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   Abstract--As technology is being developed man seeks 
comfort particularly in automobile he needs safety, comfort and 
fuel economy. Since conventional all-wheel-drive system has a 
locked transfer case there is fixed torque transformation. If one of 
those two wheels comes off the ground or is on a very slippery 
surface, the torque applied to that wheel drops to zero due to 
uneven traction which affects the safety, comfort and fuel 
economy. So we have to look for smart materials and sensors 
coupled with traditional all-wheel-drive system to improve better 
traction.  Smart materials system are nonliving system that 
integrates the functions of sensing, logic and to respond adaptively 
to change in their condition or the environment to which they are 
exposed, in a useful and usually repetitive manner. It possess both 
sensing and actuation capability. With these electronic equipments 
we will get quick response within few millisecond and the driver 
can enjoy the benefits without knowing what the system is doing. 
In intelligent all- wheel-drive (IAWD) system features an 
electronically controlled multiplate plate clutch that transmits 
power via a chain-driven shaft extending to the front axle. The 
design of transfer case is based on electronic torque control 
technology, and it is actuated by an electric motor. In extreme  
 cases, the front and rear axels may be totally disconnected or 
firmly connected to one another, acting in the same way as a 
longitudinal differential on conventional all-wheel-drive. In 
IAWD system, the transverse lock is provided by dynamic 
stability control system (DSC) using the electronic brake function. 
Under uneven traction the sensor senses the wheel slip, the control 
system can bring in the DSC to intervene by reducing engine 
torque and applying individual wheel braking.  
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I. INTRODUCTION 
 

HERE are almost as many different types of four-
wheel-drive systems (such as 1.four-wheel-drive 

vehicles 2.All-wheel-drive vehicles 3.Intelligent- All-
wheel-drive vehicles, etc). It seems that every manufacturer 
has several different schemes for providing power to all of 
the wheels 
• Four-wheel drive - "Four-wheel drive" implies the 

vehicle has manually engaging, temporary four-wheel 
drive. 

• All-wheel drive - All-wheel drive" refers to vehicles 
that have permanently engaged or automatically 
engaging four-wheel-drive capability. 
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• Intelligent all-wheel-drive- It is either temporarily or 

permanently engaged. It is controlled by an 
electronically controlled multi-plate clutch in the 
transfer case, controlled by DSC - Dynamic stability 
control    

 
II. ALL-WHEEL-DRIVE (AWD): 

A typical planetary-type transfer case on a traditional 
all-wheel-drive system has a fixed torque distribution such 
as 40% to the front and 60% to the rear axle is on slippery 
ground and loses traction completely, the front axle with 
good grip cannot transfer case. So brakes intervention is 
needed to slow down the spinning axle and transfer torque 
to the other. That can take up to 0.5s. The fixed distribution 
remains-40% is transferred to the ground and 60% is 
“burned” in the brakes. So the main disadvantages of the 
AWD are, 
• It cannot be used on-road because of the locked 

transfer case. 
• Since the torque is split even, if one wheel is slipped 

the other wheel also receives zero torque even if is in a 
good traction.                   

 
III. INTELLIGENT ALL-WHEEL-DRIVE 

(IAWD) 
Intelligent all-wheel-drive works under the concept 

active dynamic driving control. This sophisticated 
technology not only provides optimum traction under 
difficult conditions, but also, through its electronically 
controlled variable distribution of power front-to-rear, 
ensures greater driving safety and enhanced dynamic 
performance on the road.  

The new Intelligent all-wheel-drive system being able 
to split up drive power very quickly and fully variably 
between the front and rear axle, depending on driving 
conditions. Proactive power distribution also ensures 
maximum all-wheel-drive performance before any of the 
wheels are able to spin on the road, the electronically 
controlled multiple-plate clutch with an extremely quick 
response time transmitting the power of the engine via a 
chain-driven drive shaft running parallel to the engine at the 
left all the way to the front axle. The drive shaft is linked to 
the right front wheel by a connection shaft running through 
the oil sump, an intelligent concept serving, inter alia, to 
lower the position of the engine and, accordingly, the 
vehicle’s center of gravity, while maintaining a good level 
of ground clearance at the same time. This benefits the 
vehicle’s driving dynamics, reducing body sway in bends 
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and providing good driving characteristics even on the 
worst and toughest surfaces.  

The “heart” of IAWD technology: an electronically 
controlled multiple-plate clutch: The “heart” of IAWD 
technology is fitted in the power divider: the electronically 
controlled multiple-plate clutch masterminding the flow of 
power to the front axle within milliseconds, depending of 
course on current requirements. In an extreme case the front 
and rear axles may indeed be either completely 
disconnected or connected rigidly to one another. 

The transverse lock, that is the flow of power to the 
two front and rear wheels, is provided by DSC using the 
electronic brake function: Whenever a wheel threatens to 
spin without conveying power, it is slowed down by the 
brakes, the differential in the final drive automatically 
feeding more power to the wheel at the other end of the 
axle.  

The big advantage of IAWD: rapid information 
allowing a quick response.  

The new intelligent all-wheel-drive system serves as 
the “brain” controlling the flow of power to the wheels. 
Directly networked to the DSC driving stability system, 
IAWD enables DSC to operate even more efficiently. And 
indeed, this is a mutual partnership in a win-win situation, 
DSC also giving IAWD a number of benefits. Contrary to 
other all-wheel-drive systems, for example, IAWD is 
proactive: While conventional all-wheel drive does not 
respond until the wheels have started to spin, IAWD, 
evaluating the driver’s wishes by means of, say, the 
position of the gas pedal, is able to recognize driving 
situations in which all-wheel drive is beneficial. The result 
is all-wheel-drive performance and stability before the 
wheels are able to build up any slipping action in the first 
place. 

       IAWD also uses all the information gathered by DSC 
Dynamic Stability Control, the yaw rate sensor, for 
example, determining any rotating movement of the vehicle 
and the steering angle sensor registering the position of the 
steering wheel. Together with information on the speed of 
the vehicle provided by the wheel sensors as a function of 
lateral acceleration, and on the basis of engine data, IAWD 
is able to determine the specific driving situation at an 
earlier point in time, distributing drive power perfectly 
between the front and rear axles. The result is a significant 

improvement of agility the driver will appreciate above all 
on winding mountain roads.  
In practice IAWD provides any required shift of torque and 
drive forces between the axles with maximum efficiency in 
the shortest possible time. This, in turn, is a significant 
advantage for the driver, the flow of power being 
consistently adapted to the driving situation.  

 
IV. A FEW EXAMPLES 

• When setting off under everyday motoring conditions, 
the multiple-plate clutch remains almost completely 
locked until the vehicle has reached a speed of 
approximately 20 km/h, thus ensuring maximum 
traction in the start-off phase. Then the system 
distributes engine power fully variably between the 
rear and front axle, in all cases as a function of driving 
conditions.  

• In bends re-distribution of the flow of power within 
split seconds reduces any under- or oversteer. Should 
the rear end of the car swerve round, for example, in a 
bend, IAWD will close the multiple-plate clutch even 
tighter, feeding more power to the front wheels. This 
allows the rear wheels to build up greater side forces 
and the vehicle will be stabilised. Interacting with 
DSC, in turn, IAWD is able to detect any risk of 
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oversteering at a very early point in time, intervening 
before the driver even recognises the change in driving 
conditions. In a nutshell, therefore, the vehicle quite 
literally runs on those proverbial rails, DSC Dynamic 
Stability Control not intervening until variable power 
distribution alone is no longer sufficient to eliminate 
the risk of oversteer.  

• Whenever the vehicle “pushes” out of a bend over its 
front axle, IAWD is able to determine this understeer 
thanks to information provided by DSC, setting off the 
understeering effect by reducing the flow of power to 
the front wheels. In an extreme case, therefore, the 
vehicle may run on 100 per cent rear wheel power. And 
if even this is not sufficient, DSC will take over, 
enabling the driver of the vehicle to enjoy the ride, for 
example on serpentine routes. IAWD even 
compensates abrupt changes of the gas pedal without 
the slightest problem: While the minimum time lag 
between the driver pressing down the gas pedal and the 
engine building up power is 200 milliseconds, the 
multiple-plate clutch is able to open or close 
completely within just 100 milliseconds.  

• When driving with a large steering angle and under low 
engine power – that is the classical situation when 
parking – all-wheel drive becomes rear-wheel drive, 
with all the power of the engine going to the rear 
wheels. This avoids any unpleasant tension on the 
drivetrain and any kind of influence on the steering.  

• On gradients with a slippery surface such as snow, 
locking action connecting the front and rear axles 
prevents individual wheels from spinning. Hence, DSC 
is required to take back engine power or apply the 
brakes only under far more difficult driving conditions. 
Then, when accelerating again, the locking action of 
IAWD serves additionally to significantly reduce the 
risk of losing longitudinal or lateral forces on the 
various wheels, giving the driver a much safer and 
more agile driving experience.   

 
HDC for taking downhill gradients in a safe, 

controlled process: 
  Hill Descent Control (HDC), an “intelligent” 
downhill driving technology for steep gradients. On loose 
or slippery surfaces, for example, HDC enables the driver 
to proceed down a hill smoothly and safely, without the 
slightest effort: Without the driver having to intervene, the 
vehicle – as if it were fitted with a reduction gear – 
proceeds downhill smoothly and consistently at just over 
walking pace. Integrated in DSC Dynamic Stability 
Control, this automatic speed control system operates by 
applying the brakes individually as required on all four 
wheels. HDC is activated and deactivated manually by a 
separate button. HDC automatically reduces the speed of 
the vehicle in a linear deceleration process to approximately 
8 km/h (5 mph), then keeping speed consistently at this 
level. Now, depending on his requirements, the driver is 
able to adjust his speed within the HDC control range 

between 6 and 25 km/h. And as soon as the driver 
accelerates above the 35-km/h limit, HDC switches over to 
the stand-by mode, finally being automatically deactivated 
at speeds of more than 60 km/h (40 mph).  

 
V. CONCLUSION 

 

In this paper, I have emphasized that by adopting this 
technology by electronically controlled multi-plate clutch in 
sports utility vehicle (SUV) reduces manpower, tension free 
and safety ride to the passengers, to a great extent. And also 
it increases fuel economy and better traction control. 
Linking smart materials and sensors with the machines is 
also a kind of hybridization. It improves the accuracy and 
durability of the machine components. In recent automobile 
technology, electronic materials mostly control all the 
components. In India these developments are lagging back 
when compared to the technology in abroad. So we have to 
develop those technologies in our country to make our 
people to have a comfortable and safety ride. 
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