Automobile

Related Theory for Exercise 2.2.83 & 2.2.84

Mechanic Diesel - Diesel engine components

Flywheel

Objectives : At the end of this lesson you shall be able to

* state the function of flywheel
* state the construction of flywheel.

The flywheel stores energy during the power stroke and
supplies it to the crankshaft during the idling stroke i.e.
suction, compression and exhaust. In many engines the
flywheel also serves as a mounting surface for the clutch.

Construction

The flywheel Fig 1 is attached to the rear end of the
crankshaft (1) by means of bolts (4). A large ring gear (3)
is attached to the flywheel. While starting, the engine
starter motor’'s gear engages with the ring gear (3), andthe
flywheel (2) rotates to crank the engine. When an auto-
matic transmissionis used the torque converter assembly
acts as the flywheel. The flywheel also serves as a
mounting and frictional surface for the clutch assembly.
The size of the flywheel depends upon the number of
cylinders and general construction of the engine.

Fig 1
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Vibration damper

Timing marks of the flywheel

Anengineis provided with timing marks (Fig 2) on arotating
men member and a stationary pointer. The timing mark (1)
is punched on the circumference of the flywheel/crank
pulley. A pointer (2) is fixed on the flywheel housing (3) /
timing cover. Timing is adjusted when the pointer (2)
coincides with the flywheel mark (1) and at this time
distrubutor contact should just start ot open.

Fig 2
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Objectives: At the end of this lesson you shall be able to

* state the function of vibration damper
* Functions of a vibration damper

Vibrationdampers arefixed atthe frontend of the crankshatt.
The main function of a vibration damper is to reduce
torsional vibrations and stress. It helps in reducing the
flywheel weight and increases the crank-shatt life.

Types and Construction

There are mainly two types of vibration dampers in use.
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Rubber floating type

The damper (Fig 1) is made into two parts, a small inertia
ring or damper flywheel (1) and the pulley (2). They are
bonded to each other by a rubber insert (3).

As the crankshaft speeds up or slows down, the damper
flywheel has a dragging effect. This effect slightly flexes
the rubber insert (3) which tends to hold the pulley and
crankshaftto a constant speed. Thistendsto take on the
twist and untwist action and torsional vibrations of the
crankshatft.



Fig 1 Clutch and rubber bush dampers
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In this type (Fig 2), in between the damper (1) and the
pulley (2), two frictionfacings (3) are provided. A spring
(4) and aplate (5) are fixed to control the friction between

A the damper (1) and the pulley (2).
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Automobile

Related Theory for Exercise 2.2.85

Mechanic Diesel - Diesel engine components

Timing Gear Drive

Objectives : At the end of this lesson you shall be able to

* state the timing gear drive.

e Timing Geardrive
¢ Timing Chaindrive
Timing Gear drive

This direct drive (Fig 1) is used where the crankshaft and
the camshatftare very close to each other. Sincether.p.m.
of the camshaft is half of the crankshaft speed, the
camshaftgear (1) teethistwice as many asthe crankshaft
gear (2)teeth. Inthis, the engine’s camshaft rotates in the
reverse direction of the crankshaft. In some engines an
idler gear is used to have the same direction of rotation for
the crankshaft and the camshaft. When camshaft and
crankshaftis assembled after overhauling the engine the
turning marks should be coincids as in Fig 1.

Fig 1

TIMING MARKS
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Timing chain (Fig 2)

With this type of sproket drive the camshatft is driven by
means of a chain with the aid of various.

Fig 2
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Auxiliary components
Single or multiple chains are used in this type of drive.

The chain is usually tensioned by means of a hydraulic
chain tensioner which is controlled by the engine oll
pressure.

The chainis addtionally guided inrailsto the chain vibration
and noise.

The direction of crank shaft and camshaft is same.

The chain and chain tensioner are only subjectto minimal
wear sothatservicingis unnecessary. Ifneedbe, i.e.inthe
event of excessive wear, the chain must be renewed. If a
fault is found the chain tensioner is changed.

1 Camshaftsprocket

2 Timingchain

3 Crankshaftsprocket

4 Chaintensioner

5 Guiderail



Automobile

Related Theory for Exercise 2.2.86

Mechanic Diesel - Diesel engine components

Clutch

Objectives: At the end of this lesson you shall be able to
* state the need for a clutch

* list out different types of clutch

* state the function of the clutch

» state the construction of fluid coupling

Need for a clutch

Depending uponthe differentloads are requiring change of
speed to match the rated power available in the engine.
Vehicle speed can be changed by shifting gears.

While shifting gears, the speed ofthe sliding sleeve and the
respective gear on the main shaft should be synchronised
to avoid gear collision noise. This is achieved by discon-
necting the transmission of power from the engine flywheel
to the gear box shaft with the help of the clutch. Thus,
clutch is used to connect and disconnect transmission of
power fromthe engine flywheel to the gear box drive shaft.

Function of the clutch

— Theclutch should connectthe powerfromthe engine to
transmission smoothly gradually without affecting the
othercomponents.

— Itshould damp vibrations and shocks during operation.

— It should not slip under high torque transmission.

Torque transmission by clutch depends upon the:

contact area of the clutch plate.

co-efficient of friction of lining material.

spring pressure.

number of clutch plate used.
Different type of clutches
Theyare

— Single plate clutch

— Multi - plate clutch

— Dual clutch

— Dry and wet clutches

— Coneclutch

— Dog clutch

— Diaphragm spring type clutch
— Fluidcoupling

Single plate clutch (Fig 1): A clutch consists of driven (1)
and driving shafts (2). Aclutch cover (3) ismounted onthe
flywheel (4) by a set of screws (5). A pressure plate (6)
presses the clutch plate (7) against the flywheel by the
pressure of springs (8). The clutch plate hub (9) is splined
(10) on the gear box drive shaft. The clutch plate rotates
along with flywheel and power is transmitted to the drive
shaft. When the clutch pedal is pressed, the release
bearing (11) pushes the thrust plate (12) through the
linkages.

Fig 1
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WORKING OF SINGLE PLATE CLUTCH

The thrust plate pushes the clutch finger (13), the clutch
finger swivels and movesthe pressure plate away fromthe
flywheel. When the springs are compressed, the pressure
plate does notexert pressure onthe clutch plate andinturn
the clutch plate does nottransmit power from the flywheel
to the drive shaft.

The clutch plate (Fig 2) consists of atorque plate (14) and
clutch lining (15) made of frictional material fixed on the
torque plate by reverts (16). Damper spring (17) are fixedin
the torque plate to dampen shocks and vibrations during
clutch operation.

Fig 2

CLUTCH PLATE
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Multi-plate clutch (Fig 3)

Totransmit more torque, more contactareais necessary.
Instead of using alarger diameter clutch plate, two or three
small clutch discs are used to increase in frictional area.
The pressure plates (2) and clutch plates (1) are alterna-
tively arranged on the clutch shaft (3) and compressed by
a number of pressure springs (4). This type works in the
same way as a single plate clutch does.

Fig 3

MULTI-PLATE CLUTCH

MDN228613

Dual clutch (Fig 4)

Dual clutches are combination of the primary master clutch
(1) transmitting torque to the driving wheel and secondary
P.T.O clutch (2) to drive P.T.O shaft. Dual clutch is
mounted into the flywheel with primary pressure ring plate
(3)and PTO pressurering plate (4) (Fig.4) Disc spring (5),
inserted in between two pressure rings, throughinsulating
pad (6), pressing on both plates with there outer friction
surface is the pressure element. Clutch guard (7) is
mounted on the flywheel for safety reason. When clutch
pedal is pressed patrtially , it disengages gearbox, while
when pressed completely P.T.O drive is cut off.

EXPLODED VIEW OF DUAL CLUTCH SYSTEM

MDN228614

Dry and wet clutches: These clutches may be dry or wet.
Whenthe clutchis operated dry without ol itis called adry
clutch, but where the oil is used in the clutch it is called a
wet clutch. Oil is used to cool the friction plate. The wet
clutches are generally used along with or as a part of
automatic transmission. These types of clutches are
mostly usedin heavy tractor and earth moving machineries.

Cone clutch (Fig 5)

Inthis case friction plates are in the shape ofacone. When
the clutch is engaged the friction surfaces (4) of the male
cone (2) onthe clutch shaft (1) engage with the female cone
(3) onthe flywheel (5) due to the force of the spring. When
the clutch pedal is pressed the male cone slides on the
splines of the clutch shaft against the spring force. Itgives
more frictional area and is simple in construction. It is
practically absolute and the same principle/device is used
in the synchroniser unit in a synchro-mesh gear box.

Fig 5
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Dog clutch (Fig 6)

This type of clutch is used to lock two shafts together or to
lock a gear to a shaft. When the sleeve (2) slides on a
splined shaft (1) its internal teeth (5) match with the dog
clutch (3) teeth of the driving shaft (4) and the clutch is
engaged inthistype there is no possibility of a slip as both
the shafts revolve exactly at the same speed.

Fig 6

DOG CLUTCH
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Diaphragm spring type clutch (Fig 7)

In some tractor, instead of using coil spring a conical dish
shaped steel plate diaphragm spring (1) is used. It exerts
force onthe pressure plate (3) to press the clutch plate (4)
firmly for engaging the clutch. It does not have release
levers. The slots start from the centre of the diaphragm to
form a number of release fingers (2). It requires very little
pedal effortto disengage the clutch and it works noise free.

Fig7
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Fluid coupling (Fig 8)

Fluid coupling consists of two half shells fitted with interior
fins (7) which rotate from the hubs. These unitare mounted
very close to each otherwiththeiropen ends. Sothatthey
can turn independently without touching each other. A
housing (5) surrounds both units to make a complete
assembly inside, the assembly is fitted with 80% of fluid.
The driving unitimpeller (1) is linked to the crankshatft (2)
rotates. The driven impeller (3) is mounted on the driven
shaft (4) due to the movement of the oil, the impeller (3)
rotates and transmits torque to the driven shaft (4).

Fluid coupling enables the driver to use the clutch and gear
with less skill and fatigue than the conventional clutch.
Wrong clutch engagements or selection of improper gear
will not produce any of noise or sound. Any sudden load
is also cushioned and absorbed by the fluid coupling.
Dynamic stresses or breakages of the gear teeth of the
mechanism and final drive are reduced to minimal. Fluid
coupling is used with the epicyclic gear box as the output
shaft (drive shaft) is always in motion.

Fig 8

DIAPHRAGM SPRING TYPE CLUTCH

MDN228618

Automobile: Mechanic Diesel (NSQF Level- 4) - R.T. for Exercise 2.2.86

61




