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[TocoOue mmeeT 4ETKYIO OPraHU3ALMOHHYIO CTPYKTYPY, COCTOUT U3 34-X Tewm,
KaXJasi U3 KOTOPBIX COJIEPKUT KaK TEOPETUUECKUN MaTepuaj, Tak U MPaKTUYECKUN
(rpaMMaTUKy, AaKTUBHYIO JIGKCUKY, OpPWIMHAJbHBIE TEMAaTHYECKUE  TEKCTHI
(C cokpanieHusIMH), YIPaKHEHUSI U 3a/1aHUS ).

B kon1ie mocobus npuBeaeHa peKOMeHIyeMast JIMTepaTypa o Kypcy.



BBEJAEHMUE

Yuebnoe mocodbue «Motor Car Anatomy» mpemHazHadeHO IS WU3YYCHHS Kypca
AQHTJIMHCKOTO  S3bIKa B IpyHmax CpeAHero MpoQEecCHOHAIBLHOrO  00pa30BaHUs
crenuagbHOCTH « TexHudeckoe o0CIy)KMBaHUE U PEMOHT aBTOMOOMIIBHOTO TPAHCIIOPTaY,
peanu3yrommx 00pa30BaTeNbHYI0 IPOrpaMMy IpU HOJATOTOBKE CIELHUATMCTOB CPEAHETO
3BEHA.

YuebHoe mocobue OpUeHTUPOBAHO HA JTOCTUKEHUE CIACAYIOMINX LIEJeH:

e JanbHeilee pa3BUTHE HHOA3BIYHON KOMMYHUKAaTUBHONW KOMIIETEHLIUHU (pEed4eBOH,
S3bIKOBOM, COLIMOKYJIBTYPHOM, KOMIIEHCATOPHOM, Y4eOHO-[103HAaBATEIbHON):

— peuesas KomMnemeHuus — COBEPUICHCTBOBAHUE KOMMYHHKAaTUBHBIX YMEHUU B
YEeThIpEX OCHOBHBIX BUJAX PEUEBOM JEATEILHOCTU (TOBOPEHUH, ayAUPOBAHUH, YTCHUH U
NUCbME); YMEHUH MIIAHUPOBATh CBOE peUeBOE U HEPEUEBOE ITOBECHHUE;

— A3bIK06AA KOMNEmeHWus — OBJAJICHUC HOBBIMU S3bIKOBBIMH CPEICTBAMHU B
COOTBETCTBUU C TMOJY4aeMOM CIEHHUAIBHOCTBIO: YBEIMYEHHE OOBEMa MCHOJIb3YEMBIX
TEXHUYECKHX JIEKCUUECKUX €JIMHUI]; Pa3BUTHE HABBIKOB OINEPUPOBAHUS S3BIKOBBIMU
eIMHUI[AMH B KOMMYHUKATHUBHBIX 1IEJISX;

— COUUOKYIbMYPHAA KOMHnEemeHuus — yBenudeHue oO0béMa 3HAHMU O
COLIMOKYJIBTYPHOU cHelM(PUKE CTpaHb/CTpaH U3y4aeMOIO SI3bIKa, COBEPIIEHCTBOBAHUE
YMEHUH CTPOUTH CBOE pEeueBOE U HEpEeueBOE IMOBEACHUE AJCKBAaTHO 3TOM creunuduke,
dopmMHupoBaHKEe YMEHHI BBIACIATH o0lIee U crielu(puiIeckoe B KyIbType POJHON CTPAHBI
U CTpaHbl U3y4aeMOT0 SI3bIKa;

— KOMneHcamopHas KOMHemeHyus — JalbHEWIllee pa3BUTHE  YMEHUU
OOBSICHATBCA B YCIOBHUSIX JAe(UINTA A3BIKOBBIX CPEICTB NPH MOJYyYECHHUH U Iepeaade
MHOSA3BIYHON HH(POPMALINY;

— YueOHO-no3HagamenbHas KOMHEmeHyus — pa3BUTHE OOLIUX U CIELUATIbHBIX
y4eOHBIX YMEHHH, TMO3BOJSIOIIMX COBEPLUICHCTBOBATh YUYEOHYIO JAESITENbHOCTbh IO
OBJIAJICHUI0O  TEXHUYECKUM  HMHOCTPAHHBIM  SI3BIKOM  COIVIACHO  IOJIy4aeMoOu
CHEUAIBHOCTH, YAOBIETBOPSITH C €0 MOMOIIBIO [TO3HABATEIbHBIX UHTEPECOB B IPYTUX
00J1acTSAX 3HAHUH,

OcHOBY yueOHOTrO MOCOOMsI COCTaBIISET COJEp)KaHue, coriiacoBaHHoe ¢ Paboueit
nporpamMmoii 1o  cnenuaigbHOCcTH  «TexHuueckoe  OOCIy)XMBaHHE€ U  PEMOHT
ABTOMOOMJIBHOTO TPAHCIIOPTay.

W3ydyeHre MHOCTPAHHOIO sf3blKa MO JaHHOW TMporpamMme HampaBlIEHO Ha
JOCTI)KEHUE NpOpecCUoHanrbHbIX U Npakmudeckux 3aoad, Ha JalbHeiIiee pa3BUTHE
MHOS3bIYHOM KOMMYHUKATUBHON KOMIIETCHIINY.

Ilpogheccuonanvuvie 3a0auu OOyYCHHS HANpaBICHbI HA pacIIUPEHUE 3HAHUM
oOyuarommxcst 00 yCTpoiicTBe aBTOMOOWIIS; (OPMHUPOBAHKE Y 00YJaIOIIUXCS HABBIKOB U
YMEHUH CaMOCTOSITETIbHOU pabOThI, COBMECTHOM paldOThI B TpyIax, yMEHUNH oOmaTbes
JPYT C IPYTOM U B KOJUIEKTHBE.

Ilpaxmuyeckue 3a0auu 0O0y4YeHHs HaAIlpaBJI€Hbl Ha Pa3BUTHE BCEX COCTABIIAIOIIMX
KOMMYHUKAaTUBHOW KOMIIETEHIIMH COTJIACHO BBIOPAHHOM CHENMaIbHOCTH (PEedyeBOH,
SI3BIKOBOM, COLIMOKYJIbTYPHOU, KOMIIEHCATOPHOHN M y4eOHO-TI03HABATEIbHOM).

OCHOBHBIMM KOMIIOHEHTaMHU COJIep>KaHUsl OOydyeHHs] MHOCTPAHHOMY S3bIKY B
yaupexxaeansx CIIO  sBmsrorcs:  s3bIKOBOM  ((POHETHUECKHH, JIGKCHUYECKHH U
rpaMMaTUYECKUI) MaTepHuall; peueBOi MaTepHall, TEKCThl, 3HAHUS, HABBIKU M YMEHUS,
BXOJISIIIIME B COCTAB KOMMYHHKAaTUBHON KOMIIETEHIIMH OOYYaIOLIUXCS U ONpENestoIne
ypOBEHb €€ CHOPMUPOBAHHOCTH.
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| COMPONENTS OF THE AUTOMOBILE

YnpaxHeHue 1. [fpoumume u nepeeedume Ha pycckul

SA3bIK UHMepPHayUOHaJslbHbIe cJlo8a.
Automobile, chassis, electric, system, control, differential,
ventilator, cylinder.

YnpaxHeHue 2. [lpoumume u nepesedume meKcm,
a 3amem eblinosiHume csedyrou,ue 3a HUM yrpaxHeHusl.

COMPONENTS OF THE AUTOMOBILE

The automobile is made up of three basic parts: the power
plant, or the engine, the chassis and the body.

The engine is the source of power that makes the wheels
rotate and the car move. It includes fuel, cooling, lubricating
and electric systems. Most automobile engines have six or
eight cylinders.

The chassis includes a power train (power transmission),
a running gear, steering and braking systems as well.

The power train carries the power from the engine to the
car wheels.

The power transmission, in turn, contains the clutch,
gearbox, propeller or cardan shaft, final drive, differential, rear
axle and axle shafts. The running gear consists of a frame with
axles, wheels and springs.

The body has a hood, fenders and accessories: the
heater, stereo tape recorder, windshield wipers, conditioner,
speedometer and so on.

The exercises to be done after reading the text

YnpaxHeHue 3. Bbibepume u 3anuwume mMmMePMUHbI,
JaHHble HU)e, Komopble omHocsimcsi K: the engine
(Gsuzamento); the chassis (waccu); the body (ky3oey).

VOCABULARY
engine — ABUraTeJIb
chassis — maccu
body — ky3oB
power train — cuyioBasi mepeaaya
running gear — xoaoBasi 4acTh
steering system — pyJieBoe

ynpasBJieHHe
brakes — Topmo3a

clutch — cuensienne

gearbox — kopoOka mepeaay
propeller shaft — kapaannblii Bax
final drive — rmaBHasi mepexaua
differential — nuddepenmuan

rear axle — 3agHumii moct
axle shafts — moayocu
springs — peccopsl

hood — kamoT

fenders — kpbLIBA

heater — oTronuTeJ b
windshield wiper —
CTEKJI00YHCTUTE b

In turn — B cBOIO ouYepenb
sourse of power — HCTOYHHK
IHEPruun

fuel — TonamBo

cooling — oxya:knenune
lubricating — cma3ska

Fuel system, axle shaft, accessories, cooling system, frame with axles, running gear, lubricating
system, steering system, heater, propeller shaft, power transmission, final drive, windshield wiper,
clutch, wheels and axle shafts, gearbox, electric system, differential.

Hatme pycckue akeueaneHmbl NPueeOdEéHHbIX 8bile MepPMUHOS8.

YnpaxHeHue 4. Halidume e mekcme omeemabl Ha 80MpPOChHI:

1. What main parts is the automobile made up of?

2. What is the function of the engine?

3. What systems does the engine include?

4. What does the chassis consist of?

5. What units does the power transmission comprise?
6. What assemblies does the running gear consist of?
7. What has the body?



YnpaxHeHue 5. 3akoHYume npedsioxeHusi, ebibpae coomeemcmeyroujee fno CMbICy
OKOH4YaHue.

1. The automobile is made up of ... 1) a power transmission, running gear, steering and braking systems

2. The engine i ... 2) the clutch, gearbox, propeller shaft, final drive, differential and
axle shafts

3. The engine includes ... 3) a hood, fenders and accessories

4. The chassis consists of ... 4) the engine, the chassis and the body

5. The power transmission comprises ... |5) a frame with axles, wheels and springs

6. The running gear consists of ... 6) the source of power

7. The body has ... 7) fuel, cooling, electric and lubricating systems

YnpaxHeHue 6. Halidume e mekcme aHenulickue 3KeueasleHMbl MNpPeosioXeHul u

3anuwume ux.

1. ABTOMOGBUSIb COCTOUT U3 TPEX OCHOBHbIX YacTewn: ABUraTens, Lwaccu 1 Ky3oBa.

2. [1Buratenb — 3TO UCTOYHUK SHEPIUMW.

3. [lBuratenb BknoYaeT B cebsi TOMMMBHYHO, OXNaXXAaloLLlyto, CMa3sbiBaloLLY W 3NEKTPUYECKYHD
CUCTEMbI.

4. WWaccw BkntoyaeT B cebs cunosyto nepenadvy, Xo4OBYH YacTb, PyfEBY U TOPMO3HYO CUCTEMBI.

5. CunoBasi nepefada (TpaHCMUCCUA), B CBOK oO4vepedb, COCTOUT M3 CUEensieHus, KOpobku
nepenad, KapaaHHoOro Bana, rnasHom nepefaydun, audpdepeHumana, 3agHero Mocta u rnonyocemn.

6. XogoBas 4yacTb BKOYaeT B cebsa pamy € 0CcsMu, Koreca 1 peccopbl.

7. KysoB Bkntoyaetr B ceba KkanoT, Kpbiflbs M BCNomMoraTefibHble akceccyapbl: OTONUTErb,
CTEKIOOYUCTUTENN, MArHUTONY, KOHAMLUMOHED U T.N.

YnpaxHeHue 7. [[poumume Ouasio2 HECKOJIbKO pa3, a 3amem 8bInosiHume criedyroujue 3a
HUM yrnpa)KHeHus.
DIALOGUE
: Do you know what parts the automobile is made up of?
: Certainly. It is made up of the engine, the chassis and the body.
: What is the source of power?

: The source of power is the engine. It includes fuel, cooling, lubricating and electric systems.

>w > m >

: And what does the chassis consist of?

B.: It consists of a power transmission, running gear, steering and braking systems. By the way,
the power transmission, in turn, comprises the clutch, gearbox, propeller shaft, final drive, dif-
ferential, rear axle and axle shafts.

A.: And what has the body?

B.: The body has a hood, fenders and accessories, such as: the heater, stereo tape recorder,
windshield wipers, conditioner and so on.

A.: Thank you very much for your information.

B.: Don’t mention it. | am glad to help you.



YnpaxHeHue 8. Halidume e Auasioece csioea u csio8o0coYyemaHusi, 3keueasieHMHbIe PYCCKUM
c/i08aM U c/1080CO4YeMaHUsIM, NMPUeeOdEéHHbIM HUXe.

CpoenaH u13; waccu; Ky3oB; BKMYaTb B cebs; TonNMBHas, oxnaxgarwllas, cmasbiBawowas u
aneKTpuyeckass CUCTEMbI; TPaHCMMUCCUS;, XOA4OBasi 4acTb;, pyreBasd U TOPMO3Has CUCTEMbI;
KapZaHHbIW Ban; rnaeBHas nepefada; auddepeHumarn; 3agHUn MOCT; MOyoCu; KanoT; Kpblibs,
BCNoMoraTesibHble YCTPOWCTBA; CTEKNOOYNCTUTENN.

YnpaxHeHue 9. 3akoH4Yume npeosIoKeHuUsl, ucnosb3yss Heobxodumbie cjsioea unu
cJio80co4YemaHusi, OaHHbIe HUXe.

: What parts does the automobile ...?
. Itis made up of ...

: What is ...?

: The source of power is the ...

: What systems does the engine ...?
: Itincludes ...

: What does the chassis ...?

: The chassis ...

: What does the power train include?
: The power train includes ...

: What units does the body comprise?

. It comprises ... and accessories such as ...

> >m >0 >0 >0 >0 2>

: Thank you for your ...

Engine, chassis, body, power train, running gear, steering system, brakes, clutch, gearbox,
propeller shaft, final drive, differential, rear axle, axle shafts, hood and fenders, heater, windshield
wipers, information, conditioner, consist(s) of, the source of power, include, fuel, cooling,
lubricating, electric systems.

Homework i) YnpaxHeHue 10. Omeembme Ha 80MNpPoOCHlI.
. What main parts is the automobile made up of?

. What is the function of the engine?

. What systems does the engine include?

. What does the chassis consist of?

. What units does the power transmission comprise?
. What assemblies does the running gear consist of?
. What has the body?

~NOoO ok WN B

YnpaxHeHue 11. Bbibepume u 3anuwume coomeemcmeyrouwutli onucaHur0 MexaHu3m.
1. Mechanism which is used to stop the car.
a) clutch; b) brakes; c) gearbox; d) steering system.

2. Mechanism which is used to guide the car.
a) clutch; b) brakes; c) gearbox; d) steering system.



3. Mechanism which engages or disengages the engine and

the car wheels.
a) clutch; b) brakes; c) gearbox; d) steering system.

4. Mechanism which is used to change the speed of the car.

a) clutch; b) brakes; c) gearbox; d) accelerator.
5. Mechanism which is used to guide the car in one or the
other directions.

a) clutch; b) brakes; c) gearbox; d) steering system.

6. Device which is designed to measure the speed of the car.
a) heater; b) windscreen; c) speedometer; d) tachometer.

PRINCIPLE OF OPERATION OF

THE FOUR-STROKE PETROL ENGINE

YnpaxHeHue 1. [lepegedume cnoea Ha pyccKul S3bIK,

obpauwjasi éHUMaHue Ha cygpuKchl.

to combust — combustion; to operate — operation; to ignite —

VOCABULARY
bottom dead center — Hu:KHAS
MEpTBasi TOYKA
combustion — cropanne
combustion chamber — kamepa
Cropanms
compression stroke — TakT
CHKATHS
crackshaft — kosieHuaTbIil BaJ
cylinder — mumHap
diesel engine — nu3eabHbII
ABHUIaTeJIb
engine — ABUraTeJIb
exhaust stroke — TakT BbIIIycKa
four-stroke sycle —
YeTHIPEXTAKTHBIM HUKJI
fuel injection — BpbIcK TOMINBA
to ignite — BociIaMeHSITH
ignition — 3a;kuranue

ignition;  to  reciprocate —reciprocation; to connect— [ .
, . . intake (inlet) stroke — TakT
connection; to compress—compression; to describe —
L BIIyCKa
description.

YnpaxHeHue 2. [I[poumume u nepesedume
UHMepHayuoHaslbHbIe CJ108a.
Principle, cycle, piston, center, cylinder, atmosphere.

YnpaxHeHue 3. [Nlepesedume npeodnoxeHUs1 Ha PYyccKuu

A3bIK.

1. During the inlet (intake) stroke the inlet valve opens
and a charge of fuel (mixture) flows into the cylinder.
2.During the compression stroke the inlet valve is
closed and the fuel is compressed by the rising piston.
3.During the power stroke both valves are closed,
pressure rises in the combustion chamber, and the spark
ignites the mixture.

4.During the exhaust stroke the exhaust valve is
opened, pressure is released and the residual gases
flow into the atmosphere through the exhaust valve.
YnpaxHeHue 4. [lpoumume u nepesedume meKcm,

a3amem ebinoslHUMe crnedyoujue 3a HUM
yrnpaxHeHusl.

PRINCIPLE OF OPERATION
OF THE FOUR-STROKE PETROL ENGINE

The internal combustion engine is called so because
fuel is burned directly inside the engine itself. Most

internal combustion engine —
ABUI'aTeEJIb BHYTPCHHETO
Cropanus

mixture — cmechb

operating sycle — padounii nuK.I

VOCABULARY
petrol engine — 6eH3UHOBBI IBUTaTEIb
piston — nopmenn
power stroke — padoumii xo
pressure — naBjeHue
reciprocating movement — Bo3BpaTHo-
noCTynaTe/JibHO€ IBUKCHUE

residual gas — ocrarounblii ra3
rotary movement — spamarejibHoe

JABHIKEHHE
spark plug — cBeua 3a:kuranus
stroke — xox (mopuIHs)

top dead center — BepxHsisi MépTBas
TOYKA

valve — knanan

automobile engines work on a 4-stroke cycle. A cycle is one complete sequence of 4 strokes of the



piston in the cylinder. The operating cycle of the four-stroke petrol engine includes: inlet stroke
(intake valve opens), compression stroke (both valves closed), power stroke (both valves closed),
exhaust stroke (exhaust valve is opened).

To describe the complete cycle, let’'s assume that the piston is at the top of the stroke (top dead
center) and the inlet and the exhaust valves are closed. When the piston moves down the inlet valve
opens to intake a charge of fuel into the cylinder. This is called the inlet (intake) stroke. On reaching
the lowest position (bottom dead center) the piston begins to move upward into the closed upper part
on the cylinder, (he inlet valve is closed and the mixture is compressed by the rising piston. This is
called the compression stroke. As the piston again reaches the top dead center the spark plugs ignite
the mixture, both valves being closed during its combustion. As a result of burning mixtures the both
valves being closed during its combustion. As a result of burning mixtures the gases expand and
great pressure makes the piston move back down the cylinder. This stroke is called the power stroke.
When the piston reaches the bottom of its stroke, the exhaust valve is opened, pressure is released,
and the piston again rises. It lets the burnt gas flow through the exhaust valve into the atmosphere.
This is called the exhaust stroke which completes the cycle. So the piston moves in the cylinder down
(intake stroke), up (compression stroke), down (power stroke), up (exhaust stroke).

The heat released by the fuel is transformed into work so that the reciprocating movement of the
pistons is converted into rotary movement of a crankshaft by means of connecting rods.

1 — intake 2 — compression 3 — power 4 — exhaust
Principle of Operation of the Four-Stroke Petrol Engine

The exercises to be done after reading the text
NMocneTekcToBbIEe yNpaXHEeHUA

YnpaxHeHue 5. Halidume e mexkcme ab3auybl, 20e uGém peyb 0O makme erilycka, makme
cxxamusi, paboyem xode, makme ebinycka u nepeeedume ux Ha PyccKul s3biK.

YnpaxHeHue 6. Bbibepume npasuJsibHbIe M0 CMbIC/Ty Omeembl Ha 80IMNPOCLI.

1. Why is the engine called the internal combustion engine?

2. What stroke is called the inlet one?

3. What is a compression stroke?

4. What takes place in the cylinder on power stroke?

5. What takes place on the exhaust stroke?

6. By means of what is the reciprocating movement of the pistons converted into rotary movement
of a crankshaft?



1. It is called so because the fuel (the mixture) is burned................ccceevvvinnnnnnn.
a) directly inside the engine;
b) outside the engine.
2. The inlet stroke is called so because during moving down the piston..........
a) the inlet valve opens to intake a charge of fuel into the cylinder;
b) the inlet valve is closed and the mixture is compressed.
3. The compression stroke is a stroke.....................
a) when the inlet valve opens to intake a charge of fuel into the cylinder;
b) when the inlet valve is closed and the mixture is compressed.
4. On power Stroke..........cccceeeeeeennnns
a) the spark plugs ignite the mixture, both valves are closed during its combustion;
b) the exhaust valve is opened and the residual gas flows through the exhaust valve into the
atmosphere.
5. On the exhaust stroke .........................
a) the spark plugs ignite the mixture, both valves are closed during its combustion;
b) the exhaust valve is opened and the residual gas flows through the exhaust valve into the
atmosphere.
6.1tisdone.......cceevveeviiinennnn.
a) by means of pistons;
b) by means of the connecting rods.

YHpa)KHeHue 7. 3akoH4Yume npedno»(eHUH, 6bl6p88 npaeuanbl& no cCmbicJly eapuaHm
OKOHYaHUs.

1. The internal combustion engine is called so because fuel is burned.........................

a) outside the engine;

b) inside the engine.
2. Onthe inlet stroke .............ccceeeeeeees

a) the intake valve opens;

b) the intake valve is closed;

c) the intake and the exhaust valves are closed.
3. On the compression stroke .......................

a) the intake valve opens;

b) the intake valve is closed;

c) the intake and the exhaust valves are closed.
4. On the power stroke......................

a) the intake valve opens;

b) the intake valve is closed,;

c) the intake and the exhaust valves are closed.
5. On the exhaust stroke.......................

a) the exhaust valve opens;

b) the intake valve is closed;

c) the intake and the exhaust valves are closed.



YnpaxHeHue 8. [lpoumume Auaso2 HECKOJILKO pa3, a 3amem pasbi2palime €20 6 napax.

DIALOGUE A Tracing a Fault

Nick: Peter, | know you are a good driver. | would like you to have a look at my car.
Peter: What’s wrong with your car?

N.: I don’t know.

P.: Let me have a look. When did you have your plugs checked?

N.: Three days ago. | thought | had run out of fuel but the tank is half full.

P.: The carburettor is in order but the engine is misfiring. | guess the battery has run down.
It needs recharging.

N.: Too bad.

: Don’t get upset about it. It won’t take you long to have your battery recharged.

: Do you really think so?

: | am sure of it. | advise you to have the engine greased.

: I'll follow your advice. Thank you, Peter.

: Don’t mention it, Nick. I’'m very sorry | couldn’t help you.

: Well, you helped me to find the fault. Thanks a lot. Good-bye.

. See you later.

Homework {»

YnpaxHeHue 9. [lepesedume pycckue npeosIoKeHUss Ha aHa2/IUlCKull f3bIK, a 3amem
pa3biepalime duasio2u e napax.

1. — He 3Hato, 4TO Cnyynnocb ¢ Moen MaLLUMHOWN.

— Let me trace the fault.

— Moxanywncta. Tbl ONbITHBIN BOAUTENL?

—Yes, | am. | have been driving a car for fifteen years now. May be you have run out of fuel?
— bak no4Tn nonHbIN.

— When did you have your plugs checked?

— Buepa. Kapbiopatop ToXe B nopsaake.

— B Takom cnyyae gasan noegem 0o 6nvkanlen peMOHTHOM CTaHLUMMW.

— Good idea. They will have the car fixed.

£ 020201
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2. — Korga Tebe noymHmMnmn mawmHy?

— Last month. The engine is in good condition now. It was well greased.

— Xopowo. MHe TOXe Hago u4uHUTL MawwuHy. Ocnabnu Topmosa (The brakes are slack.)
Akkymynatop paspsguncs (The battery has run down.)

— It can be easily done.

— A pap o710 cnblwaTh.

3. — Kakylo MaLLmMHy Tbl XO4eLlb KynnuTb?

— | want a second-hand car. Could you help me?

— C 60onbwnM yaOBOMbCTBMEM.

— | hear there are good cars on sale 42nd Street.

— 4 3Ha aT0T MarasuH. [laBan noegem tyaa.

— Good idea. If | choose a car there, | won’t have to bother any more.
— CoBepLUEeHHO BEPHO.



YnpaxueHnue 10. [f[pouymume Quanoez u paccKaxume, o YéM 8 HEM UOEM peYb.

DIALOGUE B At the Repairing Shop
Client: Good afternoon! Can you help me? There is something wrong with the engine.
Master: Hi! What is wrong with it?
C.: I don’t know. It wouldn'’t start. Maybe the pistons and valves are in disorder.
M.: Let’s have a look! Well, they are quite right.
C.: And what about the crankshaft, or electric spark plugs. | know absolutely nothing about the
operating cycle of the engine.
Just a moment. Don’t worry! We shall check up all units and how they work together.
Sometime later
M.: My God! There is no petrol in the tank. How can you move drive?
C.: Really? Oh, I have forgotten to fill in the tank! | beg your pardon to trouble you!
M.: No trouble, at all. You are welcome!

CHASSIS

YnpaxHeHue 1. [lepesedume crioea Ha pPyccKul SsI3blK,
obpauwjasi éHUMaHue Ha cygpuUKcChI.
to  transmit — transmission; to  connect — connection; VOCABULARY
to found — foundation; to move — movement. unit — y3eu, 610K, arperar

power transmission —cuJioBast
YnpaxHeHue 2. [lepeeedume Ha pycckull sA3bik [EEYIELEY(E70]
UHMepHayUoHaJIbHbIe CJ/I08a. tracktive effort — Tarosoe ycuiaue
Transmission, system, mechanism, radiator, friction, [AAMIGPREEIES WITEEREIGVS

automobile, cardan, portion, final, accelerator, pedal, position. drivi_ng wheels — Bexyme xouéca
steering system — cucrema

PYJ1€BOr0 yHpaBJjieHHs
brackes — Topmo3za
flywheel — maxoBuk
rear axle — 3agumii MocT
clutch — cuemyienne

YnpaxHeHue 3. [lepeeedume npednoxeHusi Ha pycckul
SA3bIK.

1. The chassis includes the running gear, the power
transmission and the steering mechanism.

2. The power transmission consists of the clutch, gearbox, friction device — dpukumonnoe
cardan shaft, rear axle, final drive, differential and axle shafts. YCTPOiicTBO

3. The clutch connects the engine with the driving wheels. axle shafts — moayocn

4. The gearbox changes the speed of the car movement.

5. The steering mechanism changes the direction of the car.

YnpaxHeHue 4. [l[poumume u nepeeedume mekKcm, a 3amem ebINoJIHUMe criedyroujue 3a
HUM Yyrnpa>KHeHUusl.

CHASSIS

The main units of the chassis are: the power transmission, the running gear and the steering
mechanism. The power transmission includes the whole mechanism between the engine and the rear
wheels. This entire mechanism consists of the clutch, gearbox, propeller (cardan) shaft, rear axle,
final drive, differential and axle shafts.



At the front end of the car is the engine. On the back of it is the flywheel. Behind the flywheel is
the clutch. The clutch is a friction device connecting the engine with the gears of the gearbox. The
main function of the gearbox is to change the speed of the car.

The power is always transmitted by the cardan shaft to the live back axle. The final drive reduces
the high speed of the engine to the low speed of the driving wheels. The differential enables the
driving wheels to turn at different speeds which is necessary when turning the car. The foundation of
the automobile is the frame to which different chassis units are attached.

The rear axle is capable of moving up and down about the frame. The rear axle is an important
part of the transmission. It carries the greater portion of the weight of the car.

The steering mechanism is designed for changing the direction of the car.

The brakes are used for stopping the car, for decreasing its speed and for holding the car
position.

YnpaxHeHue 5. Halidume 8 mekcme omeemal Ha criedyroujue 80rnpochkbil.
1. What main units does the chassis consist of?

. Where is the engine located?

. Where is the flywheel fixed?

. Where is the clutch placed?

. What is the gearbox designed for?

. By what shaft is the power transmitted to the back axle?

. What does the rear axle do?

. What is the function of the differential?

. What purpose is the steering system designed for?

. What is the function of the brakes?

O© 00 ~NO O ~WDN
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YnpaxHeHue 6. [Mepesedume npednoxeHusi Ha PYycckulli A3blK, obpaujass eéHUMaHuUe Ha

Complex Subject.

1. Transmission, running gear and steering mechanism are known to be the main units of the
chassis.

2. The clutch is known to connect the engine with the driving wheels of the car.

3. The gearbox is known to change the speed of the car.

4. The steering mechanism is known to change the direction of the car.

5. Brakes are considered to be one of the most important mechanisms of the car.

YnpaxHeHue 7. [lepesedume Ha aHenulckul si3blk crnedyrouwjue npeonoxeHusi (npu
8bINOoJIHeHUU 3adaHusi 8bl MO)XKeme obpawambCcsi K mekcmy).
1. OCHOBHbIMM y3namu LIACCU ABMATCA: TPaHCMUCCUS, XO40Basi YacTb U PYNIEBON MEXaAHU3M.
. Pagnartop pacnonoxeH B nepegHen 4yactn aBTomobuns.
. MaxoBuk KpenuTcsa Ha 3agHen YacTn gBuraTens.
. CuenneHue coeguHseT ABuraTesnlb ¢ KOpobkon nepegad.
. Kopobka nepepay npegHasHadeHa 49 U3MEHEHUSI CKOPOCTU ABMXKEHUS aBTOMOBUIS.
. Ycunve nepenaetca kKapAaHHbIM BaroMm.
. TnaBHasa nepegava cHWXaeT BbICOKME 000OPOThI ABUraTenst 40 HEBbICOKMX 06OPOTOB BeOYLLMX
KONéc.
8. AndppepeHunan nossonseT BedywMM KorecaMm BpawaTtbCd C pPas3HOW CKOPOCTbI Npu
noBopoTe aBTOMOOUNSA.
9. PyneBon mexaHn3m npegHasHayeH Ansi MISMEHEHMS HanpaBneHus ABUKEeHUS aBToMobuns.
10. Topmo3a nCnonb3yTCcsa A9 OCTAHOBKU UMM CHUXXEHUSA CKOPOCTM aBTOMOOMNA.

~NOoO O WDN



YnpaxHeHue 8. l[poumume Auanoe u pasbigpalime e20 8 rnapax.

DIALOGUE Transmission Mechanism
Teacher: Let’s speak about the transmission mechanism. What main units does the transmission
include?
Student: The transmission is the entire mechanism between the engine and the rear wheels.
It includes the clutch, gearbox, cardan shaft, rear axle, final drive and differential.
T.: What does the clutch connect?
.. The clutch connects the engine with the gearbox.
.. And what does the gearbox do?
.. The gearbox changes the speed of the car.
.. What does the differential enable?
.. The differential enables the driving wheels to move at different speeds when turning the car.
.. For what purpose is the steering system used?
.. The steering system is used for changing the direction of the car movement.
.. And what is the function of the brakes?
.. Brakes are used to slow or stop the car.

S
T
S
T
S
T
S
T
S
T.: That’s right. You know the subject very well.

| Homework

YnpaxHeHue 9. [Nlepeesedume mekcm Ha pPyccKull si3biK, MOJIb3YsICb CJI08aPEM.

BASIC TROUBLES OF TRANSMISSION MECHANISM

The transmission of the engine torque to the driving wheels of VOCABULARY
the automobile must be smooth. There should be no vibration
in the op- c rat ion of transmission mechanism within the range

frame — pama
twist — kpyuyenue

of travelling speeds. support — omopa

The indications of malfunctions in the transmission mechanism  EESTEo I {o] a1 (V) (10 &'}
components are as follows: body — ky3oB

1. incomplete disengagement of the clutch; channel section — moJiast cekuust
2. difficult engagement or self-demeshing of gears; longitudinal members —

3. run out and vibration of the cardan-drive shaft. JIOHKEPOHBI

What to do in these cases: to weld — ceapuBarts

1. Check the free travel of the clutch pedal and adjust it. Cross members — nonepeYHHbI
2. Check the oil level in the gearbox housing and wash to rivet — 3akyenbIBaTh

breather channel. to reinforce — ycuauBarh
to insulate — n3ompoBaTh
rigid — skécrkmii

rubber pad — pe3uHoBas

3. Check to see that all the fastening belts are securely
tightened.

NPOKJIANKA
MiNiNg — Mpo4YHBIH

| FRAME unibody construction —
KOHCTPYKIHS

YnpaxHeHue 1. [lepeeedume Ha pycckuii s3bik PRVIGNERLETETEES IS PRIEETS

UHMepPHauuoHasbHbIe C/108a. HECYIIMM KY30BOM Harpy3Kku
Chassis, structure, system, integral, construction, steel, [RSLACACIEITERTNIIINES
vibration, passenger, metal, contact.




YnpaxHeHue 2. [lepesedume crioea, obpauwjass éBHUMaHue Ha cyghuKchl.

To found — foundation; frame — frameless; to construct — construction; structure — structural —
structurally; to attach —attachment; to vibrate — vibration; to insulate —insulation; usual —
usually.

YnpaxHeHue 3. [l[poumume u nepeeedume meKkcm, a 3amem ebinosiIHUmMe cnedyrowjue 3a
HUM yrnpa>XHeHuUsl.
FRAME

The foundation of the automobile chassis is the frame which provides support for the engine,
body and power-train members. Crossmembers reinforce the frame. The frame is rigid and strong
so that it can withstand the shocks, vibrations, twists and other strains to which it is put on the
road.

The frame provides a firm structure for the body, as well as a good point for the suspension
system. There are two types of frames, namely: conventional frames and integral (unibody) frames
(frameless constructions).

Conventional frames are usually made of heavy steel channel sections welded or riveted
together. All other parts of the car are attached to the frame.

In order to prevent noise and vibrations from passing to the frame and from there to the
passengers of the car, the frame is insulated from these parts by rubber pads.

It is also important to insulate the frame in order to prevent metal-to-metal contacts.

Frameless (unibody) constructions are called so because they are made integral with the body.
The body parts are used to structurally strengthen the entire car. Some unibody frames have
partial front and rear frames for attaching the engine and suspension members.

MocneTekcToBbIE yNpaXXHEHUs
The exercises to be done after reading the text

YnpaxHeHue 4. Halidume 8 mekcme u ebinuwiume aHaJlulickue 3KeueasieHMmbl PYyCCKUM
mepMuHam.

JIOHXXepOoHbI, NOMNEepeYnHbl, XECTKMM, MPOYHbIA, BblAEPXMBaATb Harpysku, noaBecka, OObl4Has
(obwenpuHaTasa) pama, 6e3pamHasa KOHCTPYKUMS, NOMble CEKLMU, CBapEeHHblE UNKN 3aknenaHHble,
NPUKPENNATL K pame, pe3MHOBLIE NPOKIaAKN, YKPennaThb.

YnpaxHeHue 5. Hatidume e mekcme omeemabl Ha 80MPOCHI:

1. What does the frame provide?

2. Why is the frame rigid and strong?

3. What types of frames are there?

4. What is the conventional frame made of?

5. By what is the frame insulated from the other car parts? For what purpose?
6. What do you know about unibody frames?



YnpaxHeHue 6. [lo06bepume u3 npaeol KOJIOHKU coomeemcmeyrujue OKOHYaHusi Ons
npeosioxeHull U3 s1eeol KOJIOHKU.

1) The frame provides support for ... a) channel sections welded together

2) Conventional frames are made of ... b) prevent noise and vibrations from passing to
the passengers

3) Tameless constructions are made ... C) cross members

4) The frame is insulated from other parts in order to ... | d) the engine, body and power train members

5) The frame is reinforced by ... e) integral with the body

YnpaxHeHue 7. [lepeeedume npedrioxeHusi Ha pycckul si3bik. Obpamume eHUMaHue Ha
Complex Object.

1. We know the frame to be the structural centre of any car.

2. Car specialists consider the conventional frame to be extremely rigid and strong.

3. We know the frame to be insulated from the other parts by rubber pads to prevent metal-to-
metal contacts.

4. Many specialists consider the body parts to be used to structurally strengthen the entire car.

5. The manufacturers believe the unibody constructions to be called so because they are made
integral with the body.

YnpaxHeHue 8. [lepeesedume mekcm, He MOJIbL3YSICb C/I08aPEM.

The frame is a structural centre of any car as it provides support for the engine, body, wheels
and power-train members.

Cross members reinforce the frame and provide support for the engine and wheels. The frame
Is extremely rigid and strong. The engine is attached to the frame in three or four points and
insulated in these points by some rubber pads to prevent vibration and noise from passing to the
frame and thus to the passengers. There are two types of frames: conventional construction and
unibody one.

Homework

YnpaxHeHue 9. [Nepesedume npedsIoxeHuUs1 Ha aH21UlUCKUl s13bIK.

1. Pama oGecneunBaeT onopy Ang Ky3oBa, ABUraTens 1 y3nos CUIIOBON nepeaayw.

2. OHa coCTOUT 13 NIOHXEPOHOB N NOMEPEYUNH, KOTOPbIE YCUNNBAIOT pamy.

3. Pama gomkHa BblaepXunBaTtb BUOpaLMo, KpyYEeHUS 1 apyrue Harpysku (HanpsbkeHus).

4. Pambl ObiBaloT ABYX TMNOB: 0OblYHbIE (CTaHAAPTHbIE) U BbINOSIHEHHbIE BOEAWUHO C KY30BOM.

5. CtaHaapTHble pamMbl M3roTOBMEHbI U3 CTaslbHbIX NOJSbIX CEKUMIA, CBAPEHHbIX UMW 3aKnenaHHbIX
BMecCTe.

6. be3pamHble KOHCTPYKLUMM BbINOMIHEHBI BOEAMHO C KY30BOM.

7. Pama wusonupyetca OT Ky3oBa pPe3MHOBbIMW MNpOKMagkamu, 4ToObl wWymbl U Bubpauun
He NpoXoaunu K naccaxvpam aBTomobuns.

e



Ynpaxuernue 10. [f[poumume Auanoez, a 3amem pasbizgpalime e20 8 napax.

DIALOGUE

Stas: Hi! Seen you for ages! How are you?

Vlad: Hi! 'm perfectly well! I am working at a repairing shop. Very interesting | can tell you.

S.: What are you doing there?

V.: Now, we are testing the frame. You see, the driver has got into trouble. Something is wrong
with his car. He thinks it is the frame.

S.: Has the car a conventional frame or a unibody frame?

V.: Unibody frame.

S.: I think you have to do a lot of work as body parts strengthen the entire car.

V.: Sure. We are testing all parts in order to find out the damage.

S.: | think you will cope with the problem.

Notes:
seen you for ages — He Buaen Tebs CTo neT; VOCABULARY
perfectly well -~ npekpacto; _ friction device — ppuknmonnoe
get into trou_bhle — nonactb B 6§,u,y, yCTpoﬁCTBp

e wrong with — 4To-To He Tak; pressure disC — HaXKMMHO# TUCK
sure — KOHe4Ho (6e3 CoOMHeHus); hard-wearing material —
find out the damage — oTbickaTb NnoBpexaeHue; M3HOCOCTONKMIi MaTepHa

cope with — cnpaButbca (¢ npobnemon). frictional force — cuna Tpenus
to start the car — 3aBecTn

| CLUTCH aBTOMOOWJIb

clutch pedal — megaan nenieHus

to release the engine —
YnpaxHeHue 1. [lepeeedume crnoea, ob6pauwas OTCOETHHHTD

@HUMaHue Ha cyUKChbI U NpegUKCHI. at rest — HaxoaMTEs B MOKOE
Connect — disconnect — connection — disconnection,; is engaged — BKJIIOYEHO

operate — operation;  friction — frictional; engage —enga- ERORIVESTNIL 1116y

gement — disengagement. flywheel — moxoBuk
YnpaxHeHue 2. [poumume u nepeeedume uHmep- MENIEEOEGIEEREVHIILEINI
HayuoHaJsibHbIe C/108a. friction disc (plate) —

Start, disc, friction, frictional, material, base, principal, [JLENIUGILISIEIIGE

control, pedal. to run idly — HaxoauTcs B HOKO€

YnpaxHeHue 3. [Mpoymume u nepeeedume meKcm,
a 3amem ebinosIHUme criedyroujue 3a HUM yrnpaxHeHuUs.

CLUTCH

The clutch is a friction device. It connects the engine to the gears in the gearbox. It is used for
disconnecting the engine from the gearbox, for starting the car and for releasing the engine from the
car wheels.

The clutch is fixed between the flywheel of the engine and the gearbox und consists of two plates
(discs): the friction disc and the pressure disc. The friction disc is situated between the flywheel and
the pressure plate and has a hard-wearing material on each side.

The basic principal operation of the clutch is a frictional force acting between two discs. The
clutch is controlled by the clutch pedal. When the pedal is at rest the clutch is engaged and the
running engine is connected to the gearbox. When the pedal is pressed down the clutch is
disengaged and the engine runs idly.



Puc. 2. Cluich

], Rywhee! — smaxonsx 5. cover — xpramxa

3. Mriction disc — OpHKUMOHNLI nucK 6. thrust bearing — ynopuwmit nox-
3. pressure dise — HampMHORH THCK MHNHUK

4. wpring — npyxuua 7. lever — pavar

8. pedal — neaans.
MocnetekcToBbLIE yNpaXXHEHUA
The exercises to be done after reading the text

YnpaxHeHue 4. Halidume e meKkcme OaHHble HUXe cjioea U Hanuwume ux pYyccKue
aKeueasieHmabl.

Friction device, clutch, gearbox, to free, to start, to release, flywheel, pressure plate, basic principle
of operation, to fix, hard-wearing material, to consist of, to be controlled by, running engine, to run
idly, to engage, to disengage, to press down, to be at rest.

YnpaxHeHue 5. Halidume e mekcme omeemabi Ha criedyroujue 80rnpochil.
. What device is the clutch?

. What units does it connect?

. What is the clutch used for?

. Where is the clutch placed?

. What plates does the clutch consist of?

. What is the basic principal operation of the clutch?

. What is the clutch controlled by?

. What takes place when the clutch pedal is at rest?

. When does the engine run idly?
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YnpaxHeHue 6. 3akoH4Yume npeosioKeHus, ebiIbpas coomeemcmeyroujee Jio2uKke OKOH4YaHue.
1. The clutch is a device connecting ...
a) the rear axle and axle shafts;
b) the gearbox and differential,
c) the engine and the gearbox.
2. The clutch is situated between ...
a) the gearbox and cardan shatft;
b) the flywheel and the gearbox;
c) the gearbox and rear axle.
3. The clutch is controlled by ...
a) the brake pedal,
b) the clutch pedal;
c) the gearbox and rear axle.
4. The clutch is engaged ...
a) when the clutch pedal is pressed down;
b) when the clutch pedal is at rest.
5. The clutch is disengaged ...
a) when the clutch pedal is at rest;
b) when the clutch pedal is pressed down.

YnpaxHeHue 7. [[poumume Auasnoea u ebinosiHume criedyroujue 3a HUM YrnpaXxXHeHusl.

DIALOGUE
A.: What is the function of the clutch?
B.: You see, it serves three functions. It is used for freeing the engine from the gearbox,
for starting the car and for freeing the engine from car wheels.
A.: Is it a friction device?
B.: Yes, of course. It is fixed between the flywheel of the engine and the gearbox and usually
consists of two discs.
A.: What discs?
B.: The friction disc (driven disc) and the pressure disc.
A.: | suppose the principle of operation of clutches is a frictional force between discs. Am | right?
B.: Yes, you are. When the clutch is fully engaged the frictional force makes discs rotate at the
same speed.
A.: And by what is the clutch controlled?
B.: By the clutch pedal. When it is at rest the clutch is engaged and when it is pressed down the
clutch is disengaged and the engine is disconnected from the car wheels.
A.: Thank you. And what types of clutches do you know?
B.: Positive clutches and gradual engagement clutches.
A.: Thank you very much for your information.
B.: Not at all. Glad to help you.

YnpaxHeHue 8. Halidume e Ouasnoze aHanulicKkue 3KeueasieHmbl ciedyrouwumM pPYCCKUM
mepMuHaM U ebinuwume ux.

dyHKUMA cuenneHus, NS OTKNIYEHUs ABuraTens oT KOpoOKM nepegad, Kpenutcs mexay
MaxOBUKOM M KOpOOKon nepenad, PpUKUMOHHbIN (BE€4OMbIV) ANCK, HAXKMMHON ANCK, (PPUKLMOHHAas
cuna, cuensieHre BKYEHO, nejarb B UCXO4HOM NOSIOXEHUN, nefarnb CuenneHns HaxarTa.



YnpaxHeHue 9. Pa3biepatime duasioe e nape.

YnpaxHeHue 10. [NTo06epume u3 npaeoll KOJIOHKU PyCCKUe 3KeueasleHmMbl aH2JIUliCKUM
csioeaM u3 s1eeoli KOJIOHKU u rnpogepbme cebs o kiroyy.

a friction device a. | 3aBecTn aBToMobunb
gearbox b. | PPUKUNOHHBIN gnCK

to start the car C. | MaxoBuK

to release the engine d. | U3HocoCTOMKMI MaTepuan
is fixed e. | paboTaTb BXONOCTYHO
flywheel f. | coegmHATLCA

the friction disc g. | cvna TpeHus

the pressure disc h. | pasbeguHATbLCA
hard-wearing material I. | PpPUKLMOHHOE YCTPOMNCTBO
frictional force J. | HAXOOUTBLCSA B NOKOE

the clutch pedal K. | 3akpenneH

to be engaged l. | neganb cuennexnmns

to be at rest m. | HaXaTb Ha neganb

to be disengaged n. | OTCOeANHUTL ABUraTesb
to press down on the pedal 0. | HXXKUMHOM ANCK

to run idly p. | kopobka nepenau

YnpaxHeHue 11. 3akoHYyume npeonoXeHuUsi, uUcnonb3yss Heobxodumbie crioea usnu
c/ioeoco4YemaHusi, OaHHbIe HUXe.

A.: What three functions does the clutch ... ?

B.: Itis used for ...

A.: Whereisit... ?

B.: Itis ... between the flywheel of the engine and the ...
A.: By what is the clutch ... ?

B.:ltis ... by the ...

A.. What takes place when the pedal is ... ?

B.: The clutch is ...

A.: And when the driver pushes down on the pedal?

B.: The clutch is ...

freeing the engine from the gearbox, serve, fixed, gearbox, controlled, starting the car, freeing the
engine from the car wheels, pedal, at rest, engaged, disengaged, do, located.

YnpaxHeHue 12. [lepesedume Ha aH21ulicKull si3bIK criedyroujue rnpeosioXKeHUsl.

1. CuenneHne — 3T0 (PPUKLMOHHOE YCTPOUCTBO.

2. CuenneHne coeanHsaeT aBuraTenb U KOPOOKy nepenau.

3. CuenneHune pacnosioxXeHo Mexay MaxoBMKOM ABUraTens n Kopobkon nepenau.

4. Kak npaBuno, cuenneHne coctTomT n3 ABYX OUCKOB: BEAOMOIO U HAXXMMHOrO.

5. CuenneHve ynpaBnseTcsa neganblo CLenneHus.

6. Koroa neganb cuenneHus HaxoaMTCca B MOKOe, OUCKN CLENNeHnss coeanHeHbl n paboTtarowmn
ABuratenb COeaMHEH C KOpoOkon nepeaad u Konécamu.

7. Korga BoguTenb HaXUMaeT Ha nefanb CUEnneHns, AUCKM OTX0OAT, cuensieHne oTCOeaMHATCA U
apuratens paboTaeT BXOMNOCTYHO.



| GEARBOX

YnpaxHeHue 1. [[poumume u nepesedume Ha pycckull i3bIK UHMepHayuoHasibHbIe cJlo08a.

Principal, function, construction, constructional, class,

classify, type, planet, planetary, history, historical.

YnpaxHeHue 2. lNepesedume cnoea, obpawasi HUMaHue
Ha cygpuKchbl.
Move — movement, construct — construction — constructional,

arrange — arrangement, history — historical — historically,
wide — widely, vary — various, simple — simply, body — bodily.

YnpaxxHeHue 3. [I[poumume mekcm, a 3amem 8bINnoJIHUmMe
criedyroujue 3a HUM yrnpaxHeHus.

GEARBOX

The gearbox is placed between the clutch and the
propeller shaft. | lie principal function of the gearbox is to vary
the speed of the car movement to meet the road conditions.
The gearbox provides four forward speeds and one reverse,
as follows:

1. First or low gear;

2. Second gear,

3. Third gear;

4. Fourth or top gear;

5. Reverse gear.

There are many constructional arrangements of
gearboxes, which can be classified as follows:

1. Sliding-mesh type;

2. Constant-mesh type;

3. Epicyclic (planetary) type.

The sliding-mesh type is the simplest one and is the oldest
historically. The constant-mesh type is the most widely used
type. They are termed «ordinary» gearing, the characteristic
feature of which is that lie axes of the various gears are fixed
axes. The gears simply rotate about their own axes.

The characteristic feature of epicyclic (planetary) gearing
is that one gear rotates about its own axis and also rotates
bodily about some other axis.

To secure the several speeds of the car the clutch shaft is
mounted in direct line with the gearbox shaft. The gearbox
shaft carries on it the sliding gears which are used for shifting
to secure the forward speeds and the reverse drive.

VOCABULARY
gear — mecTepHs
gearbox — kopoOka mepenay
gearing — 3yo4uaToe coeJHHEHHE
road conditions — mopo:kHbIe
yCJIOBHS
forward speed — mepennss
CKOpPOCTH
reverse drive — o6paTHblIii
(3aagHuit) X0/
low gear — nepBasi nepegaua
top gear — yeTBépTas nepexaya
sliding-mesh gearbox — kopooka
nepeaay co CKOJIb3AMUMH
HIeCTEPHIMHU
constant-mesh gearbox — kopo6ka

nepeaa4 ¢ mnoCTOATHHBIM
3alenJIieHMeM LIeCTePEeH
epicyclic (planetary) gearbox —
IMUIHUKJINYECKAs KOPOOKa

nepexay
ordinary gearing — crangapTHoe
3y0uaroe coeJMHEHHE

VOCABULARY
characteristic feature —
XapakTepHasi 0CO0EHHOCTh
fixed axes — 3apuxcupoBaHHbIE
ocH
rotate bodyly — Bpamarbcs
KOPILyCOM
axis — ocu
axle — Baa
secure — obecneYynThb
shifting — nepexouenue
in direct line — Ha oqgHOM ypoBHe



MocneTekcToBbIE yNpaXHeHUsA
The exercises to be done after reading the text

YnpaxHeHue 4. Haidume e mekcme omeembi Ha 80MpPOChHI.

1. Where is the gearbox situated?

2. What is the function of the gearbox?

3. What speeds does the gearbox provide?

4. What types of gearboxes do you know?

5. Why is the clutch shaft mounted in direct line with the gearbox shaft?

YnpaxHeHue 5. [lod6bepume u3 npaeoli KOJIOHKU coomeemcmeyroujue OKOHYaHUsl
npeosioxeHull U3 s1ee0l KOJIOHKU.

1. The principal function a) sliding-mesh type, constant

of the gearbox is ... mesh type and planetary type
2. The gearbox provides ... b) the simplest one and historically oldest
3. Gearbox can be ... c) to vary the speed of the car
4. The sliding-mesh gearbox is ... d) four forward speeds and one reverse
5. The constant-mesh gearbox is ... e) the most widely used

YnpaxHeHue 6. [Nepesedume npeosioxeHuUs1 Ha aH2IUUCKUU S3blIK.

1. KopobGka nepegay npegHasHaveHa ans U3BMEHEHUs CKOPOCTU ABMXXEHUS aBTOMOOUNS.

2. Kopobka nepenay obecneunBaeT YeTbipe nepeaHne CKopocTu 1 3agHuI Xoa,.

3. Kopobkn nepegay mMoryT ObiTb: CO CKOMb3SILWMMM LUECTEPHSIMU, C MOCTOSIHHBIM 3aLensieHnemM
LUEeCTEPEH M NnaHeTapHOro Tuna.

4. CaMbiM1 NPOCTbIMU SABNSILOTCA KOPOOKN Nepeaay Co CKOMb3SLLUMU LLIECTEPHAMMN.

5. Kopobkun nepeaay ¢ NOCTOSHHBIM 3aLenieHeM LWecTepeH Ucnonb3ytoTcs Hanbornee YacTo.

6. Ckonb3siluMe LWeCcTepHN Ha Barny KOpoOKuM nepepayv UCMonb3ylTcs Anst obecneyvyeHns nepeaHux
ckopocTei n obpaTHoro xoaa.

YnpaxHeHue 7. [lepesedume mekcm, nosib3ysiCb CJ1I08apPEM.

Gearboxes are assembled and disassembled on special stands using special mechanisms. In case
of trouble in change-speed gearbox it can be repaired only in the workshop. But in order not to get
into trouble you should do the followings steps:

a) check the oil level in the gearbox casing;

b) wash the breather channel,

c) change the oil in accordance with the lubrication schedule;

d) wash the gearbox with a thin mineral oil;

e) drain the used oil through the drain hole.

H@D@I}Ei} YnpaxHeHue 8. [[poumume Auanoez u pa3bizpalime e20 8 napax.

DIALOGUE

Mike: Peter, do you remember what our teacher told us last time? What do you know about
gearboxes?

Peter: | know that the gearbox is used to change the speed of the car.

.. And how many speeds does the gearbox provide?

. It can provide four forward speeds and one reverse.

. Into what types are the gearboxes divided according to their arrangements?

: They are divided into sliding-mesh type, constant-mesh type and epicyclic type.
: What type is the simplest?

: The sliding-mesh one.

: Thank you very much for you help.

: You are welcome. Glad to help you.

TZVZUZIIE



| BRAKES

YnpaxHeHue 1. [I[poumume u nepegedume uHMepHayUoHaslbHbIe cJlo8a.
Mechanism, passenger, type, hydraulic, cylinder, vacuum, function, classify, classification, mechanical,

electric, electromagnet.

YnpaxHeHue 2. [lepesedume crioea, ob6paujass eBHUMaHue Ha cygpuKchl.

Safe — safety; to improve —improvement;

to move —movement;

to drive —driver; to apply -

application; to attach — attachment; to arrange — arrangement; to perform — performance; name —

namely; to operate — operation; to equip — equipment.

YHpa)KHeHue 3. ﬂpoqmume meKcm, a 3amemM ebIfnoJiHume cnedyrouque 3a HUM Yyrpa>XHeHUsl.

BRAKES

Brakes are used to slow or stop the car where it is
necessary. It is one of the most important mechanisms of the
car as upon its proper performance the safety of passengers
depends. Car brakes can be divided into two types, namely:
drum brakes and disc brakes. The drum type may be either a
band brake or a shoe brake. Depending on their functions,
the automobile has foot brakes and hand brakes (parking
brakes). According to their mode of operation, the brakes are
classified as: mechanical brakes, hydraulic brakes, airbrakes,
electric brakes. Brakes are controlled by the brake pedal.
Most braking systems in use today are hydraulic. This system
consists of a master cylinder mounted on the car frame and
wheel cylinders. When the driver pushes down on the brake
pedal, it forces the piston to move in the master cylinder and
brake fluid is delivered from 11 to the wheel cylinders. The
piston movement causes brake shoes to move and the
brakes are applied (the brake shoes are pressed against the
brake drums).

The air brake uses compressed air to apply the braking
force to the brake shoes.

Electric brakes use electromagnets to provide the braking
effort against the brake shoes.

Formerly brakes were applied only to the two rear
wheels, but now all cars are equipped with all-wheels brakes.
Today many improvements are being made in brakes.

VOCABULARY
brakes — Topmo3a
force the fluid — momaBaTth
KUIAKOCTDH
performance — pa6ora
under pressure — moja AaBJieHHEM
safety — 6e3omacHOCTD
to apply — cpa6aTbiBaTh
to depend — 3aBuceTn
to slow — 3amenasTh
braking effort — ropmo3Hoe
ycujiae
to devide — pazneasiTh
push down on the brake pedal -
HaKaThb HA TOPMO3HYIO IT€AaJIb

drum brakes — 6apadannbIie
TOpMO3a

band brake — nenTouHbIii TOpMO3
disk brakes — nuckoBbie TOpMO3a
shoe brake — kosi0m04HBIH TOPMO3
hydraulic assisted brakes —

TOpMO3a C THIPABJINICCKUM
NMpUBOAOM

brake shoes — Topmo3Hnbie
KOJOAKH

brake fluid — Topmo3nasn
KUAKOCTH

brake pedal — nmexaas Topmo3sa
master cylinder — riaBHbI#i
UJIMHAP



brake shoe

wheel

Break system

MocneTekcToBbIE ynpaXXHeHUS
The exercises to be done after reading the text

YnpaxHeHue 4. Halidume 8 mekcme aHanulicKue 3KeueasleHMbl CJ1eOyrouWux PyCcCKuUx
mepMUHOE8 U ebinuuiume ux.

Topmosa, 6e3onacHOCTbL NaccaXXvpoB 3aBUCUT OT NpaBuribHON paboTbl TOPMO30B, bapabaHHble
TOpMO3a, [OMCKOBble TOpMO3a, TOpMO3a C ycunutenem, ruapasnuyeckui npuBoL TOPMO3O0B,
XNOKOCTb MOA OaBrieHMeM, TopmMo3a cpabaTbiBaloT, TOPMO3HOE YyCUnme, HaxaTb Ha TOPMO3HYHO
negane.

YnpaxHeHue 5. Halidume 8 mekcme omeemai Ha criedyroujue 80MnpocChl:
1. What is the function of the brakes?

2. What types are brakes divided into?

3. What brakes do you know according to their mode of operation?

4. What braking systems are used today?

5. By what are brakes controlled?

6. When are brakes applied?

YnpaxHeHue 6. Bbinuwume u3 npaeol KOJIOHKU PYyCCKue cJ/ioea U CJI080COYemaHus,
coomeemcmeyrouwue aH2/1IUlUCKUM U3 J1e80l KOJIOHKU.

1) performance a) 3aBUCeTb OT
2) the safety of passengers b) 6apabaHHble Topmo3a
3) to depend upon C) Topmo3a cpabatbiBatoT
4) namely d) Topmosa ¢ rmugpaBnu4eckMMm NpMBOAOM
5) drum brakes e) paboTa (gencrame)
6) disc brakes f) UMeHHo
7) brakes are applied g) TOpMO3a C ycunuTenem
8) hydraulic assisted brakes h) noa oaeneHvem
9) power assisted brakes I) HaXXaTb Ha TOPMO3HYIO NeJarnb
10) to press down on the brake pedal J) AMcKoBble TOpMO3a

11) under pressure k) 6e3onacHOCTb Naccaxxmpos



YnpaxHeHue 7. [Nlepesedume criedyrowjue npedsioxXeHust Ha aH2/1IulicKul A3bIK.

1. Topmo3a sBnsTcs Hanboree BaXHbIM MEXaHM3MOM aBTOMOOMNS.

2. OHM ncnonb3yloTcsa AN 3aMeAneHnst ABMKEHUS UM OCTaHOBKU aBTOMOOUIS.

3. TopMo3a MOXHO pas3genuTtb Ha ABa Tuna, a UMeHHO: GapabaHHble TopmMo3a M OUCKOBblE
TOpMO3a.

4. Ha 6onbluMHCTBE aBTOMOOUNEN UCNONb3yeTcsa rmapaBiMYecKin NPUBOL UM NHEBMATUYECKUN
NPUBOA.

5. Topmo3sa cpabaTbiBatloT, KOrga BOAMUTENb HAXXMMAaET Ha TOPMO3HYH0 Nefarb.

YnpaxHeHue 8. [lpoumume OJuanoe2, a 3ameM e8bINno/IHUMe crnedyrouwjue 3a HUM
ynpaxxHeHus.

DIALOGUE

Alex: Why are brakes used?

Boris: They are used to stop or to slow the car.

: Well, it is one of the most important mechanisms of the car, isn’t it?

. Of course, the safety of the passengers depends upon their proper performance.
: What types of brakes are used today?

: Drum brakes, disk brakes and others.

: And in what way are they applied?

.. They are applied by the brake pedal. When the driver pushes down on the pedal they are
applied.

A.: Thank you. It was very nice of you to tell me this information.

B.: Don’t mention it. | was glad to serve you.

®>w>w»

YnpaxHeHue 9. 3anuwume Ha ayoduokaccemy penjiuku Asiekca u noemopsitime e naysax
pennuku bopuca.

YnpaxHeHue 10. 3anuwume Ha ayOduokaccemy pennuku Bopuca u noemopsitime e nay3ax
pernsuku Anekca.

YnpaxHeHue 11. Paccka)xxume Ha aH2/1UlCKOM s13bIKe, 0 4éM uOém peyb 8 duasioze.

YnpaxHeHue 12. Hatidume a63auybl, 8 KOMopbix UOEM peyb O cuensieHuUU u 0 mopmMo3ax u
3anuwume ux e 9ee KOJIOHKU.

TWO STORIES - IN ONE

1. Brakes are the most important mechanism of the car. They are used to slow or stop the car

where it is necessary.

2. The clutch is a friction device. It connects the engine to the wheels in the gearbox. It is used for
freeing the engine from the gearbox, for starting the car and for releasing the engine from the
car wheels.

. Itis fixed between the flywheel of the engine and the gearbox.

. They are divided into 2 types, namely: drum brakes and disc brakes.

. Most cars of today use hydraulic or power assisted brakes.

. They may be of 2 plates: friction disc and pressure disc. The friction disc is situated between
the flywheel and the pressure disc.

o 01 b~ W



l I H&%i) YnpaxHeHue 13. [lepeeedume mekcm, NnNosb3ysCb CJ1I08aPEM.

TROUBLES IN BRAKING SYSTEM

The basic troubles of the braking system are as follows:
1) poor braking action;

2) sticking brake shoes which would not return to the initial position after a brake pedal is

released;

3) non-uniform braking of the left and the right wheels on a common axle;
4) leakage of brake fluid and air leakage in the hydraulic brake;

5) poor air tightness of the pneumatic brake control.

What to do:

1. Check the action of the foot and hand brakes and leak proofness of the brake hoses connections,

components of the hydraulic and pneumatic controls of the brakes, as well as of the vacuum-

power system.

2. Inspect the friction linings, wheel-brake springs, master and wheel cylinders of the hydraulic

brake and the air compressor of the pneumatic brake using a test manometer to check it.

YnpaxHeHue 14. [Nlepeeedume npeodsIoKeHUs1 Ha aH2/1UulicKull si3bIK.
1. TopMo3a ucnonb3yloTcst ANs 3aMefieHNs ABMKEHNS UM OCTaHOBKM aBTOMOOMISI.
2. B 3aBucumocTn OT nmpuBoAa TOpMO3a KracCcMUUUPYIOT Ha MeXaHW4Yeckue, rmapasrivyeckue,

NMHEBMATUYECKME N SNEKTPUYECKUE.

3. Topmo3a ynpaBnaTcsa TOPMO3HOW neaarnbto.

4. Topmo3a cpabaTbiBatoT, KOrga BOAMTENb HaXnmaeT
Ha TOPMO3Hyl nedanb (TOPMO3Hble KOMOAKU
NPWXMMaKTCA K TOPMO3HbIM BapabaHam).

5.B nHeBMaTtuyeckux TOpMO3ax AONA  CO34aHUA
TOPMO3HOI0 YCUMMSA UCTMONb3YETCA CKaTbl BO3AYX.

6. B oanekTpudecknx TOpMO3ax AN cO34aHus
TOPMO3HOI0 YCUNNSA UCNOSb3yeTCs 3NIEKTPOMArHuT.

7.B CcOBpeMeHHbIX aBTOMOOUNAX  UCMONb3YHTCS
TOpMO3a C MPMBOAOM Ha BCe Koneca

STEERING SYSTEM

YnpaxxHeHue 1. [[poumume crsioea u cornocmasbme
UX ¢ pyccKUMU 3Ha4YeHUsiMu.
column, spindle, system, hydraulic, pump, reservoir,

popular, type, effective, effectiveness, effectively,
energy, function, to deform, deformation.

YnpaxHeHue 2. [lepesedume crioea, obpawas
8HUMaHue Ha cyghgpuKchl U nNpeguKchbl.

Rotate — rotation, apply — application, move —
movement, develop — development, drive — driver,
form — reform — deform — deformation, guide —

guidance.

steering knuckle arm — peruar
MOBOPOTHOI'0 KyJIaKa

tie-rod — momepeunasi Tsira

pitman arm — pyJieBasi colmka

rack and pinion assembly — pyseBoii
MEXaHHU3M C peiKoil U 1mecTepHen
ball joint — leverage — mapoBoii
HIAPHUP

leverage — pprya:kHbIi MeXaHU3M
Hose — muranr

steering gear assembly — pyaeBoii
MEXaHU3M

rack and pinion type — peeuHo-
ecTepeH4YaThbiil THIT

reciclulating ball steering — pyaeBoii
MEXaHU3M C HIAPUKOBOM raiKou
worm and sector — yepBsIK H CEKTOP
iNjury — moBpeKIeHne

steering box — kapTep py.JeBoro
MEXaHUu3Ma




YnpaxHeHue 3. [lpoumume mekcm, a 3ameM ebinosiHUMe crsedyrowue 3a HUM
ynpaXXHeHus.

STEERING SYSTEM

To guide the car, it is necessary to have some means of turning the front wheels so that the
car can be pointed in the direction the driver wants to go. The steering wheel in front of the driver
is linked by gears and levers to the front wheels for
this purpose. The front wheels are on pivots so they
can be swung to the left or right. They are attached by
steering knuckle arms to the rods. The tie-rods are,
in turn, attached (o (he pitman arm.

When the steering wheel is turned, gearing in the
steering gear assembly causes the pitman arm to turn
to the left or right. This movement is carried by the tie-
rods to the steering knuckle arms, and wheels,
musing them to turn to the left or right.

Steering System
1) steering wheel — pyneBoe koneco VOCABULARY
2) steering column, steering mast — pyneBasi KOfIOHKa
3) sleering gear — pyneBon MexaHu3m

guide the car — ynpaBasaTh

4) steering arm, steering lever, (steering) pitman arm — aBTOMOﬁ““eM_
pyreBas CoLuKa means of turning — cpeacTso noBopora
5) steering knuckle — noBopoTHas uanda, front wheels — mepeanue konéca

MOBOPOTHbIN Kynak steering wheel — pyseBoe koseco

6) steering knuckle lever, steering knuckle arm — steering column — pyieBasi Ko10HKA
pbl4ar NOBOPOTHOrO Kyrnaka pivot — mapuup

7) single tie-rod — Hepa3pes3Has nonepeyHas pynesas to swing (swang, swung) —

Tdra I0BOPAYHBAThLCS

8) steering knuckle lever, steering knuckle arm —
pbl4ar NOBOPOTHOrO Kyraka

9) drag link, steering gear connecting rod, steering drag rod — npogonbHasi pynesas Tsara

The steering system incorporates: the steering wheel and column, steering gear, pitman arm,
steering knuckle arm, front axle, steering knuckle pivot, tie-rods.

There are several different manual steering gears in current use, such as the rack and pinion
type and the recirculating ball type. The rack and pinion steering gear is widely used. Another
manual steering gear which is popular in imported cars is the worm and sector type.

The steering wheel and column are the source of injury to the driver, air bags and other
devices being developed now to save the life of a driver.

Energy-absorbing columns must stop the steering wheel and column from being pushed to
the rear as the front of the car is crushed in an impact.

Energy-absorbing columns must also provide the driver with a tolerable impact as he moves
forward and strikes the wheel with his chest.



MocneTtekcToBbLIE yNpaXXHEHUSA
The exercises to be done after reading the text

YnpaxHeHue 4. Halidume 8 mekcme omeemabl Ha 80MpPOCHI.
1. What mechanism is necessary to guide the car?

2. How is the steering wheel connected to the front wheels?

3. Why can the front wheels be swung to the left or to the right?
4. What does the manual steering system incorporate?

5. What types of manual steering gears in use do you know?

YnpaxHeHue 5. [lepesedume Ha pycckull si3bIK, o6pauwjast ocoboe eHUMaHuUe Ha 2epyHJOull.

1. To guide the car it is necessary to have some means of turning the front wheels.

2. The steering wheel in front of the driver is linked by gears and levers to the front wheels for turning
the car in the direction the driver wants to go.

3. Without using the steering system the car moves only in the direct position.

4. Manufacturers can use rack and pinion type steering gear without choosing another type because
«rack and pinion» type steering is very dependable.

5. Energy-absorbing columns must stop the steering wheel from being pushed to the rear when the
front of the car is damaged in an impact.

YnpaxHeHue 6. [lepesedume mekcm, He NOJIb3YSCb CI/I08aPEM.

To turn the car you must have some means of turning the front wheels. For this purpose the steering
wheel and steering column are linked to the front wheels. The front wheels are on pivots and can be
swung to the left or to the right. When the driver turns the steering wheel and column the front wheels
(being on pivots) attached by the steering knuckle arms to the lie rods are also turned.

What to do

1. Check the steering-wheel free play and steering gear performance while the car is running.

2. Check the steering-gear case for oil leakage by visual inspection.

3. Adjust the steering gear. Steering gear of the worm and roller type is adjusted by end playing in the
steering worm shaft bearings.

YnpaxHeHue 8. [Nlepesedume npedsioxeHuUs1 HA aH2IUUCKUU S13bIK.

1. [ina ynpaBnenus asTomobunem Heobxoamma cuctema pyneBoro ynpasreHus.

2. PyneBoe ynpaBneHue BknoyaeT B cebsi: pyneBoe KONMeco W pyneByK KOMOHKy, 3ybuyatoe
coeanHeHne, pyneByk COLLKY, pbl4arM NMOBOPOTHOMO Kyfaka W LUapHUPHbIE COeAMHEHMS, pblyarn U
nonepeyHble TAru.

3. CyLLEeCTBYOT pasfnuU4YHble TUMbl PYNEBbLIX MEXAHU3MOB, @ MMEHHO: PEeeYHO-LIEeCTEPEHYaATbIN TuUM,
MeXaHM3M C LLapOBOW ramkon, MeXaHU3M C YePBSKOM U CEKTOPOM.

4. Korga BoauTenb NoOBOpayvMBaEeT pyfib BMNEBO WM BMpaBO, TO PYfEBOM MexXaHuM3M 3acTaBnsieT
PYyNEeBYIO COLLKY MOBOpAYMBaTLCS BIIEBO UK BNPaBO.

OTO OBMXEHWE nepenaéTtcs nonepeyvHbiMU TAraMmy K pbldaraMm MOBOPOTHBLIX KyNakoB M K KOnécaw,
3acCTaBnsAsa Ux NoBopaynmBaTbCs BIIEBO MM BNPaBO.



[_ Homework
YnpaxHeHue 9. lTpoymume Auanoez, a 3amem ebinosHuUmMe credyroujue 3a HUM YIPaXKHEHUs.

DIALOGUE

Stas: Look here. | have some troubles with the steering system.

Vlad: What troubles?

S.: The first is excessive free play of the steering wheel.

: You should check free play of the steering wheel and steering gear performance.
: The second problem is oil leakage from the steering gear case.

: Check the steering gear case for oil leakage visually. Anything else?

. Sure. It is disadjustment of the steering gear. And | don’t know what to do.

: You see, in this case it is better for you to go to a repairing shop. Good specialists should do
this job.

S.: Thank you very much.

V.: Not at all.

S»mW<o»n<

Notes:

look here — nocnywan

troubles — HencnpaBHOCTK, HENONAAKK

excessive free play — ypeamepHbIi CBOOOAHBIN X0
check — npoBepsTb

performance — paboTta, xapakTepucTuKu

steering gear case — kapTep kKopobku nepenay
anything else —4Tto ewwé

in this case — B 3TOM cnyyae

VOCABULARY
to provide — o6ecneuyuBaTh
onboard computer system — 6opToBoii
KOMIILIOTEP
hardware — anmapaTHasi 4acTh
KOMIIbIOTEpa
software — mporpaMmmHoe odecrnieueHue
CPU - Central Processing Unit —
HEeHTPAJbHBIN MPOLEccop
integrated circuit — uHTerpajbHas
USING COMPUTER cxema
- semiconductor — moJxynpoBOIHUK
silicon — kpemHui
specific sequence — cnennaJbHas
mocCJIeA0BaATCJIbHOCTD

YnpaxHeHue 1. [[poumume croea u conocmasbme
UX C PyCCKUMU 3Ha4YeHUsiMU.

transform, battery, voltage, regulation, system, computer, permanent memory — mocTosiHHAs
microprocessor, transistor, diode, chip, material, [

electricity, ~magnetic,  program,  defective,  limit, [E=TQ)Y I =FYYe Moo VA 3qte) aVAm
compensate, variation, code. OCTOSIHHAS MAMSITD

RAM — random acess memory —
YnpaxHeHue 2. [lepeeedume crioea, obpawass I IVICERIEL e

8HUMaHue Ha cyuKchbI u NnpeguKChI. PROM - programmable read only
ignite — ignition, transform — transformation, regulate — EELECRAS 1)y BT YT
regulation, break — breaker, conduct — conductor, ERLUIENEEEERBIEN S

Process — processor, specify — specific, CLEIgl  trouble code — nemenpaBHbIi Ko
adapter — adaptive,  expense — expensive, adjust — [RNEUSIEERIN DS IEIITL

adjustment, connect — disconnect, learn — relearn. adaptive memory — afanTHBHas
nmamMmsiaTb




YnpaxHeHue 3. [I[poumume u nepegedume mekcm, a 3amem 8bINosIHUMe criedyrouue 3a HUM
ynpaxxHeHus.

USING COMPUTER

Ever since the car was first invented, a breaker point ignition has been used to transform battery
voltage into 20 000 volts to fire the spark plugs. With government intervention and regulation, more
advanced system was needed. This system had to meet emission control levels, gas mileage, and
provide a smooth and continuous operation. The answer was found in an on-board computer system.
The computer mounted on modern cars has two components. One is the hardware and the other is
the software.

The computer hardware on an automobile uses a Central Processing Unit (CPU), which, when
made in an integrated circuit, is referred | o as a microprocessor. The integrated circuit (IC) combines
transistors, diodes, and capacitors, which are placed on a tiny chip of semiconductor material that is
smaller and thinner that an eraser on a pencil. The material used most of the time is silicon. Silicon,
like any semiconductor, does not conduct electricity until either voltage, a magnetic field, heat,
or light is directed to the semiconductor. A program instructs the microprocessor what to do.

The computer software on a car carries a program. The program (tells the computer what to do,
and when to do it in a specific sequence. The program is stored in a permanent memory, which is
referred to as Read Only Memory (ROM).The computer knows only what is placed in its memory.

There is another variation, which is called the Programmable Read Only Memory (PROM), which
can be readily removed and replaced, while the ROM cannot. This makes it less expensive if the
memory becomes defective. Only the PROM has to be replaced, not the entire microprocessor. The
microprocessor contains a ROM (or PROM) and a RAM. RAM stands for Random Access Memory,
which can be accessed without going through a specific sequence. The technician interfaces with the
RAM whenever trouble codes are accessed. Not all computerized ignition systems have trouble
codes, however. Some computers have the ability to learn. This is referred to as an adaptive
memory. When a value falls outside of a specified limit, due to engine wear, the adaptive memory
makes a slight adjustment in the program to compensate. The car must be driven from 20 to
30 miles, as it takes the computer this long to learn. Any time that power is disconnected from the
computer, it will have to relearn everything.

NMocneTtekcToBbLIE yNpaXXHEHUSA
The exercises to be done after reading the text

YnpaxHeHue 4. Halidume e mekcme omeemabl Ha 80MpPOCHI.
1. How many components has the computer on modern cars? What are they?

. How do we call the computer hardware on the automobile?

. What does an integrated circuit combine?

. What material is used in the integrated circuit? Why?

. What does the computer software do?

. Why is the computer used on board the car?

. What does the program tell to the computer?

. Where is the program stored?

. What is ROM?

. What is PROM?

. What is RAM?
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Homework

YnpaxHeHue 5. [Nlepeeedume Ha aHa2nulcKull si3blK.

1. MHorve coBpeMeHHble aBToMObunn obopyaoBaHbl 6OPTOBLIMU KOMMBIOTEPHLIMU CUCTEMAMMU
Ans nydwen paboTbl aBTOMOGUNS.

2. Mporpamma Takoro KOMMblOTEPA MMEET TOSMbKO [Ba 3anoMUHAKLWNX YCTPONCTBA: NOCTOSAHHYHO
namatb (M3Y) n onepatusHyto namats (O3Y).

3. KomnbloTepHas nporpamma coobliaeT KOMMbITEPY, YTO Hago AenaTtb M Korga HeobGxoaMmo
BbINOSIHUTbL AAaHHOE AENCTBME B COOTBETCTBYHOLEN NOCNeA0BaTENbHOCTH.

4. lNporpamma xpaHuUTCsl B NOCTOSAHHOM MNaMsTU KOMMboTepa.

5. Mukponpoueccop coaepxuTt B cebe NOCTOSIHHYIO U OnepaTUBHYIO NaMATb.

6. HekoTopble kKOMNbOTEPLI 061agatoT CNOCOBHOCTLIO 3anoMMHaTL (3aydmBaTth). ATO OTHOCUTCS K
ajanTUBHOW NamMsATN.

=

YnpaxHeHue 6. [Mpoymume Ouano2, a 3ameM ebinoslHUMe caedyrowue 3a HUM
ynpaxHeHusl.

DIALOGUE

Anton: What is the purpose of using computers on board the car?

Vlad: You see. As | know computer is used to advance the engine operation as well as the
performance of other units.

A.. What components does the on-board computer consist of?

V.: It consists of two components. One is the hardware and the other is the software.

A.: What is hardware?

V.: The computer hardware uses a Central Processing Unit (CPU) which is referred to as a
MiCroprocessor.

A.: What is software?

V.: The computer software on a car carries a program. The program tells the computer what to do
and when to do it.

A.: And where is the program stored?

V.: Itis stored in a permanent memory which is called Read Only Memory (ROM).

A.: And what is Programmable Read Only Memory (PROM)? What is the difference between ROM
and PROM?

V.: In case the memory becomes defective PROM can be readily removed and replaced, while
ROM cannot.

A.: And what is RAM?

V.. RAM is Random Access Memory (main memory), which can be accessed without going
through a specific sequence. The technician interfaces with RAM whenever trouble codes are
accessed.

A.: Thanks a lot for your explanation.

V.: You are welcome. See you later.

A.: Goodbye.

YnpaxHeHue 7. Pa3bicpatime duasio2 e nape.



FINDING A FAULT IN A CAR

YnpaxHeHue 1. [[poumume mekcm c yesibro o6uje20 NOHUMaHUsi CoOepXKaHUsi.
YnpaxHeHue 2. Omeembme Ha 80MNpPOChI, MOMeW EHHbIe NMocJIe meKkcma.

FINDING A FAULT IN THE CAR

Let’s look closer at the engine components that operate together to generate power. The basic
unit of the engine is the piston which moves up and down inside a cylinder. As air is compressed in
the cylinder, fuel is injected on top of the piston. Under high pressure the fuel mixes with the hot air
end self-ignites causing combustion. The force of the combustion pushes the piston and
connecting rod down turning the crankshaft and flywheel which drive other components.

During engine operation the piston goes through four strokes: intake, compression, power and
exhaust. During the four strokes, the piston moves down and up to complete cycles.

Intake: During the intake stroke the piston moves down in the cylinder pulling air past an open
intake valve into the combustion chamber.

Compression: During the compression stroke all valves are closed, and piston moves up in
the cylinder compressing the air. As the air molecules are compressed the air temperature
increases dramatically to about 1000°F (5637°C). As the piston nears the top of its stroke, fuel is
injected into the combustion chamber on top of the piston. The fuel mixes with the hot compressed
air and causes combustion.

Power: During the power stroke the valves are closed as the forces from combustion push the
piston and connecting rod down, thereby turning the crankshaft. The heat energy has now been
converted into mechanical power.

Exhaust: During the exhaust stroke the inertial force of the turning flywheel helps continue the
rotation of the crankshaft to push the piston up again in the cylinder forcing the burned gases out
the open exhaust valve. This completes the four strokes of the piston. These four strokes are
repeated over and over as the engine operates.

Diesel engine offers the following advantages over automotive-type gasoline engines:

Fuel economy

Diesel engines have higher compression ratios and therefore burn fuel more completely and
efficiently.

Reliability

Diesel engines have no electrical ignition system to fail or be maintained. They are built with
heavy-duty parts to withstand the higher compression ratios and to operate for long periods with
minimum breakdown. In on-highway trucks for instance, diesel engines have a projected service
life of many hundreds of thousands of miles.

Power

It depends on engine size, but diesel engines generally produce more torque and power output
than gasoline engines.

Homework? Questions:

1. What takes place in the combustion chamber during the intake stroke?
2. What takes place in the cylinder during the compression stroke?

3. What takes place in the combustion chamber during the power stroke?
4. What takes place in the combustion chamber during the exhaust stroke?
5. What advantages do diesel engines offer?



GAS ECOLOGY

YnpaxHeHue 1. [[pouymume mekcm c yesnbio obuie20 MNoHUMaHUsi COOep)KaHUsl.
YnpaxHeHue 2. Halidume e mekcme npeodsioXeHUsl, 8 KOMOPbLIX 2080PUMCSI O MOM, 4Ye20
He csiedyem Oenlamsb.

GAS ECOLOGY

There are many ways that we can reduce pollution by observing good gas ecology — that is using
our cars in fuel efficient ways.

Don’t move the car unless you are going somewhere. Plan ahead. Starting the car up just to
move it a short distance produces more pollutants than hours of driving on the freeway.

Don’t use your heater until the car is warmed up. The engine will start more quickly, because it
won’t be losing heat to warm you.

Try to drive within 35-45 miles per hour when possible. Driving at slower speeds reduces engine
efficiency and causes more pollutants.

Don’t make fast starts or stops. Fast starts can burn more than 50% gas than regular
acceleration (as well as cause 50% more emissions). When a big burst of gas enters the engine,
much of catalytic converter’s job is bypassed and the unburned gas comes out the tailpipe or is sent
into the converter. Rapid acceleration is only called for in emergency or passing situations. Stopping
rapidly also leaves the engine with a lot of unburned gas to deal with. This results in damage to the
converter and pollution.

Try not to idle. At bank lines and fast food places with over thirty second waits, turn the engine
off, and restart it. It is more fuel efficient, and causes less pollution. The only time that idling is a good
thing is after a long, fast run. Idling the engine for a minute or so after one of these helps get rid of
any hot spots and fuel vapors.

Keep to steady speeds on the highway. Changing speeds produces more pollution and uses
more gas. Don’t use the air conditioner unless you have to. It makes your engine work harder, uses
more gas, and causes more pollution. Most evaporative emissions get into the atmosphere when we
put gas in our cars. Make sure your gas cap is the right one, and in good working order. Gas caps
don’t cost that much, but are very important in anti-pollution.

Since gasoline expands, never overfill your tank. It will wind up leaking out.

Use known brands of gas. Poor quality gas will not save you money. Instead, it will foul your
engine and cause it to function badly. Try several different brands and octane ratings to find out
which makes you car the happiest, and stay with it.

Homework $)

YnpaxHeHue 3. Kpamko nepe4ucnume, 4ymo Heo6xo0uMO npPeonpuHsIMb Ofisl YJyYWeHUsl
dKosi02Uu4YecKux ycriosud.



GASOLINE ENGINE

VOCABULARY
Injector — nHKeKTOP
crankshaft — kosieHuaThbIii Baja
inlet valve — BmyckHoO# Ki1anan
cooling fan — oxJaxmarommii
BEHTHJISITOP
exhaust valve — BpimyckHO#
KJIanaH

camshaft — pacnpenenTe IbHbII

BaJl
engine block — 6,10k uIMHApPOB
spark plug — cBeua 3a:kuraHus

Gasoline engine

YnpaxHeHue 1. [I[poeepbme npasusibHOCMb rnepeesooa.
1. Injector — maxoBuK

. Intake manifold — nopLeHb

. Valve spring — komnpeccop BO34yLLUHOrO KOHAULMOHEpPa

. Timing belt — nogaoH kapTepa

. Camshaft — kpbllwka ronoskn 6yoka LMNUHAPOB

. Inlet valve — reHepaTop NepeMeHHOro Toka

. Combustion chamber — waTyH

. Ring — ynnoTHMTenbHasa npoknaaka nogaoHa kaptepa

. Piston skirt — BbINyCKHOW KOMNNeKkTop

Alternator — BbINyCKHOM KnanaH

. Connecting rod — KonbLO (NOpLUHEBOE)

. Cooling fan — tobka nopLuHs

. Pulley — kpbiwka pacnpegenurens saxuraHus

. Crankshaft — macnocnusHas npobka

. Fan belt — pemeHb (NpnBOAa) BEHTUNATOPA

. Oil pan gasket — 6rnok unnuHapoBs

. Oil drain plug — kamepa cropaHus

. Oil pan — BakyyMHbI KOppeKTOp (anadparma)

. Air conditioner compressor — knanaHHasi npyxvHa

. Piston — pemeHb cnHXxpoHM3aumn a3 pacnpeneneHus 3axxmraHus

. Flywheel — oxnaxpgarowwmnmn BeHTUNATOp

. Engine block — pacnpegsan

. Exhaust manifold — BnyckHow knanaH

. Exhaust valve — koneH4aTtbIn Ban

. Spark plug — cBeya 3axuraHus

. Rocker arm — kopombIcno
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27. Spark plug cable — cee4yHon npoBop
28. Cylinder head cover — wkuB

29. Vacuum diaphragm — nHxektop

30. Distributor cap — BnyCKHOWM KONeKTop

Homework?) Ynpaxuenue 2. Cocmaebme 10 npednoxeHuii co crioeamu u3 ynpaxHeHus 1.

| DIESEL _ENGINE

YnpaxHeHue 1. [[poumume u nepeseedume mekKcm, a 3ameM ebInosIHUMe crnedyroujue 3a

HUM ynpaXHeHusl.

DIESEL ENGINE

In 1890s Rudolf Diesel, a German, invented the engine
that bears his name. As distinguished from gasoline engines
diesels have no ignition system fed with electricity. The fuel is
ignited simply by contact with very hot air in the cylinder.

The operation performed is like this: when taken in the
cylinder the air is highly compressed, the temperature rises so
the heated fuel-air mixture bums. The higher the pressure, the
higher the temperature. Besides the compressed mixture
produced more power than that uncompressed.

Diesel engines power many of the used vehicles and
other equipment. They are usually used in cases where
engine weight is not a prime factor. Their advantage is that
they are simple in design and use much heavier liquid fuels
than gasoline engines. The cost of a heavier fuel is much less
than that of a light one. Besides the fuel consumption of a
diesel is much less than that of gasoline engines.

Although applied for many purposes diesel engines have
certain disadvantages. Their weight is more than that of a
gasoline engine of the same power and it occupies much
space. The disadvantages of diesels as passenger-car
engines are slow performance, noise and smoke.

All the companies investigating diesels arc trying to
reduce noise and smoke, but the problems are not yet entirely
solved. Diesel engines clatter when started on a cold
morning. And the warm-up period for all diesels seems too
long to drivers accustomed to gasoline models.

YnpaxHeHue 2. ll[poyumaitime u nepesedume npeosIOKeHuUsl.

1. The higher the pressure, the higher the temperature.
2. Their weight is more than that of a gasoline engine.
3. The cost of a heavier fuel is less than that of a light one.

VOCABULARY
ingenious device — xuTpoymMHoe
YCTPOICTBO
ability — cmocooHOCTH
power plant — cusioBoii arperar
thrust — cujia Taru, Tara
ratio — cooTHomeHue
power output — BeIX0XHAaA
MOII[HOCTh
specific fuel consumption —
yaeJbHOe MoTpedieHue TOMJInBa
flexibility — ruéxocTn
to run smoothly — padorarts
YCTOMYHMBO, POBHO

to work at — padoraTn Hax

overhaul — mepe6opka nBurares
full load — mo.tHas Harpyska
advantage — npenmMy1ecTBO
disadvantage — HemocTaTok

4. The fuel consumption of a diesel is much less than that of gasoline engines.



YnpaxHeHue 3. Cocmaebme u3 npueeldéHHbIX HUXe CJI08 803MOXXHbIe CJI080COYemMaHusl.

Electricity, the, that, his, ignition, to, be, warm, system, performed, up, bears, period, with, fed,
engine.

YnpaxHeHue 4. JononHume u nepesedume cs1080COYeMaHuUs.

To be
the engine that

with electricity, the operation
his name,

, warm-up :
system.

[}H[][lgb YnpaxHeHue 5. lepesedume co csioeapéM Ha PYyCCKUl S3bIK npeosIoKeHUs,
ebi0enieHHble 8 mekcme «Diesel engine» XupHbIM wpugmom.

COOLING SYSTEM

YnpaxHeHue 1. [[poumume u nepesedume mekcm.

COOLING SYSTEM

The manufacturer of cooling system components should be involved with vehicle design at the
concept stage. This can result in optimum radiator location and frontal area as well as necessary
mounting provisions. The present state of the art provides the vehicle designer with the basic
details of radiators, oil coolers, and the problems they face. Among the most important engineering

aspects are the design and installation of radiators and oil coolers for optimum cooling and air flow.

Frontal area

Selection of cooling system frontal area, fan diameter,
and relative fan location are critical to efficient operation and
economy. Systems with large frontal areas and fans reduce fan
horsepower, noise, and vehicle system resistance because the
air is better distributed and moves less rapidly. Every effort
should be made by the vehicle designer to maximize the
frontal area available for the cooling system. A good rule is
that 20 percent more frontal area provides 10 percent more
cooling with the same fan and fan speed.

Fan location

The fan should be spaced 2-3 times its projected width from
the radiator core to improve efficiency and air distribution,
while reducing noise. Help also comes from mounting the fan
on spacers and keeping it as far as possible from the engine.
Air flow testing is desirable prior to decision-making.

Air distribution

The discharge pattern of a fan is doughnut shaped;
moving the fan away from the radiator core and engine and
using a well-designed shroud to even out the velocity
distribution: a 30 percent velocity increase raising cooling about
20 percent.

VOCABULARY
cooling system — cucrema
OXJI2:KIeHHSA
installation — ycranoBka
frontal area — ¢pponTanbHasn
4acTh
horsepower — iomagunas cuiia
to improve — yay4marsp
distribution — pacnpenesienue
discharge pattern — Tun
pacrTpy0a (012 npoxoicoenusn
8030YyUIHO20 NOMOKA)
doughnut — oBajbHbIIH
shroud — koxyx
clearance — 3a3zop
rubber sheet — pe3unoBas
M0JI0CKA




Fan considerations

Fan tip clearance should be the minimum that can be tolerated without having the fan hit the
shroud in any operational mode. To maximize fan efficiency, some vehicle manufacturers use close
fitting rubber sheet on the fan shroud and let the fan cut its own clearance.

VOCABULARY
drive wheels — Bexymmue koJiéca
transmission — TpaHcMuCCHA
motive power — ABHKyIIasi CHJIA

drive shaft — Bexymmii MmocT
rear-axle — 3aauss ocw

to revolve — Bpamarbces
suspension — moaBeckKa

jerk jar — pe3koe 1BH:KeHHE,
BHOpanus

stiff — sécrruin
bend down — HakJIoHATCSH

Radiator spindle — ock, BaJ
1 —filler cap — KpblLLKa HaNMBHOIO OTBEPCTUS to be fit with — 6b1TB
2 — cooling fan — oxnaxxgatrowunm BEHTUNATOP CHA0KEHHBIM
3 — fan thermostat — TepmocTaTt BeHTUNATOpAa knuckle — mapuup

4 — radiator hose — natpybok pagnatopa
5 — grille — pewéTka pagnatopa
6 — electric motor — anekTpomMoTop

(| Homework

YnpaxHeHue 2. [JonosnHume duaisoe.

— Good morning!
— Good afternoon!

— Let me introduce myself. My name is . | am a student . I am
interested in .

— How can | help you? Do you know that . Let me tell you about

— Can you describe me ? What are the main characteristics of

— Thank you for help! It was nice to meet you.

— See you.

— Good bye.



TRANSMISSION OF POWER IN AUTOMOBILE

YnpaxHeHue 1. [[poumume u nepesedume mekcm.

The power from the engine to the drive wheels is transmitted through the transmission which is
composed of the following mechanisms: clutch is a devise which permits the engine to be connected
with, or disconnected from, the transmission mechanisms, so that the car may, or may not, move
while the engine is running.

Gearbox is a mechanism regulating the motive power of the engine, which is transmitted to the
drive wheels of the automobile.

Through drive shaft power is transmitted from the engine to the rear-axle. It is located between
the gearbox and the rear-axle.

Differential is the device that permits the rear wheels to revolve at different speeds
independently one of the other.

Front-axle and rear-axle suspensions serve to support the automobile.

The front suspension of a car carries about 80% of the weight of the engine, and must at the
same time withstand the shocks and jerk, jars that it receives through the steering wheels; it must,
therefore, be strong and stiff. It also carries about 20 to 40 percent of the weight of the entire car.

The center of the axle is bent down, so that it is the lowest point of the car except the wheels.
This is done in order to protect the mechanism from being struck by high spots in the road. A rock or
a stump, standing up high enough to hit the flywheel, will first strike the axle which is strong enough
to withstand a blow that could easily damage the engine.

The steering spindles are that part of the front axle on which the front wheels revolve. They are
made of nickel steel, heat-treated. The steering spindles are fitted with either roller or ball
bearings. The steering knuckle is that part which fits into the joke of the axle.

The rear axle suspension

There are two types of rear axles: «dead axle» and «live axle». The rear axle carries from 60 to
80% of the car weight. Dead axles are stationary, with the wheels running free on the ends of the
axle. Live rear axles is the name given to axles that revolve with the wheels, and are known as
«plain» live axle, «semi-floating» axle, «three-quarter floating» axle, «full-floating» axle. The axle
shafts on a «live» axle are in two sections. The inner end is connected with the differential gear;
the outer ends are connected to the drive wheels. It is necessary to support the axle parts in a
strong housing. Nowadays multilink rear suspension is standard.

Live axle (eedywuli Mocm c epauwiaroujelicsi OCbHo)
. Propeller shaft — kapgaHHbI Ban

. Trailing arm — npoonbHbIN pblyar NOABECKN

. Rubber bush — peauHoBas BTyrnka

. Coil spring — npyxunHHas peccopa

. Damper — amopTusaTtop

. Panhard rod — tara NaHapa

. Stabilizer bar — cTepxeHb cTabunusatopa
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YnpaxHeHue 2. [lepesedume crioea u
csiogeocoyemaHusi 8 mekcme, eblOesIeHHbIe
JKUPHBLIM Wpugmom.



(| Homework

YnpaxHeHue 3. [[pocMompume mekcm U Kpamko repecKkaxume meKkcm Ha PyCCKOM si3biKe.

SUSPENSIONS

YnpaxHeHue 1. Ha ocHoee npolideHHO20 Mamepuasa u eu3syanbHOU UHgopmayuu,
nonbimalimecb nepesecmu 6e3 crioeapsi 0603Ha4YeHuUsI 3/IeMeHMoe8 U y3J108 MoodeeckKu,
u306paxéHHbIX Ha pucyHkax. [I[poeepbme npasunbHOCMb nepeesooda.

Stabilizer bar

Lower arm

Ilepennsia moaBecka
MHHH-aBTOMOOMIs «Malkpa»

Strut assembl
4 Front strut 1ower bar

Diagonal link

Ilepennue croiiku Makdgepcona

Transverse link

Rear

Lower link

3agHss noaBecka
MHHH-aBTOMOOMIA «Maiikpa»

Rear strul tower bar
Shock absorber

Suspension-carrying subframe

Fromt upper link
Rear upper link

CTaHIlapTHaﬂ MHOTI'OPbIYAaKHAA 3aJHAA MOABECKA



| UNIVERSAL JOINTS

YnpaxHeHue 1. [lpoyumatime u nepeeedume mekcm.

A universal joint is a flexible connection between two
shafts, which permits one to drive another, although they may
not be in line.

Universal joints are usually placed at the ends of the VOCABULARY
propeller shaft. They are also termed cardan joints. universal joint — kapraHHbIi

Universal joints arc necessary on automobiles with shaft EEFPSTS
drive, for while one end of the driving shaft is attached to
the transmission shaft which is on the frame, the other end is
connected to the axle, and is constantly moving up and
down as the wheels follow the roughness of the road.

If no universal joints were used, the shaft would jam in
its bearings from the up and down movement of one end of e
it. The propeller or driving shaft has two universal joints. The [AEEIIEZETEEIS]
driving and driven gears arc contained within a case that
supports the bearings for the parts of the axle and also the
end of the driving shaft. All of the moving parts arc enclosed and protected from dust, and run in
grease or oil, which means perfect lubrication.

MOVE Up — ABUTaThCs BBeEPX

move down — ABUTaThCcsl BHU3
roughness — :xécTKocTh

to Jam — ocTaHaBJIMBATHCA,
COKMMAThCSI

YnpaxHeHue 2. [Nlodbepume u3 npasoz2o cmonbuka nepeeod o0603HaYeHUl Ha PUCYHKaXx,
ucnonb3ys caedyrouwjue croea u cinoeocovyemarusi. [lpasunbHocmb nepeeoda npoeepbme 8
KJ1ro4ax.

KapdaHHas nepedaya, kapOaHHbIU nNpueogd

Universal-joint flange — uronb4aTtbil pOSIMKOBLIN NOALUUMHUK C 3aKPbITbIM TOPLOM
Universal-joint center cross, trunnion cross — doniaHew, KpensneHus kapaaHa
Universal-joint fork — ckonb3siias Buka kapaaHa

Universal-joint slip yoke — Tpyba kapaaHHoro sana

Universal-joint shaft tube, propeller shaft tube — Bunka kapgaHa

Needle bearing with closed end — kpecTtoBMHa kapaaHa

oabwnE
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KapOdaHHbIti ean «lMadxepo» 2000 200a,
cdesiaH U3 YCU/IEHHO20 y2/1ePOOHbLIMU HUMSIMU MJlacmuka

1. Hoop layer — wnvuyoBaHHoe, 3y64aTtoe ynnoTHeHne

2. Helically wound layer — Tpyb6a 13 nnactuka, yCUnNeHHoro yrrepoaHbIM BOSTOKHOM

3. Carbon-fiber-reinforced plastic tube — Ban
4. Separated fitting — cTarnsatoLwmm cnowm
5. Shaft — renukonganbHbI BUTOW CNon

| HEAVY VEHICLE SUSPENSION CONTROL

YnpaxHeHue 1. Onpedesilume ¢ NOMOWbIO Cr/I08apsi B03MOXHbIe eapuaHmbl repesoda €108
cargo, suspension, upper, damping. Cocmaebme rnpeodsioxXeHuUs1 C 3amumMu cjio8amu.

YnpaxHeHue 2. [JononiHume u nepesedume cJy1080coYeMmMaHusl.

Shock
cargo

, air , manually

YnpaxHeHue 3. [I[poumume u nepeeedume mekcm.

HEAVY VEHICLE SUSPENSION CONTROL

Heavy vehicles used for long-distance transportation
experience widely varying road conditions and traffic
situations. Optimum riding comfort and cargo protection
must be maintained with full-, partial-, and no-loads without
sacrificing driving safety and good handling
characteristics.

With a soft suspension, ride comfort is achieved and
impacts on the payload and cabin are reduced. However,
optimized handling of a fully loaded vehicle requires
increased damping that can result in drastically reduced
comfort when the truck is empty or partially loaded.
Therefore, a damping control system that can adapt to
varying driving and load conditions is the ideal solution.

system, long

transportation,

VOCABULARY
to maintain — o6caykuBaThH
to sacrifice — moxxepTBOBaTH
solution — pemenmne
adjustable — peryaupyembrii
coach — aBTodyc

velocity — ckopocTh
demping force curve — kpuBas
CHJIBI JeMII(ppOBaAHNS

steep — 0oab1I0M, KPYTOI
bracketry — kpené:xHbie
3J1eMEeHTbI, KPOHIITEHbI




Manually adjustable and electronically controlled shock absorbers have been available
in the upper class passenger car market for some years. The heavy truck market in Europe has
offered such systems combined with controlled air suspensions for about two years. In Japan,
coaches are equipped with a manually adjustable system.

For comfort, the optimum damping should be as low as possible, and for safely the
damping should be higher at high damper velocity. The required damping force curve increases
with a steep gradient at low damping speeds to reduce roll movement at higher damping
speeds, the forces should «blow off» to reduce impacts on the bracketry.

I'py3oeou msizcay4y

1. Windshield — BeTpoBoe cTekno
2. Exhaust stack — BbixrionHas
Tpyba
3. Air horn — nHeBMaTU4eCcKni
3BYKOBOW CUrHarsn
4. Marker light — rabapuTHbIN
doHapb
5. Hood — kanot
6. Radiator grill — pewweTka
paguaTopa
7. Headlight — nepeaHsaa cdapa
8. Fog light — npoTuBOTYMaHHas
dapa
9. Bumper — 6bamnep
10. Fender — kpbifo
11. Wheel — koneco
12. Step — cTyneHbKa
13. Fuel tank — TonnueHbIN 6ak P
14. Filler cap — KpbiLlKa ropsIOBUHbI
TonnmBHoOro 6aka
15. Tyre — wm1Ha
16. Mud flap — rpsizeBon cumMTOK, OpPbI3roBUK
17. Fifth wheel — npuuenHoe yCTpONCTBO CUAENBbHOMO TArada, «natoe Kosieco»
18. Srorage compartment — otaeneHue Ans 3anacHbIX YacTen U aBToNpUHaaIexXHoCcTen
19. Grab handle — nopy4yeHb
20. Sleeper cab — cnanbHaga kabuHa
21. West Coast mirror — Hapy>KHoe 3epkaro
22. Wind deflector — nedpnekTop, oTpaxatenb NOTOoKa BO3ayxa




lMonynpuuen

1. Refrigeration unit —
xonoausnbHasa ycTaHOBKa
2. Market light — rabapuTHbIn
doHapb
3. Frontwall — nepegHasa cteHka
4. Sidewall — 6okoBas CTeHka
5. Mud flap — 6pbI3roBuk,
rPsI3€BON CUMTOK
6. Reflector — oTpaxaTenb
7. Side rail — noHxepoH,
npogonbHas 6anka
8. Auxiliary tank — 3anacHom
TOMNMBHbIN H6ak
9. Support leg crank — yrnosou
pbl4ar ONOPHON CTOMKM

10. Sand shoe — «nec4aHbIn

Balimaky», nnatgopma NPOTUB NOTPYKEHUS B FPYHT NoA Harpy3komn

11. Support leg — onopHas cTonka
12. Ring pin — NOBOPOTHbLIN LUKBOPEHb
13. Electrical connection — anekTpmMyeckuii pasbem

14. Partlow chart — cxema koHTponsa paboTbl arperatoB aBToMobunst pupmel «Maptnoy»

15. Battery box — oTcek nog akkyMynsaTopHyto 6atapeto
16. Vent door — Bxog, Bo3gyxoBoaa

YnpaxHeHue 4. Halidume 8 mekcme CUHOHUMbI CJ108
protection, controlled.

YnpaxHeHue 5. 3anonHume nponycku e npeosIoXeHUsIX
8 coomeemcmeuu ¢ codepXxaHueM mekcma u
nepeeedume npeosIOKeHuUsl.

Heavy vehicles used for long- experience
widely varying road conditions and traffic situations. Optimum
riding comfort and cargo protection must be with
full-.partial-, and no-loads without sacrificing driving safety
and good characteristics. A damping
control system that can to varying driving and load
conditions is the ideal .

Manually adjustable and electronically shock
absorbers have been available in the upper class passenger
car market for some years. The heavy truck market in Europe
has  offered systems combined with  controlled
for about two years.

VOCABULARY
component — coctaBHas 4acTh
hazard — puck
in a well coordinated manner —
AOJIKHBIM 00pa3om
CKOOPIHHUPOBAHO
accident — mpoumecTBue
unsafe — Hebe30macCHBII
danger — omacHocTh
to ensure — odecneuynBaThH
traffic — mopoxknoe nBUKeHME

slight — nérkuii, ToHkwmii

to harden — ynioTnsitses,
3aTBepAeBaTh

flyover — acrakana
underpass — TYHHeJb



Homework?$) Ynpaxuenue 6. lMepeeedume eonpocbl Ha pycckull si3biK. Ha ocHoee
omeema Ha 80MpoChl KpamKo repeckaxume oCHo8Hoe codep)kxaHue mekKcma.

1. What do heavy vehicles experience on the road?

2. May we sacrifice driving safety and good handling characteristics?

3. What is the ideal solution for a damping control system?

4. Are electronically controlled shock absorbers available in the car market?

5. Are there systems combined with controlled air suspension in the heavy truck market?

DRIVER, VEHICLE AND ROAD

YnpaxHeHue 1. Onpedesniume ¢ NOMOWbIO CJI08apsi B03MOXHbIe eapuaHmbl rnepesoda €108
fail, accident, highways, sound, curve, avoid, boredom.

YnpaxHeHue 2. [lepeeedume 0OHOKOpPHe8ble U rpou3eodHble c/ioea U 06 bsICHUME NpuUYuHbI
U3MEHEeHUS1 UX 3HaYeHUusl.

Essence, essential, essentially, essentiality

Create, creator, creature, creation, created, creates, creating

Determine, determined, determines, determining, determination

YnpaxHeHue 3. lpoyumaiime u nepeeedume meKkcm Ha PyCccKul AA3bIK.

DRIVER, VEHICLE AND ROAD

Transportation is a system consisting essentially of three components: driver, vehicle, and road.
If any one of these components fails, the whole system would fail, and conditions of hazards would
be created on the road.

To provide a safe and evident transportation system, it is necessary that all of these three
components should function in a well coordinated manner.

Driver. Studies have shown that 86% of the serious accidents are caused by drivers.

Vehicle. This component also plays a vital part in determining safety on roads. An unsafe vehicle
is a source of constant danger in a road transportation system.

Road. To ensure maximum safety for the transportation system, it is necessary to plan and
design highways on sound engineering techniques.

Grader

1. Scarifier — pbixnuTtenb
2. Grader leveling — BblpaBHMBaIOLLNIA HOX rpergepa
3. Blade-slewing gear — NOBOPOTHbIN MEXaHU3M HOXa



Modern roads. Modern roads should possess the following principal features. They should be
designed according to the anticipated volume and speed of the traffic. Bends and gradients
should always be slight. Visibility should not be hindered. They should be well lit. Hedge and tree
planting on the road sides should provide a pleasant and interesting outlook to avoid monotony and
boredom.

Road metal spreading machine

1. Tamping beam — Tpambytoasn 6anka

2. Sole-plate — onopa

3. Side stop — 60KOBOW OrpaHUYNTESTb

4. Side of storage bin — 6opT 6yHkepa pacxogHoro 3anaca matepuana

Stabilization can be carried out by adding substances that harden the soil, and greatly increase
its compressive strength. The constantly increasing volume of modern traffic involves the
construction of numerous auxiliary structures, such as bridges, flyovers, tunnels, and
underpasses. It is mainly these structures that will present problems for the engineers.

Three-wheeled roller, aroad roller



)

codep)xaHuemM mekcma.
Transportation is a system
If any one of these
created on the road. To
| all of these three components
above components driver is the most

essentially of three components: driver,

fails, the whole system would | and conditions of
a safe and efficient transportation system, it is necessary that.
function in a well

Hki) YnpaxHeHue 4. 3anonHume nponycku 8 rnpeodsioXXeHuUsiX, 8 coomeemcmauu ¢

, and road.
would be

manner. Of all the
component influencing safety on

a road. It is possible to obtain maximum on
highways by controlling their geometry of vertical
and horizontal and providing adequate
distances. Hedge and tree planting on the sides
should provide a pleasant and interesting outlook to
monotony and boredom. In modern road
construction, there is much greater of the
importance of the subsoil a road. It is
as an integral part of the road. In case of mechanical
stabilization or materials are added to the
subsolil. In dry climates it is necessary to add

helping to sufficient Stabilization can be carried out
by adding substances that the soil, and greatly
increase its strength.

THE DIFFERENTIAL

YnpaxHeHue 1. [lepesedume crioea u crroe8ocoYyemaHus,
8bideJIeHHbIe 8 MeKCme XUPHbIM Wpugmom.

THE DIFFERENTIAL

It is necessary to provide an automobile with a
differential, in order that the rear wheels may revolve at
different speeds when the car turns a corner, while at the
same time both are being driven by the engine.

The differential is an automatic mechanism which
operates according to the resistance of the road against
the revolving wheels. When a car turns a corner, it is
necessary for the outside wheel to revolve faster, because it
has a longer distance to travel than the inside wheel. The
outside wheel revolves faster than the inside wheel if the car
turns to the right.

The axle shaft of the outside wheel being attached to the
wheel, must revolve faster than the axle shaft of the inside
wheel when turning to the right, and slower if turning to the
left. Therefore, to compensate for this difference in speed of
the two wheels, the bevel gears on the ends of the axle
shafts mesh with the small bevel gears, called
compensating or differential gears.

VOCABULARY
differential — nudpepenman
corner — yrou
mechanism — mexanusm
engine — ABUraTeJIb

resistance — conpoTusJieHHe
distance — pacrosinue

inside — BHyTpeHHMI1
outside — BHemHmii
difference — pasanna

VOCABULARY
end-of-life disposal —
HCIIOJIBb30BaHMUE IIOCJIC
3aBCPIHICHUA )KU3HCHHOI'0 ITUKJIA
customer — nmorpeduTenb
air-conditioning —
KOHANIMOHUPOBaHUE BO3AyXa
refrigerant — xaagarenT
modification — Bugon3MeHeHHE
coolant — oxyragurenn
fuel-saving technology —

TOILIMBHO-cOeperarmasi

TEXHOJIOTHSI
to recycle — nepepadartbiBaTh
atmosphere — armocdepa

to implement — npuMeHATH

YnpaxHeHue 2. [I[pocMompume meKcm U KPamko nepecKaXume OCHO8HOe codepxaHue

meKcma Ha PYyCCKOM si3blKe.



VEHICLES AIR CONDITIONING AND ENVIRONMENT

YnpaxHeHue 1. Onpedesiume ¢ NOMOWbIO cr108apsi 803MOXXHbIe 8apuaHmMbl rnepesoda €108
billion, emission, warming, compartment, design.

YnpaxHeHue 2. [lepesedume uernoYyku cJos.

Environmental concern, end-of-life disposal, global warming gas, engine compartment, passenger
compartment, cost-benefit analysis, fuel-saving technology, far-reaching, technician service
procedures, refrigerant recycling standard, to prevent unnecessary release of refrigerant, need to be
changed, total vehicle emissions.

YnpaxHeHue 3. [[poyumaiime u nepeeedume meKkcm Ha PycCcKul s3biK.

VEHICLES AIR CONDITIONING AND ENVIRONMENT

In the near future, there will be 1 billion vehicles on the world’s roads. As this number grows, so
does environmental concern over fuel usage, emissions, and end- of-life disposal.

Today’s vehicles are composed of many systems, each affecting customer satisfaction and
environmental impact. One of many such systems is air-conditioning (A/C). Customers have come to
expect the high level of comfort and safety current systems offer. As a result, A/C is now standard on
most new vehicles in the U.S. while demand for it in Europe and Asia is rising.

The refrigerant used in current systems is HFC-134a, which is classified as a global warming gas
and is under scrutiny for possible phase-out in Europe. Emissions of HFC-134a from vehicle A/C
systems account for about 0,1% of total world emissions. While the automotive industry is improving
HFC-134a systems, it is evaluating two replacement refrigerants: carbon dioxide (CO,) and propane.
The CO system has higher operating pressures; if used, CO, would require all new A/C system
components.

The use of propane requires only a modification of the existing HFC-134a system. In the
secondary-loop propane system, a device in the engine compartment chills a coolant (water-glycol).
This coolant, not propane, circulates through the passenger compartment.

Although these technical options are promising, cost-benefit analysis is needed to understand the
environmental and consumer benefits they offer compared to other potential vehicle fuel-saving
technologies.

The international impact of SAE (Society of Automotive Engineers) documents on mobile A/C
systems is far-reaching. SAE standards for system design, service equipment, and technician service
procedures and training have been used throughout the world. Equipment based on SAE’s refrigerant
recycling standards is being used in both developed and developing countries to prevent
unnecessary release of refrigerant to the atmosphere during service.

Vehicle makers will have to determine which systems need to be changed to best manage total
vehicle emissions and then implement those changes.

YnpaxHeHue 4. JononHume u nepesedume cs1080COYeMaHUsl.

Fuel- technology, far- , technician procedures
compartment, passenger , cost-benefit , environmental ,
end-of-life , global gas refrigerant standard, to prevent

release of refrigerant, need to be , total emissions.



Hm&%i} YnpaxHeHue 5. 3anonHume nponycku e rnpeodsioXeHUsIX 8 coomeemcmeuu ¢
codep)xaHueM mekKcma u nepesedume npeos1oKeHuUsl.

=

In the near future, there will be 1 vehicles on the world’s roads. As this number grows,

so does concern over fuel usage, , and end-of-life
Today’s vehicles are of many systems, each customer satisfaction and
environmental . One of many such systems is air-conditioning (A/C). Customers have
come to expect the high level of comfort and current systems offer. As a result, A/C is
now standard on most new in the U.S. while for it in Europe and Asia is
rising. Although the technical options are promising, analysis is needed to understand the
and consumer benefits they offer compared to other potential vehicle -saving
technologies. Vehicle makers will have to which systems need to be changed to best

manage total emissions and then those changes.

UNDERHOOQOD

YnpaxHeHue 1. OcHoebigasicb Ha npoli0eHHOM Mamepuasie, nonbimalmecb nepesecmu
Ha3eaHus y3/108 U azpe2amos.

Fan and shroud —
Transmission cover —

Oil cap —

Brackets —

Vapor canister —
Cam/rocker cover —
Electronic coil cover —
Engine cover —

Tubing —

Air intake manifold —

. Power steering reservoir —
. Cruise control vacuum canister —
. Clips —

. Throttle —

. Power distribution center —
. Air resonator —

. Convoluted tubing — Underhood
. Power brake reservoir —

. Connectors —

. Wire jacketing —

. Electronic control module —

. Air duct —

. Air cleaner —

. Oil deep stick —

. Timing belt cover —

. Overflow bottle —
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| IRIZAR (SCANIA)

YnpaxHeHue 1. Ompabomaliime npousHoweHue u nepesedume UENo4YKU C/1I08 Ha PYCCKulU
A3bIK.

Firm commitment to innovation, longstanding industrial tradition, overturning resistance of the
superstructure, strength of the seat anchoring, close vehicle air conditioning and heating, elimination

of external moldings, strictest policy in safety standards.

YnpaxHeHue 2. [JonosiTHume u nepesedume Ha pyccKul si3bIK C/I080COYemaHusl.

Annual ) components, a matter ,

plant,

, account, safety , ample

, Strictest

service, overturning
, seat , current

YnpaxHeHue 3. [[poyumaiime u nepeeedume meKkcm Ha PyCcCKul s3biK.
Come into the world of IRIZAR’s technology and design, IRIZAR is the Spain’s leading coach
builder, and has achieved its privileged position amongst European coach builders due to its firm

commitment to innovation, safety, economy, quality and service.

IRIZAR’s plant in the Basque country is located in an area
with a longstanding industrial tradition and which is also one
of the main communication links between Spain and France.

IRIZAR is a part of MONDRAGON COOPERATIVE
CORPORATION - an industrial and services group, comprising
some one hundred companies. The group employs over
26 thousand workers and has an annual turnover in excess of
4 billion dollars.

The MONDRAGON COOPERATIVE CORPORATION
groups together various sectors as diverse as capital goods,
automotive components, domestic appliances and
electronic components, industrial services, construction,
household goods and distribution with leading companies like
FAGOR, DANOBAT and EROSKI.

The Corporation also has its own financial institution —
CAIIALABORAL. MCC is an efficient, well-established group
which is striding confidently into the future — and this is
reflected in IRIZAR, one of its leading companies. Having firmly
decided to develop its own R&D, the company has produced
some highly successful products over the years.

Its most recent success, the Century Coach, has been
awarded the 1994 Coach of the Year Prize in the United
Kingdom. In addition to this important Prize, IRIZAR has also
obtained the 1SO 9001 Certification which says everything
about the high level of quality at which the company works. But
the quality and technological innovation of today are not

VOCABULARY
commitment — 00s3aTeJILCTBO
longstanding — naBHmii
annual turnover — rogoBoii
odopot
appliance — mpu6op
innovation — HoBoBBeIeHHE
a matter of chance — geso
ciy4asi, CJIy4aiHOCTh
experience — ombIT
requirement — TpedoBanue
stringent — cTporuii, kécTKuMii
aftersale service —
MOCJICNIPOAAKHOE 00CTyKUBAHUE
superstructure — kapkac
anchoring — ankepHoe
KpeIljieHue
panel sealing —repmern3zanus
naHeJen
elimination — orcyrcTBHE

a matter of chance but rather the result of serious, constant work for over more than one hundred

years.

The company was founded in 1889 and since then it has been engaged in the construction of
coach work for passenger transport. The enormous experience, it has accumulated over the years,

has made IRIZAR the market leader in Spain.



The company is also a leading exporter with 70 percent of its turnover coming from export
business.

IRIZAR has a Technology Transfer Department which has carried out development projects for
turn-key production plants in America, Africa and Asia. It is no coincidence that our products are
valued most in precisely those markets in which the quality requirements are most stringent.
Germany, France, Great Britain, Italy, Austria, Greece, and the Middle East are some of the countries
we regularly export to, and in which we provide our own after sale service.

It is no coincidence either that the Century Coach has been certified to the most demanding
European Union regulations, regarding the overturning resistance of the superstructure,
the strength of the scat anchoring and the standards, covering weight and noise. Nor is it a
coincidence that IRIZAR has been awarded the prestigious Coach of the Year Prize for 1994 in the
United Kingdom because the production systems that we have implemented have been subsequently
adopted by other companies in the sector. Such is the case with the semi-integral structure, the
closed vehicle air conditioning and heating, the panel sealing and the elimination of external
moldings.

If we link this to the fact that the company is capable of building a coach starting from the chassis
in just 22 days, it is understandable why IRIZAR is at the forefront of coach building in Europe. This
must be underlined, that the time the coach chassis arrives at our Production Centre until dispatched
to the customer, takes only 22 working days. This record is all the more remarkable if we take into
account the fact that the construction process is subject to the strictest policy in safety standards.

IRIZAR has managed to ensure that the six stars, displayed by its latest product, The Century
Coach, form the basis of the company’s current drive: Safety, Ergonomics and Comfort, Design,
Economy, Quality and Service, and Guarantee.

NMepeBoAa coKpalleHUN:

CFC (chlorofluorocarbon) — xnopdTopyrnepoasl; Npy nonagaHun B aTtMocepy paspyliaroT
O30HOBbIN CINON

ECS — European Community Standards

ISA — International Standard Association

ISO — International Organization for Standardization

R&D (Research and Development) — uccnegosaHune n paspaboTtka

SAE - Society of Automotive Engineers

YnpaxHeHue 4. [poaHanu3supylime npeosioXeHuUsi, 8 KOMOpPbLIX omcymcmeyrom rnpobesbi
mexdy csioeamu. [lpasusibHO npocmaebme npobesibi U 3HaKu npernuHaHusi u Hanuwume
npeosiIoXKeHusl.
Theamplespacetheexcellcntinsulationandsoundproofingtheairconditioningsystemwithitscyclicalaircha
ngeoverallhelptoprovidcanunprecedentedlevclofcomfort.
Anexccllcntpcnetrationcocfficienthasbccnachicvedwhichconsidcrablyrcduccsfuclconsumptionandcasy
acccsstothcmcchanicalsystcmsmcansmaintenanceworkissimplified.



H@&%i) YnpaxHeHue 5. 3anonHume nponycku u

nepeesedume npeosIoKeHUusl.

into the world of IRIZAR’s technology and design,

IRIZAR has achieved its privileged position amongst European

coach builders. The enormous experience it has over

the years has made IRIZAR the market leader in Spain.

developed for the aeronautical industry has been

used here, giving an aerodynamic design full of elegance and

VOCABULARY
Pressure — nasjieHue
cab — rakcu
benefit — BeIroga, moans3a
radial — pagnaabHbIi
ability — cmocodoHOCTH

clarity of line.

The Century Coach has been certified to the most demanding
regulations regarding the overturning resistance of the
superstructure, the of the seat anchoring and the
standards, covering weight and noise. A great many of the
materials we use in building our coaches can be

The group over 26 thousand workers and has an
annual turnover in excess of 4 billion dollars.

to hold the road — nepxatn
I0POry

challenge — npo6aema
reduction — cHuKeHHe

internal ribs — BHyTpeHHee pedpo

ZERO-PRESSURE TYRES

YnpaxHeHue 1. Onpedenume c MNOMOWbLIO crio8apsi B803MOXHble eapuaHmbl nepeeooda
c/sioeoco4YemaHul u croe zero, pressure, blowout, impossible.

YnpaxHeHue 2. [lepesedume u ynpocmume npeosioXeHUusl, UCK/I04Yue crioea, He esusioujue
Ha OCHOBHYIO MbICJIb MPeOJIOXEHUS.

Responding to the global environmental challenge, Michelin introduced the world’s first 80,000-mile
tire in 1992.

An integrated system offering improved performance, mobility, safety, and major options in vehicle
design, Pax System encompasses the tire and wheel into one unit.

The tire is mechanically locked against the wheel to make losing the tire during a blowout impossible.
At zero pressure, the tire rests against a support ring to allow the tire to turn freely and the vehicle to
travel at speeds of 55 mph for 125 miles.

YnpaxHeHue 3. [[poyumaiime u nepeeedume meKkcm Ha pyccKuli A3blIK.

ZERO-PRESSURE TIRES OR RUN-FLAT TIRES

The symbolic relationship between the auto and tire industries was born when French brothers
Edouard and Andre Michelin began producing pneumatic tires for Parisian cabs in the early 1890s.
Over the following 100 years, three Michelin innovations stand out as examples of the company’s
dedication to the technological advances to benefit consumers and the auto industry.

In 1946. Michelin engineers developed the first radial tire for a car: the Michelin X — an
innovation that would change forever the automotive industry. The radial tire’s ability to hold the
road, increased tread life, wet road performance, and ride quality are legendary. Today, radials
remain the industry standard.

Responding to the global environmental challenge. Michelin introduced the world’s first
80,000-mile tire in 1992. Two years later, the company introduced the Michelin Energy line of tires.
These «green» tires offer a significant reduction in rolling resistance, thus providing
improvements in fuel consumption. In 1997, Michelin again made automotive history as the first tire
company to offer zero-pressure or run-flat tires to the replacement market for popular family
vehicles.



Spiral-wound overlay

Sidewall

Extended -mobility
insens

Steel belts
Wedge
~Body plies

Inside the run-flat tire

In the new millennium, Michelin believes its latest technology breakthrough — the innovative Pax
System — could set a new standard. An integrated system offering improved performance, mobility,
safety, and major options in vehicle design. Pax System encompasses the tire and wheel into one
unit. The tire is mechanically locked against the wheel to make losing the tire during a blowout
impossible. At zero pressure, the tire rests against a support ring to allow the tire to turn freely and
the vehicle to travel at speeds of 55 mph for 125 miles.

The Michelin Pax wheel has internal ribs to locate the support ring that lets the tire run without
air pressure. An external attachment system ensures that the tire stays on the bead, even when
deflated.

The Continental Safety Ring is a steel and rubber support that mounts inside a conventional
wheel and tire to provide run-flat capability.

The device adds weight and cost, but provides the piece of mind of a run-flat tire without requiring
any changes to infrastructure or special wheels.

YnpaxHeHue 4. Hatidume e mekcme cuHOHUMbI crioea breakthrough.

Homework i) YnpaxHeHue 5. Ha ocHoge npolideHHO20 Mamepuasna nod2omosebme Auasoa.
a) ansa ctygeHTa (student)
Good morning!
Good afternoon!
Hello!
Let me introduce myself.
My name is
| am
| study at
| am interested in
| would like to ask you about
And what about
Can you describe me
Can you tell me about




What are the main characteristics of

Thank you for your help.

It was nice to meet you.

See you.

Good-bye.

6) AnA MHXeHepa-aBToMobunucTta (automotive engineer)
Good morning!

Good afternoon!

Hello!

How can | help you?

What can | do for you?

Do you know that ?

Let me tell you about
| would like to mention that
The point is that

THE CHANGING EXPECTATIONS
OF THE AUTOMOTIVE ENGINEERS

YnpaxHeHue 1. Onpedenume c nNOMOWbLIO c/io8apsi 6803MOXHble eapuaHmbl repesooda
croeocoYemaHuu u crnoe in the past, deal with, in nature, project, mechanical, focus,
intelligent, simulation, engineering.

YnpaxHeHue 2. [lepesedume yeno4yku crios.

Closely associated, mechanical engineering, door handle, continuously variable transmission,
automotive engineer, automotive engineer is expected to know, knowledge is beyond mechanical
engineering, intelligent vehicle technology, manufacturing capability, competitive quality, empty
promises, software development, achieve optimum operation, performance evaluation, computer
simulation, not-too-distant future.

YnpaxHeHue 3. [I[poyumaiime u nepesedume mekcm.

THE CHANGING EXPECTATIONS OF AUTOMOTIVE ENGINEERS

In the past, automotive engineers were closely associated with the field of mechanical
engineering. After all, most automotive engineers dealt with topics such as gasoline and diesel
engines, transmissions, suspension systems, chassis, door handles, seats, etc. A few ventured off
into new developments such as turbine gas engines, continuously variable transmissions, or even
Sterling engines. Some dealt with plastics and painting systems. The vast majority of knowledge
needed by the automotive engineer of the past was mechanical in nature.

The reality of today is that the automotive engineer is expected to know about far more than
just mechanical engineering. To attract the best and brightest, the industry needs to project an image
of the automotive engineer as someone with skills and knowledge beyond mechanical
engineering.

The modern automobile has often been described as a computer on wheels. It is that and more —
much more. Electronics control component systems such as the engine, transmission, and brakes.
Those controls have become not just add-ons but integral parts of the operation of each system and



the whole vehicle. A focus is on intelligent vehicle technology, which highlighted the integration of
more electronics into the vehicle.

No longer can design engineers «throw their designs over the wall» to the manufacturing
engineer. The design engineer must know enough about the manufacturing capability of his/her
organization or supplier, and the manufacturing engineer must be an early participant in the design
team. Competitive quality and cost require that the design specifications match the manufacturing
capability. Empty promises by manufacturing («give us a design and we will build it») are no longer
accepted.

Software development is not only necessary to achieve optimum operation of each vehicle
computer, but vehicle performance evaluation prior to design is becoming standard practice.
Computer simulation for demonstrating compliance with regulations will probably be widely
accepted in the not-too-distant future.

YnpaxHeHue 4. Halidume 8 mekcme CUHOHUMbI cjloea performance.

YnpaxHeHue 5. 3anonHume nponycku e npeosioXeHUsIx 8 coomeemcmeuu ¢ codepxaHuem
mekcma.

The vast majority of knowledge needed by the engineer of the was mechanical in
nature. The reality of today is that the automotive engineer is to about far more
than just mechanical engineering. The industry needs to project an image of the automotive engineer
as someone with skills and mechanical engineering. The modern automobile has often
been described as a on wheels. A focus is on vehicle , Which
highlighted the integration of more electronics into the vehicle. The design engineer must know
enough about the of his/her organization or supplier, and the
manufacturing engineer must be an early participant in the team. Competitive quality
and cost require that the design specifications the manufacturing capability. Software
development is not only necessary to achieve operation of each vehicle computer, but
vehicle performance prior to design is becoming standard practice.

T

H@D@&gi) YnpaxHeHue 6. [lepesedume eonpocbl Ha pycckul s3blk. Ha ocHoee
omeemoe Ha 80rPOChI KPamKo rnepecKaxume OCHO8HOe codep)xaHue mekKcma.
1. What knowledge was needed by the automotive engineer of the past?
. What is the reality of today for the automotive engineer?
. What skills and knowledge does the automotive engineer need today?
. How can we describe the modern automobile?
. What aspect is the modern automotive technology focused on?
. What is necessary to achieve optimum operation of a vehicle computer?
. What is becoming standard practice in vehicle design?

~NOoO ok WDN

SENSORS AND THE AUTOMOBILE

YnpaxHeHue 1. Onpedesilume ¢ NOMOWbIO Cr/lI08apsi B03MOXHbIe eapuaHmbl repegoda cs108
gauges, ignition, fuel, emission, digital.

YnpaxHeHue 2. [lpoaHanu3supytume cnoea break u brake. Cdenatime ebie00bl.



YnpaxHeHue 3. [lepeeedume 0OHOKOPHeBbIe U NMPou3eo0HbIe cs108a U 06bsICHUME NPUYUHbI
U3MEeHEeHUs UX 3Ha4YeHus.

Cool, cooled, cooler, coolant

Convert, converter, conversion, convertible, convertibility

Emit, emitted, emission, emissive

Determine, determination, determined

YnpaxHeHue 4. Cocmaebme u3 npueedeHHbIX HUXe cJi08, npeodsiozoe, apmukneul
803MO)XHbIe c/1080co4YemaHusi u3 dsyx usu 6osiee csos.

fuel, brakes, area, ignition, level, injection, converter, deployment, emission, electronic, anti-, lock,
determine, powertrain, seat, impact, side, airbag, misfire, and, fuel, exhaust, position, catalytic,
frontal, engine, sensors, airbags, occupant, vehicles, control, head, collision, electronic, acceleration,

torque, stability, avoidance, other, the, proximity, protection, of, position, lateral, sensors, engine

YnpaxHeHue 5. [[poyumatime u nepeeedume mekcm Ha pycCcKul S3biK.

SENSORS AND THE AUTUMOBILE

In the 1960s, vehicles were equipped with oil pressure,
fuel level, and temperature coolant sensors. Their outputs
were connected to analogue gauges or «idiot» lights. As we
entered the 1970s and emissions became a driving factor,
more sensors were added to help control the powertrain.
With the addition of the catalytic converter, electronic
ignition, and fuel injection came a number of sensors
required to help maintain tight air/fuel control and exhaust
emissions. In 1980s, safety became a factor with antilock
brakes and airbags.

Today sensors are everywhere. In the powertrain area,
sensors arc used to measure the temperature and pressure of
most of the fluids (air temperature, manifold absolute
pressure, coolant temperature, and fuel injection pressure).
Speed and position sensors arc connected to most moving
parts (vehicle speed, throttle position, camshaft,
crankshaft, transmission shift position, EGR valve position,
and transmission speed sensors). Others measure knock,
engine load, engine misfire, and oxygen level in the exhaust.
Climate control requires the use of various sensors in the air
conditioning system to determine refrigerant pressure and
temperature and interior air temperature.

Sensors have been added to the interior to determine
seat position. With the addition of antilock braking and
suspension control a number of sensors have been added to
determine wheel speed, ride height, and tyre pressure.
As airbags were added for frontal and side impact, more
crash sensors and accelerometers were added to control
airbag deployment. As the concern for front seat passengers
has grown so has the need for sensors to determine if the
passenger airbag needs to deploy. Occupant position

VOCABULARY
fuel level — ypoBenn TonmmBa
output — BeIXO]
catalytic converter —
KaTaJIMTHYeCKHUI
npeodopazoBareiib
fuel ingection — BpbICK TOILUINBA
antilock brakes — Topmo3a ¢ ABC
throttle — npoccensn
engine misfire — HempaBuJIbHOE
3aKUTaHUuE B IBUTI'aTEIC
airbag — mogymka 6e30nacHoOCTH

to sophisticate — yca10KHATH
protection — 3amura
yaw rate — peickanue (noeopom

asmomoouns 60Kpy2z
6epMUKAIbHOIL OCU)

collision avoidance sensors —
CEeHCOPHI NMpeaynpe:KIeHu
CTOJKHOBCHUA

proximity — npuéJn:xeHue
lateral acceleration — 6oxoBoe
yCKOpeHue

engine torque — Kpy TALIMIA
MOMCHT ABUTrarTeJist




sensors, passenger weight sensors, and others have been developed to ensure the correct
deployment of the front passenger airbag. Other sensors are being added as car manufacturers add
side impact bags, roof airbags, and sophisticated side impact head protection airbags.

As engineers have moved beyond antilock braking and traction control into electronic stability
control, more sensors are required. Yaw rate, steering wheel angle, and collision avoidance
sensors, such as radar sensors or sensors to determine the proximity of other vehicles, will be
added. Additional sensors to help control or determine lateral acceleration, speed of each wheel,
and engine torque will be needed.

Control of the vehicle’s braking system is tied into the stability control system. The first oll
pressure and coolant temperature sensors were set up to work independently of each other. In fact
some of them were nothing more than switches that were activated at certain maximum or minimum
levels. As more sensors become electronic or digital, they are interconnected and their output is
used for more than one vehicle system. Thus sensor manufacturers are searching for belter ways to
design and manufacture sensors.

YnpaxHeHue 6. 3anosiHume nponycku e npeodslIoXeHUsix 8 coomeemcmeuu mekcma u
nepesedume ux.

As we entered the 1970s and emissions became a factor, more were added

to help control the powertrain. With the addition of the catalytic converter, electronic ,

and fuel came a number of sensors required to help maintain tight air/fuel control and
emissions. In 1980s, became a factor with antilock brakes and airbags.

Other sensors are being added as car manufacturers add side bags.

roof airbags, and side impact head airbags.

Homework i) YnpaxHeHue 7. B xode duasioza ucrnonb3yime crsiedyrouue croea u
pa32080pHbIe hpa3bl.
a) anAa ctypeHTa (student)
Good morning!
Good afternoon!
Hello!
Let me introduce myself.
My name is
| am
| study at
| am interested in
I would like to ask you about
And what about
Can you describe me
Can you tell me about
What are the main characteristics of Thank you for your help.
It was nice to meet you.
See you.
Good-bye.
6) Ana uHXeHepa-aBToMobunucTa (automotive engineer)
Good morning!
Good afternoon!
Hello!
How can | help you?




What can | do for you?

Do you know that ?
Let me tell you about
| would like to mention that
The point is that
Thank you for your coming.
It was nice to meet you.
Hope to see you soon.
Good-bye.

See you.

INSTRUMENTAL PANEL

. 2200 %
voece 'l

Instrumental panel

1. — warning lights TaxomeTp

2. — high beam indicator light  KOHTPOMbHLIN MHOUKATOP HaNM4usa Tonnnea

3. — alternator warning light nHagukaTop paboTbl ykasaTenen noBopoTa

4. — oil warning light KOHTpONbHasa namMmna ganbHero ceeTa

5. — low fuel warning light cnngomeTp

6. — fuel indicator KOHTpONbHasA namMna OTKPbITON ABepU

7. — temperature indicator ogomeTp (CYETUMK npobera)

8. — turn signal indicator CYETYMK CyTOYHOro npobera

9. — tachometer KOHTPONbHas naMmna aBapuMMHOro COCTOsIHUS paboTbl reHepaTopa
10. — seat-belt warning light KOHTpONbHasA namMmna TeMmnepaTypbl Macna
11. — odometer KOHTpOJSibHas fiamna pemHen 6esonacHoCTU
12. — speedometer KOHTPOJSIbHbIE fTaMrbl aBapPUNHOIO COCTOAHUSA
13. — trip odometer KOHTpONbHasa namna Manoro 3anaca Tonnvea

14. — door open warning light ~ KOHTPOSIbHbIN MHOMKATOP TeMnepaTypbl OXNaxgarLwemn XnaKoctTu

YnpaxHeHue 1. Ha ocHoee eu3yanbHOU UHOpMayuu u npPoldeHHO20 Mamepuana
nodbepume u3 npaeoz2o cmosibuka coomeemcmeayrowuli nepeeod ob603HavYeHuUl Ha pPUCyHKe
Instrumental panel.



HIGH STRENGTH STEEL

YnpaxHeHue 1. Onpedenume ¢ noMouwlbio crsioeapsi
803MOXKHbIE eapuaHmsi nepesoda csios u
cnosocoyemaHuu sheet, part, reduction, hot-rolled,
sulphur, content, silicon, reduce.

YnpaxHeHue 2. [lepesedume uyernoyku cJos.

high strength steel, chassis parts, improved stretch ability,
to undergo stretch flanging, stretch flange formability,
retained austenite sheet steel, tensile strength, to attain

VOCABULARY
high strength steel —
BBICOKOIIPOYHAS CTAJIb
retained austenite content —
BbIIePKAHHbIN ayCTEHUTHbIN
COCTaB
stretchability — manacruunocTn
undergo stretch flanging —

automobile mass reduction, cracking and splitting during

pressing, fatigue of welded joints, hot-rolled steel sheet. T DT S A BT

hole expansion ratio —

K03 puumeHT pacuiupeHust
OTBepCTH

tensile strength — mpounocTh Ha
pa3pbIiB

to attain — nocTurarn

to deteriorate — yxyamarnb

to crack — TpeckaTbest

YnpaxHeHue 3. Cocmaebme u3 npueedEHHbLIX HUXe
cnoe (npedsozoe, apmukrnell) 803MOXHbIe CJ1080-
coyemaHusl.

hot-, stretchability, austenite, strength, strength, formability,
retained, to, stretch, stretch, flange, improved, undergo,
flanging, cracking, sheet, steel, parts, tensile, chassis,
steel, splitting, sheet, fatigue, reduction, joints, pressing,
automobile and, steel, during, rolled, high, mass, to, attain,
welded, of.

to split — packaabiBaTbCs
welding — cBapka

fatigue — ycranoctn
manganese — mapraser
enable — 1aBaTh BO3MOKHOCTH

YnpaxHeHue 4. [lpoyumaliime u nepesedume mekcm
Ha pyccKuU Si3bIK.
HSS SHEET FOR CHASSIS PARTS

Mitsubishi Motors Corp. developed a new 590-Mpa
(86-ksi) ultra HSS sheet containing retained austenite for
80 chassis parts on the third-generation Pajero released
last fall (2000). The sulphur and retained austenite content is controlled in the new HSS sheet to
realize improved stretchability, and to enable it to undergo stretch flanging, in which high
degrees of localized flexing and stretching are generated. This has resulted in an increase in the hole
expansion ratio to more than 80% — an indicator of stretch flange formability — and enabled for
the first time the use of retained austenite sheet steel in chassis parts, many of which are difficult to
form.

Generally the greater is the tensile strength of the steel, the more possible it is to use the
thinner gauges, necessary to attain automobile mass reductions. However, steel sheet formability
deteriorates with increasing tensile strength, as evidenced by cracking and splitting during
pressing, and also softens by the heat effect during welding, which results in the fatigue of welded
joints. This puts a limit on the strength of the steel that can be used in forming parts; to date most
chassis sheet metal parts have been made using hot-rolled steel sheet between 370 to 400 Mpa
(54 to 58 ksi).

In the new 590-Mpa (86-ksi) ultra HSS sheet, the sulphur content has been lowered from
0,006 to 0,002%, while the retained austenite content has been reduced from between 8-12%
to 4-8%. This has made it possible to provide the stretchability needed for the manufacture of
chassis parts requiring stretch flanging. In addition, the steel’s high silicon and manganese content
prevents soften ing during welding and enables increased welded-joint fatigue strength.

The use of the new steel in the Pajero series reduced the mass of the parts b 13% for a total
mass reduction of 14 kg (31 Ib).




YnpaxHeHue 5. [lepesedume co crnoeapém COKpauw,eHusl.
Lb, Mpa, ksi

YnpaxHeHue 6. lpoaHanu3upylime npeosiOXXeHUsi, 8 KOMOPbIX omcymcmeyrom npobensi
mexdy croeamu. lpasusnibHO npocmaebme npobesibl U 3HaKu rnpenuHaHus.
Thegrcateristhetensilestrcngthofthestcelthemorepossiblcitistousethethinnergaugcsnecessarytoattaina
utomobilcmassreductions.
Stcelsheetformabilitydcterioratcswithincreasingtcnsilcstrengthascvidcncedbycrackingandsplittingdurin
gprcssingandalsosoftcnsbythchcatcffcctduringweldingwhichresultsinthcfatigucofweldcdjoints.

I}I{]m&%i} YnpaxHeHue 7. [lepeesedume eonpockbl. Ha ocHoee omeemoe Ha e0rnpochbi

Kpamko rnepeckaxume oCHO8Hoe codep)KaHuUe meKcma Ha aHa2JIuliCKOM si3bIKe.

1. What steel did the company develop for automobile parts?

2. What helps to realize improved stretchability?

3. What are the contents of sulphur and the retained austenite in the new ultra HSS sheet?

4. Does the steel’s high silicon and manganese content prevent softening during welding and enable
increased welded-joint fatigue strength?

. Did the use of the new steel series reduce the mass of the parts?

6. What total mass reduction was achieved?

(62}

Closed front-end structure

Front-end module (FEM) delivered without fascia FEM headlamp carrier



BODY PANEL DESIGN CAN
PREVENT CORROSION

VOCABULARY
corrosion prevention —
NnpeIoTBpaleHne KOPPo3nuu
marginal — npexeabHbIIH

YnpaxHeHue 1. [l[poumume u nepeeedume MmMeKcm Ha
PYCCKUU SI3bIK.

BODY PANEL DESIGN CAN PREVENT CORROSION thrive — mpouseratn

Careful design of body panels and joints is the best [RGUSEREES ISP
starting point for corrosion prevention. Prevention of [EEeIE&tIaRale]CRi{ s eV R OTR 181 JGyi(s
oxidation or corrosion of steel auto body panels requires EETETOEETOIM ()1IEY0S
prevention of contact between the oxygen-rich BTN ale at a0 ey sy 1) ) 11807t
environment (air) and metal. MeXaHH3M

Road salt usage, use of hygroscopic calcium chloride
and general environment sources, coupled with often
marginal vehicle cleaning and maintenance, cause
corrosion cells to accumulate and thrive.

Building lighter, smaller, more fuel-efficient cars has
resulted in reduced steel gauge and reduced percentage
of corrosion tolerance. Dips, sprays, and different coatings
are among the methods for preventing contact between
hostile environmental elements and metal.

Hood

For corrosion resistance, the following items should be considered by the designer: all
essentially horizontal inner panel surfaces should be sloped toward a drain hole, drain holes
should be located at low points of all areas which trap fluid. In the hood latch region a flat area is
generally needed for the latch mechanism and should be checked for proper drainage.

Fender

Fender assemblies generally have three major components: fender outer panel, fender rear
reinforcement or fender inner panel. Splash shields and aprons often serve to protect fender,
dash panel, lamp housings and wiring from stone abrasion and wheel splash as well as being
structural panels.

To improve corrosion resistance reinforcement and fender are preferably separated to a
maximum allowable distance. Attachment of rear reinforcement to fender at their lower contact
should be a minimum 15 degrees angle to provide proper drainage. Large openings around
headlamps are preferably avoided or shielded to prevent erosion corrosion (this is accelerated
corrosion of a metal surface- due to movement of a corrosive fluid over its surface; in this case the
fluid is hot humid salty air).

Doors

Sheet metal panels of a door assembly consist basically of a door outer panel, door inner
panel, hinge reinforcement, and a side impact or intrusion bar. A completed door assembly with
glass, weatherstrips, water shields, and trim panels installed presents a most unfavorable
problem for a corrosion protection engineer. Water, road salt, and dirt will enter the door, but its
basically sealed-of condition and lack of air circulation creates an undesirable humidity
chamber.

This effect can be minimized by the following: ail horizontal areas should be sloped a minimum
of 10 degrees toward drain holes, drain holes at the door bottom should be at its lowest point.

drainage — gpenax

splash shield — 6pb13roBUK
apron — ¢gaprtyk

intrusion bar — uarpy3us
trim — 6anancupoBarth




Parts of car body

1 — body door (front)

— NPOAONbHbIN Bpyc

2 — body door (rear)

3 — door pillar, door post, door pier (front)

— BepxHum 6pyc
— NPUBOPHbLIN CYMUTOK

4 — door pillar, door post, door pier (centre)

— OBEpPb Ky30Ba (nepeaHss)

5 — roof panel

— BoKOBMHa Nepenka Ky3osa

6 — cant rail

— paMa 3agHero okKHa

7 — valance

— MaHersb r|p|/|6opHoro LLNTKa

8 — dash side panel (inner)

— BokoBas naHenb NPUBOPHOro LWMTKa
(BHYTpPEHHSASA)

9 — dash side panel (outer)

— KPbILLKa OaraxkHuka

10 — dash panel

— NaHesnb KpbIiln

11 — panel tray

— OABEpHas cTouka (nepeaHsis)

12 — panel tray ralil

— KOPbITO nepeaHero WwuTka

13 — fascia panel

— Bpyc KopbITa NepeaHero WwuTka

14 —sill

— MaHesnb NoJiK1n 3aaHero cnaeHbs

15 —sill facing panel

— ABepb Ky30Ba (3agHAs)

16 — header bar

— 00NMUOBOYHAA NaHenNb HUXKHErO 0OBA30YHOIO

Opyca

17 — body rear lower panel

— HWKHUI 06BA30YHbIN Bpyc

18 — rear-seat shelf panel

— 3a4HAA HWXHAA NaHerb Ky3oBa

19 — quarter panel

— 3a[Hee KpbIno

20 — deck lid (trunk lid)

— BokoBas naHenb NPUBOPHOro WUTKa
(HapyxHas)

21 — trunk stay bracket

— OMNOPHbIN KPOHLITENH Bara)xHuKa

22 — backlight frame

— ABepHas cTouka (cpeaHas)




| AUTOMOTIVE MATERIALS

YnpaxHeHue 1. Onpedesiume ¢ noMowblo crioeapsi 603MOXHbIe eapuaHmbl nepeeoda cJioe

vehicle, display, automotive, double, commercially, isolate, doubled, head.

YnpaxHeHue 2. [lepesedume uernoYyku cJos.

concept vehicle, fast-changing, non-conventional materials, latest production process, recently

discovered, aluminum-bearing clays, separately but
simultaneously invented, smelting of iron, drivetrain
components, engine block, cylinder head, according to.

YnpaxHeHue 3. [lepeeedume sapuaHmbI NPeOsIOKEHUsI.
O6BsicHume NPUYUHbI U3MEeHeHUsl nepeesoda
npeosIoKeHuUsl.

The automotive engineer must know the capability of
materials.

The automotive engineer has to know the capability of
materials.

The automotive engineer is to know the capability of
materials.

The automotive engineer had to know the capability of
materials.

The automotive engineer was to know the capability of

VOCABULARY
non-conversional — HeoOBLIYHBII
capability — cmocodoHoCcTH
angle — yroa
silicate — cmukat
clay — rimuna
smelting of iron — n1aBaenne
JKeJjieza
to grab — cxBaTbIBaTH
spotlight — BeIcBeTHTD
casting — 1uThé

drivetrain — cucrema nepenay

materials.
The automotive engineers will have to know the capability
of materials. The automotive engineers were to know the capability of materials.

YnpaxHeHue 4. [lpoyumaiime u nepesedume meKkcm Ha PyCcCKul s3biK.

AUTOMOTIVE MATERIALS

Materials are a fast-changing aspect for automotive engineers. Concept vehicles displayed
demonstrate that new uses of plastics, composites, aluminum, and other non-conventional
materials are to be a part of future automobiles and light trucks.

The automotive engineer for the next-generation vehicle must know the capability of a wide
range of materials and the capability of the latest production processes for these materials.

The aluminum angle

By most accounts, aluminum is the most recently discovered commonly used metal, and exists
only in combination with other materials such as silicates and oxides. Although early civilizations
used aluminum-bearing clays to make pottery and aluminum salts to make dyes and medicine,
it was not until 1808 that Sir Humphrey Davy established the existence of aluminum and named it.

It took another 17 years for Hans Christian Oersted to isolate it, and it has been produced
commercially only since 1854. It was not until 1886 that two scientists, Paul Louis Toussaint Heroult
in France and Charles Martin Hall separately but simultaneously invented the electrolytic process
that is the basis of all aluminum production today, the Hall-Heroult process.

By contrast, the Iron Age, characterized by mankind’s smelting of iron and its use in industry,
began before 1000 B.C. Considering its relatively recent entrance into not only the automotive
industry but the metal industry as well, aluminum has made great strides in grabbing a respectable



amount of the automotive spotlight from steel. According to the Aluminum Association, between
1991 and 1999 the use of automotive aluminum doubled, and is expected to double again by 2005.

A report released by the Ducker Research Co. in 1999 stated that 61,9% of passenger car and
light truck aluminum content is castings for drivetrain components such as engine blocks,
cylinder heads, and manifolds.

YnpaxHeHue 4. lpoaHanu3upylime npeosioXXeHuUsi, 8 KOMOPbIX omcymcmeyrom rnpobensbi
mexoy cnoeamu. lNpaeunbHO npocmaebme npobersbl.
Conceptvehiclcsdisplayeddcmonstratethatnewuscsofplasticscompositesaluminumandothernonconvc
ntionalmatcrialsare tobcapartoffuturcautomobilesandlightt rucks.
Thcautomotivcenginccrforthecnextgencrationvchiclemustknowthccapabilityofawiderangcofmatcrialsand
thccapabilityofthclatcstproductionproccsscsforthcsematerials.

P

[}Hl]m[&gib YnpaxHeHue 5. [lpoeepbme npaeusibHOCMb Nnepesoaa.

Exterior

. Grill opening reinforcements 13. Door handles & escutcheons
. Cowl vent grill 14. Door panels

. Wiper systems 15. Mirror snails & brackets
. Roof rack stanchions 16. Front fenders

. Roof rack rails 17. Wheel covers

. Center high-mounted stop light

. Rear package shelf X

. Appliques

. Gas tank filler door

. Rear fenders

. Hub covers

. Window surrounds
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| HYDROFORMED AUTO PARTS

YnpaxHeHue 1. Onpedenume ¢ NOMoOW,bIO cri08apsi 803MOXKHbIe 8apuaHmbI repesooda csioe
cheaper, advantages, complex, inches, choice.

YnpaxHeHue 2. [JononiHume u nepesedume yeno4ku cJios.

Precoated , Stamped , sequential , intricate ,
hole , automotive , to notice, pressurized
forming process, hydroformed , advantages over , frame :
engine , Instrument panel , roof seat, low carbon

steel, high

YnpaxHeHue 3. [[poyumaiime u nepeeedume meKkcm Ha PycCcKul s3biK.

HYDRO FORMED AUTO PARTS

Find a better, cheaper way to produce parts, and the auto industry takes notice. Hydroformed
parts, after all, offer weight, design, and cost advantages over stampings.

Tube hydroforming is a pressurized hydraulic forming process that produces complex shapes,
typically from three to 10 feet long, and one to six inches in diameter.

Prime candidates include frame rails, engine cradles, radiator and instrument panel supports,
roof headers, and scat frames. Hydroformed blanks can be manufactured from a variety of less-
expensive materials, including low carbon hot rolled steel, cold rolled steel, high strength low alloy
steels, precoated steels such as galvanneal, and even aluminum. And changing the material gauge
does not require revised tooling, as it does in stamped assemblies.

YnpaxHeHue 4. Ha ocHoee npoli0eHHO20 Mamepuasia u eu3yasbHOU UHghopmayuu
nepeseedume 6e3 csioeapsi HazeaHue u 0603HayYeHUsI K PUCYHKY.

Rool Headers

Instrument

Radiator
Supports

Engine
. Upper Frame
Cradles Rails

VARI-FORM tubular hydroformed parts now account for some
3 million parts per year sold to auto makers



YnpaxHeHue 5. 3anosiHume nponycku e rnpeodslIoXeHUsIX 8 coomeemcmeuu ¢ codep)xaHuem
mekcma.

Hydroformed parts, after all, weight, design, and cost over stampings.

Tube hydroforming is a pressurized forming process that produces

shapes, typically from three to 10 feet long, and one to six inches in diameter.

Prime candidates include , , radiator and instrument panel supports,
, and :

Tube hydroforming is that produces complex shapes.

Hydroformed parts and assemblies are quickly becoming the for automotive

manufacturers.

Bﬁ?mﬂl@i) YnpaxHeHue 5. [Nlepeeedume eonpockbl. Ha ocHoee omeemoe Ha 80npocChki
Kpamko rnepeckaxume Ha aH2J1uliCKOM si3bIKe OCHO8HOe codep)kaHUe meKkcma.
1. What is tube hydroforming?
2. What do hydroformed parts offer?
3. What steels can hydroformed blanks be manufactured from?
4. What automotive parts can be produced by hydroforming?
5. What are the advantages of hydroformed parts?

TITANIUM ALLOYS FOR AUTOMOTIVE APPLICATIONS

YnpaxHeHue 1. lpoyumaiime u nepeeedume mekcm Ha PyCccKul A3bIK.

TITANIUM ALLOYS FOR AUTOMOTIVE APPLICATIONS

Among engineering alloys, titanium possesses the strength, density, and modulus to use it in
automotive applications. Various titanium alloys are suitable for making springs and exhaust system
components. The first production cars to ride on titanium springs are now on the road with the rear
suspension of the 2001 Volkswagen Lupo fitted with these springs.

The cold spring winding, cold setting (blocking), and shot peening process steps are
basically the same for titanium springs as for steel. The learned process differences included minor
adjustments — such as determining the optimum heat treatment approach and the optimum aging
time.

Because of titanium’s low shear modulus, there are not as many turns required for titanium
springs as steel springs. Since the density of titanium is about half that of steel, titanium can perform
the same task as steel springs on most applications while weighing 60—70% less.

An added advantage of titanium is its inherent corrosion resistance. In standard salt-spray
exposure fatigue tests, the typical fatigue strength of a steel spring, coated or uncoated, is reduced
by up to 50% over that of the same spring tested in air. In the same tests, the life of the titanium
springs in salt spray was reduced by less than 4% over the tests done in air.

Unlike steel springs, titanium springs do not require protective coatings. A primary mechanical
engineering property considered in the design of steel suspension springs is corrosion fatigue
strength.



YnpaxHeHue 2. Ha ocHoee e8u3yanbHOU UHpOpMauyuu u npoldeHHo20 Mamepuana,
nodbepume u3 npaeo2o cmosibuka coomeemcmeayrowuli nepeeod obosHavyeHuli demasneu
Ky3o0ea aemomoburisi.

9

Automotive titanium alloys application

1. Coil suspension springs — Kpennenusa 3agHero 6amnepa
2. Shock center rods — KnanaHsbl
3. Rear bumpers supports — PECCOpPHbIE NPY>XMHbI MOABECKU
4. Sway bar fittings — rnywuTenb
5. Muffler — LeHTparnbHble CTEPXXHU aMmopTmn3aTopa
6. Door intrusion beams — LWaTyHblI
7. Exhaust pipe — KONECHbIE LUMUITbKN
8. Lug nuts/studs — NOPLUHM TOPMO3HbIX LUUANHOPOB CynnopTa
9. Brake caliper pistons — BbIXJI0NHasa Tpyba
10. Sway bar fittings — NPUBOAHbIE Barbl
11. Drive shafts — YNSIOTHUTENN CTEPXKHA cTabunuaatopa konebaHum
12. Front bumper supports — KpenneHusa nepegHero 6amnepa
13. Connecting rods — BHYTPEHHUE ABepHble Neperopoaku
14. Wrist pins — KnanaHHas npyxuHa
15. Retainers — Tapenkun KrnanaHHOUW MPY>XuHbI
16. Valves — YNSIOTHUTENN CTEPXKHA cTabunuaartopa konebaHumn
17. Valve spring — NOpPLUHEBLIE NanbLbl



WHAT ABOUT SAFETY?

YnpaxHeHue 1. Onpedennume c rnomMouw,bro crsioeapsi
803MOXHble  8apuaHmMbl  nepesoda  cJio8 u
cnoeocovYemaHuu safety, safe, crash, distraction,
accident, voice recognition.

YnpaxHeHue 2. He npubezassi Kk crsioeapio,
nonbimatmecb nepesecmu MPUMEHUMENIbHO K
KOHmMeKkcmy crioea U csioeocoYemaHusi, 8CMOMUHasi
mepMuHoJsIo2Uto U3 NpolideHHo20 Mamepuarna.

safety, driver, error, 6 million crashes, U.S. highways, each
year, public and government organizations, driver
distraction, technologies, navigation system, e-malil,
Internet, 44%, drivers, have phones, 7%, e-mail, 3%,
facsimile, 25% crashes, cellphone, 1,5% of accidents,
1995, 1999, 32 000 vehicles, 8,5% of drivers distracted,
audio-system (11,4%), speaking (10,9%), making climate
control (2,8%), eating and drinking (1,7%), communication

VOCABULARY
drive error — omuOKa BoauTEIs
leading cause — ocHoBHasi MpUYMHA
emerge — mosiBJISITHCSA
distraction — morepsi BHUMaHHUsI
access — J0cTyn
to involve — BoBJIekaTh
Inattention — HeBHUMATEJBLHOCTDH

intelligent vehicle safety issues —
acneKThbl 0€30MaCHOCTH YMHOIO

aBTOMOO WIS

occupants — maccamxup
adjustment — peryampoBka
implication — moarekcT
primary emphasis — ocHoBHO¥
aKIEeHT

and information system, design, human/machine interface,
company, control systems, to control audio, climate-control,
and telephone functions, innovation, safe driving, voice-recognition technologies, automotive
industry.

YnpaxHeHue 3. [lepesedume yerno4vku cros.

driver error, leading cause, emerging technologies, entertainment system, intelligent vehicle, safety
issues, intelligent vehicle safety issues, while driving, safety implications, far longer, primary
emphasis, voice-recognition technology, infotainment feature, voice command.

YnpaxHeHue 4. [lpoyumaiime u nepeeedume meKkcm Ha PyCCKuUl S3bIK.

Driver error is the leading cause of the 6 million plus crashes that occur on U.S. highways
each year. Public and government organizations are concerned with possible driver distraction
involving emerging technologies such as navigation and entertainment systems and e-mail and
Internet access.

It is found that in the U.S. 44% of drivers have phones in their vehicles or carry phones when
they drive, 7% have e-mail access, and 3% have facsimile capabilities. An estimated 25% of crashes
each year involve some form of disattraction or inattention. Driver distraction, along with other
intelligent vehicle safety issues, is discussed by researchers, manufacturers, and customers.

Use of a cell phone while driving accounts for about 1,5% of accidents caused by driver
disattraction. In reviewing crashes from 1995 through 1999 involving 32 000 vehicles, researchers
found that 8,3% of drivers were distracted when the accident occurred. Of those, 29,4% were
distracted by «something outside» the vehicle. Other distractions, in order, were making audio-
system adjustments (11,4%), speaking with vehicle occupants (10,9%), making climate control



adjustments (2,8%), and eating and drinking (1,7%). 29% of drivers indicated that they had used a
cell phone behind the wheel. Of those, 13% said dealing with the phone caused or almost caused
an accident.

Though specialists in many countries have been researching the safety implications of «new»
in-vehicle systems on driver disattraction for a number of years, the industry has been doing it for far
longer. Similar concerns surfaced when radios were first fitted to vehicles. A primary emphasis of
the industry’s approach to vehicle communication and information system development is driver
safety, with systems designed to ensure that drivers keep their hands on the steering wheel and eyes
on the road. Research is being conducted to develop well-designed in-vehicle human/machine
interfaces for safe driving.

YnpaxHeHue 5. OcHoeblgasicb Ha eu3yalibHOU uHghopmauuu u npolideHHOM Mamepuarne,
nonbimatmecb nepesecmu 6e3 crioeapsi Ha3eaHusi y3/108 u cucmewm, obecnevyusarowux
6e3onacHocmb eodumernsi u aemomoburisi.

Moackaska: LED — light emitting diode
I1posepeTe NPaBHABHOCTD NEPEBOAR B KJIOYAX.

Human machine

Driver interface Vision system

monitor system

Communication Forward detection

interface bus

Rear Precrash/cut-in

detection SeNSors
SeNsor
Aclive
Vehicle Side Maobile control
stale detection multimedia action
interface sensor system

The ISS (integrated safety system) vehicle employs microwave and millimeter-wave radars,
cameras, ultrasonic transducers, and laser- or LED-based sensor devices

YnpaxHeHue 6. lpoaHanu3upylime npeosIOXeHUsl, 8 KOMOPbIX C/1I08a HanucaHbl CJIUMHO U
HenpasuJsibHO paccmassieHbl npoberbl.

Dri verer rorist he lead ing causeoft he sixmil lion pluscr ashes thatoc euro name rican highway sea
chy car. Thesein novati on swill hel pre duced riverdi sat irac tionand makethcr oadss afer.



Hmﬂlﬁ) YnpaxHeHue 6. [lepeeedume eonpocbl. Ha ocHoee omeemoe Ha e0npocChkl
Kpamko riepeckaxume Ha aH2J/1uliCKOM si3bIKe OCHO8HOe codepkaHUe mekcma.
What is the leading cause of crashes that occur on U.S. highways?
What causes the driver distraction?
What automotive issues are discussed by researchers, manufacturers, and customers?
How many accidents are caused by the use of a cell phone?
What is a primary emphasis for automotive researchers, manufacturers, and customers?
What do you know about human/machine interfaces and voice-recognition technologies?
What will help reduce driver disattraction and make the roads safer?

BOSCH OPTIMIZES AIRBAG ECU

YnpaxHeHue 1. Onpedesilume ¢ NOMOWbIO CJlI08apsi B03MOXHbIe 8apuaHmbl nepesoda €108
range, collision, protection, occupant, sensing, absorption.

YnpaxHeHue 2. [lepesedume yerno4vku cros.

Airbag control unit, extended functional range, belt tensioner, frontal collision, upfront sensors, central
crash sensor’s information, occupant restraint system, slow frontal impact, severe frontal impact,
acceleration sensors, energy absorption, minor crash, passive safety system, lateral collision.

YnpaxHeHue 3. [Nlepesedume eapuaHmbi npednoxeHusi. O6bsICHUMEe NPUYUHbI U3MEHEeHUs!
nepeeoda npeosIoKeHuUsl.

The system detects the impact speed of a frontal collision.

The system detected the impact speed of a frontal collision.

The system will detect the impact speed of a frontal collision.

The system has detected the impact speed of a frontal collision.

The impact speed of a frontal collision was detected by the system.

YnpaxHeHue 4. [JonosniHume u nepeeedume cs1080co4YemMaHusi U Uerno4yKu cJioe.
Severe frontal , acceleration , absorption, air
control unit, extended functional , belt , frontal ,

upfront , central sensor’s information, restraint system,
slow frontal , minor , passive system,
collision.

YnpaxHeHue 5. [lpoyumaiime u nepeeedume mekKcm Ha pycckull si3blK. OCHO8bleasiCb Ha
codep)xaHUU mekcma, pacwugpyime abbpesuamypy ECU.

BOSCH OPTIMIZES AIRBAG ECU
Bosch has developed an airbag control unit with extended functional range for highly
precise triggering of airbags and belt tensioners. According to the company, the system detects the
impact speed of a frontal collision at a very early stage with the help of two «upfront» sensors.



The central crash sensor’s information ensures good
decision precision. Depending on the type of accident, the
occupant restraint systems can be triggered either in one
or two phases.

With today’s centralized sensing, reliable accident
information on the impact speed is available about 50 ms
after a crash. Before that, the signal «course» of a slow
frontal impact against a solid obstacle differs only slightly
from that of a severe frontal impact with an approaching
vehicle.

The new system has two acceleration sensors
integrated into a vehicle’s deformation zone. These upfront
sensors transmit signals, from which the electronic control
unit calculates early and precisely the energy absorption
as well as the velocity of vehicle deformation. After only
about 15 ms, it is clearly recognizable whether it will be a
minor crash without the actuation of the airbag or a critical
crash with triggering of the necessary passive safety
systems.

A side impact is detected by means of four side-
impact sensors, the signals of which are checked for
plausibility against those of the central sensor in the airbag
ECU. This concept guarantees early triggering of the side
airbag for optimum protection of head and chest in a lateral
collision.

L [l%'lﬂ[lkgi) YnpaxHeHue 6. Cocmaebme OuaJsioe.
B xo0e duanoea ucnonb3ylime cnedyrouue 8800HbIE
csioea u pa32o80pHbIe hpasbl.

a) ansa ctyaeHTa (student)

Good morning!

Good afternoon!

Hello!

Let me introduce myself.

My name is
| am

| study at
| am interested in

| would like to ask you about
And what about

Can you describe me
Can you tell me about
What are the main characteristics of
Thank you for your help.

VOCABULARY
airbag control unit — 610k
yIpaBJeHHs NMOAYIIKOM
0e30macHOCTH
trigger — cmyckoBOi MeXaHU3M
tension — HanpskeHne
extended functional range —
pacmiMpeHHbINH GyHKIMOHAJIBHbBIN
AHaIlla30oH
frontal collision — ¢gponTanmBLHOE
CTOJIKHOBEHMUEC
«upfront» sensors — mepeanne
CEHCOPBI
crash sensor — cencop
CTOJIKHOBCHUSA

to restrain — ciep:kuBaTh

crash — croaxkHoBeHHne
impact — yaap

obstacle — mpensitcrBHe
acceleration sensors — yckopenue
absorption — moryomenue
velocity — ckopocTh
Minor crash —

Actuation —

Critical crash -
Side-impact sensor —
plausibility —

Lateral collision —




It was nice to meet you.

See you.

Good-bye.

0) Ana uHXeHepa-aBToMobunucta (automotive engineer)
Good morning!

Good afternoon!

Hello!

How can | help you?

What can | do for you?

Do you know that ?

Let me tell you about
| would like to mention that
The point is that
Thank you for your coming.
It was nice to meet you.
Hope to see you soon.
Good-bye.

See you.




3JAK/IIOYEHHUE

OO0s3aTeNbHBIM ~ YCIIOBUEM  peaiu3allid  OCHOBHOM  00pa3oBaTeNbHOM
nporpaMMbl  TMOATOTOBKM  CHEHHUANINCTa  SBIAETCS  y4eOHO-METOJIUYECKOE
obecrieueHrue ydeOHOTO Tporiecca. ['aBHOW 3amayeit mpu pa3pabOTKe JTaHHOTO
y4eOHOTr0 MOCOOUS CTOsIIa CHHXPOHU3AILMS U aJlanTalus y4eOHOro Marepuana Jjis
CTyJICHTOB  CPEHUX CIEHHUAIbHBIX YYEOHBIX 3aBEJACHUN  CHEHUATBHOCTH
«Texunyeckoe 0OCITy>KUBAHUE U PEMOHT aBTOMOOMIBHOTO TPAHCIIOPTA.

Marepuan Y€TKO CTPYKTypUpOBaH. B KauecTBe CTPYKTypHOM €IWMHUIIBI
BBICTYTIAIOT COJIEPYKATEIbHO-METOINYECKHUE OJIOKH.

YyebHoe mocoOue, HECOMHEHHO, TIOMOXET OOYYaroIIMMCSl pPACIIUPUTH
pO(EeCCUOHANBHBIN JTMHIBUCTUYECKUNA KPYro3op, OBJIA/I€Th HABbIKAMHU YCTHOMU

PCUYH, IIOBBICUTL YPOBCHB 3HAHUA TCXHUYCCKOI'O A3bIKA B IICJIOM.



CIIUCOK UCHMOJBb30BAHHOM JIUTEPATYPHI

1. 'nmnenko A.B. The Automobile as we see it. CoBpeMeHHBIN aBTOMOOHIIb
kak MbI ero BuauM. — M.: ACT «Actpens Tpansutkauka», 2005.

2. lonmatoBckast E.1O., brames B.H. A short history of motoring.
W3 ucropun aBTomMoOmieil: YueOHOoe MocoOHMEe M0 YTEHHIO Ha AHTJIUMHACKOM
a3bike. — M.. Actpens, 2004.

3. KpaBuoBa B.U. Aurmiickuii s3p1k: YueOHuK. — M.. Beicmias mkoia, 2007.

4. lllnaxoBa B.A. AHrmmiickuil s3bIK JUIsi CTYJIEHTOB aBTOMOOMJIECTPOU-
TEJBHBIX CIEIUATBHOCTEN CpeIHUX MPO(EeCCHOHANBHBIX yYEOHBIX 3aBEICHUN. —

M.: Breicmast mkona, 2008.



