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Abstract

The most conventional and general steering arrangement is to turn the front wheels using a hand—operated steering wheel which is
positioned in front of the driver. The six wheel three mode steering system is a modification for the present steering which is used
for the improvement of easiness for vehicle handling. The six wheel three mode steering system assists driver by controlling the
steering angle of vehicle’s six wheels as the requirement of driver, for making the parking and handling at congested areas easier.
For meeting the application the rear wheels steer in the opposite direction or in the same direction of the front wheels, allowing
reduced turning radius or sliding of vehicle to sideways. .if we are able to transmit the motion that is given on steering wheel to
the rear wheels and able to control like front wheels as our requirements, which is the basic idea of our project six wheel three
mode In convertible six wheel steering with three mode operation three steering modes can be changed as needed which assists in
parking at heavy traffic conditions, when negotiating areas where short turning radius is needed and in off road Driving. We have
fabricated the six wheel steering with three mode operation. The main aim of this project is to steer the vehicle according to the
requirement. The six wheel steering is more required in critical roads and in desert roads. In this project we implement.
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l. INTRODUCTION

The six wheel three mode steering system is a modification for the present steering which is used for the improvement of easiness
for vehicle handling. The six wheel three mode steering system assists driver by controlling the steering angle of vehicle’s six
wheels as the requirement of driver, for making the parking and handling at congested areas easier. For meeting the application
the rear wheels steer in the opposite direction or in the same direction of the front wheels, allowing reduced turning radius or
sliding of vehicle to sideways. .if we are able to transmit the motion that is given on steering wheel to the rear wheels and able to
control like front wheels as our requirements, which is the basic idea of our project six wheel three mode In convertible six wheel
steering with three mode operation three steering modes can be changed as needed which assists in parking at heavy traffic
conditions, when negotiating areas where short turning radius is needed and in off road Driving. Nowadays, the condition of
increasing road traffic makes the handling of vehicles more difficult. The present scenario demands an exploration of new vehicle
handling mechanism, which in turn forces us to find out an alternative way instead of current system or a modified steering
mechanism for better handling. While the vehicle enters a congested or narrow area there would be no one who doesn’t wish for,
if they would be able to reduce the turning radius of their vehicle or if they could move the whole vehicle sideways without turning
the vehicle. Here, comes the application of Six Wheel Three Mode which provides the same by steering the rear wheels too as our
requirement. It should not be confused with four-wheel drive in which all six wheels of a vehicle are powered. With the help of
this system, the rear wheels also can be turned with respect to the direction of front wheels whenever required. Thus, the vehicle
can be controlled more effectively especially during cornering, parking or when we get into a congested/narrow area. This system
finds application mainly in off-highway vehicles such as forklifts, agricultural and construction equipment and mining machineries.
It is also useful in passenger cars, mainly SUVs. When both the front and rear wheels steer toward the same direction, they are
said to be in-phase and this produces a kind of sideways movement of the car. Other arrangements are sometimes found on different
types of vehicles, for example, a tiller or rear—wheel steering. Tracked vehicles such as tanks usually employ differential steering
that is, the tracks are made to move at different speeds or even in opposite directions to bring about a change of course.

Il. LITERATURE SURVEY

In an active six-wheel steering system, all six wheels turn at the same time when the driver steers. In most active four-wheel
steering systems, the rear wheels are steered by a computer and actuators. The rear wheels generally cannot turn as far as the front
wheels. There can be controls to switch off the rear steer and options to steer only the rear wheel independent of the front wheels.
At low speed (e.g. parking) the rear wheels turn opposite of the front wheels, reducing the turning radius by up to twenty-five

All rights reserved by www.journal4research.org 77



Six Wheel Three Mode Steering System
(J4R/ Volume 04 / Issue 02 / 014)

percent, sometimes critical for large trucks or tractors and vehicles with trailers, while at higher speeds both front and rear wheels
turn alike (electronically controlled), so that the vehicle may change position with less yaw, enhancing straight-line stability. The
"Snaking effect" experienced during motorway drives while towing a travel trailer is thus largely nullified.[dubious — discuss]
Four-wheel steering found its most widespread use in monster trucks, where maneuverability in small arenas is critical, and it is
also popular in large farm vehicles and trucks. Some of the modern European Intercity buses also utilize fourwheel steering to
assist maneuverability in bus terminals, and also to improve road stability. Previously, Honda had four-wheel steering as an option
in their 1987-2000 Prelude and Honda Ascot Innova models (1992-1996). Mazda also offered four-wheel steering on the 626 and
MX6 in 1988.General Motors offered Delphi's Quadrasteer in their consumer Silverado/Sierra and Suburban/Y ukon. However,
only 16,500 vehicles have been sold with this system since its introduction in 2002 through 2004. Due to this low demand, GM
discontinued the technology at the end of the 2005 model year.Nissan/Infiniti offer several versions of their HICAS system as
standard or as an option in much of their line-up. A new "Active Drive" system is introduced on the 2008 version of the Renault
Laguna line. It was designed as one of several measures to increase security and stability. The Active Drive should lower the effects
of under steer and decrease the chances of spinning by diverting part of the G-forces generated in a turn from the front to the rear
tires. At low speeds the turning circle can be tightened so parking and maneuvering is easier.

I1l. SUMMERY

Here we have fabricated the six wheel steering with three mode operation. The main aim of this project is to steer the vehicle
according to the requirement. The six wheel steering is more required in critical roads and in Hill roads. In this project we
implement three steering modes in a single vehicle and the modes can be changed as needed. In conventional four wheelers system
has only one steering arrangement only to turn the front. To turn the car in short radius and in off road conditions we have to take
the car in reverse. This is due to unavailability of steering control of rear wheels following problem may occur. The four wheel
three mode steering system assists driver by controlling the steering angle of vehicle’s four wheels as the requirement of driver,
for making the parking and handling at congested areas easier. For meeting the application the rear wheels steer in the opposite
direction or in the same direction of the front wheels, allowing reduced turning radius or sliding of vehicle to sideways. .if we are
able to transmit the motion that is given on steering wheel to the rear wheels and able to control like front wheels as our
requirements, which is the basic idea of our project four wheel three mode.

A. Car Parking

With increasing number of vehicles on road it’s become more difficult for drivers to park the vehicles. With limited space available
the time taken to park the vehicles is limited. With normal steering mode it’s highly unlikely to achieve the task. Hence there’s a
need for some new mode for steering.

B. High Speed Lane Change

In race courts, it’s highly unlikely for cars to turn the car across the lane with front wheel steering in high speed. The wheels would
tend to lock resulting in skidding of car probably leading to accident. Hence both rear and front wheels should be steered to control
the car.

C. Short Turning Radius

Whenever it comes to short radius, cars with front wheel steering generally stumble. It’s because front wheels generally will be
steered properly across the short turning radius. But the rear wheel which follows it will not be steered properly. Hence special
engagements are required to steer both rear and front wheels.

IV. MATERIAL USED

—  Chassis board

— L-Clamp

— D.C. motor

—  Fiber wheel

— Nut and bolts

—  Mild steel pipes

— D.C. power supply
— Chaindrive

— Rocker switch
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V. WORKING PROCESS

A. First Mode Operation (Normal Mode)
When the leaver is in starting position, the steering operation is carried out in normal condition.

Fig. 1:

B. Second Mode Operation (Sliding Mode)

When the leaver is in middle position, the other two modes can be used. When the gear arrangement is pushed to one position, the
bevel gears get engaged and the steering of rear wheel is ensured and is in same direction as that of the front wheels.

Fig. 2:

C. Third Mode Operations (Radius Reduction Mode)

When the leaver is in end position, the bevel gear disengages and the bevel gear gets engaged. Due to spur gear arrangement, the
rear wheel steers in opposite direction to the front wheel. This results in third mode steering. Three steering modes can be changed
as needed which assists in parking at heavy traffic conditions, when negotiating areas where short turning radius is needed and in
off road Driving.
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Fig. 3:

V1. LOCK DIAGRAM

SIX WHEEL THREE MODE STEERING SYSTEM
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VI11.ADVANTAGES

— Easy maintenance.

— Mode change is easy.

— Implementation is easy.

—  Superior cornering stability.

— High speed straight line stability.

— Improved steering responsiveness and precision.

— Notable improvement in rapid lane changing man oeuvres.

—  Smaller turning radius and tight space maneuverability at low speed.

VIIl. DISADVANTAGES

Following are the places and positions where there are chances of failure of rear wheel steering system:

—  Car while turning at speed of 50kmph suddenly reduces its speed to 30kmph there is transition from in-phase to out-phase
steering. Since the car is turning there is also possibility of pinion stuck between two racks inside casing. Then for that instance
car will become two wheel steering but this will not have any effect on front wheels and thus will not cause any damage or
accident.

— Pump and Sensors should be checked regularly to avoid its failure.

— It will increase the total cost of the vehicle almost by 25000 on mass production.

— Suspensions in rear wheels demands considerable changes for proper working of the vehicle with varying load.

IX. APPLICATIONS

—  Used for easy parking in six wheelers.

— ltis applicable for all six wheeled vehicles.

— Parallel parking: Due to smaller turning radius the parking and un parking of vehicle is easily performed towards the right or
left side.

— High speed lane changing: In this is less steering sensitive this does require a lot of concentration from driver since he has to
judge the space and vehicles behind them.

— Slippery road surfaces: Due to the rear wheel steering operation on low friction surfaces occurs hence vehicle direction easier
to control.

— Narrow Roads: Due to rear wheel steering on narrow roads with tight bends, counter phase steering reduces the turning radius.

— U-Turns: By minimizing the vehicle’s turning radius and counter phase steering of rear wheels enables U- Turns to be
performed on narrow roads.

X. FUTURE SCOPE

Having studied how 6WS has an effect on the vehicle's stability and driver maneuverability, we now look at what the future will
present us with. The successful implementation of 6 Wheel Steering using mechanical linkages & single actuator will result in the
development of a vehicle with maximum driver maneuverability, uncompressed static stability, front and rear tracking, vehicular
stability at high speed lane changing, smaller turning radius and improved parking assistance. Furthermore, the following system
does not limit itself to the benchmark used in this project, but can be implemented over a wide range of automobiles, typically
from hatchbacks to trucks. This coupled with an overhead cost just shy of Rs. 11,500 provides one of the most economical steering
systems for improved maneuverability and drivers* ease of access. With concepts such as “ZERO TURN” drive as used in ,,Tata
Pixel™ and “3600 Turning” used in ,,Jeep Hurricane®™, when added to this system, it will further improve maneuverability and
driver’s ease of access.

XI. CONCLUSION

This project work has provided us an excellent opportunity and experience, to use our limited knowledge. We gained a lot of
practical knowledge regarding, planning, purchasing, assembling and machining while doing this project work. We feel that the
project work is a good solution to bridge the gates between the institution and the industries. We are proud that we have completed
the work with the limited time successfully. The SIX WHEEL WITH THREE MODE STEERING is working with satisfactory
conditions. We can able to understand the difficulties in maintaining the tolerances and also the quality. We have done to our
ability and skill making maximum use of available facilities. In conclusion remarks of our project work, let us add a few more
lines about our impression project work. Thus we have developed a “SIX WHEEL WITH THREE MODE STEERING” which
helps to design a robot. In this project, we have combined the mechanisms of robotic and monitoring systems using an electronic
control units which actually moves and records the instants of the soil report and feeds it back to the control unit.
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