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Abstract

The most conventional and general steering arrasgens to turn the front wheels using a hand-
operated steering wheel which is positioned in tfrohthe Driver. The steering column, which contaim
universal joint which is part of the collapsibleating column which is designed to allow it to d¢&i from a
straight line according to the Roadmap.

In CONVERTIBLE FOUR WHEEL STEERING I"H THREE MODE OPERATION three
steering modes can be changed as needed whichisassiparking at heavy traffic conditions, when
negotiating areas where short turning radius isleé@and in off road Driving.
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1. Introduction

Steering is the term applied to the collection @ihponents, linkages, which will allow for a vessw#l
vehicle to follow the desired course. An excepti®nhe case of rail transport by which rail trackembined
together with railroad switches provide the stegfimction.

The most conventional steering arrangement is rto e front wheels using a hand—operated steavimegl
which is positioned in front of the driver, througte steering column , which may contain univejseaits to
allow it to deviate somewhat from a straight li@gher arrangements are sometimes found on difféypes of
vehicles, for example, a tiller or rear—wheelesi®y. Tracked vehicles such as tanks usually eynplo
differential steering that is, the tracks are memlenove at different speeds or even in oppositectivns to
bring about a change of course.

2. RACK AND PINION

A rack is a toothed bar or rod that can be thowdlats a sector gear with an infinitely large radifis
curvature. Torque can be converted to linear fdmgeneshing a rack with a pinion: the pinion turtie rack
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moves in a straight line. Such a mechanism is usaditomobiles to convert the rotation of the stegwheel
into the left-to-right motion of the tie rod(s). & also feature in the theory of gear geometryerahfor
instance, the tooth shape of an interchangeablefggtars may be specified for the rack (infinielius), and
the tooth shapes for gears of particular actuail thdn derived from that. The rack and pinion gegre is
employed in a rack railway.

A rack and pinion is a pair of gears which convetational motion into linear motion. The circular
pinion engages teeth on a flat bar - the rack. titwtal motion applied to the pinion will cause tlaek to move
to the side, up to the limit of its travel. The ipimis in mesh with a rack. The circular motiontleé pinion is
transferred into the linear rack movement.

3. BEVEL GEAR

Bevel gears are gears where the axes of the twitssheersect and the tooth-bearing faces of treege
themselves are conically shaped. Bevel gears ast often mounted on shafts that are 90 degrees, &pdican
be designed to work at other angles as well. Ttehgiurface of bevel gears is a cone.

3.1 STRAIGHT BEVEL GEAR

Straight bevel gears are used for transmitting powetween intersecting shafts. They can operate
under high speeds and high loads. Their precisading is fair to good. They are suitable for 1:H drigher
velocity ratios and for right-angle meshes to atlyep angles. Their good choice is for right anglived of
particularly low ratios. However, complicated bdtinm and fabrication limits achievement of precisid@hey
should be located at one of the less critical mesifi¢he train. Wide applications of the straigbvél drives are
in automotive differentials, right angle driveshidénders and conveyors.

3.2SPIRAL BEVEL GEAR

Spiral bevel gears are also used for transmittiogygs between intersecting shafts. Because of the
spiral tooth, the contact length is more and cdntatio is more. They operate smoother than sttaigivel
gears and have higher load capacity. But, theicieffcy is slightly lower than straight bevel gear.

3.3HYPOIDAL BEVEL GEAR

These gears are also used for right angle driwehith the axes do not intersect. This permits the
lowering of the pinion axis which is an added adage in automobile in avoiding hump inside the edbile
drive line power transmission. However, the nortessection introduces a considerable amount oingjidnd
the drive requires good lubrication to reduce tiidbn and wear. Their efficiency is lower thamet two types
of bevel gears. These gears are widely used ircuday automobile drive line power transmission.

4. STEERING SYSTEM
The steering system is to achieve angular motioth@ffront wheels to negotiate a turn. This is done
through linkage and steering gear which convertrditary motion of the steering wheel into angulation of

the front road wheels.

Secondary functions of the steering system are:
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* To provide directional stability of the vehicle whgoing straight ahead.
e To provide perfect steering condition, perfectinglmotion of the road wheels at all time.
e To facilitate straight ahead recovery after conmptet turn. To minimize tire wear.

Till recently all vehicles were steered by turnthg front wheels in the desired direction, with thar
wheels following. However, lately all-wheel-steayithas been designed and employed in some selected
vehicles.

5. COMPONENTS

The four wheel steering with three mode operationsists of the following components to full file
requirements of complete operation of the machine.

» Rack and pinion
» Bevel gear

> spur gear
» Steering

» Wheel

» Hinge joint

5.1 DESIGN OF THE STEERING SYSTEM

TOP VIEW

Fig 5.1
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SIDE VIEW

Fig 5.2
6. WORKING PRINCIPLE
Our project consists of a steering setup, spursgéavel gears and lock nut. The three modes are,

1. Front wheel steer

G(me of turning circle
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2. Both front and rear wheel steer in same direction

L

3. Both wheels in opposite direction

When the lock nut is removed, the steering opemasocarried out in normal condition. That is only
front wheels steer. But when the lock nut is insgrtthe other two modes can be used. When the gear
arrangement is pushed to one position, the spus g engaged and the steering of rear wheelsisred and
is in same direction as that of the front wheeltieWthe gear arrangement is moved to other sidespthr gear
disengages and the bevel gear gets engaged. Dhevéd gear arrangement, the rear wheel steerspnsite
direction to the front wheel. This results in thirbde steering.
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6.1 WORKING PRINCIPLE OF THREE MODE STEERING
£ mode operation

When the lock nut is removed, the steering opemasocarried out in normal condition. That is only
front wheels steer. Fig 6.1 show the first moderafien.

Fig 6.1 first mode operation
2" mode operation

In 2" mode operation when the lock nut is inserted offier two modes can be used. When the gear
arrangement is pushed to one position, the bewbgget engaged and the steering of rear wheakisred and

is in same direction as that of the front wheelg.=2 shows the second mode operation.

Fig 6.2 second mode operation
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3 mode operations

When the gear arrangement is moved to other digebével gear disengages and the bevel gear gets
engaged. Due to spur gear arrangement, the reagl wteers in opposite direction to the front whédiis

results in third mode steering.

Three steering modes can be changed a@edeehich assists in parking at heavy traffic ctods, when
negotiating areas where short turning radius isle@eand in off road Driving. Fig 6.3 shows tH& Mode

operation.

Fig 6.3 third mode operation

7.LIST OF MATERIALS
7.1FACTORSDETERMINING THE CHOICE OF MATERIALS

The various factors which determine the choice afamal are discussed below.
1. Properties:

The material selected must posses the necessgugrpies for the proposed application. The various
requirements to be satisfied can be weight, surfedgh, rigidity, ability to withstand environmaait attack
from chemicals, service life, reliability etc.

The following four types of principle propertiesmhterials decisively affect their selection

a. Physical
b. Mechanical
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c. From manufacturing point of view
d. Chemical
The various physical properties concerned are ngelpoint, thermalConductivity, specific heat,
coefficient of thermal expansion, specific graviectrical conductivity, magnetic purposes etc.

The various Mechanical properties Concerned amngth in tensile,Compressive shear, bending,
torsion and buckling load, fatigue resistance, ichpasistance, elastic limit, endurance limit, anddulus of
elasticity, hardness, wear resistance and slidingegrties.

The various properties concerned from the manufiagiypoint of view are,

» Cast ability
» Weld ability
» Surface properties
» Shrinkage
2. Manufacturing case:

Sometimes the demand for lowest possible manufagturost or surface qualities obtainable by the
application of suitable coating substances may aentize use of special materials.

3. Quality Required:

This generally affects the manufacturing process altimately the material. For example, it would
never be desirable to go casting of a less numlbecomponents which can be fabricated much more
economically by welding or hand forging the steel.

4. Availability of Material:

Some materials may be scarce or in short supplyrelt becomes obligatory for the designer to use
some other material which though may not be a pedabstitute for the material designed. the dejivef
materials and the delivery date of product sholdd be kept in mind.

5. Space consider ation:

Sometimes high strength materials have to be selebtecause the forces involved are high and space
limitations are there.

6. Cost:

As in any other problem, in selection of materied tost of material plays an important part andigho
not be ignored.

Some times factors like scrap utilization, appeegarand non-maintenance of the designed part are
involved in the selection of proper materials.

8. ADVANATAGES
1. Easy maintenance.
2. Mode change is easy.

3. Implementation is easy.
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9. APPLICATIONS

» Used for easy parking in four wheelers

» ltis applicable for all four wheeled vehicles.
10. CONCLUSION

The project carried out by us made an impressisk ita the field of automobile industries. It is yer
usefully for driver while driving the vehicle.

This project has also reduced the cost involvatiénconcern. Project has been designed to perfoem t
entire requirement task which has also been prdvide
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