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UNIT-1

AUTOMOBILE & IT'S COMMPONENTS

SESSION-1
CHASSIS

@Q@Q 9/l CHASSIS FRAME :

1. LADDER FRAME :
QIERIG GIF gE@ el 99, 9@, q AU6Q @aR frame IELAQ AL

2. TUBULAR FRAME :
60Q6" Q1% @° JdIqea 661y QI Qalsl Call-terrain)goasa @an frame el
QIe IRLIQ AU |

3. MONOCOQUE
QWY dRIeQ MLl 9o (sheet metalDg 6@ monocoque frame 0@ | @eR
frame 2ol 6I% BaR @A 621N |

P

SHACKLE FRAME SHACKLE
DUMB  FRONT SPRING
IRON SPRING GEAR BOX
ENGINE REAR AXLE

PROPELLER
RmITR CLUTCH e (
- o) E _)

é 7\ I
' / PETROL
SIDE i TAL

Fig : Chassis
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Q@ gelea chassis :(Engine & 2ege 2860

Full Forward
Semi Forward
In Bus Chassis
. Engine At Front
. Engine at center
Engine At Back

o oA wN e

1. FULL FORWARD CHASSIS :
GIgQ engine cine J6RIY Qa6 QRaN| car I° Tata truck 6@ @@ chassis

60RIQ F6R | Saq Q! IR Blisl 96 Ol @AEQ 2jQlg) Bne G 0 AFRIR 604 CIsR
QI |

2. SEMI FORWARD CHASSIS :

Engine @ @8 2°6 oii@ eIV QO6Q 1@° @8 2°¢ @ dERI¥ QIRIEQ QRN YRIQI
ke QULIg UM VIPER EQYER |

3. BUS CHASSIS :
agd engine o JoalS QR a@eN | snea ds front wheel QU6Q @2l |

4 ENGINE AT FRONT
Chassis QIF]6Q 91PQ engine QiGN |

5.ENGINE AT CENTER :
Chassis A86Q clgQ engine @IGeld|

6.ENGINE AT BACK :
Chassis dgd6¢' 6@ engine RIGRI|

eQg gelea Chassis :
a. 4x2 drive chassis vehicle :
056Q 2l 46" wheel €rlg) 2 66l driving wheel.

b. 4x4 drive chassis vehicle
Ql6Q gel 48 wheel friq 29e1g wheel. driving wheel.

C. 6x2 drive chassis vehicle :
QIE6R &l 65 wheel ¢rlg 2 6616 driving wheel.

d. 6x4 drive chassis vehicle :
QIE6R &l 65 wheel ¢rIg 4 6616 driving wheel.
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Monocoque Chassis @ QO@IQe! e° 2AIRIAG!:

QIRIAG!
e GIPQ QI @l MY QAL |

e Side Q° cross member @2Rlq) ¢IFQ Bee @AKNI

o GIgq frame @Ql 699 FIFR FRIGISIR 602 ©6R Q&N | IRIQIA FIFER 6
Joel el |

AARIRG!:
e GI% QUoSIgd 6a6m GG AFd Je 2RISR JIR fRaR 24|

CHASSIS FRAME @ SECTION :
1. Channel Section

2. Box Section

3. Tubular section Q

CHASSIS FRAME Q 96dQ| QIR :

Q. Chassis Q @& 2°¢ 62lie] 9Rae! QA
QIR 2Ql Q48 e° RRTY JRR QIR
2016 6@ 660! 6219 AR AR |
2010 CIFR 616 JARER QIAl URARI QIR
2GR 26 6219 9Qee! QIR |
ST QIYI 6215 ARAe! QI

O ¥ X 3 0
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SESSION-2:
BODY OR SUPERSTRUCTORE

Automobile Body & §&ig 2ré! :

ROOF PANEL

SCREEN

PILLAR CANT RAIL

DRIP MOULDING

QUARTER PANEL
BOOT APERTURE

DASH

BODY QUARTER

WHEEL ARCH
VALANCE
REAR BULKHEAD

SCUTTLE CENTRE PILLAR

Fig : Various Parts of a Car Body

. BUMPER:
Rear <@° front Bumper dig @Al 8@ QR0 @6 Q¢ , Ll JIgq 928l af QIF

@6 | AR QUFSIER FIFR JaDe QeI |

. TRUNK LID :
o g LI 9eiq 66inl I @al @@ @] Boot aperture 6@ <@l @

QRSN QIF @QIN |

. HOOD:

Hood @I bonnet cIgQ 9@ 2°6l, diel engine g6@INq 6WIEER Q661 Engine g6@Is
SR IR QR JRgEe Q@eIN | Locking catch, bonnet @ engine 96I¥ 9@e
AR QeI |

4. SEAT:

QIR el R GR6CIR FIeM 21°681 eI 69« 6aml seat back, seat base e°

seat rest | @ lever QlQIKea 2lleel seat back @ 2ol 08 @RIl 9Bd seat @
Rl 2UsE 2ol IR AR AR |
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JIEQ 98 ATER QRENIE 21°81 2l |
¢ GIPQ G0 AEY QIREA FIFA CRRIS FEE RIG Q@I |
e Seat back , boot aperture 96QI¥ LE QP ARECA NG QLI

. DOORS :
JIeQ @Qleq check arm ARIUEQ GIFQ body QEe °6CT QAU 6QR6CR FIFER

@Qlc' body 6 slide @Q2eId| GIFQ YUY Agla 6QEQ dR  @RILER U oG
molldieiNa|

. WIND SHIELD AND BACK WINDOW :
QIFEQ QARG 6LITIR 6QQ Je @Req A AiFIeQ windshield RAIKIRAN @ KR

o8 o@Fl ol 69l QY JosqRl @fieN|  6deeR FIfQ dedse back window
molldieiNa|

. FLOOR ASSEMBLY :
0Ig body @ @RWIC YRS LEURE ELNITER &' @6 body @ @@Q e°¢lq welding

dILIEQ L6dIol @I |

. BODY COLOUR:
QI¢ body 6 96@ Q& QRILIRAIN | Y2l i YEEARIAR QIFl RAQl LG @R ORI

Rl QIA @RI

e@g geleq Automobile Body :
Automobile body @ Q@ QIGIER 2@ @AULINE | Dell-

Q. Passenger body
9. Commercial body

98 QUeLIR 2RAER EIG NACER FQ FAUARE | D -
(1). Light vehicle body- Car jeeps.

(2). Heavy vehicle body- Busses lorries.

(3). Medium vehicle body. Vans, metadoors.
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SESSION -3
(ENGINE)

4 STROKE PETROL ENGINE @ @@g 28

camshaft

valve spring
INtakg — —— st
rristure in ) T exhaust valve

intake vakve oylinder head
combustion charmber T cylinder
oylinder Bock

wrist pin——m—T]

piston

cormecting rod

Crankoase
crankshaft

CIANk

Ground
Electrode

Gasket
Thread | 1pgylator Ribs

Terminal

Glass Resistor Nut

Center Electrode
with Copper Core

4 STROKE PETROL ENGINE @ &I€4 gélIRt:
4 Stroke petrol engine 6Q GLQIEEIG' Y@<k Qell ; suction, compression, expansion

e° exhaust @ 60 64lc™ cycle Qg 621N |

1. SUCTION:
Piston, TDC @ BDC @ 9o@@ald| Inlet value 66iml Q&Qlq air 9e° fuel @ Ags!

cylinder ki 96Q6 @RI
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2. COMPRESSOR:
Piston, BDC 4 TDC @ cloa@el| 1@ 616 62lig cylinder erl6q &l air <@° fuel

A6 649 Ie° QIOFIRl @@alN | MR Qraeq inlet e° exhaust valve @@ Q@eld|

3. EXPANSION:
— Spark plug, spark 6@l QoI QA6 QaR 621REIN 1@° QAR YUV 6L1REIN |

— Q00 gARG 626! QI piston QTER ST Js@@aIN 1e° piston, TDC § BDC
Q9% Q@el|
— <@ aA96Q e valve @@ agel|
4. EXHAUST :
— Piston, BDC @ TDC q 616 @Qel|

— @ 9a96@ exhaust valve 6¢ImeN 9@° 026 oML ge@ exhaust valve 60x
QeIw YNNI

Engine Q 6§é11 IQUG!:

(1) Cycle 2gQisa:

(a) Otto cycle Engine (b) Diesel cycle Engine
(invented by Nikolas (invented by Rudolf
August Otto) Diesel

- Petrol engine, Otto cycle 6Q eI
- Diesel engine, diesel cycle 6 o\melq|

(2) 661G~ cycle 6a g stroke 2gQI6Q :
a) Two stroke engine
b) Four stroke engine

(3) QAAQ LR 2ALAIER :
a) Petrol (gasoline) engine
b) Diesel Engine
c) Gas Engine

(4) @ge (ignition) 2QQAI6A :

a) Spark Ignition Engine (SI)
b) Compression Ignition Engine (ClI)
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(5) Cylinder e ¢yl 28QI6Q
a) Single cylinder Engine
b) Two Cylinder Engine
c) Three Cylinder Engine
d) Four cylinder Engine
e) Six cylinder Engine
f) Eight cylinder Engine
g) Eleven cylinder engine
h) Sixteen cylinder Engine

(6) Cylinder @ Yegl 28QI6Q
a) Inline vertical Engine
b) Horizontal Engine
c) V-Type Engine
d) Oppose cylinder Engine
e) Radial Engine

(7) Valve @ @Uegl 294Isa :
a) L-Head Engine
b) I-Head Engine
c) F-Head Engine
d) T- Head Engine

(8) Engine 6& cooling 2gQl6a :
a) Air cooled Engine ( @I QIQIQU6Q engine @ &S @QULIN )

b) water cooled engine ( ClI8] QILIAYEQ  engine @ &Sl QAN

(9) Engine @ Speed 2gQlsa :
a) Low speed Engine
b) Medium speed Engine
c) High speed Engine

(10) Qere 28SQd (inject)RaQl 2RQI6A :
a) Carburetor Engine
b) Air injection Engine
c) Airless or solid injection Engine.
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(11) ge=ia @ application 2gQlea :
a) Stationary Engine (@<12Q&!: pump, generator, mills)

b) Automotive Engine (@@leos!: IC Engine)

c) Locomotive engine (@QeQé! : train engine)

d) Marine engine (@QI2Qé!: marine(Qlg@a)engine)
e) Aircraft Engine (a@ieQé!: aeroplane, jet Engine)

(12) <ot @8R (special engine):
a) Wankel Engine
b) Automotive gas turbine

Engine A6 @Yegla faudiagel technical §1& :

1.TOP DEAD CENTRE (TDC)
Engine £rI6@ piston ¥e° crankshaft £risa 2ol @ides geq TDC qlaN|

2.BOTTOM DEAD CENTRE (BDC)
Engine eI piston ¥e° crankshaft srIER el fcjer gaq BDC @il

3.BORE:
— Engine cylinder @ @49g bore QIQIN|

4. STROKE :(L)
— Piston, TDC § BDC @al BDC § TDC q ¢6Q 20as @92lel @061q stroke

QRITIN |

5. CLEARANCE VOLUME :-(Vc)
Piston, TDC 6q gel Qaasa piston <@° cylinder head RIEQ &l YA

2laeaq clearance volume qgldi|

6. PISTON DISPLACEMENT/SWEPT VOLUME :-(Vs)
TDC @ BDC @al BDC @ TDC q 9@l 2F196Q piston 26as @Q2el 2I9eneq

swept volume @gIQIq|

V—nxdzxL
ST 4

7. ENGINE CAPACITY:
AR P16 (N) 6lie ARIQ 2N | 666Q

Engine capacity =n XV,
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8. COMPRESSION RATIO-(CR)

_ Totalvolume V.4V
~ Clearance volume V.,

CR

CR =8:199.5:1(Petrol Engine)

=16 :1 @ 22:1 (Diesel Engine)

9. POWER:(P)
QI GARIR 210G power QIoIN |
p= Yok am 6268 22 = watt)
Time sec

10.HORSE POWER :(HP)
69l 6@gl 75 kg 8aRq QAcQ 9gdR @del de Q 6J6es I

EARAIN,666Q 692 6WIQIQ power @ © HP QeI |
1HP= 746 watt.

11.INDICATED HORSE POWER :(IHP)
Engine cylinder crisa &l power @ IHP @elaiq |

12. BRAKE HORSE POWER (BHP)
Crankshaft c1:l6@ &j@l power @ BHP qgiaid|

13.FRICTIONAL HORSE POWER (FHP)
Engine @ 889 2°61q A961 621¢] 8% 62162Q1 power § FHP Q@I |

FHP=IHP-BHP

14. ENGINE TORQUE
Engine Torque=Twisting force x distance

T=FXd

10
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SESSION-4

(LUBRICATION SYSTEM)
QOR:
Automobile @ 66aa (Lubrication) 968 2964 2lI6A Q8 68816Q @6 | @
2RISR 2U6E Engine @ 6670 966 ABa69 2Ia @8 @Idiel 2i6r @Ralfe! 66ha TRE
Engine FiIse @61 @ 219 @@l | 2l A6 A6 Engine § £kl 219l Q66 |

il Fill Port

Valve Rocker

Push Rod

Cylinder
Tappet
Cam
Feed fo

the Main
Bearings

Crankshaft
Drillings

Camghaft
Bearing

Crankshaft
Connecting
Rod Bearing

Big-end

Bearing

Qil Pan
{Sump)

Qil Pump Forces Ol Under
Pressure to Filter, Main
Bearings and Other Parts

Dil Fitter

Sump Strainer Main 0il Gallery

Engine Lubrication aaéa 8&g 2re:
(1). 667 ACOil Pan)
(2). 66% gIgsN(Oil strainer)
(3). 66% a¢t(Oil Pump)
(4). o9 AdAES Im@(Pressure relief valve)
(5). 66% @8l 9r(Qil Filter)

(6). By pass value
(7). 66w ot A2(Oil Pressure switch)

(8). 66n M
Engine Oil & Additives Q 2IQe4ae!
— Q9681 }F KR!
— QRS RS KRR
— Engine Oil 6q 98 6210201 6r61q JE6AIY @RQ!
— Engine @ 9 @@l ¥0° 6¢ll 6202/Q] @R@ @ RIS @RS |
— Engine 298 620! 2r196Q Oil Q AQeIQ @7 /0! |

11
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SESSION-5
COOLING SYSTEM( ¢t1on1 @ad 986)

Engine cooling 986 Q 2Ieauae!:
— Engine QIf1 @30l AA196Q 26%A 019 AR 621021 | ZeYNe ¢Id Engine @ 96
QeI |
— GIF6Q Q4eEe 62@2el coolant @ ldq Radiator AIRITIER IREREIQ RIGAIN |
— Engine @ 9@ JaI6a 28l @4 AIRQ!

1 Air cooled
2 Liquid cooled/water cooled

(1). Air cooled:
— @ 96669 JeR ZAAE engine QUEA JRIRG 621R Engine @ 29 @QIN |

— @ U986 6060 96 64106 Qe QUER AEQ /6% | Deli-:

(a). QI 986 QIR 2ol engine Q QLY 6SRTR

(b). QI IRIER @R

(c). QI ¥e° engine FRIA SIUQ OAUSEY

(d). Eengine 6Q @4ee0 6202Ql e conductivity(dee@eD

2. Water cooled:- _
R JRG6Q didl cylinder @ HQEE @meld IQ° sylinder Q) A616 QI radiator FRJg

degI@elN | Radiator, fan QIR dEIQ 28 @RI |
S.I Engine 8 C.l. engine @ @i6pdn caigisi(fuel supply) @09 QaQle
(components)@Vasa! Zl6e! Je6Q 2RIAR @R |

Engine cooling IR 2I9ER1S QORQE!

(1). Radiator
(2). Radiator Cap
(3). Coolant reservoir
(4). Radiator @ 28 @QQ! ciel Fan
(5). Water Pump (a8 9¢1)
(6). Thermostat valve
(7). Engine coolant
(8). Heater core
(9). Engine Oil cooler
Coolant QYQEIR RALIQ AEQSNY :
1. Engine 6@ @dn 62@2e! 264e 219g 2Q6SIFS @R |

2. Engine @YQIa1 62Q1dIn 696 @IAFIRl 2SR, coolant 698 QIAFIER QRIS QN |

12
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SESSION -6
FUEL SUPPLY SYSTEM
Relevant knowledge -
@ 2RIA6Q 26ET 6o @dQ supply 8469 D6 e @IS |

Automobile 6@ gl petrol engine 6q 2lisel 60m @R supply 6268 Glal 9
2RISR @m | 92l 66R Gl , 6om pipe lines, 6em pump, fuel filter, air cleaner,

carburetor ¥@° inlet manifold 66@ gRRE 6212 8 QLR JRIARQ 66R 6QGIS QG
2RQAER VNG 621N |

Type of Fuel supply system
Q0 ORIaQ 66M geIEe aad

FUEL FILTER 7

FUEL TANK

CARBURETOR

\_ FUEL EMISSION LINE
FUEL RETURN LINE

FUEL PUMP

ISTER - " - - =
:gga%cggéé%riosm_w Fig. Fuel Feed System of a Vehicle

High pressure

pump CP1 =i Rail
pressure
sensor

= common
rail

I
Other

Sensors

<= I

Other
actuators

‘\@} Egggjeratur

—Eﬁ; Engine speed
{crank)

Engine speed
{cam)

Fuel filter | = .
L] Injector

mm High pressure
— Low pressure

st Prefilter ]

13
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. Gravity system (ARISSE 986):
Gravity system (FIRIGSS! 986) 6@ 66R SIFE engine QIR QIGER

2ege 2N MRIQIRl FRIGIS! §I8 9R6Q 6em carburetor @ 616 @RI @ 9866
26 Ao 9@° 27 NI 621N |

. Pressure system (9.9 98&):
(R 9066 hermiticaly sealed fuel tank (66R 61%) QUERIREAIIN| (& IRE
2R6q engine 6Q MIGQl Amal air pump 69y 66m SIFER S SRR 2RI |

com O1F QE6Q S 69l 6em, carburetor chamber @6 Je@6R AN | (@
JRGEQ A 6o SlaFe 6< 6als1d AR6Q @R AR |

. Vacuum system (€p46l 986):
(@ 980 2RI6Q engine clkléq &l piston @ TDC ¢ BDC @ 66 @6l 698

el erI6Q cylinder £rRI6R 69 §RYR! 8 62IRaN, 690 Y IR I8 @Qe! A
com AeUIN| IR IR @ fRYel IR0 @aldid|

. Pump system (o9& 986):

@ 9866 Y@ pump GRe diag deldiea olwe petrol & carburetore@
cdidleld] 9@ pump @ mechanical 62inel< 666 @l camshaft Q) §ia 6RRAIN|
6<e/dil pump & engine £kl6q Q2N | @8 electrical pump 96« @l engine
RIoa@ 696aI81T JREQ QLR AR |

5. Fuel injection system (6emQ 28 6948 9I86G):
- @ Q8lIaT ARYAR IR QRIFER MREIR 62lR BIYR | 1@ JREN RIAQEATR QLI

621RRelN | 66Rq 2lsel A ARSI QI6e engine @ cylinder Friq 29868081 @RI,
J2IQIRl engine FrRIEQ Qoq AAee! QIS AlsE 8 @aR 62IREIN|

14
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SESSION-7
TRANSMISSION SYSTEM

GR6ecIc b aalgiasa Transmission System 610

1)  Clutch assembly
2)  Gear box assembly
3)  Propeller shaft

1) Clutch assembly:
QQQ IRIAQ §9 96 62Mml -
a) Single plate clutch
b) Multiple clutch
o Wet
e Dry
c) Cone clutch
e External
e Internal
d) Centrifugal clutch
e) Semi centrifugal clutch
f) Conical spring clutch or Diaphragm Clutch
e Tapered finger type
e Crown Spring Type
g) Positive clutch- Dog and Spline cultch
h) Hydraulic clutch
1) Electro magnetic clutch
J) Vacuum clutch
k) Over running clutch or free wheel unit.

FRICION CLUTCH @ Q194981

0 [ s

LY

15
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~ A A Q@6 RISl Friction 69 C, QI 926 1R 6Q6I(N rpm) 6Q @R | QI
B <@¢ friction 6g¢ D 262l 689 1@° Q0% Ja Q&< |

— 2lgisa C 8 D ¢lisq 66161 L6920 0@ RIE|

— Q¢ D It W of g6aid @qlde , ARl el C 986 adiaea 2Ide 1e° C @
D frkl6q Q861 of @ldiaiol 6291 986 696 D el 2o @0Q |

— @ QR Q609 W on 1e° JF8 @f QJ6Q PEQ /63|

— @8 279 96 e C ¥9Q° D QFlIR 60660 YRIQ! 2I0E @Q6e |

— & 9ra6a clutch agd a°g@ (engage)san 6Q1n @8 e |

28w = A% QR
T = 0@
R = QIS VA mean YQAIF
U = co-efficient of friction
- 6606Q[T=uWR
- Q6D AANRASIG) 2USE QIEIEM 69 6@ 1, W ¥4Q° R Qd6a AEla @6Q |
2. GEAR BOX:

GEAR BOX @ 2ediael @'8 ?

- ARIRSIGS GIF BN 696 ¥&° @Y AR AR (AR 1e° HAIT) 66 ARAIN | ARAR
2SRRI, 2RI, FrkI G @9 2| MeCIR IR 67 &9 696 1@° CAQ 2IQSHRE!
SN

AR 69 06 9e° 696 TIRQI Tl gear box Q 2RSS 62IRAIN |

Q@ gmIae Gear Box :
1. Manual : (19, 99 ¥e° ¢REQ QUREIQ KULIN)

a)Sliding mesh gear box
b) constant mesh gear box
c)synchromesh gear box

2. Automatic :- (luxury €IZ6a QUeIa RAULIN)
— Highway 64 6IZ PRIRRI AAAEQ QRAIR gear AR QAR CIR Gl |

— Automatic gear Q@6m Siaaq gear deer @0l di dGRalN |

— Y8l QW el 6RIRCIER K2l - a) Hydraulic drive

b) Torque convertor drive
16
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3. Semi- Automatic:
— Q@ automatic 9e° manual deG6Q gear dRReR @AULIR AR |

— QQQ dale@ semi automatic gear go@ 62mI -

a) Electric controlled with a fluid drive
b) Electric controlled with overdrive
¢) Fluid — Torque drive

Gear @ Q1Y Q&IRT :

— 69@ gear ¥4 gear @ B 66@AN @I driving gear @@I9IN| 69@ gear
2R gear @ dIgla dIRaIN @lg. driven gear @I 96

A = Driving gear
B = Driven gear
Na = A Qoo
Ng = B Qo
Ta = A 6Q 8@l teeth Q¢
Ts = B 6 2@l teeth Qg
006 1A,
& — T_A 60 TEETH B

— Speed Ratio 30 TEETH

Ny Tg
QLN
B 26Q¢ @02l Q6! DRIVEN
(®) _ _ DRIVER (LOAD)
A 26af @Rl Q! (EFFORT)
30T 1:2 Dri Dri 3A. 80 ?EEIH
=—=1.4= riwver: vriven
60T A

20 TEETH

B 20af @Qdel Qo6
A 2621 @02l Q6!
DRIVER

80T . . DRIVER

= ——=4:2 = Driver: Driven (EFFORT)
20T DRIVEN
(LOAD)

(9)

Propeller shaft and Universal Joint:

q@w fia 2RA6Q FIEQ §ia gear boxX Fol @8 QI QDR 2cly IEHIR 62UIER
deld @M GIeQ s @8  QArioue propeller shaft <@° universal joint &
differential casing q fio@ JQEe @@, ULl FREQ @ &l PR QT 0Qq QRINRIER

17
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ARl @2 | 9 FRIEQ QPG A6 @2ed qréall, digl universal joint @ °6Clel @9 fio
delee @Qrice Aleldy @eld| propeller shaft 2@l IQ° @fe PKRE @ARIER ALY
QN | @ Qs Y2l fia steel 6Q AR 62IRAN | 6acealsic solid propeller shaft
il Uege 241 propeller shaft @ Q@ 6€416Q da 621RAIN| Kell: 661N centre QA
support 622N 9@ 2GS universal joint QIol I°6LIGl 6Ll |

TRANSMISSION CUTRUT

Il' FRONT PROPSHAFT CENTER SUPPORT REAR AXLE PINICON YOKE

P REAR PROPSHAFT

FRONT WORKING MIDDOLE WORKING
ANGLE
"OD0 JOINT®

14

ANGLE REAR WORKING
ANGLE

Ol6Q asmeieiol 6< transmission shaft ¥e° differential shaft @acieQ
caloeld e real axle @ Differential spring QIol Q66 62la Q@aN| QY AAAIBR
69lg] gear box ¥e° differential RIEQ QG APERER  VARER 84 Y@ IR Q6L
propeller shaft ekl es@@ NI QIR AACURG! 69I9] proper shaft ARER JRRER
621N | R AR QR KR Qi sliding joint @ QYELIQ 6LIREIN |

UNIVERSAL JOINT:

SLIP JOINT

FIXED YOKE

SLIP-JOINT SPLINE

Qa% shaft @ 2690 @Q Qde 618 6616 shaft § &Y shaft @ J60RQ! AR
universal joint QYQRIQ QAU ASQGIFER, transmission ¢4 @8, propeller @9,
Differential pinion shaft g@@ transmission system 6@ 66lIe AUGEQ @I 606]
propeller shaft <@° transmission shaft @ universal joint QIQl LELIG @QUAI|

2la 6616' universal joint, propeller shaft e° differntial FRIEQ 2| 606 M@
GeRl joint @A, | Universal joint qaf@ 3 QIR AARIYE LIR 6QIE QAR
IR 621ReIN |

18
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SESSION-8
FRONT ALXLE(aqgs 29868)

Relevant knowledge (QRIQE &Ig) :

gl 6268 1@ 6@Q1d 08 dIgla JIeR 0@ 8 gear @ QRIRRIER LI @G|

Function of the front axle (29 2A968a RIAY):

Different types of stub axles :-

a) Elliot type

b) Reverse Elliot type
c) Lamoine type

d) Reverse lamoine type

IeQ Qg front axle @2 @I
Zocea Fleq onlael die front axle 6Q spring RCIKIRAN |
5Q ONRQl din PLASIER QG diel shock absorber QUeglar @RULIRAIN |

A% C6Q 6aIRel dn 8 FIeq OR AIYER ALAS KAl din AFE 28686 brake
molldielN |

(e) {dy

Fig : Different types of stub axles (a) Elliot Type, (b) reverse Elliot type,
(c)lamoine type, and (d) reverse lamoine type

19
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Type of Front axle (GQ9 gl Qg4 2S6S)

- Live Front axle (4x4 drive 6Q QU@RIQ @A)
- Dead Front axle (4x2 drive 6Q QYQIQ @A | )

Type of Arrangement of Front Axle( Qg¢ 29e8a 8@ 9aIa Q4eg))
- JIF6Q QR IRINQ IS UTRER QUOYl AAULIRR | 699G 6aml:-

1- Stub-axle With axle beam type:-
SIFER q@s; @ dalo 2908 QIeLIQ @UKIRenl @8 Q@¢lle Bus, Truck @ael Badel

@dll 29 8eP2l CIFER IRLIR AAUIIRR |

2- Stub-axle Without rigid axle and beam type
@ar ages (axle) @%},@ QR QI IQ° 6816 6816 2IRE! CIPER QURLIQ @I |

Rigid axle beam :- (G Mg 2AVLE)
@l 9@ 40 Q@ MLl 28909, ditlg @@l @9 QUL @A 8 Y&l 661N Qlog. g

Qg M QIO @@ AV e EAF QAL @ e RLIR I et otd (load)
Q@I |

QAR GIIGER I- Section Bending @ Resist @6@ @ circular section @ 6€1GIR 2N, 4Q°

axle beam, |- section @ circular section @ 60Q @ @20 @6Q| 66R 696R QI QAR
QIolg 1 URLIQ @EQR |

Stub- Axle ;-
Ng)| Q@@ road wheel erI6Q 2Rl 6Q16' @8 TI6%' | \’l@lGjﬁIUb axle Qeldi|
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SESSION-9
STEERING SYSTEM (S2&er Q4eg)

ARIQE &g :-

266l 9@ 656T6Q SR VAR AIAE @Rdn | 8@ 68616Q 26e VG FTAEQ
2le QISR GG QIFIG QI 1Q° QISR QFg 609l din 626m  steering (S2QeH)
RLIQ @RRIQ |

Requirement of steering system :-
(S20er YR 2IeNuael)
- NEIa QIIRING] OF QIER 629 QO6 |
- ¥Elg Q80 AIDF AR6eRAQ |
- ¢e @f IRFISIER SIIoR @n JEIGl ARe 6891 Q. |
- A" Q06R TR ZeYER Joe! A KR! 2IQENa |
- diger 9s<iel AR Agd 0@ Qaa Jde 6291 @Fe. |
- gdl 0@ PR 6@lsA G5 JRRER AER RUIEER 6291 QPR |

Type of steering system :- (§@g 9eIa §2q&r 4|
(i) Mechanical linkage :-
(if) Power steering system :- @ dalQ SR’ @ieglba hydraulic 66 QUL
QUL

Steering Gear :-(82Qer Gi2Q) :-

6AI0Q CIR6Q FIARG QYRY AIRIAER GIF PIRe JITA (R ALRE! @Rl JLE RS
6R QFq @Al QRIS AU @& PR VUER YLRER &) QAR @Rl | 2k QQYIER
Ol% PRIQ OIG G}J@ 82l AR GRIQ Ie° WA A°6KG TG L°QBIA AAPE QSR Qldy @RI |
Q%" IR QIR FU 2RI Q@Q 016q A°6CI0l @8 QIR ARG TR @R ERJAR R
JORER 2ILNG AP Jdoe6a fI@ oime Saer (Power Steering) 4Ll @AUAGR |
2 A6 QUIELRR) Qe fa QUELIE 6RIRAIN |

Type of steering Gear (/@ 9aIaQ A6 G216):
@@@ dRIQ JIRQILRER @@@1 daloQ steering gear Q4eelq @ULIN 6d90@ 62l

- Worm and worm- wheel Type steering gear

- Worn and nut type steering gear (as in Swaraj Mazda)

- Worm and roller type steering gear (as in premier padmini Sl and
Diesel cars, Dj series jeeps.)

- Re-circulating steel  ball type  steering gears (as in Tata 1210,
Dodge/Fargo 89 M4, Omni, Eicher 1070, Tata 407, Tempo Excel -4 Pick
up truck)

- Rack and pinion type steering gear (as in maruti800, Ambassador,

Chrysler.)
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SESSION-10
REAR AXLE

Final Drive:
- Final Drive @ @194 686@ &l gl @I6Q speed reduction gele @6 @ drive

@ 90° odie qaId @ reduction cars 6@ ¥:Q 2RCIG 8 heavy vehicle 6@
R0:Q RUIR dIR @6Q 12l 63lIeNE) QPG IAER IR 241 @¢| reduction AR
9:Q 2RV 661N single direction 6Q @4eel 29 |

() (d)

Fig : Crown wheel and bevel pinion geometries of {(a) straight teeth or plain bevel type,
{b) spiral teed bevel type, (c) hypoid seeth bevel type, and (d) off-centre hypoid-bevel type.

- a@d drive, bevel pinion 8 crown wheel @ Q8 @@ Q¢eld| @ Bevel
pinion 66l shaft @ ¢Id GRIR  Q&al 8 ¥& shaft universal joint QIQl
propeller shaft 92 Q6giel 62 @@eldl crown wheel @ drive, differential
de el 621 Q@elM | M@ final gear din 66 geloq gear drive Qs |
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straight Bevel gears:

@ gear QQIB goa R Q@eIN|

Spiral Bevel gears :

@ gear Q QI8 go@ oy QNN 6Ll | 6 2l O QIR TRy gear QI8 Qe

YD 62lR QRN | 6 1@ gear @ outcome @m & |

Hypoid gear:

QeI YobQ @ gear @ MRLIQA LR JACISIER QMR | & gear @ dode
sprigal gear Olg) @@ |

@ gear 2@ QAR | 92l 6AGIGQ @¥aR 8 Y8l @26 IR TRIFIQ @RI 66¢] IR
gear @4Llal 6@6L@ Y60 6LlmdlER QR |
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SESSION- 11
SUSPENSION SYSTEM
ARJIQERIR:

Suspension 6268 Y@ dala R 4ol 98int digl FIFea gae 9d Qiel Jed!
Qe MRIQIA QIR AN QYe MR GG CRIRRIER AV 6LIRAN | AR S
UY6R FRI QPR WG Flil ALRER Q2R QRN GIG 6IEEERERN Q6 6 2N 698

AFIAER suspension system QUeq @26 QI JGelN| @ QI suspension energy 6Q
dosIe @Q dal frame ARIAEQ 6@@ suspension system @ spring @ QIQ2d|

@@l suspension &jQl GIF ¢ QIYER jump @R 8 ATSl 0F IF 84 FIRE 8
RS QU6 QIR A T66 JLQIN FIRAG GIF FRIRRI SAFRIAR AEREY AF 19° GIF

onpel @ @de gd 6almeldl  Coil spring @ leaf spring 99 dgl(shock) fca ges!
aQ tyre @ 6916 92 ROl QAN FIFR  jerk @ QAR 9@° JIe FAIYRI 60Ql 6268
suspension system ¢Jsi @Iy |

Boot

Control Arm
Lower Control ﬁulhmg|
Arm

C.V. Shoht

Spindle/
Steering
Knuckle

Principal of the suspension system
(suspension 98GQ fiR 6Q) :
- QLI6Q SlMMl 6@6R Vibration g O8I @G |

- 6RIQ Ales rod shock Q @689ae! |
- QPR @0l QUIER ) I ! |
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Components of the suspension system
(Suspension system Q @8 2°§!)

- Control Arm : geslIR Qs D& steering (82aer) knuckle @ a1 frame
ARG A°6LIS 9% QG |

- Control arm Busing : <2l 6268 @ 9eloq sleeve Qlglad frame 6 RIGIEQ!
control arm @ FLRE AR QIR &R QU] |

- Strutroad : control Arm 6QIRILAIR 2RYER Q6L | Klg sl I8 PELR| i arm
QA Loq ARSI @R AR strut road @YLLIQ QAL

- Ball joint: <& joint,arm @ steering knuckle @ @da @R 8 side @ @ ¢RQ!
dR FARE A6E |

- Shock absorbers or struts : spring @déQ 9@del compression force @
extension force suspension 0l QIEPR 62Q1 OIg) QAER QES! |

- Spring - N2QHIFQ QIQ @2 @2 |

- Stablizer bar : gl 916 @RI AALER el QFl@! L8 QR

Common problems of the suspensions systems :

a) Shocks & Struts :- Y@l 0@ de6Q QRaIN| Y2l AY@ JRAISIER ol @ gedl

@6 B MRIQ Al @Igl @20 hard QReIN| 8 QI brake 60@1 AAKUEQ e e,
QRS QORI

b) Ball joint :<2l 6868 QI 2R AQ0IQ 30e 9d QRS ® joint 6TEECRER
separate 29615 AYRS AAR! ATAR 84 1e° BRAQ FUAER JRIRAIN|
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SESSION-12
WHEELS & TYERS (o0& 4e° ¢1<Iq)

Wheels (e®):-

0R QP Ao 2°6 eS| 9@ hub , disc @Al spokes,

rim, tyre 9@° tube @ 6@ 6106 6LIRAIN

0@ 6aeR PR BREQ QER AGRAN Y8l FRI CIoq

Fo'@l 69QI0) o 6@ |

Tyre (6IlQ) :-

QIR QR 2RI rm  QUEQ MIGIEIN ¥l ClIGQ

Be0q Q2R @AM 9° CFq 06 Rl Yol 4l
a2 |

Types of tyres (SIIQ 6§81 FQUG) :-

1)

2)

Tube Tyre :(g4e S1BIQ):-

QYe QILiQ 66N IR F19R | FI9R
QO QY2 © QReINMI QYQ Qe6R e
e IR PIYITR QAR @l Ul
QUEQ 0@ | M@l synthetic Q@@ 6Q

oeR 62ReN, 2l tread QI
1210 QEQ QIR QEE ARQE  6RIREIN IQ°

0RA QEG ais] steel @IR6Q SR IR,
QIS <@l rim 6Q AIPe! JRN A8} | FIKR
QeQ ¥@° cards eIt GAR 6Ll
QlQ  beads 9e° cords 6208 QILAER

g8 e tread ©@q slip 6201 sl
SSIN]

Tubless tyre :-
Q6N FILGER QYR RN @ JRla

FIAQNEER e AR & QY
QIR GEER 6086 GRIR 6218 QIREMI

26
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IR 1) 6AFE B2UR CRIRR | QUREML GIQ rim FrRIEQ @ non- return valve
REIKIRE &I FRI 6QR PR VO @ AL

Advantages (g&uD):

QYREAL FIUAT QY@ FIUR OIQ) 2IRG! |

QAYER PR PRIRNGA GIAEAL FIKAG QU FIAQ OI5) S Q@elN |

SYREAY FIBIR F6H IR 62l U7 @Sl Of FIAIR QS 62IRLIN 666@, JeR g Je
AE1 QYe CIAUAER 920 HiF TeR AN 629TIR CIF SAa AIYER AYR ARER
2RI |

QYREAY CIAIQ 06 @Sl 62IRTIN, G PR ARl TR @26 A2@| GIel rubber
plugging Qo B2UIR @AILIN 1e° 1EJ6Q 9Qq rim ) 66IRe! 2Iel 966 A

96 QYR I THER 6LIRTIN 666@ GG TR FIRRI AR rim Q 1A SRR
aeI|
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SESSION-13

BRAKES
Braking @ Are@

26 GREAIS gRal gl SIFQ 66q /| @ AIQQ! |
Q)  QIF6Q brake 6o@

9) QIg6R accelerator @ RIGEQR
M GlIE YR YRR ad

AR 691 Gl

W= 6IoQ 09Q
g=FIlIaSs] @Re QA8
V=015Q sl
KE=015Q 006 §18

SAYY

Fig. The work done on the brakes should
w be equal to the kinetic energy of
— V2 moving vehicle, to stop it.

N| —

KE =

g
J19q 9o 620! di KE=0 629! 2Iedla | el iRl GlIF QU6 @8 @Il @2l 2esla |

g9 d = 69@ 6Q@] J6Q 01 AoRr! @Rl Qe 1e°
Fr = 0@ 1Q° 6QIG. FIIER ATS! @
666Q

braking di@ 2ledle @Iy =KE
Fexd=-xZxp?
27 g

@@l braking 066 9! 2IeSNRe! :

- 6QQ 60l J6Q GlIE 2T Q! FRIER QR CIQAR |

- 6@ QR A 1Q° FIIY QIIER QIFl @QQYAR |

- 6QR 669l dR 60§ @f Y6t @Rl di JeRI
- JdQ JIFER 6@ 9N Qlft @Rl 2SN |

- @] QU] 6@V TR JLQ |

- 6@ ATAEQ Steering QAUER 6@ISIT JAIQ IRIRQ AR |
- 6QQ 60! AAAEQ 66! & AR |
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UNIT -II
AUTOMOBILE SERVICE TOOLS

QORe:

2leel @l§] Automobile Service dia tools ¥e° Equipment ZIesia | SI6Q QSIS
608! diRl Tools 1e° Equipment @Yl 62102 | @901, IeLla 8 @lFg 60 ®©@.
daleQ Tools 2R 621ReIN | 666] &I LRER 6AJRER QURLIR 621REIN | d66YR FIFER
Emergency Tool box @22 | Automobiles 6QI@lr6Q Yegia 6e6@eel Tools goe
ARSI Gener, Electrical 8 Special g@loq 264 |

WREY AIFEA LR IR Tools Q IRLIA 621N 8 Qe @G diw 20a Tools
Q RLIQ @AY | ARIQEES J6GUR TOoolS @ QG JRIQ ARIQ 8 ARe QReIN | Tools @
A0R YRLIQ 8 A0, JENIM @I8IRl QLG | AN QIR Tools § YOI KR! APE |
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SESSION-1
(HAND TOOLS)

2esuq12 &ie(Relevant Knowledge):
gl 661N gl @9 B6e JIRl@ dQld 8 QIg Ye-99&2l, N oa2ll AR @ldialal

6212 | Hand Tools @ @Ueela ARISIES 20QIel @R d6Yisl @@ 8 QY fia QIRl
RIS @A |

QUSRS GIFQ YA Cin ZIRsHa 62@eel Tools @ Qe Tools LI Lel;
Spanner, files, Pliers, grinders, drilling machine, oil and grease gun, 1@, screw

drivers, wrench, chisel, pixes, hand hacksaw bench vice, Screw gauge, vernier
calipers, multimeter,caliper Q@& |

27 BN\
(Hand tools)

Identification and handling of general tools.
(QRIKS Tools @ YILIR 9° QISR YSIRT)

QU galea Tools 2Iedia AR ©R R IR0 QAR Fedl @RI , JLIR @
QRSN QIR @AULIRR |

Spanner :

@l Nut 9e° Bolt @ 910%' 8 onl @RI di @4eLla @UKN | 9@l Nut, Bolt @ 2ieiq @ eQe
@ 6AR LN JAIQQ QRN | ARIQS! spanner Jeq 62l

1. Ring spanner:
@ spanner 6618 @l91 6QINIRIQ AR cLIRAIN | el slip 62iReelN 9e° tools @
% Je8m @I |

2. Combination Spanner :
Y219 9@ QU 66lImI &I 9e° 2RY JI8T 0L 68ln Q@2 |

3. Box Spanner :
gl Wheel drums @ Nut ¢ Bolt @ 9106 9e° ol @0l diel QYeaIa 24 | ¥alg.

c6meem Wheel Nut Spanner @gI<iN |
30
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Ring Sponner opon ended spanner

4. Open-ended Spanner:

<@ spanner @ 6618 @R 29 G5l 65IRl 62ia @Rl | el Nut, Bolt § ¢1ae @
ARl AAQ JIe 480 621R2IN |

Files :

@l 9@ geloa hand Tool 2igi@ Metal Removal diel QYeee  6LimaN el
2R geq Aer(Plain) @a@l, gl(surface) @ 0qd! ¥@° el 60l | Files o &8 QIdl
eI eli; Tang, heel, face, edge ¥@° point @4l tip, QILIA 2Rs@ AQACR YL 24|

///:6’

Files

Pliers:

_ o = A
2! Tools Gl Hold @QQl, ¢1R¢ @0Ql 8 @nNl KAVIER @‘1@%@ j";’ﬂ; v

s2iRellN | 6aseq Pliers cutting eial ekl eveim aqueidislip 1 /N 0 k

joint Pliers @ @Yegie Holding, Round 8 flat work @ @iql
AORIER LI 24 | Y2l QLR dalee, e 8 AR AR
0106 QRaIN | Pliers

—

Bench Vice:

el Y@ 9alaa work holding @9 dgld 6@61d 90ldq 38 Qg

@ldy @qua | gel-filling, chipping, tapping, threading,

fitting @GUIS | Bench vice
@l e Body 2N 8 Q@6 Jaw Q@ald |
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R Jaw Q 661N @16 g &l 9e° 2y @Iele' aeslie (Movable) 2geQ &N | 666)

@l 6161 90l @ LR RIQE AYRIER AL FE6Q Y@° 12 Qe Jaw Qe ARQ
@eQ |

Hand Hacksaw:
@lq 66U6R R0 69N QRITN | el Jeldy RIFQIER

el 6aield, Qelllron rod, pipes, Steel @EYQ |
e Handle, frame, cutting Blade 8 Adjusting
nut e |

Hacksaw

Chisel:

gl @9q @loQl, @8l G @@61 PORER REIN @A | gl
ARIRES! Wit @da Flat cut , cross cut, round nose 6QQIEQ
MREE 62N | QI @6 Ll ﬂ@@ ?JIQ@ BQRIEN QYRLIN
QAU | Chisel

' Screw Drivers
3 2l Yo dala @9 diela screw @ fit @0IEQ, §1R6 8 @Ml ARRIER
QL6 6Ll | Ygl screw @ Tips @ 6AR @0 YRR Q&elN, del;
flat-head, Phillips, hex @U@ QUQRIQ @UQIN |

Screw driver

Wrenches:

2l 9@ dele @9 el Nut 1Q° Bolt @ ¢lne! 8 @l @QREQ %\
QLI @I | Yelg Nut 8 Bolt 2ilge 2R Ll % S
AU | ¥Ql Q@ dele@ Del- Adjustable <@° Non-adjustable %f

<@l qeMes Odd size Nut, Bolt @ 9196 9@° @Rl @A6R M
QY21 AU |

Wrenches
Hammers:

@l @ 99 2Igla 9018 @ QI6en R @RIER 1Q° BAIFRIER QLI @RULIN | I2IQ Ia QIS
@l0 @ handle &M ¥@° 2RY QISIER RGN FGIE Q@2 | & Ral Jelda & @lelq Pein 1e°

g @Iolg face QLRI |
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R ARINSIGS Pein goa @0n daloa calaea | gell —ball Pein,

Cheek

Cross Pein & straight Pein.

Face

Ralrnall e Hammer @0 @9q 60n o2Q 62ixN, 664]
RQLIQE 6QIM A1 NLIQ QI

Hammer

Snips:
e

@l 9@ gl @9 el sheet metal @CQIEQ QYQLE
621melIN NQ° 92l T4 @9q AIRe 6QRAIN |

X

Snip

' Mallet:
el 6616 @9 digl 6Q4Qlq QIQ@ dA | ¥Rl QA e° fa @l0 QI alal
\- SN I\’l@l@v%@ GOIKT@?JIG?(,@ 6QQI6Q AIRITY @RI |
Mallet

Grease Gun:

gl 9@ del workshop tool Qle@ Lubrication
i ARLE 6Ll | el a9 Q&) Qe @¢l
@RI AL @6Q, 6666w Lubrication
2dse € | Grease Gun
Grinding Machine:

AN @EQ | 1@ Bit 691AIRIQ 9° Q6 ARIQR 6Q1R2IN | @

Bit 600219 TIRQAER @]ﬁ @ @@6@ Qm Jodlol aQ 9R Ql@
Q@I | Brill bit

WOOD or BRAD POINT BIT

Grinding Machine 9
Drill Bits:
gl Y@ galoa Cutting tool Qi@ 69IRIRIN 0 ARRIER

HSS or TWIST BIT
MASONRY BIT
MULTI-FURPOSE BIT
GLASS or TILE BIT
COUNTERSINK BIT
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Punch:
Ng| Y@ @l @0R N2 R INORARAIY @@/qﬁﬂl 62IReIN ¥Q° ZRY @0l @l 621N dQle.

ARIQEES 2IQG ALIIER QELRAIB |

Punch

VR
Wheel Wrenches: \7 N\
& Wrenches olgq 9@ 66IRI6R ML 6LI@IN |
Wheel Wrenches
Tool Box :
60 4@ ol Tool Q8 2l ¥Q° Y2l 3G J8INIER QG 62IR
QeI |

Tool box

Handling , care& Maintenance of General Tools-

Tools @ QIeala die A0@ YSIRT B FIF Bledla 621RAIN | 2Ia UeLIR 969 A0@
@PIEQ ATIYEN @R ARl QPR | ¥alg QLI Atel AL el A0R AAUTR IR

AN6R @ISRl Bledle Ie° A0« Dress Code, workshop QF96Q 98Q! QSN |
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SESSION-2
MEASURING TOOLS

QURA:

<2l workshop 6Q @ 6]@1@3@@3 Qfiel Jed @Q@ld | el mechanic Gl@@@ dalo
Automobile @8 size 9@° dimenssion QISIPERQ ALIAY @RI | AN AITRIA FRAG
Joe 6eml steel ruler, caliper, Multimeter, screw guage, hydrometer @o4@

Steel Ruler:

gl 9@ gl 9ede el Aid aaQ! dR LI QUL | »'
Geometry, technical drawing, printing ¥@° engineering 6 «/
Qe AP JdR eLQ QUL | QIg. Rl AREQE S1EIRIER ‘

QRLIQ @ULIN | Steel ruler

Calliper:
(‘% g% @l d@ dala Algge , Jele 661N @9e Qe6 Ule @Iﬁjﬁ
) 8 AlDRIER ARI @RI | 2Ia 9R QPR Pe® QA , el

Y . Indise caliper , outside caliper.
J ]

Calliper
- Inside Caliper, 66613 9eida Qe dif F1de! din QUL QLN |

- Outside Caliper, 6a161Q 901 QIR lig] FITQI Jin YLLIR @RULIN |

Screw Gauage (Micrometer)
gl 9@ dal fldga JI81e Jelda dnel AIJQIEQ QIR @6Q 8 Y&l @R @F QAR @ FId

QRN | &l ARIRSIES steel wire , Iron rod FIDQIEQ ARITY @QEIN |

Lock
Anvil Spindle nut Sleeve Thimble Ratchet

[ |

w5 10 135

Screw Gauage (Micrometer)
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SESSION-3
ELECTRICAL TOOLS

- <@ 29 90q 8eYeq voltage, current F190! IR QIQLIQ QAU
- 040 QUARS! 90Q IS @RQl Tiel AR 1EIG QIPEIA AAITIN |

- AdRIRSILS electrical tools Q@@ 62ml multimeter, voltmeter, ammeter, QYIS |
- QQYe QUAAS! YA A0@E! AIDQ 9] ML 6Ll |

Multimeter:
Multimeter 8 multitester @ @lsst VOM (volt ohm meter)

6QIM @2 | ¥2lq electronics AIYRIAN IR 61N QLI JLIG LY
@I | G?I@i@i 691N unit 6@ AIIRIEQ LI QKA
Multimeter 6a ¢J¢e8 voltage, current 9@° resistance

APRIQ @8 &N Multimeter

Tachometer :

qal 690G electronic 9/ <gl@ engine @ ¢ ATl dia
QURLIQ QAL ¥Q° GIFQ QS 9F 696 AITRIER RITY K6Q |
8l QR0 gR slaq) AR |

Tachos- speed

Metron- to measure

Tachometer

Hydrometer:

- gl 9@ 9l 9R, 9@ oo Jeda *

dleel(relative density) AIORIERQ Allch @RI | N
- gl RIS @l QA AR ERIRAIN 9Q° gl

6AIRRIQ AQER | el A6 bulb URER Q@ \

lead QR2IMI M@ hydrometer glass QU6Q @
6m Q&I | Hydrometer:
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SESSION-4
SPECIAL TOOLS (4deg @daaé)

ARIRE &le (General Knowledge)

decia GlIe @EQ 6810 8 @6 YRR 26 QI 691G 62ln 6106 621RAIN| IQIQ 651N
deaea special tools @ 2RSNRGI 62IRAIN QIR AFA  Qgel de QlFR d1d  ABd
621N | & tools @ ARIRIR 6RIRAIN| 6@6e e ARIAS! (special tools) ge@
ceml universal holder, flywheel puller, tappet cover wrench, socket, piston slide

base, front Q@I | ' § {

Universal clutch holding tool :

gl 66N tool <liel compressor clutch @ @IQ¢ & center nut |-
Q) NETRRI NQ° 6GIMRIER AILIH @RI | B

Clutch Holding Tool

= Torque Wrench :
g2l 9@ dela wrench  Qlgi@ nut bolt @ high speed 6@

66INR 9Q° Q9 @RQI6Q QLI R6R |
Torque Wrench

Tappet wrench:

gl Y@ gl wrench gigia jaw parallely @dqie Qo6 fix 62la @l |

Flywheel puller:

2l 9@ gale@ special tool (26 9R) IR FIFa
on TFeoaQlcq ey adel| flywheel puller @
A0R QUEER QYR2IQ AREA Y2 AIFIRR AR
oa 2N |

Flywheel puller
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SESSION- 5
SERVICE WORKSHOP EQUIPMENT

Related knowledge :

ZUyRe workshop 6@ AR 6alsineq YIRe machine ¢ide 62lxeldIN@ machine,
SQQIQQ@Q@@ QR QIFl AFID QAR VLI @RI | ARSI Workshop 6@ QIRLE
ge ge@ 6eml two post lift ,air compressor, wheel balancer, bench vice, oil

draining & filling equipment , cooling system tester, coolant tester, battery
& charging system tester, diagnostic tool, pneumatic tools @G4IQ |

Two Post Lift

gl automobile vehicle @ @dq QORAIER QLI @RIM I@° chasis o6R R
mechanic Q QI JRERA! AARIER AL RERQ | ER QRG A1 QRN 1Q° 96 AR
screw Q°64liol 621ReIN| @@f four post lift FrIQRaIN|

Two Post Lift
Air Compressor:

gl 9@ gale machine 4d2id QK KR
AR GO Q8 QQRIN| ARIRE! 9Ll Q@ dal el -

a) Rotary screw air compressor

b) Reciprocating Air compressor

Air Compressor
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(@) Rotary screw Air Compressor
gl @ 6RIe d9 compressor digla industry 6@ @4@ee 24|

(b)  Reciprocating Air compressor :
Qe @@ industry 6Q QIQEIQ QAU Jix & design 9o @I INE compressor

qquality(gsiead ¢ (performance)gesih aedlnq 62IReIN| YRl QIR

661d@ shop, production ¥@° manufacturing line 9e° car washing
6Q 621N |

Wheel Balancer:

2l 0@Q @8R NQ° Bounce @ A8 @@l |

Wheel Balancer

Pneumatic wrenches :
@ gl wrenches am g QIol HFe
62R2N| YEIQ YQLIQ 8 ARG QL6 Ae@

cRIRAN| @l feues  power plant, mining,

: cement industry,fertilizer/chemical
'; ‘ Industry 6 @YeEe 621R2IN| el QYo Qlol
A K ) GG 622N |
Pnematic Wrenches
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UNIT-3
VEHICLE SERVICING

SESSION-1
WASHING OF A VEHICLE

QORA:

ARINEIES QIR AT @RI @Y VGER QR 66lIeT @0 2N Lell; B8Rl @Rl ¥e° ¥ @Rl |
deI6e1 §F QUQIER A QER IGRI VEQ Bl RUPIER QIPQ AT @UAI |

Qe 9 AR O8G :

Q061 €IPQ Qge! din 6Q1SIA 8IS 96 IR 6QYRl 99° IR 60Q 621 GIF QUER 6QISIA
9 AR |

SI6Q AFIY RIS 1e° ¢RI @2 8R! GARIR |

661 QIRTER T 6RQI Ie° 6AC6R 61T AP AR AQR 66@l |

GIeQ Ao Aige,. SIaIe A YR JOQ Ye6A §IF AUFIER §IGel |

98 Gl @90IQ QR SR QLRI G°RING AT AR |

Tyre @ Qiq 9a, @ ALIVUEQ ATIGRQ! |

IS ARG, ARITUER QNG AT AAR! 1e° IR 600l 62 6616 AR AINER @ 02 |

@ €8 @90 AANER Y& 26 TR 816G 2T @R tyre A 601gQl |
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@I, washing (8Ider) 9ea AQRURE! :

- GG 8RR ATAGR YS! 6Sie DR |

- dIeR g §eOIN,666] Qlog 691N difje) SRR |

- 6QeR QIR QR QUPLIR KR! | 6RISIT FTACRE @Al QAR IRRI AQPAR QUPLIR KRR
R

ANQ 6QERER GlIE GITEF :

- Q@Y 6999 FRsa automatic BIAG LAE LLIR AUV

- 06q KGRl AR ARl e° CIFER CISl Rl @f @IF AX°GRe (automatic)
JRLER 6l |
- R 6944 JERER SR Y@ GLIEQ GIF QUee 62 @QULIN |
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SESSION-2
CHANGING OF OIL AND OIL FILTER

digea Oil 6af6 018 KA :
- gelsel GG AEleIR A6Es 2R6Q GG dinl oil QIRA! |

- OIE] IR YEER AER, IFEQ U8 6@ 6@, 9@° engine a8l 62Ql d6a oIl @
AUV @R |

- 69leq 98l ¥@° engine 6@ &l dipstick @ QI2IQ AR | @R @Al AP ALIAER
dipstick @ 9fl @QQI 9@ &1 26Q MRIQ engine FrRIG Y66 @QlaRl | Y8l 26 QLI
@Q 0il Y90G VNUVSE @@ |

- ARIQSIES QISR QR0 00 @.6. U6Q 0il YALER @AULN| I& &l Jag) oil I @6¢!
PIRIEREN QALY IQ 1N 01l YR8 @A

- Qg Adlelolg dineel service manual 2RACR Fikl 0il JRLERR AFIL: 1Q° QG
A4 QAU

fee 6066 oil ofean /AR

- Oil J0eer aoel QEE dee 1Q° 2sA fee i pelel ARY 2I6Gs ¥Q° AAICE!
PERSIRI ARAR 2T A FRIEQ @R AR |
- URMNT, QURQES]
e Engine oil ( ¥Q & M)
Oil filter
Safety glasses
Rubber gloves
8 o9l
(3"
e Carjack 9e°jack stand

e Drain plug socket wrench
o Oil filter wrench

42

https://withteachers.in/



@6 RAQ:
1. CIEQ 9ge Qe -
- GIFQ IR AFER YPER QG J6Q eU8 606 6Q@! |
- Car jack 9@° jack stand Qi@INsQ 9IGE QOIRS! |
- Engine @ 06n g 0Qlq @l g2l Fl6Q il @ QSRR |

2. Oil |ugg sdIRe! :-
- Engine aos@ el oil cap @ 019 @RI 9e° 600 6¢1RQ |

3. Oil #919r 9e] OIe /el :-
- Oil a& (sump)Q eRdse &e!l oil goq Ol@ @R |

4. gQle GG?\GPIGIIGQ Qgel -
- gi¥@ @lg oil sump 6@ ¢l ¥e° drain plug socket wrench <QlgigieR
ol 6eImQ! |

5. Oil QIgIe @QQ! :-
- B4 oil PIRIR AAQI AR @R Y TSV AR

6. Oil dRaQq Ole /el -
- @I 0D AIRIRQ 2RIRS AR 0il TRAQ Ol @A |

7. 9edl oil FReg afe@n ael -

dodo

- R wrench ALIKYER 0il FROQ WS AEIQ AT QTR QERR ESINQ! |

8. qaloil IReq 96 adel :
- Engine 62 20l FQQ J0'q N QUEQ A @@l |

9. QU IREQ JIF KAe! :-
- gesel 2166Q A2l TRAQ G AIGIER YRl KRR

Q° g6 oIl IR wrench QALICEQ 2@ Q@
aQQ! |
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10. Sump 6& 0il | Q@ KA :-
- F6eR ARINeR oil g sump 6Q @& @0l 1Q°
dipstick Qiglgusa oil 99 69@ KR! |
11.90 0% 28 7l 9IF 66¢e! -
- 90 90 Q| 28 6669 2L 0il & @3l 629 |
12.9090 @8R! :
- Engine Q@89 91n69 96de 0il @ I @dQ! |
13.gqdl oil ¥e° oil FRee aage FaIgR
- godll oil 98¢ QBIa ¥e° ¥alg U6AR BlRr| 96 AIILR @AlR AN AE | el
RACIER £l dRldia dIee I |

- Roil @@ Qf de6R QF FIAIFE 694q, A8 68dR 1Q° recycle 634aq
doId |
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SESSION-3
CHANGING OF AIRFILTER

QORS :

JI5Q 6966 605 QAR BITNAG] QEAIN,6366 681 € QIa (air) Blesias] el |
Air dnaengine @ pasl Q° Q1Y dQldl gesiq saU@elN |

Air e @ QIFER 2IdeIN ¥e° @l Q88! 69881 ki €191 Ie° BlisEl AR Qlq
dRRer @ AR |

¥ele 96 50000 km 6@ @4l g6 Q186 JRe? @RULIN |

Air 3n6 afear IR QIYR adaad 6 98 IE:-

QER air Fna
A flat screw driver

A Philips screw driver
A compressor air valve whose

Air FRQ 96ear f6QIa 088 -

R. QUYR KER air A QIRel:-
- QRS TR e AR 62RAR |
- QA9 AR 99 eI TP 6N IRICH QAR Adgs FRR @RA! |

9. 6IEQ 9ge Qe -
- QIgR AER YRER QE YIS 6@ QR |

q. Bonnet q 6¢IMe! -
- Bonnet q 66IRQI 99° (@ Q@ ALAER F1q_6SIRI Q&R |

¥. Air Req 0Ie /89l :
- Engine @ qd6qair o o el|

8. Air IRe @00q 261eQ -
- QYRS @qQlel hose qftq gel6e! 6sIR@! |
- Air e @e0e A9 Fa (699) gea 6¢IRal |

9. Air JReq QLIQ /4Rl
- TReQ TR 2106 FrIY Q2 @QQ! |
- TREE 9@ 6ARRIQ QA ALRIQ  2ARER 62N |
- TNOQ AR, RIPR FAl 6QFIFER ILE QAU
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9. INQ L6 AT AAQ :
- OR@ hose @ compressor 926 6ol @Rl QIR 0 ALIIER TRAG.
AT @QQ! |
M. FNea 9eer aQl -
- ORQ 20AER el Qe AF| ISR Q2 AR § YR QAR |
¢. FRA FQQ I&° 6QIERER @8 KAQ!:-
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SESSION-4

CHANGING OF FUEL FILTER
QORA :
- 9@ petrol 6Q 661S1A FIRAI 2N 666@ 21 UER YA FRAQ ALY AE FREIN| FAER

engine £RI6Q RARQ i @A | 1QIQII engine @ @Y @861 RAKIN| 6046 Q@q
FlRdRe  R6EE ZRAIER Q10 QSSIERIS! ¥@° @ AAFe AIRURER 18] JReR
@QQ! 2GR |

Fuel 9Ra 960e@R IR ZILEIa1% QIaad e J8aIG :

?iga a8l @Rl din 9391, gloves, shoes
Q2 AR

Screw driver

- de

66n 60IRQI din 88 @R

Fuel RQ 90ear @A 986 :

A2l AR @8R! |
- CIgeR TR Ole @9l (Y&l engine g6aIS QE6Q &4l fuel SUR ISR IRV |
- Q9 hose qf1Q 66IRQ |

- 98Il TReQ QIRIR @ A2l TRA TR @4 |

- Engine g6 @4 6al6Id AQ dR <Ig @9 |
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SESSION -5

CHANGING OF COOLANT
COOLANT:

- Coolant 4@ 9a ean deid , diglq engine 9Q° 2RYIAY JRIP6IG FIU ARSI AQQ)
di ML @A

- @ @ coolant 6Q AENGe MBS e ARl BlesHa |

o QR QU AUNS RN VAR

o 07 ARG

e Q7 QIA

o VB 6LRNAEQR

o QY @9 L YRl @) AR

o g 68|6i 2R JRIEIEQ AR MR |
- Coolant q ¢rl 2leet antifreeze @ radiator fluid @22IQ|
Coolant @ afe@s:
- GIF6R 2RI AR AR FRIER BN GG coolant @ 9RRER ARl i dGeN |
- ARIRSIGS Y6 Q@ Qﬁ@&SQ QIoQ coolant doeer @ULN|
- coolant 2IFl QIgQ engine q WA QI dRIQ) QR @RI |

Coolant 989@s IR LR & QUK IQ° JLAUF :

e coolant
o d@

e Spanner
Coolant 96e@s KARIa 986 :-

- fdlela PeAS! 2pdica adge coolant @8R! |

- (R QUGS YR6R QEle Ie° engine & &gl 62R1948 26Ul @R |
- deq radiator o6R Qg |

- Radiator QU9q 6¢Im@l 9@° coolant Q9 6age! |

- Radiator @ Qg6 2@ @9'q wrench @4l 2I6Q 65IMQI| &l @Il coolant  dlig
Qd@@@l@@ 62Q |

- a@d coolant A¥IZE 62Q1 969 coolant AR Y81 QLR AAERQ! |
- @2 coolant @ radiator @Ja A€o Q& @@ |
- Engine @ 208 @0 @8 99 Q¢lel @Il coolant 6@ &jQl QIL QIRIeG G 2IAQ gl

d6Q 9Ieq @2 @l ¥e° radiator @ @dq QI coolant @ o8l @QQll Radiator @
@0 09 @R |

- @R Gp AN QIG6q 2ol QIAFIRI 6916 @ AN /AR |
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UNIT-4

CUSTOMER SALE CARE

SESSION-1: CUSTOMER SERVICE
QORA :

- Jlea 6560696 A0 696 KIN, YI6E! GIe KAIRIQ JORY deag JIe JAdI A
oAl dale @B |

- Qeaeel OIe AL LR eI ddie @A UG gole @RelN, JLIQIRl JIRRT
AeR6Q Aa¥e 6891 I86 AR 621ReIN |

- QuQ QldIanld goa 62n, 6JRR! @ARIER AR @RR], YIS 609, JIE QRQI FER
¢le @TA6Q 1B 66@l, FIE AR ATACR SR 62Q2R] QUR AR PVLEQR PenG
P00 @AIRR! 1Q° 661F6Q GlFq A 69€a%) AFIFR ANRIER ALIY @RQ! |

dige 6QQI YERYR ALANIRE! G4l -

. F@ 6y el A0 f9%eq ARd &ie -

- (6Q 08 AQde @Y Q IR PVAER AFY BIP QERI | U 6@ISIA @AY VAR A6RR
24 666@ “¢f QISIRE" QBRI QARER “f Q@ @aR” @Al “6¢ll daadl QISIe6e” 6QIM
@agQl |

9. SRR QP Ie° 6T 6RISIR:

- JIeq 986 62IGlIsLIsl @Rel AFAEA AR FINRG Bleq IRAUCR AR FEAUNR QIR
QG @2l 626m Paa “AFy FIeR AQRIEIR” 61N ARIEA |

- @9 @ ¢¢6tQ @2l 689 |

- glee QR 2lg F69 @2l6eRl| QIe QR @@@\ 64 2le¢] @ @aiq ¢1R 660
oelg |

M. gIEaa AN Q8-

- U0 QeRq QLI IR 2I6F PRR 6RRR 63N @GR! AEIR Y& ZE0® IRy 2lelq.
R 0l ALY KRNI 666 2leel gleag “fell good factor” 6e@ AR

- JIee 2SI @8 SRe AR 6691 iR 2lsE AQ! YOS 689 |

Automobile &G aFeIa QI :

- @ 698IQIQ (professional) 6@$16Q feq QLI |
- JI2e dig ORI, QI AR @SRl NQ° QIR AL P! |
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JI2aa JI @SR TRy QB! |

d6 gleaq test drive dinl 99IQ 6@ |

Jeaq d8% df Q@ VL JeeRe! Jasie adQl

Q9Q Y Q1Y PVAEQ PRI QIPER PEa] UG AAURR! |

RER QY ¥9° IR Q81AR896 AURNS! AR AJRINE! ATLER ZRTE ARG |
J604e FIeas 69n FIERRS 986 ATIE @RI IeLlsl 69Q! |

6dM FUIBREOR ZREAIR BRAIBR YAV (training ) 6aQ! |

GO0 QIR AR 6RQIA, AN 1Q° RIS AL @ISRl 9e° RQ! |
QYR ABE Q1Y gasl, Y6LUTRE! 1e° QUG QVLER FIeas KR! |
JIeaq $I0Q dinl ARY 69aTa 99 FTUER QdR! @R |

QIR A6 AR AFY QTR I8 JIe AR |

06 AT AR 991 9Le KR! |

6dM 680QQ QUFE @Q! |
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UNIT-5
INNOVATION & DEVELOPMENT

SESSION-1:
INNOVATION & DEVELOPMENT

2GRL1Ra4l (innovation) @ AIER gae 684 :

- Qe 6208 QEIPPA @AR| AWR AEIRR 8 LI ARIAAS! dYD QQUQ @R

@QeIN| 998 a4 (technology)e@alsl 6215 automobile acaIBl 603 Qe

1Q° ARIYRI 2R @08 |

- AQlaE] 68@@“@9 automobile 6£166R YER @@I0 ZAAERA |

- JIRKIeeq AAIYEl IR A8 QUAAS! @@ automobile 6 Q6L AALIREIN | Lell:
air bags, seat belt Q4@ |

- QPR 2JeRoe 1e° JRses q 2R Qg petrol We° disel eansq 64l 9q

autobmoile @8 QFd RLIQ AAURE | (& GIe Joa Grq Mo @.f. Qeel 26Q
QIR |

- 6@60@ 016 JFa QYR fIu ARIAER oim QR |

- Hybrid ¢I§ goata Qe @Q4e sia 9e° Petrol @ @90 QU QYeLIQ @QUJIRE |

- I FRcneg 9PNl die SIgsa MPFI(multi point fuel injection system) 9&&
MRLIQ AAUVRR |

669 Q o 66lIF AXRMRAS!:
1. ABS (Anti lock Braking System) :

- degee mercedes- benz 6a (@ d8GR 96<el @RI |

- ARINEIES FIFER 62 6QEM SR 6@ lock 621R2IN Ie° 6lig FAEAN I8l FRER
Ra QIG QUER FARS! Qg AR |

- @8 ABS qI66Q 8% 27 AL URUAER 6@a 6QRAN, JRIQIAI 6IE ALISER
QRN IQ° QUOSIA AAIRAIR ARIRS! AAULIRIIER |

2. Airbags Advancement:

- degelsel Chrysler 6a @ 986Q Y9210 QIR |
- QUESI AALEQ FIFR 661 BT 6Q3I6Q 81 62IRAIN |
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w

o

~

- QIG6Q &Ql accelerometer @ o6
219q 6kl @G steering wheel
Q° 0I6§6Q ejel air bags eslimeld|

- RIQIAI IR AR G4 0|6j66) air

bag @ Qs 6QAERR 6N
@ gel Aeg Qdeslq Qs
SN

Key Fobs :-
Renault Fuego 6@ 9e6e1 ¥elq @4eeiq @QldiRelm |

Key fobs QIRITYER QA key ML AR QI@@ lock
@Q IRl 9e° lock 6% QAR |
Fold flat rear seat :

- JIgQ @ 6988 62y 2U6E FIFER 608 @Il AR
dIoQl ek T GIFR  JRUES AUBR QY
dioe! |

Electronic Stablity System
— BMW <e° Mercedes 6Q ¥8I1q 9eI6¢1 Q4@2lR @Ixeml

— 21 9@ @fY0'Q ARIEQ FRRE] @UDIR AER |
— @ 906 QIQl QI NG 626 GIFEQ  brake REIREN Q° QI ALRE 62Q
AN engine Flg R9AQ 9RIeq 94 @RI |

DVD Players
— Honda 9¢° Saturn 6Q (& 986G 9eI6r RLl QUM |

— DVD player @ TV q 6lg6Q Q626 @Ua@elN |

Heated& Cool Seats :-
— Seateq gel electric coil 9@° fan QlRIAiER AIF1 Yl QAR Seatq et @Fl
28 @Q AR |

. Tilt & Telescoping Steering Wheels
— Tilt system QQINER steering @ 26F A@ Yarll ARABR BIHG) 696 FRIEA UYE

@Q IR |
52

https://withteachers.in/



— Telescoping system QgIH6Q Steering @ AIFIQ Q6o AR @Al Qs 2

(™

QeI |

9. Navigation System :-
- 4@ dassl  Honda, navigation
sytem @ QYeLIQ Q|
- @l 2Fl 9B ghal B9 LR KSR
@9l

10. Hybrid drive trains:
- Toyota prius 6Q 92661 (& 986 QUQRIQ aqldiadml |
- (@ 996 ARIHER GG @@ petrol 9@° electricity QRIOUEQ power Cl@eld|

8 601G RER FAUTAI I8EG -

1. Tyre pressure monitoring system
- PR 0@6Q Gtd (pressure) @ QE6m, @ 98 2fly gauge @4l pictogram

(PQ) ARIVHER @R Yol QRN |
- G @F 6291 QIR FIEQ FlREAR @AAIER @l G1E QoS! g2 62IReIN |

2. Blind spot detection :
- QIGQ ﬂléj 9Q° dREQ Ul A GIF JPan Yoq IR, @R, 0¢ AleldiEq

QIFEQ MIGIAQ! sensor 2Fg o6 K6

3. Roll prevention :
- 6QlSIT 6FIG6Q  GIPR GIF 6Q8 dtm GIFER MGERl sensor Qe AARE

rollover @ 2lioiq) @ISR GIFER 6@ Y6LIe @RI 9@° engine AlQ QAR
deleq Pard @RI |

- ford 6@ eiq roll stability control <@° GM 6@ 6@ Ygiq Proactive roll
avoidance QgI<IN |

4. Night vision asist :
- @ 906 6919q NI 6QGQ AR ALl @RI |

- QIQIRI 60161 K10RE, 08 Siaa I9° ARY GIR 86 AFIR M@ 6oncen £4|
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