upon their particular function and
the stress they undergo during operation. Brass (16) and
bronze are usual in valves for general service. Cast iron
(17) may be used where there are low steam pressures
(less than 250 psi (18)) and temperatures, or hydraulic
pressures, below 800 psi. However, steel and alloy steels
(19) are required for the highest operating pressures such
as 5000 psi and 1200°F steam.

EXERCISE 1
Translate into Ukrainian.

Gate valves, alloy steels, outside stem, pipe valves, a flow-control device,
straightway flow, adaptable, associated gear, steam pressures, a seat, fluids, brass,
a pulsating character, manual operation, an intermittent character, hydraulic
pressures, globe valves, cast iron, stress, liquids, machinery, a specific function,
packless construction, check valves, a yoke, throttling, a renewable disk, plug
valves, foreign matter, non-return arrangement, psi.

EXERCISE 2
Translate into English.

3amipHi  KJamaHW, TMPOXIJIHUM TMOTIK, CTOPOHHI PEYOBHHH, pPIIKE
cepefioBullle, MPOOKOBI KpaHHU, IPOCENIOBAHHS, TIAPABIIYHUN THUCK, YaBYH,
KJarmaH, Oe3cajibHUKOBa OyJ0Ba, TPIMHUK, MUOEpU, poOOUYMM THUCK, CHUCTEMa
TpyO, JeroBaHi cTaji, HaBaHTAXKEHHS, 3aCYBKH TPyOOIpPOBOIB, CYMpPOBIIHE

oOJjaZHaHHS, MalIMHHE YCTaTKyBaHHS MYJbCYIOUMHA XapakTep, MepepuBUCTUI
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XapakTep, CUHXPOHI3yBaTH poOOTy, IIapOBl KiamaHW, piauHa, MPoOKa, Ciayio

(knarmana), 30BHINTHINA ITOK, 0€3MOBOPOTHA CXEeMa YCTPOIO, JaTyHb.

EXERCISE 3
Translate into English.

1. YaByH — 1OBOJII KpUXKWN 1 MOCTYMA€eThCS 3a OaraThMa MOKa3HUKAMH
ctam. 2. TpimuHa Ha 30BHINTHEOMY IITOKY 3aCYBKH TPyOOIIPOBOIY MPHU3BEIIA 10
3ynuHEHHs poboTu. 3.3a [JOMOMOrOI0 3amipHUX KJIalaHiB aBTOMATUYHO
O0OMEXYETHCS MOTIK PIAMHY y TIEBHOMY HampsiMi. 4. OUUCTITH CIIJI0 KjamaHa Bijl
CTOPOHHIX pedoBHH. 5. Ha3BiTh 3arajabHi OCOOJIMBOCTI KOHCTPYKIII 3aCyBOK
TpyOonpoBoAiB. 6. PagioxBuiii MaroTh MyJbCyrouuil xapakrtep. 7. [loBepHyBIIH
muoep, BU 3aKpUETE AOCTYN pIAMHU y TpyOu. 8. Jleram BUTOTOBISIOTBCS 3
PI3HMX MaTepiajiB B 3aJIEXKHOCTI BIJl iX NMPU3HAYEHHS Ta HABAHTAXKEHHS, AKOMY
BOHU MJIATAIOTh IMiJI Yac eKcIutyaTaiii. 9. Y HasBHOCTI Ha ckiaji € 4 maposi

KianaHu, 1 muobep...

TEXT 2
Match the sentences in the left column with their equivalents in the right
one.

1. A word now about safety and relief
valves which are automatic protection
devices for the relief of excess
pressure.

2. They must open automatically when
the pressure exceeds a predetermined
value and they must allow the pressure
to drop a predetermined amount before
closing to avoid chattering, instability

A. BoHM MycaTh MaTH MexXaHI3MH

HaCTPOKOBAHHA JJIsL CKHUAaHHA 1

3HIDKCHHSIT ~THCKYy Ta  3amooiratu
aBapisM, III0 BHHHUKAIOTH BHACIIIOK
HEBM1JIOT'O HACTPOIOBAHHS.

b. Meroio BHKOpHUCTaHHS KiamaHiB 1
3aTBOPIB y IIMX CHCTEMax € KOHTPOJb

HaJl TIOTOKOM BOJM ISl PETYJIFOBAHHSA

BUPOOJICHHSI E€JIEKTPOCHEPrii 3a YMOB
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and damage to the valve and valve
seat.

3. They must have adjustment features
for both the relieving and blowdown
pressure and, finally, they must be
tamperproof after setting.

4. Valves are used for hydraulic
turbines and hydroelectric systems.

5. The purpose of the valves and gates
in these systems is to control water
flow for regulation of power output at
sustained efficiency and with minimum
wastage of water and safety under the
inertial flow conditions of large masses
of water.

6. Valve sizes are usually large, for
example, 6 feet in diameter, so that
power operation is necessary.

OesnepepBHOrO  MHMKIYy poboTH, 3

MI1HIMAJIbHOIO BTPaTOIO BOJIU 1
0e3neyHrM (PyHKIIIOHYBaHHSIM 32 YMOB
1HEpLIMHOTO TOTOKY BEJIHKHX Mac
BOJIH.

B. A tenep 3BepHEMOCS /10 3am001KHUX
1 TIepenyCKHMX KJamaHiB, SKI €
MPUCTPOSIMA  aBTOMATUYHOTO 3aXUCTY,
0 CKUAAOTh HAJMIPHUHN THCK.

I'. 3BuyaliHO KJamaHW MAarOTh BEJMKI
6 ¢ytiB y

BOHH  MYCATb

pO3MIpH, HANPUKIA],
1110

NPUBOAMUTHCS y IO 3a JOMOMOTIOIO

JTlaMeTpi, Tak
€JIEKTPOEHEPTii.
J. Kiamanu  3acTOCOBYIOTBCA Y
TApaBIIYHUAX TypOiHax 1
TAPOCTEKTPUUHUX CUCTEMAX.

E. Bonm

ABTOMATH4YHO, KOJIM THCK IICPCBUIIYE

MYyCSTh  BIAKpPUBATHUCS
3a37ajeriib BU3HAUCHE 3HAUYCHHS 1 HE
3aKpUTHUCS, TOKHM THCK HE BIaje M0
IIEBHOIO MOKa3HWKa, 00 3amo0irTu
HECTaOUIbHUM BiOpaLisiM, MOPYLIEHHIO
CTIMKOCTI ¥ TIOIIKOPKCHHIO KJjamaHa 1

Horo cimia.

EXERCISE 4
Translate into Ukrainian.

Safety valves, damage, hydraulic turbines, gates, a valve seat, excess
pressure, tamperproof, instability, automatic protection devices, hydroelectric,
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chattering, the inertial flow, to avoid, setting, relief valves, a predetermined
value, power output.

EXERCISE 5
Translate into English.

HecTabinpHi BiOpallii, mOpylIeHHs CTIMKOCTI, 1HEPUIHHUNA MOTIK, TypOiHH,
pPETyJIIOBaHHS, CIIJI0 KjamaHa, 3a3[ajerilb BU3HAYCHE 3HAYCHHS, HAJAMIpHHMA
THCK, 32 YMOB, TiApaBIiuyHUN, BUPOOJICHHS €ICKTPOCHEPTii, 3a00KHI KIIamaHH,

IMIOIIKO?KCHHA, BTpaTta, HepeHYCKHi KJIaIlaHH, 3aXUCT, 3aTBOPU, HACTPOIOBAHHSI,

EXERCISE 6
Translate into English.

1. CunpHi BiOpallii MOXKYTh IPHU3BECTU JI0 TOMIKOKEHHS KJIarmaHa 1 #oro
cigna. 2. Tuck BnaB 1o 7 atMocdep. 3. BuzHaute eHeprocnoxuBaHHs TypOiHH 32
YyMOB 0Oe3nepepBHOTO LHKITY poboTu. 4. Knananu mnOpuBoAsATBCA y 10 32
JIOTIOMOTOI0 aBTOMATUYHUX TepeMukadiB. 5. 106 3amoOirtu aBapisim, Tpebda

MepI0IUYHO 3HUKYBATH THCK TIApH.

TEXT 3
Read and translate the text into Ukrainian.

Poppet valves are used almost exclusively in internal combustion
reciprocation engines because of the demands for tightness with high operating
temperatures and pressures. The valves are generally 2 inches in diameter or
smaller on high-speed automotive-type engines. They are cam-operated and
spring-loaded. They are cooled by transferring heat to the engine jacket, mostly
through the valve stem. Exhaust valves are subject to the effects of extreme
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temperature and must accordingly be most carefully designed and constructed of
alloy metals.

Mechanically, an internal combustion engine is a reciprocating pump, able
to draw in a certain amount of air per minute. Since the fuel takes up little space
but needs air with which to combine, the power of an engine is limited by its air-
pumping capacity.

It is essential that the flow through the engine be restricted as little as
possible. This is the first requirement for valves. The second is that they close off
the cylinder during the compression and power strokes.

In most 4-stroke engines, the valves are of the inward-opening poppet type,
with the valve head ground to fit a conical seat in the cylinder block or cylinder
head.

EXERCISE 7
Translate into Ukrainian.

Exhaust valves, fuel, a conical seat, poppet valves, a cylinder block, an
engine jacket, compression, spring-loaded, extreme temperature, pressure, an
internal combustion engine, power strokes, reciprocation, a reciprocating pump, a
cylinder head, cam-operated, a valve stem, alloy metals, a valve head.

EXERCISE 8
Translate into English.

YoTupHuTakTOBI JIBUTYHHM, INTOK KjamaHy, JIETOBaHI METald, JBUTYH
BHYTPIIIHBOIO 3TOpPaHHsS, NaJUMBO, KPHILKA UWIIHAPY, TAapuUIYacTl KJalaHHu,
3BOPOTHO-TIOCTYNAIbHINA, KOHIYHWUW BKJIQJUIL, TUCK, MOTYKHICTb, KYJIAuKOBI,
KaroT JBUTYHA, MIANPYKUHHI, OXOJOMKCHHS, KOMIPECis, BUIYCKHI KialaHU,

MOPIITHEBHI HACOC, pOo0OOUl TaKTH, TPUOOK KIIalaHy.

42



EXERCISE 9
Translate into English.

1. B cydacHOMy MamuHOOYyIyBaHHI IIMPOKO BUKOPHCTOBYIOTH JBHTYHH
BHYTPILIHBOTO 3rOpaHHs KUTbKOX Moju(ikaiiil. 2. Y BUMAIKy, KO0 BUITYCKHHIMA
KJarmaH He BIAKPUBAETHCS AaBTOMATHUYHO, BiKpuiiTe ioro BpyuHy. 3. IlopmiHi
IABUTYHA PYXarOTbCS 3BOPOTHO-TIOCTYMaNbHO. 4. JlU3enpHe MaquBO HE MOXKHA
3aMMBaTH 'y Oakd 3BHYAWHUX JIETKOBUX aBTOMOOUTIB. 5. JleroBani mertanu
BUTPUMYIOTH €KCTpeMasbHi TemmepaTypH. 6. J[ns ropiHHs OeH3UHY MOTpiOeH

KHCeHb. 7. JliaMeTp BTYJIKM MOBHHEH OyTH MEHIINM 3a JiameTp THi3aa Ha 0,2 mwm.
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UNIT 6

TEXT 1
Read and translate the text into Ukrainian.

The materials for the component of a machine are | 1.ekcmyarariiina
selected from the following main assumptions: TOYKa 30DY;

(1) from an operational point of view (1), the | 2. xoMHnoHEeHT;
materials should ensure the proper functioning of the | 3. By3oum;
element (2) in the unit (3); 4. nerans;

(2) from a production point of view, the materials | 5. co6iBapTicTh;
should require as little labour as possible for the | 6. BupoOHUYI
manufacture of the component (4); BUTpATH,

(3) from an economical point of view, the materials | 7. BuxigHi ymMoBH;
should favourably affect the production cost (5) of the | 8. Bupimienns;
component, which besides the cost of the material itself | 9. mexaniuni
also includes all other production expenses (6). BJIACTUBOCTI;

A substantiated choice of a material for a component | 10. BapianTw;
with full consideration of these premises (7) is a|ll.cknagauii
complicated technical and economic problem. Its solution | By3ou;

(8) is made difficult also by the fact that the form and size | 12. cucrema

of a component change in accordance with the mechanical | moka3uukis;
properties (9) and production possibilities of the | 13. BmacTuBicTh;
corresponding material. 14. omip;

In a general case the material can correctly be chosen | 15. 3HococTiliKicTh;
only by comparing several versions (10). This is actually | 16. »opcTKicTh;
done in important cases when the choice of a material for | 17. moxa3uuku;
the component determines the design of a complex unit | 18. nepsicue
(11), its weight, size and cost. 3HAYCHHSI,

In some cases the choice of material is facilitated by | 19. nuroma Bara;
using a system of indices (12), which characterize not one
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property (13) of the material disregarding the others (for
example, only strength (14), endurance (15) or rigidity
(16)) but a combination of several properties. The structure
of these indices (17) changes in accordance with the
requirements, which the design must fulfil, for example,
minimum cost or minimum weight of the component at a
given strength, endurance, rigidity, etc. As a rule, use is
made of the indices in which the initial value (18) is the
weight of the component, since for many machines weight
Is an important factor indicating the efficiency of the
design; besides, weight, together with the cost of unit
weight (19), gives an idea of the amount of metal in the
designed unit and its cost; both factors are important in all
cases.

EXERCISE 1
Translate into Ukrainian.

Element, unit weight, operational point of view, solution, unit, production,
labour, production cost, production expenses, corresponding material, versions,
weight, strength, endurance, rigidity, indices, requirements, efficiency, designed
unit, initial value, mechanical properties, substantiated choice, property, system
of indices, production possibilities.

EXERCISE 2
Translate into English.

Excmmyarariitna Touka 30py, moTpeOu, >KOPCTKICTh, BY30J1, BUPOOHUIITBO,

¢bi3uvHa Tparld, BIAMOBIIHUNA MaTepiall, MEXaHIuHI BJIACTHBOCTI, COOIBapTICTb,

BUPOOHWY1 BUTPATH, BUPOOHUY1 MOXKIIMBOCTI, CUCTEMa MOKa3HUKIB, BIIACTUBICTb,
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Omip, B3HOCOCTIMKICTh, TIOKa3HWKH, BapiaHTH, Bara, TEPBICHE 3HAYCHHS,
e(eKTUBHICTh, MHWTOMa Bara, CIyIIHUA BHOIp, BUPIIICHHSA, KOMIIOHEHT,
CIIPOEKTOBAHUM BY30J1.
EXERCISE 3
Translate into English.
1. Marepianiu TOBMHHI TOTpeOyBaTH MIHIMAJIbHOTO BHUKOPUCTAHHS
pobouoi cunu A BUpoOHuITBa naetaneit. 2. Ileit MeraneBuil  cIuiaB

BIJIPI3HSIETHCSI BUCOKOIO 3HOCOCTIMKICTIO Ta KOpCTKicTi0. 3. Bara mexaHizmy —
BXIMBUN (pakTop, 10 BU3HAuUae Horo edexTuBHICTh. 4. CUCTEeMH MOKA3HUKIB
XapaKTEepHU3yIOTh KOMOIHAIII0 KUIBKOX BJIACTUBOCTEW Marepiamy. 5. Po3mip 1
dbopma Jnerani 3MIHIOIOTHCS y BIAMOBIJHOCTI /10 MEXAHIYHUX BIJIACTMBOCTEH
BiJOBiZHOrO MaTepiany. 6. 1i BupilleHHS — CKIajHa €KOHOMiuHA IIpoGIEMa.

7. 3HOCOCTIHKICTD AETal 3aJI€KUTH B 0araTb0X YNHHUKIB.

TEXT 2

Match the sentences in the left column with their equivalents in the right
one.

1. The molecules of a solid are closer | A. Cuiau TSOKIHHS MDK MOJICKYJaMU

together than those of a fluid.

2. The attractive forces between the
molecules of a solid are so large that a
solid tends to retain its shape.

3. This is not the case for a fluid, where
the attractive forces between the
molecules are smaller.

4. There are plastic solids, which flow
under the proper circumstances, and

TBEPJOr0 TiJJa HACTUIBKM BEJIMKI, IO
TBEpJIE TUIO Ma€ TEHACHIII0 30epiratu
CBOIO (hopMy.

b. IcHYrOTBH mIacTU4HI TBEpAl Tija, sKi
3a o0cTaBUH

IICBHUX 3a3HAaI0Th

miacTUuHy Jedopmariito, 1 HaBiTh
MEeTaJu MOXYTh JehOPMYBATHCS IIi]T
CHJIBHUM THCKOM.

B. 1Ile

HC BJIaCTHUBC

piaKomMy
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even metals may flow under high
pressures.

5. On the other hand, there are certain
very viscous liquids, which do not flow
readily, and it is easy to confuse them
with the plastic solids.

6. The distinction is that any fluid, no
matter how viscous, will yield to the
slightest stress.

7. But a solid, no matter how plastic,
requires a certain magnitude of stress to
be exerted before it will flow.

8. Also, when the shape of a solid is
altered Dby external forces, the
tangential stresses between adjacent
particles tend to restore the body to its
original configuration.

9. With a fluid, these tangential stresses
depend on the velocity of deformation
and vanish as the velocity approaches
zero.

10. When motion ceases, the tangential
stresses disappear and the fluid does
not tend to regain its original shape.

CEepPEeNOBUIIY, 1€ CHIU TSOKIHHSI MK
MOJIEKYJIaMHU CJIa0KIIIIi.

I'. 3 inmoro 60Ky, ICHYIOTh NIEBHI T'yCTi
piauHU, SKI HE CXWIbHI J0 3MiHH
dbopmu, 110 MPU3BOAUTH JO TOTO, IO iX
JIETKO  CIUIyTaTH 3  IUIaCTUYHUMH
TBEPJAUMH T1JIaMHU.

JI. Y Bumaaky 3 piIkKUM CepeIOBHIIEM
CWIa IUX JOTHYHHUX  HANpPYKCHb
3QJICKUTh Bl MIBUJAKOCTI Jedopmariii;
py HAOIM>KEHHI HIBUJIKOCTI J0 HYJS
Il CUJIM 3HUKAIOTh.

E. Monekynu TBepAoro Tuia OJIMKYe
pO3TalllOBaHl OJWH JIO OJHOr0, HIX
MOJICKYJIU B PIIKOMY CEPEIOBHIILII.
ypas3i, dbopma
TBEPJIOTO Tija 3MIHEHA 3O0BHINIHIMH

K. Takox, SIKIITO

CWJIaMH, JIOTHYHI HamnpyXeHHS MIXK

CYMI>KHUMH yacTKaMu OyayTh
NOBEpTaTH TUIO A0  MONEePeaHbOI
dbopmu.

3. Komu pyx OpuUNMHSETHCS, AOTUYHI

Halpy>KeHHd  IIE3al0Th, 1

piake
CepeIOBUIIE HE TTOBEPTAETHCS JI0 CBOEI
nepBiCHOT (hOPMH.

I. Pi3Hung nonsrae B Tomy, 10 Oyb-
SKE PIIKE CEpellOBUIIE, HE3aIEKHO Bij
CTyNEHsI TYCTUHM, MiJJIATa€ BILJIMBOBI
HalMEHIIIOTO HaBaHTaYKEHHSI.

K. ¥V Toii xe wac, TBepume TLIO,

HE3aJIeKHO  BiA  CTymeHs  HOTo

HJ'IaCTI/I‘-IHOCTi, IIO4YHNHAacE 3a3HaBaTu
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MJIACTUYHOI JedopMmariii jumie micis

JCAKOI'O IIOKa3HMKAa HaBaAHTAXXCHHS.

EXERCISE 4
Translate into Ukrainian.

Molecules, a solid, under high pressures, tangential stresses, a magnitude,
attractive forces, viscous, plastic, a fluid, motion, velocity, to flow, liquids,
external, distinction, stress, to vanish.

EXERCISE 5
Translate into English.

TBepae TUIO, BENWYMHA, PI3HMI, IIBHAKICTh, 30BHIIIHIN, 3a3HaBaTH
mIacTuuHy jaedopmaliiio, Cuia TOKIHHSA, PIAKEe CepeloBUIE, 3HUKATH,
IJIACTUYHHUM, MOJICKYJIH, ITi/I CHIBHUM THCKOM, PiHA, HABAaHTAXKCHHS, TOTHIHE

HaIpyKEHHS, PyX.

EXERCISE 6

Translate into English.
1. Metanu MOXyTh AehopMyBaTUCS TiJl CHUIBHUM TUCKOM. 2. OOpaxyiite
CWJIM TSDKIHHS MDK JBOMa MoJjieKysiamu 3ainiza npu t = 120°C. 3. Big cuiibHOTO
yaapy TBeEpAl Tija 3a3HaIOTh IUIACTHYHOI Jedopmariii. 4. CkIo He 3MOXKe
BUTPUMATH HaBITh HEBEJIMKOr0 HaBaHTaxeHHA. 5. CuiaM TOKIHHS — MIK
MOJIEKYyJIaMU cla0Kim piauH cnadkimm. 6. Komu pyX npUnuHSETHCS, JOTHYHE

HanpyxeHHs me3ae. 7. [lpu HaObmmkKeHHI MBUAKOCTI 0 HYJIS Il CHJIM 3HUKAIOTh.
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TEXT 3
Read and translate the text into Ukrainian.

Among the new machine-building materials the pride of place belongs to
plastics — non-metallic materials based on natural and synthetic polymers made
into products predominantly by the methods of plastic deformation.

Plastics consist essentially of two components — resin (bonding agent) and
filler. Depending on the behaviour of the bond in heating, all plastics are
subdivided into thermosetting and thermoplastic. The first category includes
materials, which during heating and compression pass into an infusible and
insoluble state, the process being irreversible. Thermoplastics are melted down
by heating and hardened by cooling. This process is reversible: thermoplastic
materials can be reprocessed.

The most important component of plastics, bonding resin, affects all the
main properties of the material — physical, mechanical, chemical, dielectric, etc.

Fillers influence the pressing properties (fluidity, shrinkage), heat
resistance, the parameters involved in transforming the material into a ready
product (unit pressure, pressing temperature) and the mechanical strength of the
products. Organic (wood flour, cloth, paper, artificial and natural fibres, etc.) and
inorganic (asbestos, talc, kaolin, mica, glass fibre, etc.) substances are used as
fillers.

Softeners added to the plastics serve to make the product more ductile,
yielding easily to rolling and press-forming. Dyes are also added to colour the
product as desired.

EXERCISE 7
Translate into Ukrainian.
Fluidity, synthetic polymers, resin, filler, dyes, press-forming, ductile,

heating, artificial and natural fibres, softeners, heat resistance, shrinkage,
dielectric, reversible, thermoplastic, the methods of plastic deformation.
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EXERCISE 8
Translate into Ukrainian.

Plastics, non-metallic, the methods of plastic deformation, resin,
thermosetting, an infusible and insoluble state, heating, reversible, the pressing
properties, heat resistance, unit pressure, pressing temperature, the mechanical
strength, mica, softeners, rolling, press-forming.

EXERCISE 9
Translate into English.

HemeraneBuii, koMmrpecis, cMoJla, METOAM IUIACTUYHOI Aedopmallii,
HarpiBaHHs, TEPMOPEAKTUBHUI, MEXaHIYHUI OMip, IITYYHI 1 TPUPOAH] BOJIOKHA,
mnacTudikaTopu, CIjaa, HEIIaBKUKW 1 HEPO3YMHHUM CTaH, CUHTETUYHI

MOJIIMEPH, TUTOMHM THUCK.

EXERCISE 10
Translate into English.

[Lractuku, cmona, HAMOBHIOBAY, TEPMOPECAKTUBHUM, TEPMOILIACT,
HEIUIaBKUM 1 HEPO3YMHHUM CTaH, HarpiBaHHs, OOOPOTHIN, JICICKTPUYHUMA,
KOMITPECOPHI SKOCTI, PIAKOIUIABKICTb, CTUCHEHHS, TEIIOCTIMKICTh, TEMIIEpaTypa

KOMIIpecii, mIacTU(IKaTOpu, THy4YKUH, IpoKar, GapOHUKH.
EXERCISE 11
Translate into English.
1.V sKocTi HEOpraHiYHMX HAMOBHIOBAYiB MU BHKOPHCTOBYEMO a30ecT,

cmony 1 kaomiH. 2. Ilmactudikaropu poOmsTh BUPOOM OIIBII THYYKHMHU.

3. Tepmomiactd  TBEpAIIOTh MpU  OXOJNOMKEeHHI. 4. @apOHUKM  MaloTh
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pPI3HOMAHITHI KOJIbOPHU: BiA OJ1I0-)KOBTOTO J0 TeMHO-KopuuHeBoro. 3. Ile
pEUYOBHMHA BIUIMBA€ Ha BCl TOJOBHI SKOCTI MaTepiandy JeTaidl - MeEXaHidHi,
JIeNIEeKTPUYHI, XIMIYHI 1 T 1H. 6. Marepian mig yac HarpiBaHHs 1 Kommpecii
MepexXosaTh Yy HEIUIaBKuUK cTaH. /. [lmacTuku MoOKHa mMiamaBaTH TOBTOPHIN
nepepoOui. 8. HaliBaxxnupimma ckiafoBa MIacTHKIB — cnoiy4yHi cmoinu. 9. [lpu
OXOJIOJDKCHH1 piauHa Kpucrtamizyerbes. 10. Skl pinkoruraBki Marepiaii  BU

3HaeTe? 11. ['yma — ouH 3 HaAMOUIBIT BXKUBAHUX JI1EJICKTPHUKIB.
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JIOJIATKOBI TEKCTH JUUISI HEAVIUTOPHOI POBOTU CTY/IEHTIB

UNIT 1

TEXT 1
Translate the text into Ukrainian.

The mass of a machine together with the factor accounting for the
consumption of metal determine the mass of metal needed to manufacture the
machine. Economy of metal is of prime national importance. With the same
amount of metal produced in the country, after curtailing unproductive
expenditure, the quantity of machines and other items produced can materially be
increased. Besides, expenditure on metal comprises a considerable part of the
cost price of machines. For example, in machine-tool building it amounts to 30-
40 per cent of the total production expenditure; on an average it is 3.5 times
larger than the labour costs.

An index of a rational design is its specific weight — the ratio between the
mass of the machine and the useful load. Thus, for engines this index equals the
mass in kg per 1 hp (or 1 kW). For small arms and artillery systems it is equal to
the ratio of the mass of the weapon in kg to the energy of the bullet in the barrel
or the shell in the tube in kgf'm. For railway passenger cars this index is the
factor accounting for the ratio between the mass of the car and the number of
passengers.

The average values of the mass per passengers are: aircraft — 250 kg, bus —
317 kg, automobile — 363 kg, wagon allowing for the mass of locomotive —
1135 kg, sleeping car — 4540 kg.

An index analogous in structure may serve for estimating the rationality of
the use of material in individual units and parts. For example, for gearboxes,
reduction gears and clutches it equals the ratio between the mass of the gearbox,
reduction gear or clutch and the maximum transmitted torque.
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TEXT 2
Translate the text into Ukrainian.

The Diesel engine differs from the Otto one primarily in that the
temperature at the end of the compression process is such that combustion is
initiated spontaneously. This higher temperature is obtained by continuing the
compression step to a higher pressure, or higher compression ratio. The fuel is
not injected until the end of the compression process, and then it is added at such
a slow rate in comparison with the rate of piston travel that the combustion
process occurs, ideally, at constant pressure. In general, the Otto engine has a
higher efficiency than the Diesel for a given compression ratio. However,
preignition difficulties limit the compression ratio in the Otto engine, so that the
higher ratios can be used in the Diesel engine, and for that reason, higher
efficiencies can be obtained.

UNIT 2

TEXT 1
Translate the text into Ukrainian.

Screens or strainers are surface-type filters and sometimes are referred to
as mechanical filters. These inlet screens prevent large foreign participles from
entering the system. They are classified according to a sieve number, which
relates to the micrometer rating.

The surface-type filter element is composed of a specially treated
micrometric cellulose paper. The paper is formed in vertical convolutions
(wrinkles) and in a cylindrical pattern. It is reinforced on the inside and outside
and is equipped with a seal on the top and bottom. Sometimes multifolded paper
elements are used.

The design of the deep-type filter is quite different from that of the surface
filter. It is more efficient and has a longer service life. Deep-type filters of porous
materials consist of fine woven copper or cinder bronze elements formed to fit
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the filter housing. They can also be made of minute stainless steel balls joined as
one inflexible piece.

Edge-type filters are used as primary filters for the lubrication and fuel-
injection systems. In this design, many copper, bronze, paper, or steel disks are
positioned over the centre tube. The tube acts as a hydraulic line and directs oil to
the outlet port. Some edge-type filters have the added convenience of an
automatic scraper or a hand-operated scraper for cleaning the outside of the disk.
This, of course, helps to extend the life of the filter.

TEXT 2
Translate the text into Ukrainian.

Regardless of the design or the type of a filter element, a filter element is
sealed in a housing. O-rings or gaskets separate the filtered from the unfiltered
liquid. Liquid enters near the top of the filter housing or, with a screw-on-type oil
or fuel filter, it enters via the adapter plate, and flows into the outer area of the
filter element. The system pressure forces the liquid through the filter element
into the centre area. Filtered liquid then passes through the centre and on to the
outlet port. Some filter designs incorporate an antidrain check valve to prevent
fluid from draining from the filter bowl when the engine is stopped. This ensures
instant oil or fuel pressure when restarting.

Full-flow oil filters have either a built-in bypass valve or a bypass valve,
which is mounted separately. The purpose of the bypass valve is to bypass oil
ensuring lubricant to the system in the event that the filter element becomes
plugged. A bypass valve is also used in oil coolers for the same purpose.

TEXT 3
Translate the text into Ukrainian.

All refrigeration systems are heat pumps, because they absorb heat energy
at a low temperature level and discharge it to a high temperature level. The
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designation heat pump, however, has developed around the application of a
refrigeration system where the heat rejected at the condenser is used instead of
simply being dissipated to the atmosphere. There are certain applications and
occasions where the heat pump can simultaneously perform useful cooling and
useful heat rejection, and this is clearly an advantageous situation.

Package heat pumps with a reversible cycle. This classification especially
includes residential and small commercial units that are capable of heating a
space in cold weather and cooling it in warm weather. The several different
sources and sinks from which the heat pump cam draw its heat or reject it — air,
water, earth, — will be discussed.

The reversible heat pump. During the heating operation the four-way valve
positions itself so that the high-pressure discharge gas from the compressor flows
first to the heat exchanger in the conditioned airstream. In its condensing process
the refrigerant rejects heat, warming the air. Liquid refrigerant flows on to the
expansion-device section, where the check valve in the upper line prevents flow
through its branch and instead the liquid refrigerant flows through the expansion
device in the lower branch. The cold low-pressure refrigerant then extracts heat
from the outdoor air while it vaporizes. Refrigerant vapour returns to the four-
way valve to be directed to the suction side of the compressor.

UNIT 3

TEXT 1
Translate the text into Ukrainian.

The centrifugal pump is so called because the pressure increase within its
rotor due to centrifugal action is an important factor in its operation. In brief, it
consists of an impeller rotating within a case. Fluid enters the impeller in the
centre portion, called the eye, flows outwardly, and is discharged around the
entire circumference into a casing. During flow through the rotating impeller the
fluid receives energy from the vanes, resulting in an increase in both pressure and
absolute velocity. Since a large part of the energy of the fluid leaving the impeller
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Is Kinetic, it is necessary to reduce the absolute velocity and transform the large
portion of this velocity head into pressure head. This is accomplished in the
volute casing surrounding the impeller or in the flow through the diffuser vanes.

The demand for greater capacity, without increasing the diameter to obtain
it, resulted in an increase in the dimension parallel to the shaft. This in turn
required an increase in the eye diameter to accommodate the larger flow and a
corresponding charge in the vane at entrance, resulting in the mixed-flow
impeller whose specific speed is higher than that of a radial-flow impeller.

A still further increase in specific speed is obtained with the propeller, or
axial-flow pump. In this type there is no charge in radius of a given streamline,
and hence centrifugal action plays no part.

TEXT 2
Translate the text into Ukrainian.

All refrigeration systems are heat pumps, because they absorb heat energy
at a low temperature level and discharge it to a high temperature level. The
designation heat pump, however, has developed around the application of a
refrigeration system where the heat rejected at the condenser is used instead of
simply being dissipated to the atmosphere. There are certain applications and
occasions where the heat pump can simultaneously perform useful cooling and
useful heat rejection, and this is clearly an advantageous situation.

Package heat pumps with a reversible cycle. This classification especially
includes residential and small commercial units that are capable of heating a
space in cold weather and cooling it in warm weather. The several different
sources and sinks from which the heat pump cam draw its heat or reject it — air,
water, earth, — will be discussed.

The reversible heat pump. During the heating operation the four-way valve
positions itself so that the high-pressure discharge gas from the compressor flows
first to the heat exchanger in the conditioned airstream. In its condensing process
the refrigerant rejects heat, warming the air. Liquid refrigerant flows on to the
expansion-device section, where the check valve in the upper line prevents flow
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through its branch and instead the liquid refrigerant flows through the expansion
device in the lower branch. The cold low-pressure refrigerant then extracts heat
from the outdoor air while it vaporizes. Refrigerant vapour returns to the four-
way valve to be directed to the suction side of the compressor.

UNIT 4

TEXT 1
Translate the text into Ukrainian.

Natural frequencies of blades during operation

The last-stage rotor blades are designed such that there is no resonance in
the lower eigenmodes. When testing the initial design of new blading in the
overspeed pit, it has been usual in the past to verify the natural frequencies of the
individual blades experimentally using strain gauges and telemetry for the signal
transmission. At the same time, a transition function has to be derived for the
measurement in the zero-speed frequency test rig, which is mandatory for every
free-standing blade. This method has been in use for years and seeks to show that
the natural frequencies of the blades lie outside of the generously defined, so-
called ‘unacceptable frequency range’.

If these reserves are utilized, e.g. in order to increase the size of the speed
‘window’, the frequencies of the individual blades can be determined directly by
means of measurements carried out on a complete blade ring. In addition, the
transmission function for the zero-speed frequency test rig can be improved by
measurements performed in service, thereby enabling the safety margin to be
estimated more reliably.

If the time signal received during the blade vibration measurement is
shifted by means of a Fourier transform into the frequency domain, the natural
frequencies of the blade appear as recognizable signal peaks. Undersampling with
only two probes causes all the natural frequencies to be ‘folded’ into half of the

operating speed range. ‘Unfolding’ of the natural frequencies is theoretically
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possible when their approximate location is known. However, if the peaks lie
close together in the frequency spectrum or the excitation forces are too low for a
significant signal to be generated, i.e. one which stands out from the background
noise, an analysis of the signals for slight variations in speed will be worthwise.
Due to the different number of folds for the different natural frequencies, the
position of the latter varies strongly within the frequency spectrum, making their
allocation easier.

TEXT 2
Translate the text into Ukrainian.

Higher availability as the goal

Extensive measurements carried out at different load points with a range of
condenser pressures, as well as during start-up and shut-down, have confirmed
the absolute mechanical integrity of the free-standing blade design under the
rigorous operating conditions in combined cycle power plants.

Providing the axial velocity of the steam does not drop below a certain
minimum value, thereby ensuring a sufficient steam flow rate in the last stage,
such blades can be operated trouble-free up to a vacuum of 30 kPa. The rigid
construction makes it possible for them to be operated with volume flow densities
significantly higher than 20 kg/sm?.

For plant operators the main benefit is the higher turbine availability that
results from the improved operational flexibility.
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UNIT 5

TEXT 1
Translate the text into Ukrainian.

In compressors, valves are usually automatic, operating by pressure
difference (<5 psi) on the two sides of a moveable, spring-loaded member and
without any mechanical linkage to the moving parts of the compressor
mechanism. Valves here have to tolerate and handle air speeds to the order of
5000 ft/min. Where pressure is greater than 1000 psi, the normal plate valve is
replaced by automatic poppet valves to give greater strength and tightness under
loading.

Like those for compressors, pump valves are usually of the automatic type
operating by pressure differences. However, working conditions are very
different because ligids are handled and the valves therefore have to be capable of
dealing with entrained solids, corrosive chemicals, high viscosity and so on. Fluid
speeds are low (200 — 300 ft/min) with cold water and 100 ft/min with viscous
liquids when compared with compressors.

TEXT 2
Translate the text into Ukrainian.

Engine valves are usually opened by means of cams. Riding on each cam is
a follower or valve-lifter, which may be a flat or slightly convex surface, or a
roller. The valve is opened by forces applied to the end of the valve stem through
a mechanical linkage activated by the cam follower. The camshaft is placed in the
crankcase, which is usual in standard automobiles. The operating linkage consists
of a cam follower, push rod and rocker arm. The push rod is a light rod or tube
with ball ends which carries the motion of the cam follower to the rocker arm.
The rocker arm is a lever, pivoted near its centre so that as the push rod raises one
end, the other end depresses the valve stem, opening the valve.
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To ensure tight closing of the valve even when the valve stem lengthens
from thermal expansion, the valve train is adjusted to provide some clearance
when the follower is on the low part of the cam. The cam shape includes a ramp,
which reduces shock by starting the lift at about 2 feet per second, even though
the clearance varies from time to time.

UNIT 6

TEXT 1
Translate the text into Ukrainian.

Distinction between a gas and a liquid

A fluid may be either a gas or a liquid. The molecules of gas are much
farther apart than those of a liquid. Hence a gas is very compressible, and when
all external pressure is removed, it tends to expand indefinitely. A gas is therefore
in equilibrium only when it is completely enclosed. A liquid is relatively
incompressible, and if all pressure, except that of its own vapour pressure, is
removed, the cohesion between molecules holds them together, so that the liquid
does not expand indefinitely. Therefore a liquid may have a free surface, i.e. a
surface from which all pressure is removed, except that of its vapour.

A vapour is a gas whose temperature and pressure are such that it is very
near the liquid phase. Thus steam is considered a vapour because its state is
normally not far from that of water. A gas may be defined as a highly
superheated vapour, that is, its state is far removed from the liquid phase. Thus
air is considered a gas because its state is normally very far from that of liquid
air.

The volume of a gas or vapour is greatly affected by changes in pressure or
temperature or both. It is usually necessary, therefore, to take account of changes
in volume and temperature when dealing with gases and vapours. Whenever
significant temperature or phase changes are involved in dealing with vapours
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and gases, the subject is largely dependent on heat phenomena. Thus fluid
mechanics and thermodynamics are interrelated.

TEXT 2
Translate the text into Ukrainian.

At all stages in its development mechanical engineering has stimulated the
appearance of new materials with such properties as would ensure continued
progress. For example, the development of aircraft construction brought into
being high-strength light alloys and that of jet engines created heat-resistant
alloys, etc. Together with the creation of new materials the operating qualities of
the existing materials have continuously been improved. For example, the
ultimate strength in tension of structural steel, which before hardly reached 60
kgf/mm?, has increased to 180 kgf/mm?, i.e., threefold due to the application of
various alloy elements and heat treatment. The strength of cast iron has increased
even more. Eighty years ago the ultimate strength in tension of cast iron, as a
structural material, never rose above 10 — 15 kgf/mm?; today effective methods of
alloying and modifying have increased its ultimate strength to 80 kgf/mm? and
over, i.e., 5 — 8 times. The increase in the strength of modified cast iron and that
with globular graphite in the cast structure, while still preserving the features
inherent in the material (high cyclic resilience, high limit of endurance,
indifference to stress concentration points, good castability and also low cost),
makes cast iron extremely valuable material. It is now even employed for the
manufacture of crankshafts, which formerly were exclusively made of steel.
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Keys

A HeMa, TopOTeHbKI, KiTtouiB. Cami TiparfonTe.
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