LA EEHT '+ A AH
2id-fe 5 3 & kB AHAH

\oy«hﬂi/h'?;rf«kj:ﬁmt

ZHONGGUO DIZHI DAXUE CHUBANSHE




EEEEKEY+—H" AR B
ﬂﬂﬁﬁi?ﬂﬁ&%ﬂﬁ

RO%FE olk 3k

£ & F &
Bl E & SEK AT
HERMR (L FHLE)

# AR FEE BRR AR R
oy FREA R & B R
KRR B

\V*(ﬂ%'?fzkftﬂlﬁﬁ

ZHONGGUOQ DIZHI DAXUE CHUBANSHE



EHERSE (CIP) #iR

WEL W EE/ZR T —RI: FE A KA R, 2009. 12
ISBN 978-7-5625-2441-0

I. QK-

M. QRETHE—XIE

V. @H31

h B iR A 454 CIP B8z (2009) 2% 213768 =

KELTWHEE %z B EHR
FEmEE. R RERY. B %
HERRT: FEME AR (RIUTIELX & B RS 388 &) W4 : 430074
BiF: (027) 67883511 £E. (027) 67883580 E - mail: cbb@ cug. edu. en
B2 W REBEOULRR (L) HRAH http: //www. cugp. cn
FF Z%: 787mm x 1092mm 1/16 247, 300 T EIgE: 13.375
B e 2009 4E 12 AR | ED: 2009 4F 12 345 1 ERR
2] Rl: LBt B ERI T A RA R _Wﬁ:ldmﬂ%
ISBN 978-7-5625-2441-0 ' EH: 29.8

MAEHBE RSB SR ARTEE  (010) 58448886



AREMEEFEBITALELNET AR T EXO TR, ﬁ%%ﬁ@ﬁilﬂLﬁi
B, CERABFHIBF L, FFHEMET L, ARBGRFLAEET RROTHK
REFLEHELARMNAFSLATHEREFRIERETEZHER,

G BARRESFHERZNIEEE, S0ALALLGEREXEBAR, B
BHXERRAFZERZAWFIT AL LT L E B4R, RETHRAEABS S LELT, 8424
IRA B A E T B ELHLAR. BARATHFPEH LK, HEH 205 LEEIRES,

ABLELTRNBAESEH, TERBEARAENHK, 2BE2A 2L, BLET
AEEIVFRARSORFLRANER, FONLTELAARERUHAR. BH4L
H, AAIATEFAAIFRRAETDHHARS,

ABPRETHARERRAFE ST LN T LEERM, AThAAEHEIGERFHHY
A, LTRSS F LA RETHARAESIEE,

ABEGELEIR, RAHBHETARE, 2F4E, ATk, KR, KRR,

CERE. EE.RERR, PEA ES. ABEA,

APFEDREBRFPRIT ) ANCREBRFR, BEIBRERAER, | HE LR
e K5 %\%#%kﬁi%%\g&%k&*%%%%ﬁ&%%u&%ﬁ%i%%%%
1§.4‘£¢bi1‘f«'u Bt

AFAMERAFEN: PERLKE MM R TH (www. zgzyjyjow. com) , % T 47 ik F
H&, TEERETAR, ABHREABAHHAFR, FiEABWEGEEER LK, &H
ERRHEAM, LSEEREE: 010 - 58448886 4 4 A 7,

HTHERPHR, HPef REZL, HFEMHFIFIE,

w E
2009. 12



CONTENTS

CHAPTER 1 AUTOMOTIVE BASICS  «e-verreveeeeeerrerenurmmmmnmaaaieeeeeseassesrsnsnnnoniees (1)
1.1 BODY AND FRAME - eceeresrererenensraserananasseerssssssrassnsssseranasssssessassnssonsns (1)
1.2 BASIC ENGINE ccccctretercarsstrrernstnstesassastsstssassssscassastossssanssssessossaasassssas (2 )
1.3 DRIVE LINES AND RUNNING GEAR :rreeereteerecacartacsasenassrstcsnsrscssanssnsssssnas (4)
1.4 SUSPENSION SYSTEM -veevrersresasectsesernsaceecscessassssansnantsssresassssssssassnssosans (4)
INEW TWOIAS ++vcerensernemseonuenuntuseuteseesastosesesissiosestesstsserasenntanennmeansessansansarnany (5)
CHAPTER 2 ENGINE CLASSIFICATIONS tcrcecrseroacsentottstiseatssestaccsonrersessarsesnes (7)
2.1 CLASSIFIED BY THE LOCATION OF THE COMBUSTION  «-:cctsesueevseeusacasseces (7)
2.2 CLASSIFIED BY THE TYPE OF COMBUSTION ccceosetesessacscenersrsararnarcnaacorsnes (8)
2.3 CLASSIFIED BY THE TYPE OF INTERNAL MOTION «--eceeervmemunreniennninnn (8)
2.4 OTHER CLASSIFICATION METHODS -:cresererterttaatatnttoasnsessorcorssassscssesassanes (9)
2.5 CLASSIFICATION OF ENGINES USED IN AUTOMOBILES +-++-vesvesserasesseesnens (10)
New Words  ceeeeerereeserecrsncneneernensnss PP (10)
CHAPTER 3 BASIC ENGINE TERMINOLOGY  ctcerreteennteacnatasracennsstisensansersanee {(11)
3.1 CYLINDER BLOCEK cecetesvetsttartatruinneanearasassanssscsisstistrstoeaneansscsanansassssns ( 11 )
3.2 CYLINDERS ereeeastettattaatotttettatesatisustisiisnuasiaiiassanssessssiesseriesssonasreeassns (11)
3.3 PISTONS  cecererennattttttanaatsstieetstioiissnssiosiossennserssssesssasersonssssssssansesseenns (11)
3.4 CONNECTING ROD AND CBRANKSHAFT cetreereeattttattttemernsscncenistnsassnrieenns (12)
3.5 CYLINDER HEAD  tecterseeraeisttanasittiitinisiiiiistnsiiiiecnnaiiiiriisiosecrsssasnssonses (12)
3.6 COMBUSTION CHAMBER ccitcirsonstutstissastesintitectotarancnsenssnsassescasanssassesss (12)
3.7 VALVES  tevtttttsatattnttiinteiiiitiusmeiusiietennsminetsestoiestssnciatsssactennersnassenerns (13)
3.8 VALVE AND CYLINDER HEAD ARRANGEMENTS «::+vecuetseviummneiansiannennnne (14)
3.0 CAMSHAFT +tereeerttnnetoanmoiesinanianriaissanssisiitisstsiistiosssieseanmaonnesronsarnenns (14)
3.10 FLYWHEEL  trecereerreetnnauaeaattrmanessrosnsnisssssennsscesannasssssossnsssssassnassooss (15)
3.11 INTAKE AND EXHAUST MANIFOLDS  teeesttetanatattertasnssnssssssnssussassssarsaes (15)
3.12 CARBURETOR crevesreeesacsatessartastrsssescencssrosnansasssssrantsssssassasssssssassasnns (16)
3.13 FUEL INJECTORS -ccteveeereerectrimttniutemiietiiiiennntoiitsttisiistisnarnersnsssssenes (16)
New Words creseeeverrsrerarnrarrecarnrirseissrnenionrnnes ferreeressteieiieaaieeeesaiiiinraenaaes (16)
CHAPTER 4 ENGINE DESIGN AND SYSTENMS  crccctetttaettoticeteercssacesssssnsssenansss (18)
4.1 FUEL SYSTEM ccteereeeacaccncessatenaesaannas e ereeeseieienseasertattanes e rastnacnnasnannres ( 18)
4.2 IGNITION SYSTEM cecvvveeecreeeenssetantautatsesssunsoiisersasssesistssssssesstrrssrsassans (19)



ﬁ Special English for automobile

4.3 STARTING AND CHARGING SYSTEM -vereereertartattrsrecssonsiinassensnassnssnsarsanes (19)
4.4 LUBRICATION SYSTEM trtecveertcestneeatesrasanearnosiisssssasssniressasisnisassosnnsacss (2())
4.5 COOLING SYSTEM evretsresnnennssrsirsseassacnsnstoststsnsontsssssassssssasssseassrsnssnnse (21)
4.6 AIR INTAKE AND EXHAUST SYSTEMS «esueees Srertariieiie et (21)
4.7 POLLUTION CONTROL SYSTEM  rrecrerrtnrerectanuincisreanasssssenenctresaronssssanns (22)
Nty Nlgbdl s mpwrse saaren posam sosrssusss vanss § GNR0 § GRS SSORES AN GEUSH SLESANT § SEHEF SEEHSH FHR 53 (23)
CHAPTER 5 GASOLINE ENGINE PRINCIPLES  ctecectrttrvtmuatutcceatsenssnarsansnercess (25)
5.1 COMBUSTION REQUIREMENTS  ecereeeeintmaniimniinietiiiii i (25)
5.2 FOUR-STROKE ENGINE DESIGN cttesrosarnacrastsearsesnarisstsaacesnensoresssaeraeranes (28)
New Words  somsss sevmss somms s enms ¢ sxass £aumon comniasaihinaSnts s sdianes smas s wmmes « onsan 3 s pom (32)
CHAPTER 6 OTHER POWER SOURCES  +:ecvereeururrtentiatiesuninismernoerarsanas e sy (33)
6.1 DIESEL ENGINE PRINCIPLES  seeerreeseartersracrconseansanne S (33)
6.2 TWO—STROKE ENGINE DESIEN  reoven s somme somnns susmms i swsms.s somss v saasws e (36)
6.3 ROTARY DESIGN (WANKEL) -ceteeereratutiiiimiiaiiiiiinniianssiasieiiiinnnine, (38)
6.4 HYBRID POWER SOURCE - cecerereteintertetmatinereceeisienrarseserensraeas e (38)
6.5 FUEL CELLS  tereretenttiatiuuiiieatriiarssnunssitessstesssinsecsetarsasasenreasenssssssannons (41)
New Words rerverressncesesrconsanans e 3T N eE N s e e i e b e s N E el s e nanaraesen e Eans (43)
CHAPTER 7 BASIC ENGINE CONSTRUCTION ----e-+-+ Preesesinenins e s (45)
7.1 CYLINDER. BLOGCI +vie vwvpne povon baprny vamsms suameviasns o savas soemns sswmss o 55 (45)
7.2 CRANKSHAFT ASSEMBLY et eeteetaeeeteerar b aeeteettertaran i ——aaeeeeseas et (46)
7.3 PISTON AND ROD ASSEMBLY ceccetttctntttiettsteiriotivitserestsensonnonsasosnnassannes (51)
New Wonds, +oersas sauees s5uss & iushs binbad abass oiases sosvssassns samrms sraspeseysdensssssysasas e o (53)
CHAPTER 8 CYLINDER HEADS AND VALVES t:rreetoccarerteeinarsncsnrasensrnsisssans (60)
8.1 CYLINDER HEAD  srorvsarconsnesmnvnns snuns vowse wasios sownss sasns s oasss s 5605 9553 645957 605 (60)
8.2 VALVE ASSEMBLY ¢ sevmme sunswnamman samans ssisins sonssnssaasans s soas s i as60ai ss o ane (62)
8.3 CAMSHAFT ASSEMBLY recreerrereetttteretiioressoisssisinsnssssnessirrissesarsssstsssnsans (64)
8.4 VALVE DRIVE MECHANISM t+ererteetrecesentetsrirnisnsannnsnnannssnsestosssssssionseeces (65)
I TSR colrcsmunomsnsmsssssmastscssimmmssmnts siefcs » emimgpmsaseygs  sissgars snprsios §USE0S & GEIRSS SIS YESIHA VRIS DU (68)
CHAPTER 9 LUBRICATION SYSTEM  «ctteerttrtinriiacssnnrsnnsess e RIPRPUITIPRS (70)
0.1, OIL, FLOW e s s avss sunies sawssn dosss 5 56595 SGEeN S0 s d65I0.6 L5 SRV tnd fanes (70)
0.2 OIL PAN  servresreerenineiiiinaios et e r el ideaeabereaarees e evaseeses bt ea et e e eaernn (71)
0.3 OIL PUMPS  trtetratastttontntssrinineirerratsrssisssansessatatsesnmsestieenssstasisiarisenses (71)
9.4 OIL PRESSURE REGULATING VALVE cerrrrartatancatoniasarsnsseensersnsssssosensseenes (72)
0.5 OIL FILTERS  tecerecreeessunrecaniesitnireseiessnas % wimiminin e § AT AT ST S AR 44 (73)
9.6 OIL - COOLERS srrrvesmmnmnninms snvmassnses sasmes soveas e53es s 5658 § Soass o a8 50555054155 55,6 wiiebin - (74)
9.7 OIL SENSORS AND GAUGES «+tectteecansanns N L T vy (74)
New Words. =osesss smensvesnes sasnme soumes seees i5esss S8assnianas s aswns s & SRR DmralBase siommmenmcarainion wnca (75)
CHAPTER 10 COOLING SYSTEM  t+ttrtettetrarintiisttastasetiensreersnesoersnnennnnss cerereas (76)

O



10. 1 TYPES OF COOLING SYSTEMS  -++++rveeeseseeeeesseereneeesreeeemreonmeeseeemeneeeenens (76)
10.2 COOLING SYSTEM PARTS  +revrerererseensureeeenunerannnsermesseesesuassesmnsrasesnnss (77)
New WOrds  «csesesrsnsnssssssts sttt eb et (83)
CHAPTER 11 FUEL DELIVERY SYSTEMS  «ercseeseeetsteratassernunneeannsserensseeesnnnns (84)
11.1 TOTAL FUEL FLOW +tcseeeretstoseectuacsaaniareassssseseenassennnseersanaessssnssensasaens (84)
11.2 FUEL TANK  +reeeerseceennserennseerneneentsnnsenmntesenssineerenensssnnnsessmirsesssnsses (86)
11.3 FUEL PUMPS reeererseseernirnrcrsaranens S S S (87)
11.4 FUEL FILTERS ++-eesvrerrareeareeeniaeeraneernnes N ———— (90)
11.5 ELECTRONIC FEEDBACK CARBURETORS  ++-rsseeesrssesneesueeersnsenencesnrernns (90)
11.6 GASOLINE FUEL INJECTION SYSTEMS «c+cxseesreesserereeeereusnnrursaracereeeeeeees (91)

. Ty Whonlly s memms s s oo SesEn a6 TS S § ST S5 LT SIS « amasns » smses oo smssr (93)
CHAPTER 12 AIR INTAKE AND EXHAUST SYSTEMS «-cveveeeerrrenreerermurvoneesnenes (94)
12.1 AIR INTAKE SYSTEMS +++cceersreneeturarennsennnereunterassesnncsenssssnssennesesnonennnes (94)
12.2 EXHAUST SYSTEMS «ceervereusreeetrseeastureennueersamaeeeeniseesannnees .5 I B R (95)
12.3 TURBOCHARGERS AND SUPERCHARGING SYSTEMS  +vevreecvercsereeruerans (96)
Wew Winds  camss 5w - mrss 140mss Ssm0ss 4855 5507 L5505 5 A6 § sxiliomomams amms vvas s semams pre (97)
CHAPTER 13 IGNITION SYSTEMS -+ -c+sertererurvecsseersnesraneceseonsaneeranseensessnnsee (98)
13.1 CONVENTIONAL IGNITION SYSTEM «cessevsecerecesaereneesraceenseaesneennnresenss (98)
13.2 ELECTRONIC AND COMPUTERIZED IGNITION SYSTEMS -+ sereeseeereen. (100)
INEW WOLS = ++#evvsxsecmsnsrunseeenasnnsareunnersnnsasnnnsunnresnsessnsessnsssnnesnnesssnoesennesnns (105)
CHAPTER 14 CHARGING SYSTEMS AND STARTING SYSTEMS  ----seereveernes (107)
14.1 AUTOMOTIVE BATTERIES  «vvesretvesssestuaceeeunemereussserssneeennsoreenmnnereenns (107)
14.2 CHARGING SYSTEMS -+ tteetteereratsrsnentumensteermosmrsniorsnesnneeesnesesneennnn (107)
14.3 STARTING SYSTEMS «evereernrernnersans 25 SIS S SIS I SIS GRS AR 6 (108)

LT R AU ———————— o8 8l S s e e (111)
CHAPTER 15 EMISSION AND CONTROL SYSTEMS +rvssreesivsserniasinmensicnns (112)
15.1 TYPES OF POLLUTANTS  ttcreerererrusererusnerernuseneruseseesnerentsnessnsssismnnnes (112)
15.2 POSITIVE CRANKCASE VENTILATION (PCV) SYSTEM  «ereerveeremsorsunenn. (113)
15.3 EVAPORATIVE EMISSION CONTROLS +++«ervesreeessoeeessnasiersnsaessnsaesssnnaneees (113)

15. 4 HEATED AIR INTAKE  #sowsms swins s soass dsifins s48aiidodain oiihe s vomes oassms wmdemnenmeny (114)
15.5 EXHAUST GAS RECIRCULATION (EGR) +eeeesreeeerermiurnanirraniueeesreninrens (114)
15.6 CATALYTIC CONVERTERS  --+-+tevserteretaeseruraraneessmareeneennseesssnecsnnessnnns (115)

New Words «eeceereeseenss R ————— RS S R SRS i wie (116)
CHAPTER 16 COMPUTERIZED ENGINE CONTROL SYSTEMS e eruesciesuneen. (118)
" 16.1 ENGINE COMPUTER SYSTEM  ++++vsesessesessesrsensesseesseeensemeeeneeseneenes U (118)
16.2 INPUT COMPONENTS (SENSORS) «rrtreerceresansissssnsesssensssssnsessiienesonns (119)
16.3 OUTPUT COMPONENTS ( ACTUATORS) PP T TS (126)
TUEWE TGHEE 6455 6 6585 o.oibin ifemmsmgi smmas « semem swmeies swmsle o ommms i s yense SHESSs SRESESAEENS PSS (127)



@==gp Special English for automobile

CHAPTER 17 AUTOMOTIVE CLUTCHES «t:-rcreeerertarseesrastenttsmernssiensisennennes (128)
17.1 PRESSURE PLATE ASSEMBLY +rveeeerrecensatscentensissacsasensasssscaransesesarses (128)
17.2 FRICTION DISC  wwss s smwasansns.s snis 56550 SOV 5oss.s s saasas sviis asies i (129)
17.3 MULTIPLE DISC CLUTCHES ecvetenteeertoasantutninertestatnnsrarnassessssstsrsssrass (129)
17.4 CLUTCH RELEASE BEARING (THROW-OUT BEARING) «r:terercecreccarananne. (130)
17.5 CLUTCH LINKAGE -vccereeeestortuttntnuitntstencessrocstoneinsaessiarmsasrnrenereransnen (130)
157. 6 FINWHEBL, DESTEN o revsrrussssanis voins sasnis (s S5me Gomivs suesss s s s (132)
New Words s vamas ssmuss avess suwmns s 6osss 5503 Guuves 6w § SH0 5 s e s i (133)

CHAPTER 18 MANUAL TRANSMISSIONS c:cccecveciotnntntsiiatianrocenameansasmmnsassees (134)
18.1 MAIN GEARS AND SHAFTS cereretrsutotosunistucrutsntonenssneeararsensancassaransanes (134)
18.2 TYPES OF TRANSMISSIONS «rvcereranetronsuetustnsnnssscrnescnssnesssonninrsnansnsens (135)
18.3 SYNCHRONIZERS  crvreeesentauertnuionnsursarnssasinsseesrnnsestsssantstsntersseasssnsens (136)
18.4 TRANSMISSION CASE AND LUBRICATION «+tceeresreesaressacnsansoasenarernacancsen (136)
18,5 SHIFTING. FORKSY s snr s ssisme venss s s 5o s (5854 & S0l 5978955 55558 S5MHH6 6ivis fas (137)
18.6 SHIFT MECHANISMS vevtvrrerveretareiierionraniortsteseiatontssrucnesrneneensrarenssen (139)
INEW WORAS «vvcvrrmresrormarenteimaetineeietoteriniitraraasonsatetssatanssssansonsssennescrannnrnnens (139)

CHAPTER 19 AUTOMATIC TRANSMISSIONS c:cresrerrreraacotarinsiansorensnaeacraneons (140)
19.1 MAJOR PARTS OF THE AUTOMATIC TRANSMISSION «:evsecerenecetucnccannien (140)
19.2 TORQUE CONVERTER  te:erertetanetimuimmunniiintinietiiiteaniienetietiaane s (140)
19.3 PLANETARY GEAR SYSTEM seerreererraransiesiessteessassarorenssarassnasiesasetsonsss (143)
19.4 CLUTCHES, BANDS, AND SERVO PISTONS e:stececsieceaeniniineniiiiinninni, (145)
19.5 HYDRAULIC SYSTEM  reesreertansasesansnnssursssssumsescastsnnsearsronenssonsesserans (148)
19. 6 TRANSMISSION CONTROLS.  sennss svsis s nomns « s smesn sens vawssn owass vimes s oo s s (150)
19.7 ELECTRONIC AND COMPUTER-CONTROLLED TRANSMISSIONS ~ c-coveseees (150)
1.8 CVT  cevteensneiominniratruineintettressesiisesasinstnetonntastaanssnrasnsesasssessaranrsorans (152)
New WOris oemss vonmie sins » -oivimis vussssm s aomis’s S sees s Sustis Suses suspisg VEREEs Sems SEFsRs S6Rs (153)

CHAPTER 20 DRIVE LINES, DIFFERENTIALS, AND AXLES :-:ccevceciecnncinnan. (154)
20. 1 REAR-WHEEL DRIVE SHAFTS AND OPERATION «:cvcevecerecicinniinniinnaee. (154)
20.2 FRONT-WHEEL DRIVE SYSTEMS  +eseereterrnrttottscnciertorsetresessusoncsnsannss (157)
20.3 DIFFERENTIALS AND AXIES  ores vesars somars onsnn suonen sanss vavssenssssssives s (159)
New Words sowss ssvsmmammussuuns avems eavons sewams sesses seus o8ames Saeues s s saaes oses S0 e (161)

CHAPTER 21 FOUR-WHEEL/ALL-WHEEL DRIVE SYSTEMS -c-ccotceesseaeianns (162)
21.1 PRINCIPLES OF FOUR-WHEEL/ALL-WHEEL DRIVE SYSTEMS «:eecocesesenss (162)
21.2 FOUR-WHEEL DRIVE COMPONENTS «revetereatancantsnsassncsssassssinsenssassossns (164)
INEW WOIAS = «ee-vvrvrenvernoernivseseneisieesssstiasarssaneessniassnssensnnasiarareensnrrarsasnnsss (165)

CHAPTER 22 BRAKING SYSTEMS  +:rteceeeentueiuienruioiesiisstiesestarsconsssnnsansonnnsss (166)
22.1 COMMON BRAKING SYSTEM PRINCIPLES ++veteeesceetaecertaratreesnnaeanenannens (166)
22.2 COMMON BRAKING SYSTEM COMPONENTS AND OPERATION --cec-ceeeeeeee (168)

o



92 3 POWER BRAKES ~ eteeceeestestunerteeumematemminemaresriernaerirssreeriarsassaanss (171)
22.4 ANTILOCK BRAKE SYSTEMS (ABS) --ererseeeseeesssessssisssinsniisiisninnnnns (173)
Niov: Wkt o7 soisiis sniamss oscnlis SE5A5 AN SHERAD NERRRS HORSHUATIUP SIS (YA FINS MBS VUEAPS wEuas (178)
CHAPTER 23 SUSPENSION SYSTEMS +cvtceeteretutruicutretiiiineniimmeiioiiran (179)
28, ] FRONT SUSPENSION 5 a5 05555 5008 6000 656058 55050, 65955 6055595 SH00.5 599086 S53 (179)
23.2 REAR SUSPENSION  +rveteerearencutsstsacsnsrarasrassnrsinseaassnrssnasssssstarssssennns (183)
23.3 SHOCK ABSORBERS :evreseertesassarereusenrnnrstsnernrnneserreereiensensensnesssaerases (185)
23.4 COMPUTER-CONTROLLED SUSPENSION SYSTEMS -r-ceecereearencianenaeiiaanns (190)
935 MACPHERSON STRUT SUSPENSION  «+«cvecesentencerearesenrsomneanennenmenenonnnes (192)
 NEW WOLdS +ovtreererernsnsenstnteaenenemenienstasausetenstaseseassnsmetataoruernetnraennesssonnnns (193)
CHAPTER 24 STEERING SYSTEMS - cecverereeetantuusmeeuemsermeermietacenonnrenennns (194)
24. 1 STEERING SYSTEM PARTS  +eteeeteteascentontnaensantensansaosmeessrensennnenseonenns (194)
24.2 FRONT END GEOMETRY AND ALIGNMENT «-+teesveesessseesnessessnensesnnnnne (197)
4.3 POWER STEERING e+ rereseesrorneetrenenituinecnensoarastncasssiieimnistetnmessiernnnns (200)
Wi Wondls ssesms snevms smues spsmes sssms viwsss suenms yassomsamssesmes 5505 Seums § VS5 § S0 SRR 1052 (202)
CHAPTER 25 TIRES AND WHEELS +:certetutatmmntitiertarmsmarissmaresmsseeceseorneenns (203)
25. 1 TIRES  ++eevessesersnsssstasnsssstasesi sttt it sttt et (203)

75 2 WHEELS AND RIMS  -:ceveerrsuranssnianeeuranennmemintenersseesreenesrermmetsaseasenns (205)
NeEW WOIdS ««vrceeeneereneonrssenementtnmesensraenicneensssenmmasesenrneoneens srnessensnareansans (207)
REFERENCE  -ccvtcreeusteutmustntnouneuntantittntettuememmaenartstamniseranssesassnonsnesnnses (208)



CHAPTER 1 AUTOMOTIVE BASICS

The automobile has become one of the most important technological innovations in the world.
Our society is still benefiting from a revolution that began over 100 years ago, called the automotive
revolution. The mass production of automobiles affected history in the twentieth century more than
any other invention.

People today do not have to be told how important the automobile is to their lives. The automo-
bile is used to get people to work, deliver food and other commodities to stores, and to move people,
services, and products tilroughout the country.

Each working day more than 100 000 automobiles roll off assembly lines around the world. Now
the world’ s largest manufacturing industry, automotive manufacturing has strongly influenced the e-
conomic and social evolution of modern technological societies. For example, the following industries
have grown because of the development of the automobile;

Petroleum refining -

Road construction and maintenance
Motor vehicle manufacturing

Parts manufacturing and distribution
Automobile sales and servicing

Passenger transportation

Insurance companies

8. Support companies such as plastics, steel, electronics, rubber, glass, and fabric manufac-
turers, and many others.

Today’ s average car contains more than 15 000 separate, individual parts that must work
together. In order to study the automobile, it is important to review the basic parts of the vehicle
(Figure 1 —1). The vehicle can be subdivided into several major categories: the body and frame,

the engine or power source, the drive lines and running gear, and the suspension system.

1.1 BODY AND FRAME

The body and frame section of the automobile is the basic foundation of the vehicle. All other
components and systems are attached to the body and frame. The frame supports the car body, en-
gine , powertrain and wheels, and the drive lines and running gear. Figure 1 —2 shows the body and
frame of a typical vehicle. There are several types of body and frame configurations. The separate
body and frame construction has been used for the longest time. This type is illustrated in Figure 1 -
2(A). Another type of construction is called the unitized body. This type of vehicle is designed with

the frame and body in one unit as shown in Figure 1 ~2(B). The unitized body is used in many ve-
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Figure 1 —2 Two common types of body and frame configurations used in today’ s automobiles

hicles today.

Special English for automobile

Engine or T o 4 -
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- Suspension
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" Drive line
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Figure 1 —1 The basic parts of the automobile
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1.2 BASIC ENGINE

The engine is used to power the vehicle. The engine is also called the power source or motor.

The word motor is defined as that which imparts motion. So a motor can be any device that produces

power. However, the power source in the automobile is usually referred to as the engine.

o
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Most automobiles use the gasoline engine as a power source. However, other power sources are
being tested and introduced every year. For example, the diesel engine is also being used as a power
source in some vehicles today. In addition, some automotive engineers predict the use of gas tur-
bines, electric batteries, and fuel cells for future power sources in the automobile.

Today, another power source called the hybrid power system, is being studied and used in some
vehicles. Several manufacturers are designing and selling hybrid vehicles.

Most automobiles use the reciprocating piston or Otto cycle engine (Figure 1 —3). However,
certain car manufacturers also offer rotary design engines as an optional power source. Figure 1 —4

shows the rotary engine used on certain vehicles.

Figure 1 -4 Rotary engine

The engine is typically located in the front of the vehicle. But some vehicles have rear engines.
In addition, certain manufacturers have developed engines that are placed in the middle of the body

and frame,

3O



ﬁ Special English for automobile

1.3 DRIVE LINES AND RUNNING GEAR

The drive lines are those components that transmit the power from the engine to the wheels.
This action propels the vehicle in a forward or reverse direction. As shown in Figure 1 -5, the drive

lines include components such as the transmission, drive shafts, differential, and rear axles,

=
al
o=

Figure 1 -5 Rear-wheel drive lines system

Rear axie Differential

Transmission

There are two methods in which the drive lines can be designed ;
the rear-wheel drive lines system and the front-wheel drive lines sys-
“tem.

The rear-wheel drive lines system is shown in F igure 1 —5. In this

system, the engine is in the front of the bedy and frame. The power is

then transmitted through the drive shaft to the rear of the vehicle for

propulsion.

The front-wheel drive lines system is used on most vehicles today Transaxle

(Figure 1 —=6). In this system the engine is in the front of the vehicle.

The drive lines and running gear are also in the front.
The running gear consists of components on the automobile that are

used to control the vehicle. The running gear is defined as the braking

systems, the wheels and tires, and the steering systems.

1.4 SUSPENSION SYSTEM

\_ J/

Figure 1 —6 Front-wheel

The suspension system on the automobile includes such compo- o
drive lines system

nents as the springs, shock absorbers, MacPherson struts , torsion bars,
axles, and connecting linkages. These components are designed to support the body and frame, the
engine, and the drive lines on the road. Without these systems, the comfort and ease of driving
would be reduced. Figure 1 -7 illustrates some of the components that are used on a typical rear-
suspension system with a differential used for rear-wheel drive.

The springs and shock absorbers are used to support the axles of the vehicle. Shoqk absorbers

are used to slow the upward and downward movement of the vehicle. This action occurs when the car
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Figure 1 —7 Suspension components
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Figure 1 -8 Rear-suspension system for a front-wheel-drive vehicle
goes over a rough road. The axles and control arms are those components that connect the springs,
axle, and shock absorbers to the vehicle frame and to the wheels. ‘
Not all rear-suspension systems are the same. Figure 1 —8 shows a rear-suspension system for a

front-wheel-drive vehicle. It uses strut rods and stabilizer bars as well.
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CHAPTER 2 ENGINE CLASSIFICATIONS

An automobile engine is designed to convert the chemical energy in fuel into mechanical energy
to move a vehicle forward or backward.
Engines can be classified several ways. These include (1) by the location of the combustion,

(2) by the type of combustion, and (3) by the type of internal motion.

2.1 CLASSIFIED BY THE LOCATION OF THE COMBUSTION

2.1.1 INTERNAL COMBUSTION ENGINES
In an internal combustion engine (ICE) , combustion occurs within the engine. The combustion
process occurs directly on the parts that must be moved to produce mechanical energy. The fuel is

burned within the engine (Figure 2 ~1). A gasoline engine is an internal combustion engine.

Combustion
inside the
engine

Figure 2 — 1 Internal combustion engine

2.1.2 EXTERNAL COMBUSTION ENGINES

In an external combustion engine, the combustion is removed from the parts that must be moved
(Figure 2 ~2). For example, the boiler in a steam engine is external. It is not touching the piston.
Actually, the thermal energy in an external combustion engine heats another fluid. In this case, it is

water. Water, converted to steam, pushes against the piston.
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Figure 2 —2 External combustion engine

2.2 CLASSIFIED BY THE TYPE OF COMBUSTION

2.2.1 INTERMITTENT COMBUSTION ENGINES

Intermittent combustion means that the combustion within an engine starts and stops. A
standard gasoline ehgine has an intermittent combustion design. The combustion starts and stops
many times during engine operation. Diesel enginesvare intermittent combustion engines as well,

2.2.2 CONTINUOUS COMBUSTION ENGINES

A continuous combustion engine has combustion that continues all of the time. The combustion
does not stop. It keeps burning continuously. Engines that use continuous combustion include tur-
bine engines (such as a helicopter engine ), rocket engines, and jet (or reaction) engines. Re-
search has shown that turbines could be used in the automobile, but they are very costly for this pur-

pose.

2.3 CLASSIFIED BY THE TYPE OF INTERNAL MOTION

2.3.1 RECIPROCATING ENGINES

In a reciprocating engine, the motion produced from the energy within the fuel moves parts up
and down. The motion reciprocates—moves back and forth or up and down. Gasoline and diesel en-
gines are reciprocating engines. In this case, the power resulting from the burning of an air and fuel
mixture starts the piston moving. The piston starts, then stops, then starts, then stops, and so on.
In this engine, the reciprocating motion must then be changed to rotary motion. A crankshaft is de-
signed to change this motion. Figure 2 —3 shows the up-and-down motion of the piston in the cylin-
der.

2.3.2 ROTARY ENGINES

In a rotary engine, the parts that are moving rotate continuously. For example, a turbine and a



