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(Automobile and its Development)

(Introduction)



(History of Automobile)

(Horseless Carrage) :

/ ( - )

(Sir ljac Newton) (Steam
Jet)

(In 1769 Nicolas-Joshep Cugnot first built Automobile with Steam Engin)


https://www.youtube.com/watch?v=bx2G6dTdtMk

(Gottlibe Daimler)

(Four wheel gas buggy)

Carl Benz)

(




- (T-Ford Auto in 1908)



Name of Company

1. Pragoti Industries Ltd,

2. Aftab Automobiles Ltd

3. Ifad Autos Ltd

4, Menka Motors Ltd

5. Uttara Motors Ltd

6. Uttara Automobile Ltd

7. Rangs Autos Industries Ltd

8. Runner Automobiles

9. : | Energy Pack Power General Ltd
10. ( ) ; Nita Company Ltd

11. ' Bangladesh Machine Tools Factory
12. TVS Auto Bangladesh Limited

13. Akij Motors

14. Atlas Bangladesh Ltd

15. - Walton Hi-Tech Industries Limited
16. S.R Motors Ltd

17. HS Enterprise,

18. Rahimafrooz Globatt Limited

19. TATA Motors Bangladesh

20. Nitol Motors Ltd

(Automotive Job Market)

(Dealership)-
(Grages)
(Service Station)- :

(Special type Automobile Workshop)-

(Fleet Grages)-
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(The Tools of Equipments Used in Automobile Workshop)

(The common hand tools used in automobile

workshop):
() (Light Tools)
() (Heavy Tools)
()
(Drill), (File),
(Haksaw), , - (Serew driver), (Centre punch),
(Remer)
()
(Troque wrench) (Table Vice),
(Mechanical Jack), (Valve face cutter) (Grease gun)
() (Hand Tools)
() (Mechanical Tools)
() (Power Tools)
()
()


https://www.youtube.com/watch?v=bx2G6dTdtMk

(Special Tools)

>

8= - (Screw Cutting Tools),
3
(Sensitive drilling machine), (Power grinder),
(Air compressor plant) (Protable electrice tools)

(Measuring instruments):

()

() - (Screw Driver)



() - - (Flat Screw Driver)
() - (Star Screw Driver)

() () 0

(Cross Head)

() (Hammer):

() (Pliers):

.~ A~ A~~~
N— N N v ,
1



(Double ended open end wrench):

(6) (Double ended ring wrench):

s — ]
=
o ———— .}
(0 ——  —— ¢}

(7) (Combination wrench):



(8)

(9)

(Socket wrench):

(Torque wrench):



(10) (Allen Key Wrench):

l"'(- N \'

)

(11) (Plug wrench):

() (Wheel wranch):



(Drril)

() (Chisel):

() () ()



(The special hand tools used in automobile
workshop)

() - (C-type valve spring compressor):



(Puller) :

(Taps and dise):



() (Filler gauge):

() (Inside caliper):



(Out side caliper):

(Telescopic Gauge):



Telescop
rods

Handle

™~ Internal spring f
Locking screw

() (Micrometer):

() (Mechanical Jack):




(Hydrolic Lift):

(Growler):

(Hydroulic Press):



(Hydrolic Jack):

(Spark plug Tester):

SPARN FLUG CLEANEN & TEETEN - SPCY DOY

(Spring Tester):



(Injector Tester):

(High Pressure Pump Tester):






(Areber Press):

(Distrubuter Tester):

(Hydrometer):



(HONING MACHINE):

(Drilling Machine):

Pulley

Hund Wheel

Drill Chuck

Maotor

Table.__ Pillur

e Drilling Machine



(valve Refacing Machine):

(Dial Indicator Gauge):

(Boring Bar):



(Tyre Changer):

(Wheel Balancer):



(Automobile Scanner):

(ssT1) Definition of special service tools or SST):



OLS - 465 OLS - 466 OLS - 467
Ball Race Umv?rsal Clutch Nut
Remover Bearing Puller Wrench
— = "
L ——
QL5 - 499, OLS - 470 OLS - 471
Valve Spring
Compressor Ol Seal Installer Pilot Driver
LS -472 .
OLS oLS - 474 OLS - 475
Tappet T - Handle Slider Base
Adjuster . Piston
k / gp—
OLS -479
OLS - 477 OLS - 478 Driver Face
Universal Holder Clutch Puller Holder
OLS - 481 OLS - AN
Universal gz‘sm :?nfler Quick Change
Puller Adapter

1 e

(SsT1)

(Crank shaft pulley Holding tool)
(Belt Tension gauge)

OLS - 468
Fly Wheel
Holder

OLS - 472
Sprocket Holder

-0

OLS - 476
Gear Holder

OLS - 480
Spl. Bearing
Puller

OLS - 484

Goar Drum
Holder

Special service tools or SST):



(Belt tensin gauge)
(Oil Filter wrench)
(Carburctor Adjusting Gauge set)
(Wire gauge set)
(Idle Adjusting screw wrench)

(Injection measuring tool set)

(EFI Fuel pressure gauge)
(Comparion Flange Holding Tool)
(Worm Bearing Adjusting Wrerch)

(Power steering Hose hut Wrench set)
(Diagnosis check Wiring)
(Carburetor Drive set)
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Automobile Lay Out

All-Wheel Drive Clutch

Front Axle Differential

Rear Axle Differential



https://www.youtube.com/watch?v=bx2G6dTdtMk

(Clutch)
(Gear box)

(Differential)

(Propeller shaft & Universal Joint)

(Drive Axle Shaft)

WHEEL

FLYWHEEL GEARBOX
AND mpur
CLUTCH
GEARBOX
]’I OUTPUT
ENGINE j SHAFT
:r ] S

DRIVESHAFT

DIFFERENTIAL

@®Engine  @Final Drive

\Transaxle
—

@ Front Wheel Drive Layout
Torque Converter



@®cEngire

@ Torque Converter

@ Transmission

4

Torque Tube

@Final Drive

Rear Wheel| Drive Layout

ﬂ Rear-engine

Rear-wheel drive

W
4




[l engine

[ chuten s Torque Converter
[ transmission

[l oriveshan and Axies

. Difforentials

. Transfer Case

15.65m
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The General Specification of Automobile

(Definition of specification):

(The different factors used in automotive
specification):

(Factor)

(Factors):
(Dimension)
(Weight)
(Performance)

- - (Specification of two- wheeler):


https://www.youtube.com/watch?v=Ic7Tix3HFz4

CD-80 -

(Items) (Items)




(Dimensions and dry

(Capacities):

mass): a. -9 (Fuel tank (inclu.
a. - 1885 (Total Length : 1885 Reserve : 9 Liters)
mm) _ b. 9 (Fuel
b. -760  (TotalWidth:760mm) | {ank (inclu. Reserve : 1.9 Liters)
C. - 1010 (Total Height: 1010 C. 0.8 (Engine oil
d i - 1210 (Wheel base : 1210 tank: 038 Litre)
. mm) ' d. o k 800
e. .75 (Dry mass 75kg) (Transmission oil : 800 ml)
f. 93 | (Highest speed : €. ) n 150 (Front
93km/h) suspension oil : 150 ml)
g. - 45 / (Economic ..
speed:45 m/h) (Power transmission):
h. - 140 (Ground | & / 3.722 ( Primary/
Clearance : 140 mm) Reduction : 3.722)
b. - 2.928 (Final
(Engine): Reduction : 2.928)
a. - : :
(Type- Four stroke, air-cooled, single
cylinder)
b. - 47 (Bore dia—47 mm) (Gear Ratio):
C. -41.4 (Stroke 41.4 mm) -3.272 (1st :3.272)
d. 88:1 (Compression ration : -1.937 (2nd : 1,937)
8.8:1) -1.350 (3rd: 1,350)
€. -6 900 -1,043 (4th :1,043)
(Max. HP - 6PS/900 RMP)
.. - 718 * (Piston 0.6-07. (Spark Plug
displacement: 71.8 cm3) gap : 0.6 — 0.7 mm)
; :0.05 (Valve
clearance : IN : 0.05 mm)
1500 (Ideal
speed : 1500 RPM)
- (Specification of Three Wheeler):
Y- ” (Auto- tempo) " ” (Auto-

Riksha), -



(DIMENSINS)
(Overall height)
(Wheel base)
(Wheel base)

(Turning circle radius)

(Ground clearance)

( )

(Fuel tank capacity)
(Fuel consumption)

(Empty vehicle weight)

(Max : Front axle weight)

(Max : Rear axle weight)

(Gross vehicle weight)

(ENGINE):
Type
(Capacity)
(Bore)
(Storke)
(Max. Horse power)
(compression ratio)
(Carburetor)

(2540mm)
(1065mm)
(1650mm)
(2340mm)
(200mm)

(9 Litres
/ (24kml/liter)
(270kg)
(210kg)

(500kg)
(710kg)

: Four stroke single cylinder, air cooled

(145.45cc)
(57mm)
: 57 wgwg (57mm)
(5.52hp)
(7.2:1)
; /
(Spaco/Delliorto type MA 19BS7)



(Fuel)
(Ignition)

(Petrol/ oil)
(External HT coil
feed by Flywheel magnets.)

A\ 4

(Specification of car):

(DIMENSIONS)
(Overall Length)

(Overall Width) . (1410mm)
(Overall height) L (1405mm)
(Wheel Base) . (2,176mm)
(Tread Front) L (1,215mm)
(Tread Rear) - (1,200mm)
(Interior Width) - (1,220mm)
(Seating capacity) (4 Persons)
(Minimum turning radios) (4.4m)
(WEIGHT):
(Curb weight) (920kQ)
(ENGINE):
(Type) ,

(4Stroke cycle,

water cooled, OHC)

(No, of Cylinders) (4 Nos.)
(Piston Displacement) ; (769 cm?3)
(Max. Output : (39.5HP at 5,500rpm.)

Max. Torque

(Electrical Equipment)

: (6.0 kg-m at 3,000rpm)

(02 Speed wind shield wiper)
(03 Position interior light)



» Multi-function levers air-control panel side window defogger.

(Interior Equipment):
(Rectining And Sliding Iron Seats.)
(Adjustable Front Seat Headres Trainst.)
(Folding Rears Seat)

YV VY

(Sunvisors On Both Sides Front And
Rear Assist Grips)

> (Front and Rear Ashtray.)
> (Floor and Luggage Carpet.)
> / (Day/Night Interior Mirror.)
(Power Transmission):
(Transmission type :synchromesh, 4 forward and One reverse.)
(Capacity):
(Fuel tank: 30 liters.)
: (Chassis)
> (Steering : Rack Pinion)
> ( ): , (Suspension (front) : strut, coil spring)
> ( ): , (Suspension (rear): Parallel, leaf spring)
> ( ): (Brakes (Front) : Disc)
> ( ):  (Brakes(rear):Drum)
> - (Tyre size 5.65-12, 4 PR)




(Dimensions)
EURO5

mm/ mm
CcC

mkg ( lNM.)

: GBS-10

FAW
R.AW
G.V.wW

(specification of bus & truck):

( .- )



(Dimensions)

NA

mm/ 128mm
cC

(. . )

mkg ( NM)

. GBS-40



F.AW
R.AW

G.V.W

(DIMENSIONS)

NA
/ mm/ mm
cc
(. . )
mkg( NM)

. GBS-40



G.V.W

F.AW
RAW

Ah
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Automobile body and chassis

(Introduction):

(Automobile body and chassis)

(Automobile body):
/

(Chassis)


https://www.youtube.com/watch?v=qfkTVYJIx8Q

v g !ricv s:ﬁ’u-

(Function of Frame):



K/
0‘0

3

%

33

%

3

%

)
A X4

*

(Tensile Force)
(Compressive Force)

/
(Different types of frame):

(Ladder type frame):

(Tortional) (Warping)

(Ladder type frame)

(X- type frame)



(X- type frame)



(Offset frame)

(Offset frame)

(Offset frame with cross member)

(Offset frame with cross member)

(Premiter frame)




(Premiter frame)

(Platform frame)

(Unibody Frame)

/

(Unibody Frame)

(Components of chassis)
(Steering and suspension knuckles)
(Engine cradles and mounts)
(Axle housing and covers)
(Drive line components)
(Transmission mounts)
(Differential)
(Clutch system)
(Axle shaft)
(Spring and shock absorber )
(Brake system)
(Frame)
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(Function chassis)

(Types of Chassis)

(Ladder type chassis)

(Backbone chassis)

N\ ”f )

|

v

7
——
ot

l\

~

n



(Body on frame chassis)

(Monocoque-structural shall type, chassis)



(Motor Cycle chassis):




(Car Chassis):

(Car chassis)

(Bus Chassis):


https://en.wikipedia.org/wiki/File:1942_Nash_Ambassador_X-ray.jpg

(Bus chassis)

(Truck Chassis)

(Truck chassis)

(Rolling X-Frame chassis)



(Rolling chassis)

(Under carriage chassis)

(Under carriage chassis)
(Under frame chassis):

(Under frame chassis)



(Components of car body)
(Floor panel)
(Front piller)

(Dashboard panel)

(Front inside panel)
(Body roof panel)

(Radiator core support)
(Trunk floor panel)
(Engine deckled and hood panel)
(Front and rear door and their fittings)

(Types of Automobile body)



TYPES OF BODIES

four-door sedan

hatchback

convertible

limousine

pick-up truck

(Slandered Body)

(Slandered Body)

( Structural Design body)



(Structural Design body)

(Saloon body):

(Coupe body):

(Station Wagen body):

(Torpedo body):
(Covertable body):
(Victoria Car body):

(Comfortable & Coinsized body): :

(Components of car body):

(Panel Unit):

() (Outer Panei Unit) () (Inner Panel
Unit)



YVVVYVYVYVVYVYY

VVVYVYVYVVYY

VVVYVYY

(Front Fender)
(Windows)
(Front Door)
(Rear Door)
(Windshield)
(Hood)
(Front Grille)
(Front Bumper)
(Hesd Light)

(Rear Seat)
(Front Seat)
(Windows)
(Trim Panel of Front Door)
(Trim Panel of Rear Door)
(Dashboard)
(Decklid)
(Rear Windows)
(Trim Panel)

(Floor Pan Assembly)

(Cowl Assembly)

(Crown panel)
(Windshield Header)
(Windshield Piller)

(Hinge Piller)
(Side Crown panel)
(Fire wall)

(Quarter Panel)
(Fender Panel)
(Roof Assembly)
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(Automobile Engine)



https://www.youtube.com/watch?v=bx2G6dTdtMk
https://www.youtube.com/watch?v=Z6YC3I54so4

(Engine):

(Internal combustion Engine)
(Enternal combustion Engine)

(Internal combustion Engine)

(Enternal combustion Engine)

BONER
0 ).;1.' // )\_“. ‘Lﬁ‘ e STEAM

l . \1 »h__
A\ CRTRL

FSTON

EXTEANAL COMBUSTION ENGINE INTERNAL COMBUSTION ENGINE
) (Petrol or Gasoline engine)
) (Diesel engine)
) (Gas engine)
) (Spark ignition engine)

) (Compression ignition engine)



S e N N N

N— N

(Four stroke engine)
(Two stroke engine)

(Auto cycle engine)
(Diesel cycle engine)
(Dual cycle engine)

(Low speed engine)
(Medium speed engine)
(High speed engine)

(Air cooled engine)
(Water cooled engine)
(Eveporative engine)

(Carburator type engine)
(Air injection engine)
(Airless Injection engine)

(Single cylinder engine)
(Multi cylinder engine)

(Vertical engine)
(Horizontal engine)
(Radial engine)
(V-type engine)
(Oppesed cylinder engine)
(Opposed piston engine)

(I-head or Inline engine)
(L- head or side valve engine)
(F-head engine)
(T- head engine)



(Basic Engine Terminology):
term
term -

Top dead centre (T.D.C):
- top dead centre (T.D.C)

- Bottom dead centre (B.D.C):
- bottom dead centre (B.D.C)

(Bore):
(bore)

(Stroke):
T.D.C B.D.C (stroke) L

__— Cylinder head

inlet

manifold — ’| ; z }«— Exhaust
/

Clearance
volume y ----=- Top dead centre (TDC)
i o 4[——— Piston
Stroke ;

| «—— Cylinder

\l

---------------------- - Bottom dead centre (TDC)

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

: Engine Terminology

(Clearance volume):
T.D.C (combustion chamber )
(clearance volume) V.

(Swept volume or piston displacement):
T.D.C B.D.C swept volume piston
displacement /
stroke



(Swept volume) Vs = AL = "sz L

, d=cylinder bore

L= stroke
(Engine displacement or Engine capacity):
(piston displacement swept volume)
(engine displacement) (engine capacity)

‘n’ V¢’ (swept volume) (piston
displacement) : (engine displacement
engine capacity) ‘V4’ -

Vg=Vsx n

(Total volume):
(Swept volume) (clearance volume)
(total volume)

(Compression ratio):

(total volume) (clearance volume)
(compression ratio) r , B.D.C
T.D.C
Petrol engine compression ratio 8:1 to 10:1 Diesel engine

compression ratio 15:1 to 24:1

Mean effective pressure:

Power store effective pressure mean effective pressure
power stroke Cylinder pressure

Mean effective pressure

Power:

Power Power

Indicated Power (IP):
Engine Cylinder power Indicator Power
engine indicator diagram area

Brake power (B.P):



crankshaft power brake power Indicated
power engine power loss(frictional and pumping loss)
Brake power dynamometer Indicated
power

Engine torque:
Crankshaft axis engine torque T
‘F’ crank ‘r'effective crank radius
engine torque

T=Fxr
(Major parts of IC engine):
parts IC engine parts
parts
(Malin stationary parts):
1. Cylinder block crank case
2. Cylinder liner
3. Sump or oil pan
4. Cylinder head
5. Manifods
6. Gaskets
7. Muffler
8. Bearing



Engine (Exploded View)
Distributor,  Distributor Cylinder Head Cover
O-ring _
Cylinder Head Cover Gasket

Rubber
Grommets
Intake

s’\ Camshaft Manifold
@ey Intake Manifold
Gasket

Cylinder
Head

Exhaust
Manifold

Oil Filter
Water Pump
Water Pump Gasket
Exhaust Manifold
Gasket L Timing Belt
Drive Pulley

" Oil Pan
Drain Bolt /; Gasket

Crush Washer 0il Pan

Drain Bolt
Engine exploded view

(Main moving parts):

Piston

Piston ring

Piston pin

Connecting rod

Crank shaft

Cam shaft

Fly wheel

- Value and value Mechanism

XN WNPE

IC engine

(Cylinder block):



(Crank case):

(Cylinder liners):

(Dry liner)
(Wet liner)



Marking places

cylinder liner flange

cylinder liner flange face

cylinder liner jacket

cylinder liner bottom

(Cylinder head)

JEE R
Bag—h *94

: <
“: Y

W4 -

AT e

(Oil pan)



(Bearing)

(Gasket)

(Piston)



(Piston Pin)



(Connecting rod)

(Crankshaft)




(Camshatft)

(Valve)

(Fly wheel)



(Working principle of IC engines):

(Working principle of 2-stroke petrol engine):
‘Clark’ 2-stroke petrol engine :

(Upward stroke) 2. (Downward stroke)

current

exhaus! gases - ‘

port ‘ petrol-aif
fransfer mixiure -
port

nlet port

crankshaft

Downward stroke Upward stroke
2-stroke petrol engine



(Upward stroke):
B.D.C T.D.C

crankcase

port

(Downward stroke):
T.D.C

spark plug

crankcase
suction compression

electric spark

electric spark

expansion power exhaust port
exhaust stroke
crankcase stroke transfer
combustion chamber deflector
exhaust port combustion chamber

expansion exhaust

deflector

downward stroke

(Working principle of 4-stroke petrol

engine):

camshal ——

cam~—""
U in -

intakg -
valve

combustion ="
chambee
oyfinger ———

block

connecing —7
rod I

cran<shalt

T pigian

\'— Crancany

4-stroke petrol engine

Suction Stroke
Compression Stroke

Expansion or Power Stroke

Exhaust Stroke



~
Working Process of 4-stroke engine

Four-stroke cycle s

valves closed

spark plug valves closed

intake valve

exhaust

valve closed valve open

intake compression power exhaust
Ar-fuel mixture Air-fusl mixturs Explosion forces Piston pushes out
Is drawn in. is compressed. piston down, bumed gases.
© 2007 Encyclopadia Britannica, Inc.
N
4-stroke petrol engine
(Suction Stroke):
T.D.C B.D.C
carburetor
(Compression Stroke):
B.D.C T.D.C
combustion chamber - /

(Expansion or Power Stroke):
electric spark

T.D.C B.D.C

(Exhaust Stroke):
B.D.C T.D.C

port

exhaust

- (Working principle of 4-stroke diesel

engine):



(Heat of
compression) compression ignition engine 4-stroke
diesel engine

Suction Stroke
Compression Stroke
Expansion or Power Stroke
Exhaust Stroke

rPONPE

\ INJECIOr INAaKe o

outiet

Induction Compression Power Exhaust
. 4-stroke diesel engine

Suction Stroke:
T.D.C B.D.C

Compression Stroke:
B.D.C T.D.C
combustion chamber - /

Expansion or Power Stroke:



T.D.C B.D.C

Exhaust Stroke:
B.D.C T.D.C
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Different System of Automobile

Engine System

Fuel system

Exhaust system

Cooling system

Lubrication

Transmission system

Steering system

Break system

Suspension system

Electric system

Cruise Control system

Starting system

Air intake system

AJIC system




Technology in today’s vehicle

Temperature control

Air bags
EGR control Active
suspension
Electronic fuel injection
Electronic ignition
Electric power 43 ~ R ) i
steering (PAS) T e LS Electronic transmission

Anti-lock brakes

Butomoble sysiems: main pars
ashaust ppw

Hiber neck
* Qs Lank
Sifferental
Lhotk saspibet
L
gas ine
diive shaft

. ' )|
PSS o
e S
s |

'313' l v

COLA I DaAvaTin!

| il

radistar

1 cootng fan

v hand Seaan
+ahenatel | S0uhp pegsl.
w f1haust pue -
eahaust manfed
sk ing anun '. f\ 2 pesamax R MIANOn Aystem
tacaraew | 2l bmke besstor ”—1 -
Lo swenﬁm-m exhoust system
’moli xystum suApencon sy ttem * gxrolne engine

*gas supply system *eletrical systesm *raking system



(Fuel System):

INJECTORS - Note
pipes fited in engine
[ firing order.

Leak off pipe. This returns a small amount of fuel and
any air in the fuel to the tank.

—_—>

ROTARY PUMP If
no fuel lift pump or
priming pump is
used this pump will
be self bleeding

PISTON ENGINE -~ Carturstior Foeol Syutem

T
|

Fuel fank
Fuel pipe under suction.
Main or Engine
filter - this may
be fited with a
priming pump
Fuml Prasaum Reguistor
e low

Fuel pussp | ]
Fueh tank Schwrad \
Sk ( Ignition Swicn

-y

© Lance Garginer

(Fuel System)

(Lubrication):



https://www.youtube.com/watch?v=mmmcj53TNic

Car Lubrication System Unleashed

AT

ILIITY

and screen

0% Pawy

pump (ceouates o) T
AR et www shittarstock com - 72500458

5 Functions of the Lubricant

1) Fricton reduction
2) Seal the eylinders
3) Heal removal

4) Cleanse

5) Absorb shock

T

(Lubrication)

(Cooling system):



https://www.youtube.com/watch?v=bx2G6dTdtMk

Cooling System:
Thea COoMG wpodes 1040 o hesiiry Outy OOt Ml De
L L
efusondy Esmh oorpoment wee e spodont robas

COOLING SYSTEMS - Air Cooling
(Cooling system)

(Air intake system):

The Air Induction System

» This system consist of the:
Qair cleaner,
JAIR FLOW METER —
Wthrottle valve,
Oair intake chamber,
Uintake manifold rune &
Ointake valve, [

Engine N

(Air intake system)



(Exhaust system):

Fuel, exhaust, and emission control systems

pOSitve Vacuum  MICroprocassor baromelric-pressure Sensor fuel tank
crankcase sensor vacuum- (inside passenger compartmen)
{ fuel-tank
ventilation cperated D
{PCV) vaive cap

throttie-

muffier

catalytic line
intake-air el shoust
heated-intake pipe
prtster [ RIS manifold charcoal
hose injector \ canister
aexhaust gas
axhaust-oxygen recirculation crankshaft engina-coolant
Sensor (EGR) valve position sensor  temperature sensor
Components

catalytsc converter, rascnator and a mulfier conneclod with a tail pipe 1
J

[ﬂu haust of an of an

(Exhaust system)

(Electric systems of Automobile):

(Ignition system):

(C.D.1), - (TAC) ,
(DLI), (DIS), ( )



SONITION SYSTEM - Electronic Systams

Ignition \ordon PR
Module Coils Camshaft Position Sensor  conslits of cof packs (yellow bos|
£ |/ ]

Engine -
Control

Mol Magnetic
Tﬂggenng L200methncioiesone
Device Distrinutorless Igaition System (DIS|
(DLI)
Switch
/
= [ o ] e :
- Module  |» é&!___ :
|
1

(DIS)


https://www.youtube.com/watch?v=bx2G6dTdtMk

ii) (Charging System):

| Typical 16 amp Reguiated Alternasor Wirkng Diagram

(Charging System)

lii) (Steering system):
] )
Battery
terminal
Solenoid
Pole
shoe
l Plunger
Field
winding |
——— ; Shift
——— I i lever
‘ ] —
pie{ —[
)
Armature
Reduction / /
gear

Overrunning

clutch Flywheel

Drive pinion



Starter Housing

{» f/

Starter Motor Starter Bendix

(Steering system)

iv) (Lighting system):
(Light)




32.53.0 Mator vehicle lighting cireuit

stop light switeh To iguitien

(Lighting system)

Horn Circuit) :




(Mechanical Horn)

Dual Horn Installation Stock Horn Terminals

with Interrupter = o
Interrupter

+ |20
2 =3
- -4
@'
k|

(Horn Circuit)

(Heating and Air conditioning
System of Automobile):

(Passenger
Compartment)

Evaporator

S b
|

Drier

— e e e
— gl | W Mg )
e

Low presssrs scom gee

(Power Transmission System)



1)

3)
4)
5)

(Clutch)
(Gear box)
(Propeller Shaft) ( )
(Differential)
(Axle)

crown wheel —

7 BN
( %ﬁt ~ : : : Alayge gear

inner half

shaft SR ()

small gear

outer half shaft

propeller shaft large gear

(Steering System)



POWER STEERING



(Break System):

Drum Brake

(Pneumatic)
[

. Primiamatic Cyluntiat

9 shapod cam

Reburn Spring

(

Brube Shoes Y

Typical Automotive Braking System




BRAKE BOOSTER

DISC PAD
BRAKE MASTER CYLINDER
CALIPER

BRAKE PEDAL

HYDRAULIC BRAKE SYSTEM

(Suspension System):

steering-

knuckle

:'g’: lower
(subframe) control



https://www.youtube.com/watch?v=bx2G6dTdtMk

Ao Macerson
Stntw

Front Wheel Drive Suspension

Bk e

2010 Buick LaCrosse CXS HiPer Strut vs. MacPherson-Strut Front Suspension
\

I Same Body

M/Auadwmntpolm\ ‘

Kingpin axis

Wheel center.

Spindle length




-~
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(The Different Terms Related to Automotive)

(Definition of engine capacity):

(cC)
Basic Engine Terminology:
Term
Valves
Intake Exhaust
manifold —W | manifold
Clearance ___| .
volume | ..
Top Dead i ‘O
Center (TDC) | |.--o--- N e smm
\\ A - W’nder
Stroke () <1— Piston
\ 3 | __Connecting
Bottom Dead —»o """ rod
Center(BDC) |....... SR _\‘ ______

(T.D.C):

Term

It Mandiold »

Inket \alve

Cyndzr — A

Top dead centre(T.D.C)

Spark Flug
Exhaust Manifold

Exhaust Valve

— TC

Aston

— - 0

Connacting Rod

Crankshaft

Crackcase


https://www.youtube.com/watch?v=umdoG7qdWWs

(B.D.C):
Bottom dead centre (B.D.C)

(Bore):
Bore D

(Stoke):
T.D.C B.D.C Stoke L

Clearance volume:
T.D.C (Combustion Chamber) Clearance
volume (Vc)

(Swept volume or Piston displacement):
T.D.C B.D.C Swept Volume Piston displacement

(c.C)

(Engine displacement or Engine capacity):
piston displacement swept volume Engine displacement
Engine capacity

. (Total volume):
Swept volume clearance volume total volume

(compression ratio):
r B.D.C
T.D.C
compression ratio
=81lto1l31
=14:1to24:1

. (Mean effective pressure)
Power stroke effective pressure

(Power) :
(Power) (Power)

(Indicated Horse Power- |.H.P)
(Brake Horse Power- B.H.P)

N =



3. (Frictional Horse Power- F.H.P)

(LH.P):

(Brake Horse Power):
Indicated Power

(Frictional Horse Power)

PH.P

(Definition of E.F.I,

:(__a}ﬂ Fuel filter

V.V.T.l, GDI and Hybrid vehicles).
(EFI)

Dump sensor e

DCP fuel injector
L

R

(Definition of Electronic fuel injection
system)



(E.F.1)

(Electronic fuel injection

system)
(ECU) ECU

ECU

(EFI)

EFI

ECU



(VVTI)
.

VVT-i Operation /\ 17
:3 I I Exhaust Intake
] ° _E{/_\\ ~
b k

‘Adjustable’
Duty Cycle

YW T-i Controller

acy —

-

(variable valve timing

intelligence)
(Advance) :
(volumetric efficiency)
(VVTI) (Earlier)

(GDI)

R
(DOCDY)

Muffler 3 A 3 =) |
| l
L

Vst Ronpuaene
1 Auah eer

(Hybrid)



(Sensor):

( )

(Yes) (No)
, (Active
& Passive) :
- Variable resister, varietal, thermostat

, - Hall generator, Strain effect sensors
, - LED, Photo Diode, Electric Solar Cell,
Photo transistor



The PCM's s to manage the powertrain. This includes the engine's igntion system, fuel injaction system and
“emission co’:;’oh. MP&M&E’V‘BMMQ wide variety of sensors and switches.

(Definition of Actuator):

: , ()

(Types of Actuator):



-
™
Hnge Armature
Armature i i
adfusting, {—- . ._.._._._)_ — _____‘u_onlacl point
Y |
ol & Wb 1°
& Al N S \ Voltags
? ‘ e T call
1 T = s - ["h _~ Core
J ; A1t
- | H [

Ganerator

© RART marinediesels.co.uk 2004 Damping Pin with

Ciearance Spacer

Oil
Makeup

Air to Valve
Guide via
control valve




N Nt S

(Linear action actuator)
(moving action actuator):

(common)

(Air Flow sensor)

(Air temperature sensor)
(Engine temperature sensor)

(knock sensor)

(crank shaft position sensor)
(cam shaft position sensor)
(Throttle position sensor)

(oxygen sensor)
(vacuum sensor /map sensor)

(Engine speed sensor)

(Common) (Actuator)

(Fuel injector)

(Ideal speed control valve)

(Fuel pump relay)

(Electric Fan relay)

(Igniter)
, ,(EGR) (Exhaust gas Recirculation valve)
(oxygen sensor heater coil)
Y B (Definition of ECU/ECU of automobile):
(E.C.U)
(E.C.M)

/. . (The function of ECU/ECM of EFI engine).

ECU/ECM



/ . . (E.C.UE.CM)

Rolling Resistance & Resistance to Movement
A velsche raguires snergy 1 mowe Rorwaed ped amgeove The dving o emnfon
o the s#ort © be cvercome
Rolling Resmtancs ix arm of the torce acting om the wehicle

o 30 g i IJ{'B*
‘ L]

[ aercnniim]

(Ry) =CrWw.
: Cr=
W=

(Air Resistance):



AIR RESISTANCE

Air resistance, or drag, is the friction between a moving object and the air it 1s moving
through. It slows vehicles down and causes greater fuel consumption. Streamlining

helps overcome air resistance.

Alr doas nat flow smoothly over the velucls

ot nows Srmoath/y. Okg,
9 ¢ ’ K3
Pagmy o “Su 4
M‘.‘

Ra=Ca AV

Ra =

ca=

A

v =

(Gradient Resistance):
(Gradient

Resistance)

(Gradient Resistance)

(Calculation of the engine capacity):
10 cm 105mm

,D=10cm
L=10.5cm



= X
=n/4D%2x L xK
=0.785(10)2x 10.5x 4

= 3297 cm3 ( )cc (

100mm 140 cm3
D=110mm =11cm
L=100 mm =10cm
Vc= 140 cms3

CR=7?

2
= D XL
4
=0.785x(11)2x 10
=949.85cm3

C.R)=

_949.85+ 140
R)= 140
CR)=g8

(Compression ratio) =8 : 1

cm 4 cm | 50 cm3
,D=4cm
L =5cm
Vc=50cms
Vs="7?
CR=7?
(Vs)=mnl4 D2x L
=0.785x%x42x5
=200.96 cm3
B Vs+Vc
C.R)= \V/e

110mm



200.96+50

50

= 5.0192

200.96 cm3

240 cm3

y Vs =240cm?3

CR=

6:1

Vec="7?

, CR=Vs+Vc

_Vs
Vc
6.1 220
Vc
, BVc =240
.'.Vc=@

5
Vc =48

6 +1

48 cm?3

6.7 kg/cm?2

. . 500

A =m/4 D%2=0.785 x 102
=78.2cm?
L =15cm

15
100
=0.15m
500
2

N =250
K=4
LHP= Pilank
4500

N =

5:1]

10 cm,

6:1

15cm



PRPRRPPOONOOOODMWNE

.
RS
SN N N N N N

N R R R
O O o0~NO®
N N N N N N N

NN
N

_6.7x0.15x78.5x250x4

4500
=1753H.P

. 1753 H.P
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(The Safety Practice in Automobile Workshop)

(Definition of safety):

National Institute for Occupational Safety and Health (NIOSH)

(Faulty work habits)
(Equipment diffect or misuse)
(Faulty or improperly used hand tools)

"Safety first, then work”

Necessity of Safety Practice.



(Types of safety):
Workshop safety -
(Personal Safety)
(Machine and tools safety)
(Work safety)

(Personal Safety)
Personal Safety |

(Personal Safety)

/
Ly
Ear Protection Protective Eyewear Hard Hat Gloves
o
@

CSA Approved High Visibility oy
Rope Grabs Footwear Vests Paint Suite

of

Full Body Harness

Respirators


https://www.youtube.com/watch?v=zkVP-Inijs8
https://www.youtube.com/watch?v=bx2G6dTdtMk

(Personal Safety)

(Machine and tools safety) :
Workshop
, (Machine and tools safety)|

) )



UNGUARDED GRINDER SAFEGUARDED GRINDER




%

(Work safety) :

stress
refreshment

(Safety Rules For Automobile Workshop)

(Accident or caressed)

(Careless action)
%

(Jack Handles)
(Creepers)












