





e Gen
vehicles

* Frameless and unitary Construction
* Position of Power unit






ne cylinder

engine, intern
* Nikolaus August Otto built the first four cylinder engine.

* In 1886 Gottlieb Daimler designed the first four wheeled
automobile. They also created the first v-slanted engine.

e Karl Benz, know as one of the founders of Mercedes-Benz, is the
first to build an automobile powered by an internal combustion
engine.

* Gottlieb Daimler and Wilhelm Maybach with Benz’s
manufacturing firm in 1926 to create Daimler-Benz. The joint
company makes cars today under the Mercedes-Benz nameplate,
and Daimler Chrysler




In the 19 cars than it
did gasoline.

The first hybrid commercial truck was built in 1910, and as the
gasoline engine was refined interest in hybrids died down.

As problems with environment and gas process continue,
Hybrids are now a hot commodity in the market place and are
now the new wave of future cars




SYSTEMS IN AN AUTOMOBILE

* EXHAU
* COOLING SYSTEM

e DRIVE LINE (POWER TRANSMISSION )
* CLUTCH
* GEAR BOX/TRANSMISSION
* TRANSFER CASE
* DIFFERENTIAL
* WHEELS/TYRES




— HVAC/AC/HEATER S
— SEATING/UPHOLSTRY/FACIA/INSTRUMENTS
| — AUDIO/VIDEO/GPS
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6. Transmission

7. Based on the side of drive



TYPER OF DOOIES




ransmission
System, Axles, Wheels a , Suspension, Controlling
Systems like Braking, Steering etc., and also electrical system
parts are mounted on the Chassis frame.




Function of Chassis frame:

4.To with
condition.
5. To withstand centrifugal force while cornering




Types of Chassis frame:




* |tisalso known as non load carrying frame. Here loads on
the vehicles are transferred to the suspensions by frame.

* This type of frame is not suited to resist torsion.




The SIDE MEMBERS or rails are the heaviest part of the frame. The side members
are shaped to accomodate the body and support the weight. They are narrow toward
the front of the vehicle to permit a shorter turning radius.

The CROSS MEMBERS are fixed to the side members to prevent weaving and
twisting of the frame. The number, size and arrangement of the cross members
depend on the type of vehicle for which the frame was designed.




Ladder frame:

It consists merely of two symmetrical rails

This design offers good beam resistance because of its
continuous rails from front to rear

Poor resistance to torsion




emi Integral Frame:

ont end on which
engine gear box and front suspension is mounted.

* |t has the advantage when the vehicle is met with accident the
front frame can be taken easily to replace the damaged chassis
frame.

* This type of frame is used in some of the European and
American cars.




Integral Frame:

* This is the modern form of construction for almost all
cars and lighter commercial vehicles.




()
S
-
W
~
S
(®)]
3
S




Pros and cons of frameless construction:

 Disadvantages - Owing to newer and lighter materials being used, there is a
minor reduction in strength and durability for the vehicles.

e The economy would be possible only if the frameless construction production
can be carried out in mass.

. During accidents, the damages are usually severe and hence there is a marked
increase in the costs incurred.

« The frameless construction isn’t a feasible option for a lot of vehicle types -- like
Roadsters, jeeps and commercial vehicles.



Frame are made of following sections :

* Box Section — bending and

Torsion




=] sections

Used in long section of the frame



Box sections

o l/sed 1n short members of frames



Tubular sections

Tubular section i1s used these days 1n three
wheelers , scooters pick-ups.



Some of important Chassis are:

 ULSAB Monocoque

e Backbone Frame

 Alummum Space Frame
* Carbon Fibre
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¢ Engine Power requirements

— Tractive effort and Engine performance curves

— Motion resistance and power loss

| * Pollution due to vehicle emission
e Exhaust emission control system



ENERGY

e ENGINE DEVELOPS POWER E
— TORQUE : - Is the capacity to do work. Measured in Kg-m , N-m, Lb-ft

— POWER : - How fast the work can be done. Measured in - Horse Power,
Kilo watt




THE FOUR STROKE CYCLE




CLASSIFICATION OF ENGINES

e Basically Die

e Use diesel fuel

e Combustion is initiated by heat, on its own

SPARK IGNITION ENGINES

e Basically Petrol engines, LPG engines, CNG engines
e Use leaded or unleaded petrol, Alcohol, LPG or CNG
e Combustion is initiated by a spark from a spark plug



PERFORMANCE OF ENGINE

60 X 1000



Engine speed, r.p.m -

— At higher speeds , engine vacuum falls down and less fuel
enters the cylinders resulting in lesser force available at
the piston and hence the fall in torque.



» TRACTIVE EFFORT

where ,

Tw=GxnN X T,
T¢ = Engine torque , Nm

T, = Torque at driving wheels,

G = Gear box ratio,

N; = Overall transmission efficiency
R\ = Radius of the driving wheel



Pollution due to Vehicle Emission

Besides |I.C. electric power
stations, |ndustr|al and domestic fuel consumers also add
pollution.

* There has been a great concern, in recent years, that the
internal combustion engines is responsible for too much
atmospheric pollution, which is detrimental to human health
and the environment. Thus concerted efforts are being made
to reduce the responsible pollutants emitted from the exhaust
system without sacrificing power and fuel consumption.



 Other products produc cetylene, aldehydes etc. If,
however, combustion is complete the only products being
expelled from the exhaust would be water vapour which is
harmless, and carbon dioxide, which is an inert gas and, as
such it is not directly harmful to humans.



SPARK IGNITION (S.1.) ENGINE EMISSIONS

ons from the
carburettor or petrol injection air intake and fuel tank are
vented to the atmosphere.

— The exhaust system. Where the products of incomplete
combustion are expelled from the tail pipe into the
atmosphere.
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S.l. ENGINE EMISSION CONTROL

— Treatment of exhaust products of combustion.
— Modification of the fuels.




Modification in the Engine Design and Operating Parameters

Reduced space ¢

* Reduced distance of the top piston ring from the top of the
piston.

2. Lower compression ratio:

* Lower compression ratio reduces the quenching effect by
reducing the quenching area, thus reducing HC.

* Lower compression ratio also reduces NO, emissions due to
lower maximum temperature.

* Lower compression, however, reduces thermal efficiency and
increases fuel consumption.



4.

The ignition adjusted as to provide
normal required spark advance during cruising and retard the
same for idle running. NO, emissions are reduced due to lowering
of maximum combustion temperatures. Also HC emission gets
reduced due to high exhaust temperatures. However, cooling
requirements increase. The fuel economy also suffers to some
extent accompanied by some power loss. Thus a judicious
balance needs to be struck between fuel economy, power loss
and pollutants.



heduling

rmance. It is also

claimed VVT system will work best with petrol injection. This
system is also applicable to petrol as well as to diesel engines.




e

The exhaust gas coming out of exhaust manifold is treated to
reduce HC and CO emissions. The devices used to accomplish it are
discussed below:

1. After-burner : An "after-burner”is a burner where air is
supplied to the exhaust gases and mixture is burnt with the help of
ignition system.
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The exhaus ment of after-

burner where the desi s to minimize the heat loss
and to provide sufficient time for mixing of exhaust and secondary
air.
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Since the exhaust gases are at high temperature, the injected air
reacts with HC, CO and aldehydes to reduce greatly the
concentration of such emissions.

The injected air is closely metered otherwise it can decrease the
temperature of the exhaust




A catalytic conv laced in the vehicle
exhaust system to reduce HC and CO by oxidising catalyst and NO
by reducing catalyst.

The basic requirements of a catalytic converter are:
(i) High surface area of the catalyst for better reactions.

(ii) Good chemical stability to prevent any deterioration in
performance.

(iii)) Low volume heat capacity to reach the operating
temperatures.

(iv) Physical durability with attrition resistance.




Figure shows a catalytic converter, developed by the Ford Company.
It consists of two separate elements, one for NO, and the other for
HC/CO emissions. The secondary air is injected ahead of the first
element. The flow in the converter is axial.

Oxidation catalytic reactions. CO, HC and 02 from air are catalytically
converted to CO, and H,0 and number of catalysts are known to be
effective noble metals like platinum and plutonium, copper,
vanadium, iron, cobalt, nickel, chromium etc.



oxide which then . act with CO to

restore the metal molecule.

* Rhodium is best catalyst to control NO, but A/F ratio
must be within a narrow range of

14.6 :1to 14.7 : 1.



Major drawbacks of catalytic converter

activity.

* If the fuel contains sulphur (as diesel oil) emission of
S0; is increased.







USEFULL WORK AT CRANK SHAFT =25 Percent
LOSS TO THE CYLINDER WALLS =30 Percent
LOSS IN EXHAUST GASES =35 Percent
LOSS IN FRICTION =10 Percent




Piston Temperature distribution

450 - 450"

] :
|16 - 155°C —s J'—# R T T

Fig. 14.2 Pistan Temnperadure Disteibudion




Fig. O Cyplinder Wall Thimporaimwre [Msiribaibon of a Froperly
Cowsded Cylinder




Seizure of pist n of piston
Reduced strength of piston and cylinder liner

Lubricant would also burnt away, leads to the seizing
of piston.

Volumetric efficiency will decrease




Maintain a const e temperature
Help a cold engine warm-up quickly

Provide a means of warming the passenger
compartment



e Combustion e
vaporization of fuel

 Mechanical efficiency is decreased due to increase in
viscosity of lubricants tends to have more friction at
low temp

* Overall efficiency decreases




cylinder to dissipated.

* Engine coolant mixture should be approximately a
50/50 mixture of coolant and water.



water pump.

e Coolant is a mixture of water and antifreeze.
(Normally 50/50 mixture)

* Antifreeze like ethylene glycol has low freezing point
and high boiling point

 Antifreeze has anti corrosion additives also






 The heat is dissipated directly to the air by
convection after being conducted through the
cylinder walls

* Fan cooling.
* Cooling Fins




Mass flow ra

Temperature difference between heated surface and
air

Conductivity of metal

Some times baffles are used to to increase contact
area further




AIR COOLED

Lighter in weight due to absence
of radiator, cooling jackets and
coolant

| No leaks to guard against
| Anti freeze not required

Less efficient cooling , because
co-efficient of heat transfer is less

| More noisy operation

Limited use in motorcycles and
scooters

WATER COOLED

Heavier in weight.

| Leakage may be possible
| Anti freeze required

More efficient due to high co-
efficient of heat transfer rate.

| Less noisy operation

Used in cars and heavy vehicles







Thermosyphon system Pump circulation system

Fig 142 Mharmasighen rrswet il ioeh




* Pu
* Fan

* Water jackets



by heavy duty




Down Flow

— A down-flow radiator is used on larger vehicles
that requires more cooling capacity.

On the basis of radiator cores
— Tubular type or cellular type



* The comanlenm |tHe radiator is

— 1. Radiator core: center section of the radiator
Material for core:- yellow brass or copper

— 2. Radiator Tank: Metal or plastic end that cover
the ends of the core and provide a coolant storage
are:




The higher pressure ma

adiator cap will
increases coolant boiling point.

Defective radiator pressure cap should be replaced.

Vacuum Valve prevents radiator collapse in case of sudden
cooling




 The thermostat is used to regulate the flow of
coolant thought-out the cooling system.

* |tis used to keep rigid control over the cooling

* |t helps engine to reach operating temperature as
soon as possible

* Installing a thermostat in the wrong direction can
cause sever engine damage due to overheating.




1. BELLOWS TYPE
2. PELLET TYPE



Metallic Bellows filled with volatile liquid such as acetone alcohol
having boiling point 70° C—-80° C
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 When checking a cooling system its important to
ensure that the fan is not broken, this will result in;

A. Engine could vibrate excessively

B. Cause premature water pump bearing failure

C. Overheating because not enough air will be
pulled through the radiator.




* An electric fan is used on front wheel drive vehicles
and will only operate when commanded by the PCM.




— Water pump impeller

— Water pump shaft

— Water pump seal

— Water pump bearing
— Water pump housing
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— D. 50/50




— B. Water pu
— C. Fan belt
— D. Radiator




— B. Non wate

— C. Engine oil
— D. Graphite



— C. Control ex
— D. All the above




— C.100
| — D.55




— B. Heater ho

— C. Water pump
— D. Overflow tank



— B. Radiator hoses
— C. Radiator Cap
— D. All the above







— C. liquid an
— D. All the above




— B. The engin

— C. The engine is idling

— D. There is pressure in the system






LY SYSTEM

°* INntroauction

¢ Air cleaner and fuel pumps

* Fuel injection system

e Diesel fuel system



INTRODUCTION- FUEL SYPPLY SYSTEM

*AN IN {

¢ Core function | | errupted supply of
i

fuel to othe peripherals Oof an engine

* It comprises of various components and device like carburetor,

fuel pump, fuel tank, fuel coolers, automobile filters.

*Today, almost every automobile has a pressurized fuel supply

system equipped with a pump that is used for pushing fuel from the

fuel tank to engine of the vehicle.



The fuel can be supplied to the engine under :

1 = ) \ u - a
1 c—ll"-‘g' LY VSLE
-'A-‘ Tt - — -

2. Pressure System
~ e s d AT | _ A -
In . I \ %‘Lkmm, the fuel flows to the e under
gravitational force as the fuel storage tank is placed at a higher level
than cylinder head. In this system fuel pump is not required.

In Pressure System, the fuel from the fuel tank is forced by the
fuel pump through the filter to the carburetor. In this case, the fuel
tank is placed at lower level than the engine head and some times
away from the engine. For example, motor cars, trucks etc.

By keeping the fuel tank away from the hot engine, we can avoid the
chances of catching fire in the event of an accident.



04) Carburetor

- 05) Inlet manifold

00) Inlet Valve



Fuel Storage Tank

In a fuel system for a petrol engine, the fuel storage tank
is located well below the carburetor.

g TounfFan! Tauss Assamity ataliad 11207 W IR Cannd



http://www.engihub.com/?p=58

Fuel Pump

| There are two types of fuel pumps :

» Mechanical Fuel Pumps

» Electric Fuel Pumps

Mechanical fuel pumps are used on older engines that have
carburetors (though some may have a low pressure electric fuel pump
mounted in or near the gas tank). The pump siphons fuel from the gas
tank and pushes it to the carburetor when the engine is cranking or
running.

Mechanical fuel pumps use a lever that rides on the camshaft to pump
a rubber diaphragm inside the pump up and down. This creates suction
that pulls fuel into the pump, and then pushes it along. A pair of one-
way valves inside the pump only allow the gas to move in one direction
(toward the engine).

The output pressure of a mechanical fuel pump is typically quite low:
only 4 to 10 psi. But little pressure is needed to keep a carburetor
supplied with fuel.



http://www.engihub.com/?p=64
http://www.aa1car.com/library/carburetor.htm

[Maphiagin
Sprimg

Finmp Levar

d "l!rlhrl'l'[ll'll




i — N
Y I >TEANER
fogp——y—————

. — | .*0 il . E

o | | > oo gt Ie
s > -.." ' st it
——e—_ » _—

A\

wow techmxmto coan



How%20a%20Mechanical%20Fuel%20Pump%20Works%20-%20YouTube.flv

ELECTRICAL FUEL PUMP

An electric fuel pump is used on engines with fuel injection to pump
fuel from the gas tank to the injectors. The pump must deliver the
fuel under high pressure (typically 30 to 85 psi depending on the
application) so the injectors can spray the fuel into the engine.

Electric fuel pumps are usually mounted inside the fuel tank,
though some may be mounted outside the tank. Some vehicles may
even have two fuel pumps (a transfer pump inside the tank, and a
main fuel pump outside).
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powertrain _control module (PCM)

when the pump
the fuel line and filter.

The fuel filter traps any rust, dirt or other solid contaminants that may have passed
through the pump to prevent such particles from clogging the fuel injectors.

The fuel then flows to the fuel supply rail on the engine and is routed to the
individual fuel injectors. A fuel pressure regulator on the fuel rail maintains fuel
pressure, and re-circulates excess fuel back to the tank

The fuel pump runs continuously once the engine starts, and continues to run as
long as the engine is running and the ignition key is on. If the engine stalls, the
PCM will detect the loss of the RPM signal and turn the pump off.


http://www.aa1car.com/library/pcm.htm

Automobile Filters

- anc engine

come in va are used for

filtering air, oil, water, gas and chemicals distributed in the engine of the

vehicle. Filters used in automobile are made of high quality material like

rubber, carbon, stainless steel, polyurethane, polyester, fiberglass etc.
Filters are of many types such as:


http://www.automotive-online.com/fuel-system/fuel-filters.html
http://www.automotive-online.com/fuel-system/air-cleaner.html
http://www.automotive-online.com/fuel-system/inline-filter.html
http://www.automotive-online.com/automotive-lubrication/oil-filters.html
http://www.automotive-online.com/fuel-system/air-filter-assemblies.html
http://www.automotive-online.com/fuel-system/fuel-filter-seal.html
http://www.automotive-online.com/fuel-system/automobile-filters.html

AIR CLEANER

Function of air cleaner:

1.Heave duty or Oil bath Type air cleaner
2.Light duty .
3.Thermostatic air cleaner



CARBU RETOR Mixing the gas vapor with air to make combustion

The carburetor is a device that vaporizes gasoline and mixes it with air in the proper

ratio for combustion in an internal combustion engine. Normally the ratio of fuel to air

is about 1:15 by volume. That is one part fuel to fifteen parts air. A higher ratio is

called a rich mixture and a lower ratio is called a leaner mixture.




The components of the carburetor consist of:
*Float chamber

*Float valve

*Jet nozzle
*Venturi

*Throttle valve
*Accelerator pedal
*Choke

*Fuel tank

*Fuel pump
*Fuel Filter




The carburetor has a FLOAT CHAMBER that is supplied with fuel from the FUEL
TANK. The fuel is forced through a FUEL FILTER under pressure from the FUEL

PUMP. The float chamber contains a FLOAT VALVE that regulates the flow of fuel

into the chamber. When the float chamber is full of fuel, the float valve stops the
flow of fuel until needed again.

The JET NOZZLE is situated within an air chamber that is narrow at one point. The
narrowing in the chamber is called a VENTURI.

When the engine is running, the motion of the pistons creates a vacuum, drawing
air into the air chamber, where it is accelerated by the venturi. This high velocity
air creates a low pressure region that the jet nozzle (which extends into the air
chamber) draws a fine spray of fuel drawn from the float chamber into the

venturi. Here it mixes with the air. The mixture of fuel and air is then fed into the

cylinders where it is ignited.




The THROTTLE VALVE, which is activated by the ACCELERATOR PEDAL,
‘. regulates engine speed by regulating the amount of fuel/air mixture that enters the

engine.

The CHOKE is at the entrance to the carburetor and restricts the amount of air
entering the carburetor, thereby creating a richer mixture for the spark plugs for
starting the engine when cold. The choke valve gradually opens as the engine
warms up, reducing the richness of the mixture. Carburetors use various means to
ensure an optimum mixture for differing conditions, including idling and rapid
acceleration, as well as varied altitudes.

Whenever you have a problem such as a vacuum leak, the engine will die when
cold and run badly when warm. The carburetor must be sealed from outside air
leaks for it to work properly.

Additives added to the fuel system are not necessary. The use of high quality
gasoline is beneficial because they contain detergents that clean the fuel system

as you drive.

...and that’s the way the carburetor works!!




CARTER CARBURETTOR







SOLEX CARBURETTOR




Fuel injection

nbustion engine
' ly replaced

A fuel injection system is designed and calibrated specifically for the
type(s) of fuel it will handle. Most fuel injection systems are for gasoline
or applications. With the advent of electronic fuel injection (EFI),

the diesel and gasoline hardware has become similar. EFl's

programmable has permitted common hardware to be used
with different fuels.

The primary difference between carburetors and fuel injection is that
fuel injection the fuel by forcibly pumping it through a small
nozzle under high pressure, while a carburetor relies on low pressure
created by intake air rushing through it to add the fuel to the airstream.


http://en.wikipedia.org/wiki/Fuel
http://en.wikipedia.org/wiki/Internal_combustion_engine
http://en.wikipedia.org/wiki/Automobile
http://en.wikipedia.org/wiki/Petrol_engine
http://en.wikipedia.org/wiki/Carburetor
http://en.wikipedia.org/wiki/Diesel_fuel
http://en.wikipedia.org/wiki/Firmware
http://en.wikipedia.org/wiki/Atomizer_nozzle
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LUBRICATION SYSTEM




ing a thin film
(Clearance) between moving parts (Bearings and journals)




e
Purpose of Lubrication System

eSeals

The oil helps form a gastight
seal between piston rings
and cylinder walls

(Reduces Blow-By)

Internal oil leak (blow-by) will
result in BLUE SMOKE at the
tale pipe.







en
his heat.




eAbsorbs Contaminants

The additives in oil helps in absorbing the contaminants
that enter the lubrication system.



3. Min
4. Synthetic Lubricants

5. Grease
6. Solid Lubricants




Viscosity is a e to flow.

oA low viscosity oil is thin and flows easily

A high viscosity oil is thick and flows slowly.

*As oil heats up it becomes more
viscous (Becomes thin)




oIf the oil is too thick (/has very high viscosity) it will flow very

slowly to engine parts, especially when the engine and the oil
are cold, resulting in rapid wear.

Viscosity Index is the measure of how much the viscosity of
an oil changes with temperature. (20 W)

*High Viscosity index means less change of oil viscosity with
temperature change

*Qil with minimum viscosity variation is preferred




eSingle visc (Winter) and

SAE 20, SAE30 ... (Summer)

eMultiple viscosity oils SAE 10W-30.
This means that the oil is same as SAE 10W when cold
and SAE30 when hot.

The higher the number the higher the viscosity( thickness) of oil.



CHEM ny tendency for
oxide formation

FILMESTRENGTH @ Property of an lubricating oil due to which
the oil retail a thin film between the two surfaces even at
high speed and load



eFoaming Resist - nkshaft tends to cause
bubbles (Foam) in the oil and bubbles in oil will reduce the
effectiveness of oil to lubricate.




It happens due to volatilization of the light particles

in the oil.

The flash point of lubricant oil should be sufficiently
high so as to avoid of flashing of oil vapors at the

temperature occurring in common use .



It is indic ove at low
temp.

This property must be considered because of its effect on
starting the engine in cold whether and on free circulation of

oil through exterior feed pipes when pressure is not applied.




*SA and SB oils are not recommended for use in
today’s Automobile engines.

*"S” means Service (spark ignition)

*Ratings from SA (straight mineral oil) to SL.

*SL is the highest rated oil starting in 2001.

*Use the highest rated oil available (or as specified)






Oil pan
Oil pump

Pick-up screen
Pressure regulator
Oil filter

By-pass valve

Oil galleries
Dipstick

Pressure indicator




* Plugo
drain.

* Pick-up screen sucks
oil up from oil pump.

132



cartridge type.




eRotor Pump(7Two star shaped rotors
pumps the oil)

eGear oil Pump




Good oil pressure is
40-60 psi




the pressure drops belo

Common causes of low oil pressure are:
eLow oil level
eWorn out pump

Low oil pressure Safety system will shuts down the car by
cutting the ignition System (Spark).




Deliver the oil to top
end and returning it
To the oil pan.




Crank case ventilation

Positive Crankcase ventilation Valve

ePollution prevention
*Blow-by back into the intake
*Prevent sludge in the engine. LT




ally sends the

If the wires get shorted the light will come on or

the gauge will read high.




o thermal

= Excessive cranking can dilute oil
with gasoline.

= Cooling gasket leaks will ruin oil
causing sludge.




4. DRY SUMP LUBRICATION SYSTEM (pry sysrem)




this system, 3% to 6% of lubricating oil is .
mixed with petrol in the fuel tank. In Petroil
lubrication system, there is no separation

sump and tank for lubricating oil. The oil is
mixed with petrol that acts as a lubricant.



"= The splash system is used only on
small four-stroke-cycle engines such as
lawn mower engines.

= Asthe engine is operating, dippers on
the ends of the connecting rods enter
the oil supply, pick up sufficient oil to
lubricate the connecting-rod bearing,
and splash oil to the upper parts of the
engine.

= The oil is thrown up as droplets, or
fine spray, which lubricates the
cylinder walls, piston pins and valve
mechanism.




PRESSURE SYSTEM

s pumy %= prevenl sRURRSTYS pTDARLTR




WET SUMP LUBRICATION SYSTEM
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DRY SUMP LUBRICATION SYSTEM




3 months

Ignoring regular oil change intervals will shorten
engine life and performance.






to chan
wheels

* Clutch Disengage when :
— Starting the engine
— When shifting the gear
— When stopping the vehicles

— When idling the engine



* Engage :
— When the vehicle is to move.

— When the vehicle is moving.

* |t also permit the gradual locking up the load




00 N O

Dynamic Balancing
Compact Size
Minimum Inertia
Vibration damping
Ease of Operation
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Principle of Operation: Clutch
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clutch shaft.

— It carries friction materials on both side of its
surface.

— when gripped between the flywheel & pressure
plate, it rotates the clutch shaft through the
splines.

* Operating member : Foot pedal, linkages, release or
throw out bearing, release lever and spring



* Dry t

— Cone clutch

* External

* Internal
e Centrifugal clutch
* Semi- centrifugal clutch

e Diaphragm clutch
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In engaged position torque is transmitted from
engine shaft via the fly wheel & and male cones to
the gear box shaft .

During engagement pressure is applied by means of
spring. For disengagement male cones are pulled by
means of lever .

In this type of clutch normal force is larger as
compared to axial force in single plate clutch, Where
axial force is equal to contact surface.






Fricti splined
from inside an over the gear box.

Generally friction plate is in engaged position and to
disengage this pressure in applied against spring
manually by lever mechanism. When pedal is pressed
pressure plates are moved to the right against force of

spring .
When pressure plate and friction plate is released then
clutch is disengaged.

Less force is needed to apply on the pedal for
disengagement.
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all diame
transmission.

~* Note that friction plates are attached in grooves of
flywheel and pressure plate in alternate number
series.

* This type of clutch is used in heavy vehicles.






Semi-Centrifugal Clutch
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lower speed range becomes possible. The
centrifugal force supplements the necessary
extra clamping thrust at higher speeds







from | e
attached to both single plate and multiplate
clutch.

WORKING: When we press the clutch pedal
the fluid flows from master cylinder to slave
cylinder mounted on the clutch. Fluid from
the slave cylinder is released under pressure
which further operates the clutch release fork
to disengagement of discs.




* Asbestosu = 0.2 anti heat characterstics

* Non Asbestos Clutch facing

« SW3-AF  p=0.28at50° C& p=0.36at250° C
« HWK200  u=0.40



Flusd coupling 18 o hydeaube unit that replaces a clutch in o semd of fully automatic symem, and
ranamits engine torque 1o & transmission system. Since the coupling is & major part of the engine
lywhee! wssembly, it Is abso called » fluid Nywhee! or Nusd-drive scting &5 an antomatic chuch, In
this drive the power flows through o Nusd (ostead of through o mechamscal device, The Nusd drive
consists of a driving and 1 driven member both bowl or half-doughnut shaped, immersed in a flwid
contuined in » caning. These unity ure mounted very closely with thetr open cods facing each other,
s0 that they can be tuned independently without touching

FLiciccad ng




Operation The driving umit (impeller) s linked to the engine crankshaft sad sets the oil into motion
when the throttle s opened. The force of the rotating, trapped oll impinges on the fins af the driven
wnit (the runner o turbine) and camse it 10 move, Thus the fluid ranamits the engine power 10 the
chutch-driving plate withowt any metal to metal contact, Pigure 12,12 shows the simplified diagram
of a fuid flywheel. It comists of & split housing driven by the engine. The turbine is anached to
the gear box chutch shalt and It is mside the howsing. It acts & & driven member. Both the driving
(pomg oc impeller) and the driven member have radial vanes. When the driving member rotates with

the engine, the Muad is thrown outwards under the action of centrifugal force. It circolates from
the flywheel 10 the turhine vanes. Since the drving member cames aroand the fhud, i tends to
rotale the tarhine. As the speed of the driving member increases, the cuvulating fluid gains energy
and the same s imparied (o the furbine and camses it 10 tum. Thus power is tranamitted from the
impelier or pump 0 the turbine

A Nuid coupling slways slips by sbowt 2 10 4% when transmitting full load. It meams that the
tarbine o always runmang slightly slower than (he (mpeller and m such complete dnconpection of
the drive i pot possihle, Thus the fluld compling s sot sultable for cedinary gear hox and W

genorally used with epicyclic geans 10 provide & seml or Tully susamatic gesr bay,




Advantages
The main advantages of a fluid coupling are:
[, Smooth transmission of power from engine to gears.
2, Elimination of clutch pedal.

3. Damping of the torsional vibrations of the crankshafl,

4, Less mamtenance due (o absence of fnction surface,

5, During braking or coming down a hill, the transmission shocks are absorbed by the fuid.

The main disadvantage of fluid coupling is the presence of idling drag and that overloading of
the fluld coupling not only slows down the turbine but also overloads the engine. Also the slip is
greater at lower speeds (it 15 about 2% at max, efficiency).










to chan
wheels

* Clutch Disengage when :
— Starting the engine
— When shifting the gear
— When stopping the vehicles

— When idling the engine



* Engage :
— When the vehicle is to move.

— When the vehicle is moving.

* |t also permit the gradual locking up the load
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Dynamic Balancing
Compact Size
Minimum Inertia
Vibration damping
Ease of Operation
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clutch shaft.

— It carries friction materials on both side of its
surface.

— when gripped between the flywheel & pressure
plate, it rotates the clutch shaft through the
splines.

* Operating member : Foot pedal, linkages, release or
throw out bearing, release lever and spring



* Dry t

— Cone clutch

* External

* Internal
e Centrifugal clutch
* Semi- centrifugal clutch

e Diaphragm clutch
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In engaged position torque is transmitted from
engine shaft via the fly wheel & and male cones to
the gear box shaft .

During engagement pressure is applied by means of
spring. For disengagement male cones are pulled by
means of lever .

In this type of clutch normal force is larger as
compared to axial force in single plate clutch, Where
axial force is equal to contact surface.






Fricti splined
from inside an over the gear box.

Generally friction plate is in engaged position and to
disengage this pressure in applied against spring
manually by lever mechanism. When pedal is pressed
pressure plates are moved to the right against force of

spring .
When pressure plate and friction plate is released then
clutch is disengaged.

Less force is needed to apply on the pedal for
disengagement.
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all diame
transmission.

~* Note that friction plates are attached in grooves of
flywheel and pressure plate in alternate number
series.

* This type of clutch is used in heavy vehicles.
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lower speed range becomes possible. The
centrifugal force supplements the necessary
extra clamping thrust at higher speeds
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attached to both single plate and multiplate
clutch.

WORKING: When we press the clutch pedal
the fluid flows from master cylinder to slave
cylinder mounted on the clutch. Fluid from
the slave cylinder is released under pressure
which further operates the clutch release fork
to disengagement of discs.




* Asbestosu = 0.2 anti heat characterstics

* Non Asbestos Clutch facing

« SW3-AF  p=0.28at50° C& p=0.36at250° C
« HWK200  u=0.40



Flusd coupling 18 o hydeaube unit that replaces a clutch in o semd of fully automatic symem, and
ranamits engine torque 1o & transmission system. Since the coupling is & major part of the engine
lywhee! wssembly, it Is abso called » fluid Nywhee! or Nusd-drive scting &5 an antomatic chuch, In
this drive the power flows through o Nusd (ostead of through o mechamscal device, The Nusd drive
consists of a driving and 1 driven member both bowl or half-doughnut shaped, immersed in a flwid
contuined in » caning. These unity ure mounted very closely with thetr open cods facing each other,
s0 that they can be tuned independently without touching

FLiciccad ng




Operation The driving umit (impeller) s linked to the engine crankshaft sad sets the oil into motion
when the throttle s opened. The force of the rotating, trapped oll impinges on the fins af the driven
wnit (the runner o turbine) and camse it 10 move, Thus the fluid ranamits the engine power 10 the
chutch-driving plate withowt any metal to metal contact, Pigure 12,12 shows the simplified diagram
of a fuid flywheel. It comists of & split housing driven by the engine. The turbine is anached to
the gear box chutch shalt and It is mside the howsing. It acts & & driven member. Both the driving
(pomg oc impeller) and the driven member have radial vanes. When the driving member rotates with

the engine, the Muad is thrown outwards under the action of centrifugal force. It circolates from
the flywheel 10 the turhine vanes. Since the drving member cames aroand the fhud, i tends to
rotale the tarhine. As the speed of the driving member increases, the cuvulating fluid gains energy
and the same s imparied (o the furbine and camses it 10 tum. Thus power is tranamitted from the
impelier or pump 0 the turbine

A Nuid coupling slways slips by sbowt 2 10 4% when transmitting full load. It meams that the
tarbine o always runmang slightly slower than (he (mpeller and m such complete dnconpection of
the drive i pot possihle, Thus the fluld compling s sot sultable for cedinary gear hox and W

genorally used with epicyclic geans 10 provide & seml or Tully susamatic gesr bay,




Advantages
The main advantages of a fluid coupling are:
[, Smooth transmission of power from engine to gears.
2, Elimination of clutch pedal.

3. Damping of the torsional vibrations of the crankshafl,

4, Less mamtenance due (o absence of fnction surface,

5, During braking or coming down a hill, the transmission shocks are absorbed by the fuid.

The main disadvantage of fluid coupling is the presence of idling drag and that overloading of
the fluld coupling not only slows down the turbine but also overloads the engine. Also the slip is
greater at lower speeds (it 15 about 2% at max, efficiency).







