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1.
Networked Development, 
Integrated Systems: 
the New Arjeplog Test Centre and the Intelligent xDrive All-
Wheel-Drive System from BMW. 
(Short Version)

To ensure consistent and highly-concentrated development activities under optimum test conditions, the BMW Group now has a new, Group-owned test base in the town of Arjeplog in northern Sweden.

Just 56 kilometres or 35 miles south of the Polar Circle, this new Test Cen​tre offers perfect climatic and logistic conditions for testing vehicle compo​nents and new models in the process of reaching production standards. The new facilities and buildings in which BMW has invested some Euro 16 million serve to replace several former test sites in a number of countries. Now, therefore, 
all of the BMW Group’s winter test activities for the BMW, MINI, and Rolls-Royce brands may be conducted at the new Central Base in Arjeplog, ensuring significant synergies in work processes and even great​er efficiency than before.
Close cooperation of engineers in numerous Divisions at the new Centre facilitates the integration of work processes both in fundamental studies and practical tests. This benefits in particular the development of networked systems such as BMW’s intelligent xDrive all-wheel-drive technology. 
Ope​rating in conjunction with DSC Dynamic Stability Control, xDrive is partic​ul​arly efficient in distributing drive forces not only for optimum traction, 
but also for controlled and safe driving dynamics in bends. And the extra driv​ing pleasure ensured in this way also in everyday use makes a significant contribution to the benefits of this cutting-edge system and its great appeal.

Precisely this is why BMW already offers no less than 21 models with 
xDrive – and current developments indicate that soon more than every fourth BMW sold worldwide will be equipped with this intelligent all-wheel drive.

Looking into the future, BMW is going even further, focusing on ICM Inte​grated Chassis Management, to use the project title, combining a wide 
range of drive and control systems and integrating even more components 
in an all-round control philosophy. 

The new Test Centre in northern Sweden offers optimum conditions 
for developing such breakthrough technologies, allowing precise test and development routines under consistent conditions for the drivetrain, 
sus​pension, steering and brakes tested either individually or in their all-round interaction. This is what the BMW Group defines as networked develop​ment of fully integrated systems

Optimum working conditions in the bitter cold.

Arjeplog has been the preferred destination for winter testing for years, 
not only for BMW, but also for many other car makers. Driving on frozen lakes and snowbound roads is not only a gruelling test under extreme conditions, but also a particular challenge for new drive systems. 

With the new Test Centre built exclusively for the requirements of the 
BMW Group, the German manufacturer of premium cars is now highly autonom​ous at a location ideally suited for this purpose: Investing some 
Euro 16 million in Arjeplog, BMW has built an ultra-modern Test Centre offering BMW engineers and mechanics optimum working conditions. 
Just one ex​ample is the offices and workshops with generous dimensions and facilities as well as ultra-modern technical amenities. A filling station as well as a washing hall with various measuring and test tracks is also part of the Centre, which, through its particular location and climatic conditions, offers all the assets required for optimum testing.

Test routes are available from November until April also on the frozen Kakel Lake directly next to the BMW Test Centre, enabling BMW’s spe​cial​ists to conduct a wide range of driving tests under the most demanding con​ditions.

Building the new Test Centre, BMW naturally considered the specific re​quirements involved in testing and maintenance of cars with hydrogen drive. And last but not least, a secure network integrates the Arjeplog Test Centre within the BMW Group’s Research and Innovation Centre (FIZ) in Munich.

Previously tests were conducted at rented facilities and in areas leased 
by the Company for test purposes. Now, with a Company-owned Test Area, BMW benefits from far greater flexibility in terms of both space and 
time management, and has the opportunity to develop and test vehicles and components with an even higher level of all-round integration. This mainly involves vehicle components such as brake control systems, power units and major modules, as well as overall vehicle testing procedures. So engi​neers from all disciplines and areas of interest are now able to work to​gether closely in Arjeplog, finding optimum solutions for new systems or entirely new models.

An important economic factor in northern Sweden.

All buildings at the Arjeplog Test Centre were constructed by Swedish 
com​panies in typical local style on behalf of the BMW Group. In all, 11 jobs have been created at the Centre, all going to employees from the region. 
From November to March, an average of 100 BMW engineers and mech​anics work at the Test Centre, with up to 200 specialists employed on the 
site in peak periods, usually going to Arjeplog for a period of two weeks.

Test crews are accommodated in housing offered by local service pro​vid​ers, who also serve food and drinks. So for this reason alone, the Test Centre is an important economic factor for Arjeplog and the entire Province of Norrbotten.

BMW has been conducting a wide range of tests in Arjeplog, 56 kilometres or 35 miles south of the Polar Circle, for many decades, helping to make this small town the most important winter testing centre for the entire auto​motive industry. Indeed, the advantages offered by the Arjeplog Region may be summed up by three factors in particular: weather conditions, geo​graphical advantages, and low population density in the region. 

Temperatures in northern Sweden remain relatively constant between November and April at an average of 10 °C below zero. And while the thermometer may drop to 40 °C and even further below zero, precisely these relatively consistent temperatures offer ideal conditions for repro​ducible testing, with the many lakes in the area freezing over from October until May. Properly prepared, the ice on the lakes will be up to one metre thick, 
allowing not only passenger cars but even trucks to drive on the lakes. Clearly, test circuits with various frictional coefficients may be pre​pared on such icy surfaces and are then available for constant use over a long period. A further important advantage is that the noise inevitably caused by such testing procedures is hardly a problem in this part of Sweden with the lowest level 
of population density.

Even so, most tests are conducted during the day, with tests at night being extremely unusual. In other test regions such as the Alps, on the other 
hand, many tests have to be conducted at night, since this is the only time when temperatures remain sufficiently consistent over several hours.

In the light of these many advantages, numerous suppliers to the car in​dustry also develop and test their latest components and systems in Arje​plog, 
the presence of nearly all system suppliers on the spot offering BMW’s test team even better conditions for integrating various systems, components 
and technologies.

Networked systems for even greater driving pleasure.

Integrated processes are becoming increasingly significant above all in 
the ongoing development of drivetrain technologies. This applies both to the 
sys​tems as such and to the way they are developed and tested. With the driving behaviour of a modern car being determined by harmonious inter​action of engine output, power transmission, steering, stability control, and the brake system, taking an integrated approach from the beginning in the development phase is essential to ensure perfect harmony of these and other modules 


and components. Indeed, some components must not only be developed parallel to one another, but also “grow” together to form one unit in 
a permanent process of development, all features and qualities hav​ing to interact perfectly for optimum dynamics and driving safety. Precisely 
the conditions required to meet these needs are offered in Arjeplog, allow​ing BMW Group engineers to provide an even higher standard of all-round 
driving pleasure.

BMW’s intelligent xDrive all-wheel-drive system is a fascinating example of numerous components and technologies interacting as a perfect team: BMW’s all-wheel-drive system is masterminded via internal interfaces link​ing xDrive directly to DSC Dynamic Stability Control. This ensures proactive improvement of the car’s driving behaviour quite unique throughout the en​tire world of motoring. Using data also available to DSC, for example, xDrive is 
able to detect any tendency of the car to over- or understeer in a bend right from the start, building up and exerting appropriate counter-forces.

Functions of this quality and the unique variability of the system in distrib​uting power to the front and rear axles make BMW xDrive the most sophis​ticated and advanced all-wheel-drive system in the market. Yet a further advantage is that xDrive offers its benefits not only on winter roads or off the beaten track, but rather under all conceivable driving conditions, with the system having been developed specifically to ensure active driving pleasure at all times.

All-wheel drive becoming increasingly popular: BMW xDrive.

Never before has BMW been able to offer customers as wide a range of 
all-wheel-drive vehicles as in the 2006 model year: xDrive is available in no less than four model series and 21 different models. BMW is therefore in 
the lead also in this growing segment of the market, with BMW xDrive offer​ing its qualities in numerous different categories and segments. The highly successful BMW X5 and BMW X3, for example, dominate the market of attractive Sports Activity Vehicles (SAVs). Looking at the BMW 5 Series, 
in turn, one out of every four cars is now sold with all-wheel drive, and the new BMW 3 Series is for the first time introducing this advanced all-wheel-drive technology in the midrange segment, with BMW xDrive being avail​able in both the 3 Series Saloon and Touring.

The particular benefits and fortes of the BMW xDrive all-wheel-drive system therefore offer their advantages to the discerning customer in all of 
BMW’s model series. And these advantages come to bear not only when the car suf​fers noticeable traction problems, since BMW xDrive is able to 
deter​mine the need for intervention in advance, virtually looking ahead in 
pre​venting any loss of traction.

With qualities of this kind, BMW xDrive clearly sets the benchmark in 
all-wheel-drive technology: While conventional all-wheel-drive systems only re​spond when the wheels are already spinning, xDrive is able to determine 
in advance that the wheels are about to spin, feeding drive power from 
the wheel concerned to the other wheels with better grip on the surface.
A further advantage is that xDrive always distributes drive power the right way for optimum driving qualities and transmission of power on the road, sparing the driver of a BMW equipped with xDrive the disadvantages of per​manent 
all-wheel-drive systems with their fixed, inflexible distribution of drive power: Under normal driving conditions 40 per cent of the engine’s output goes to the front, 60 per cent to the rear axle, thus maintaining the dynamic benefits and typical feeling of rear-wheel drive. In everyday traffic, therefore, a BMW with xDrive is just as agile and dynamic as a “regular” rear-wheel-drive car.

Quick reactions: integrated xDrive and DSC management.

As soon as driving conditions deviate from normal, on the other hand, 
BMW xDrive acts immediately, providing all its benefits and technical merits. This is ensured, first, by the all-wheel-drive system networked directly and close​ly with DSC Dynamic Stability Control and, second, by the electronically con​trolled multiple-plate clutch sharing out drive forces variably between 
the front and rear axle.

As an example, the multiple-plate clutch in the power divider consistently feeds exactly the right drive power to the respective axle whenever the driver takes a bend dynamically and at high speed, significantly minimising 
any under- or oversteer in the process. This the system does instantane​ously, requiring 100 milliseconds at the very most. The driver, in turn, will enjoy even smoother and more harmonious behaviour in bends, an appro​priate reduction of steering forces and an even higher standard of motoring comfort, with 
DSC Dynamic Stability Control intervening in the brakes at a later point in time. In a nutshell, therefore, the driver always has his BMW comfortably under control.

In an extreme case, BMW xDrive is even able to fully disconnect the front and rear axle from one another or, conversely, connect them rigidly to one another as one combined drive system. So proceeding from the standard 40 : 60 power distribution front-to-rear, the spread of engine power may be varied infinitely all the way from 100 : 0 or 0 : 100. Without the driver even noticing, therefore, his BMW becomes a rear-wheel-drive-only or – should this be required on account of a very low frictional coefficient at the rear, a front-wheel-drive-only car at least for a few short moments. Should a rigid connection 
of the two axles be required, on the other hand, xDrive builds up a longitudinal lock, providing permanent all-wheel drive with 50 : 50 power distribution.

It almost goes without saying that a BMW equipped with xDrive retains all the functions of DSC, including the option to deactivate the system, while ABS always remains active. xDrive itself cannot be switched off, a further advantage of interaction between xDrive and DSC being the lateral lock function feeding power to the same degree to both wheels on one axle.

Additional functions: DTC, HDC, Trailer Stability Control.

DTC Dynamic Traction Control, a special function integrated in DSC Dy​nam​ic Stability Control, assists the driver by providing somewhat more spin and allowing a larger drift angle in extreme situations. When setting off on loose snow, for example, DTC activated at the touch of a button intention​ally enables the drive wheels to spin slightly in the interest of enhanced trac​tion. A further advantage of DTC is that it enables the skilled driver to drift round bends in a controlled process, enjoying even greater and more thrilling driving dynamics.

Using another special function of DSC, HDC Hill Descent Control, an intelli​gent downhill driving function for difficult terrain, the driver of a BMW equip​ped with xDrive is able to descend down gradients at a steady, consistent speed, with the brakes acting smoothly on all four wheels. And with the brakes being applied within milliseconds, the occupants do not even notice the process 
of deceleration. HDC is activated and deactivated by a sepa​rate button controlling this special function.

With all-wheel-drive vehicles often being used to tow a trailer, caravan, etc, BMW’s innovative Trailer Stability Control is of particular significance. 
This special control system recognises any dangerous swinging motion of a trail​er right from the start and quickly applies the brakes on the towing 
vehicle to re-stabilise the car and trailer in the interest of ongoing safety.

This system is automatically switched on once the power supply for the trail​er is connected to the towing vehicle, then intervening whenever re​quired as of a speed of 65 km/h or 40 mph.

2.
Living and Working in an 
Ice-Cold World: 
BMW’s New Test Area in Arjeplog.
The world is a very different place in the northernmost “Mecca” of the auto​motive industry: peaceful but short summers, hectic and ice-cold winters. Arjeplog in northern Sweden, a small town surrounded by forests and lakes, some 56 kilometres or 35 miles south of the Polar Circle, comes to life in winter, the local population suddenly booming from 1,800 to several thou​sand as soon as test teams from all over the world arrive in the reliably cold weather of the Polar Circle with hundreds of cars.

The BMW Group was one of the first car makers to conduct winter tests in Arjeplog, where every new BMW has been thoroughly put through its paces in extensive winter tests for more than 30 years. And now the German manu​facturer of pre​mium cars is opening its first test centre owned by the Company itself in Arjeplog.

All kinds of test routes in the land of eternal ice.

BMW’s engineers working at the Company’s new Arjeplog Test Centre en​joy all the benefits of large and modern offices, workshops and test facili​ties. These include a filling station and washing hall as well as overland test circuits complete with uphill and downhill gradients, dynamic driving areas, a special “chessboard” course with asphalt and snow alternating at various intervals, as well as a test circuit. Parts of the overland test routes may be heated or cooled in order to consistently maintain and reproduce specific temperatures and differences in frictional coefficient.

The brake track allows brake force comparisons on ice, snow, asphalt, 
or on combinations of these surfaces, while traction control systems such as DTC are tested on the uphill and downhill gradients slope.

Additional test routes on the Kakel Lake are located very conveniently just next to the Test Centre. While the on-land and lake test circuits used to be 
relatively far part, which obviously made tests more time-consuming, BMW’s test drivers are now able to conduct their driving tests on ice right next door. 

Test facilities also for hydrogen cars.

The Arjeplog Test Centre also has all the facilities for testing BMW’s hydro​gen cars: specially equipped workbays and a mobile hydrogen fuel filling station. 
To ensure reliable data transfer, in turn, despite the long distances, Arjeplog has a secure network connection to the BMW Group’s Research and Innovation Centre (FIZ) in Munich, where all test data comes together. 

The BMW Group’s new Arjeplog Test Centre was built in just under a year in typical, local architecture. For reasons of efficiency in the use of energy, there are no high buildings, energy being supplied by liquid petroleum gas (LPG). The Test Centre also has its own water supply with its own wells and filters. 
All the construction work and other operations were carried out by Swedish companies.

In all, BMW has invested some Euro 16 million in the Arjeplog Test Centre, the Swedish government supporting this significant investment with a 15 per cent grant. The new Test Centre offers 11 permanent jobs for local employees, even though it is currently used only in winter. Complete, round-the-year use would however be possible.

Wholly-owned Test Centre for even better testing.

Winter tests are an absolute must for every new BMW, MINI, and Rolls-Royce. On account of the BMW Group’s all-out model initiative, however, 
winter tests previously had to be conducted at various locations, giving BMW’s development engineers an increasing number of logistic problems and pushing some locations to their capacity limit.

Integrating all winter test activities at the new Arjeplog Test Centre, BMW has now made these problems a thing of the past. Indeed, the new Test Centre ensures enhanced synergies in all job processes. One example is that there is no need any more to transfer vehicles and test teams from one location to another. This clearly means a higher level of efficiency and, to​geth​er with the technical and geographical options provided by the new Centre, allows significantly more intensive driving tests resulting, ultimately, in an even higher standard of all-round vehicle quality.

Ideal conditions for integrated systems.

BMW’s engineers see particular benefits in the integration of all technical processes and operations at the Arjeplog Test Centre. Indeed, such full-scale integration was already the underlying philosophy for BMW’s Re​search and Innovation Centre (FIZ) in Munich, where all Divisions and operations likewise work under one roof.

In Arjeplog BMW’s engineers are able to develop, harmonise and test the drivetrain, chassis and ancillary units at the same time in joint processes, also in the complete car. To ensure a smooth workflow in these operations, 
the offices are flexible in their design and layout for use by teams of various sizes. This is already a significant advantage today in testing chassis con​trol systems as well as BMW’s intelligent xDrive all-wheel-drive technology, 
and will gain even greater significance in the development of ICM Inte​grat​ed Chassis Management.

Test engineers must love the cold.

Test engineers enjoy ideal conditions in Arjeplog, benefiting from consistent average temperatures approximately 10 °C below zero from November until the end of April. In some nights the thermometer even drops to 40 °C below zero, and the Swedish cold temperature record of – 52.7 °C was also meas​ured in Arjeplog. Contrary to common belief, however, it is not these ex​tremes that make Lapland so attractive to the engineer, but rather the con​sist​ently cold temperatures lasting several months and, as a result, the re​pro​ducibility of complete test series time and again.

And then of course, there is the ice! The innumerable lakes in northern 
Swe​den become ideal test tracks in winter, maintaining consistent frictional coefficients. The physical forces acting on a vehicle while steering or ap​ply​ing the brakes may be examined perfectly on surfaces of this kind. And a further benefit is that the forces acting on the vehicle as such are smaller than in comparable driving manoeuvres on asphalt or concrete, giving the engineer the big advantage of being able to initially optimise suspension and stability control systems at low speeds. Clearly, this also reduces the risks acting on the driver and the car's materials in driving tests.

Helicopters blowing the snow off the ice.

Before BMW’s first engineers arrive in Arjeplog in November, partner com​panies prepare the test track for immediate use, flying helicopters over the lake to blow away the snow and make the water really “freeze through”, be​coming about a metre thick in the process. Then the surface is smoothened with snow sweepers, the ice either being left in its regular rough condition or polished to become ultra-slippery. Chessboard patterns are also milled into the ice using snow mills and shovels.

This kind of work calls for a lot of experience, the Swedish specialists 
pre​paring the tracks in this way being referred to as “icemakers”. 
At BMW’s Test Centre alone, no less than five icemakers take care of the tracks and surface conditions.

Working as an icemaker preparing the tracks is one of the most desirable and sought after jobs in Norrbotten, the most sparsely populated province in Sweden: Just 3,300 people live in the entire community of Arjeplog, an area the size of Belgium, and just 1,800 live in the small town of Arjeplog itself. 
So apart from forestry, the traditional job of keeping reindeer now sub​sidised by the state, and a few jobs in administration, there are only a handful of attractive job opportunities. But thanks to its test tracks, Arjeplog has a jobless rate of just 4.6 per cent.

An economic boon for Arjeplog.

Car testers are indeed an economic boon for Arjeplog, since BMW is not the only company to purchase all services on the spot. Various companies prepare the test tracks and routes, provide food and drinks for test teams working 
over a very large area, and offer service for the various vehicles used. Many engineers live in private quarters or holiday villas. 

Arjeplog itself has a dozen hotels and boarding houses, seven restaurants and cafes, car rental companies and filling stations. Particularly the latter are essential, with Arjeplog, due to the test activities conducted by manu​facturers, having the highest fuel consumption per capita throughout the whole of Sweden.

BMW alone has a permanent team of approximately 100 associates in 
Arje​plog during the main test season between January and March, with up to 200 associates on the spot in peak times. Engineers and mechanics come and go in periods of two weeks, many of them coming to Arjeplog several times a year. Only the Test Centre Manager remains in Arjeplog throughout the entire period of six months.

Car testing operations are a worthwhile business for the community, 
for service providers and local trade, with every guest spending Euro 150 a day on average. So winter tests have become the most important economic 
factor in Arjeplog.

The everyday life of a test driver: long hours and a six-day week.

Developing a wide range of leisure time activities, Arjeplog is in the process of establishing a second economic pillar: tourism. And the test teams use at least some of these offers during the dark winter evenings: While test drives, mechanical work and the evaluation of test results determine their everyday life, skiing, swimming, indoor tennis or safaris on snow mobiles are a welcome change from the usual routine. And some of the engineers and mechanics take time out on Sundays to go ice-fishing.

Still, there is not much time for such leisure activities, with the BMW Group’s Test Centre operating from early Monday morning until Saturday evening. Right after breakfast, the test engineers get together to discuss their day’s work and prepare the cars to be tested. Once the measuring equipment has been stowed away on board and checked, the testers set out on their first 
test drive, evaluating the first test results while still in the vehicle. Then they return to the track, with every test being repeated seve​ral times over.

Varying the test parameters and possibly changing various components and measuring systems on the way – these are the routine operations, fol​lowed by technical discussions at the cars themselves, office meetings and telephone calls with colleagues at the FIZ Centre in Munich or with suppli​ers responsible for various components. And in between there must be time for a short lunch – and perhaps also a glance up at the sky with its awe-inspir​ing polar lights.

Testing in northern Sweden is a dream job for a short time – two weeks of 
hard but interesting work far up north are soon over. A big advantage of work​ing in Arjeplog is the opportunity to work at the usual times during the day, while winter tests in the Alps are often only possible at night, since this is the only time that offers the consistent snow conditions throughout a pe​ri​od of several hours required for meaningful results.

It is not until the evening when the test teams of various manufacturers and suppliers meet in the restaurants and pubs that a kind of holiday atmos​phere is able to develop. Mechanics and engineers are happy to see each other again, laughing together about the newcomer to the scene who re​ceived a life vest from his colleagues when driving on the ice the first time and really put it on. Or talking about the film teams regularly making an ap​pearance in Arjeplog to take a close look at the car testers: Who will be com​ing next on what channel?

3.
Ideal for Road and Track. 
The Wide Range of BMW Models 
with xDrive.
The choice is yours: With four model series and no less than 21 different 
mo​dels, BMW offers the customer more all-wheel-drive cars than ever be​fore. And all of these models come with the same supreme standard, 
all of them fitted with the world’s most sophisticated all-wheel-drive system – 
BMW xDrive.

Choosing this superior system is indeed a wise decision, only BMW’s 
in​telli​gent xDrive all-wheel-drive concept combining the dynamic performance so typical of a BMW in an optimum manner with maximum traction under 
all driv​ing conditions.

BMW X5: the gentleman for road and track.

The success story of BMW’s all-wheel-drive Sports Activity Vehicles (SAVs) started with the BMW X5 perfectly at home both on hard tarmac and off 
the beaten track. The abbreviation “SAV”, incidentally, stands for the widest range of automobile use extending from fast motoring on the Autobahn 
all the way to tough transport missions on sand, snow, and gravel. So the BMW X5 combines supreme driving dynamics with exceptional offroad features, naturally offering the very best in terms of comfort and safety.

All versions of the BMW X5 now come with xDrive all-wheel-drive technol​ogy. This alone proves that the BMW X5 is not just an “poser” which will never 
be driven on really tough terrain. On the contrary: Conceived both for road and track, the BMW X5 is a genuine pathfinder also on rough terrain out in the country. And BMW’s proactive xDrive all-wheel-drive technology ensures superior driving qualities even under very difficult conditions, furth​er benefits under such circumstances being the vehicle’s ample ride height and low centre of gravity. Manoeuvring up and down steep gradients is no problem, the low centre of gravity also serving here to reduce the risk of the vehicle toppling over at an extreme angle.

The top model in the series, the BMW X5 4.8is, forms the pinnacle of the 
SAV family with its 4.8-litre V8 power unit developing maximum output 
of 265 kW/360 hp. The eight-cylinder in the BMW X5 4.4i, in turn, develops maximum power of 235 kW/320 hp, while the entry level into the world 
of BMW’s highly successful Sports Activity Vehicle is marked by the BMW X5 3.0i with its 3.0-litre straight-six churning out an ample 170 kW/231 hp. The aficionado of diesel motoring, in turn, has the choice of the BMW X5 3.0d with a 3.0-litre straight-six diesel developing 160 kW/218 hp. 

The BMW X5 3.0i comes as standard with a six-speed manual gearbox, five-speed automatic transmission being available as an option. The BMW X5 3.0i also features a six-speed manual gearbox as standard, and comes with 
six-speed automatic transmission as an option. The BMW X5 3.0d is fitted as standard with a six-speed manual gearbox and comes as an option with 
six-speed automatic transmission. The eight-cylinder engines, finally, feature six-speed automatic as their standard transmission unit.

BMW X3: the virtues of a genuine SAV in every respect.

The BMW X3 is far more than “just” the smaller brother of the BMW X5. While this SAV is also well-known and widely lauded for its excellent driving dynamics, the compact dimensions and low weight of the X3 are a partic​ul​ar​ly good match for the outstanding offroad qualities of BMW xDrive all-wheel-drive technology. Dynamic and safe on the road, agile and tough off the beaten track – this is how the BMW X3 lives out all the virtues of a gen​uine Sports Activity Vehicle of the highest standard.

The customer opting for a BMW X3 has the choice of no less than five en​gine variants, the two straight-six power units in the BMW X3 3.0i and BMW X3 2.5i offering particular muscle and performance: Maximum output of the 3.0-litre 
is 170 kW/231 hp, while the 2.5-litre offers 141 kW/192 hp – more than enough to emphasise the letter “S” in the name of this Sports Activity Vehicle. 

The entry-level BMW X3 2.0i, in turn, is equally convincing with its 110 kW/150 hp straight-four 2.0-litre, currently the only combination of a four-cylinder gasoline engine and BMW xDrive. And again, sporting per​form​ance combined with very moderate fuel consumption speak clearly in favour of this sensible synthesis.

Two variants of diesel drive are available to the connoisseur: Particularly the straight-six diesel in the BMW X3 3.0d developing maximum output of 160 kW/218 hp and peak torque of 500 Newton-metres or 369 lb-ft from just 1,500 rpm offers enormous power and pulling force. And despite all its out​put and muscle, this supreme diesel is extremely fuel-efficient under all con​ditions. 

The entry level into the diesel world is marked by the BMW X3 2.0d with its four-cylinder developing maximum output of 110 kW/150 hp and peak 
tor​que of 340 Newton-metres or 251 lb-ft from 2,000 rpm, thus combining driv​ing dynamics typical of BMW with impressively good fuel economy.  
The BMW X3 comes as standard with a six-speed manual gearbox, six-speed automatic transmission being available as an option on the six-cylinder models.

Well-equipped for good roads and rough tracks.

The all-wheel-drive system featured in the BMW 5 and 3 Series is virtually identical to xDrive in BMW’s Sports Activity Vehicles, with the exception of just a few specific modifications. A chain-driven propeller shaft in the power 
divider on the SAV models, for example, provides the connection to the front axle running on the left-hand side parallel to the engine all the way to the 
final drive at the front. On all BMWs with xDrive, the connection shaft leading to the right-hand front wheel runs through the oil sump, allow​ing a low 
engine position and, as a result, a low centre of gravity despite ample ground clearance. Clearly, this benefits both the car’s driving dynamics and its qualities off the beaten track.

To allow use of drive shafts of the same length, a bearing block is connect​ed to the oil sump on the right-hand side. This means that the drive shaft deflection angles are the same both left and right, avoiding any drive forces acting on the steering. 

A further advantage of this configuration is the larger steering lock, giving the BMW X5 a turning circle of just 12.1 metres or 39´ 8´´, the BMW X3 of 
11.7 metres or 38´ 4´´, both unusually small and compact for a vehicle of this calibre.

Reaching your destination more efficiently thanks to BMW xDrive.

A “regular” offroader generally uses permanent four-wheel drive as well as differential locks between the axles and/or the wheels in the interest of en​hanced traction and all-round driving qualities. But while this is an advant​age 
in heavy terrain, it is already disadvantageous in light terrain and quite simply an obstacle on the road.

BMW xDrive, on the other hand, is quite different, variably controlling 
the flow of power between the axles within milliseconds according to actual requirements. In an extreme case the front and rear axle are disconnected completely from one another or connected rigidly as one unit, providing the same effect as a complete longitudinal lock on conventional four-wheel drive.

The lateral lock function, that is forced feed of power to both wheels on an axle, is ensured by electronic brake control through DSC: As soon as 
a wheel starts to spin, the brakes are applied and the differential in the axle transmission feeds more power to the opposite wheel.

Unlike other all-wheel-drive systems which only respond once the wheels have started to spin, BMW’s proactive xDrive detects a situation benefiting from modified distribution of drive forces in advance, before wheel-spin has even started. In that case xDrive immediately provides the ideal setting for optimum all-wheel-drive performance and thus ensures a significantly high​er standard of driving dynamics and safety, also – and in particular – when 
driving offroad.

BMW’s SAV models therefore ensure superior versatility and smooth, effort​less handling also off the beaten track, while onroad they are far superior to their competitors in terms of driving dynamics, comfort and all-round safety.

BMW 5 Series: all-wheel driving performance in the Business Express.

The all-wheel-drive models in the BMW 5 Series excel in particular through their efficient dynamics. xDrive is available for both the Saloon and 
Touring with six-cylinder engines, combined as an option with six-speed automatic transmission instead of a six-speed manual gearbox.

The 3.0-litre straight-six power unit in the 530xi develops maximum output of 190 kW/258 hp spead out to all four wheels. In the BMW 525xi, in turn, 
the 2.5-litre six-cylinder offers peak output of 160 kW/218 hp. The BMW 530xd also equipped with xDrive, finally, combines all the benefits of this superior model and drive technology with a diesel engine. Maximum output of the 
3.0-litre straight-six power unit of 170 kW/231 hp once again confirms the character of this model as a genuine “Sports Diesel”, with peak torque of 
500 Newton-metres or 369 lb-ft from just 1,750 rpm.

BMW 3 Series: xDrive for BMW’s all-wheel-drive pioneer.

The six-cylinder models in the new BMW 3 Series are also available with xDrive, thus closing a circle which started more than 20 years ago with 
a BMW 3 Series introducing the story of all-wheel drive at BMW. And xDrive featured in the BMW 3 Series today has come a long way from the drive 
tech​nology in BMW’s first all-wheel drive model, representing the first 
“in​telligent” all-wheel-drive system of this quality in the midrange segment.

Looking at the BMW 3 Series, the customer is again able to choose either a Saloon or a Touring model with either a six-speed manual gearbox or six-speed automatic transmission complete with Steptronic. The top-of-the-range BMW 330xi featuring BMW’s 3.0-litre straight-six with maximum out​put of 190 kW/258 hp indeed sets the standard in its class. The 2.5-litre straight-six in the BMW 325xi, in turn, develops 160 kW/218 hp maximum output, 
while the six-cylinder diesel in the BMW 330xd provides peak tor​que of 

500 Newton-metres or 369 lb-ft together with 170 kW/231 hp maxi​mum output. Through this kind of performance alone, plus superior fuel 
efficiency, this outstanding Sports Diesel now sets the benchmark for effi​cient dynamics also in the all-wheel-drive segment.

BMW xDrive – the ultimate all-wheel-drive system in a passenger car.

BMW xDrive perfectly rounds off the dynamic driving qualities of both the 
5 and the 3 Series: The standard distribution of drive power – 40 per cent to the front, 60 per cent to the rear wheels – retains all the advantages of BMW’s typical standard drive configuration in terms of driving behaviour. And at the same time the high level of variability in spreading out drive power spares 
the driver all the disadvantages of conventional all-wheel drive. Under everyday driving conditions xDrive therefore offers the same standard of agility and dynamics already widely lauded in BMW’s rear-wheel-drive models. And then, when required, drive power is feed exactly to the place where it guarantees optimum traction. So as a result, xDrive ideal​ly combines the qualities of BMW’s regular drive concept with all the traction benefits of an all-wheel-drive system, setting new standards for all-wheel drive in the passenger car.

In principle, xDrive in the BMW 3 Series and 5 Series is the same as xDrive 
in the BMW X5 and X3. The only modifications versus BMW’s Sports Ac​tivity Vehicles are changes in the hardware and software taking the specific demands and requirements of a passenger car into consideration. To en​sure opti​mum integration into the overall package of the 3 Series and 5 Se​ries, 
for example, the drive chain on the power divider is replaced in this case by a spur gear transmission.

The future: BMW’s broad-scale initiative in all-wheel drive.

Currently BMW offers no less than nine SAV and 12 passenger cars 
with xDrive. But even this diversity only marks the beginning of the brand’s 
all-wheel-drive initiative. For it is already a well-known fact that BMW’s 
cross​over model series announced at the 2005 Geneva Motor Show and sched​uled to enter the market in 2008 will be equipped with BMW’s 
intelligent xDrive all-wheel-drive technology.

4.
Safe, Agile, Looking Ahead. 
BMW xDrive, the Intelligent 
All-Wheel-Drive System.
The tyre of a car resting on the road has a contact area no bigger than a 
post​card. In all, therefore, an overall tyre contact area no larger than a sheet of DIN A4 paper must be sufficient to safely transmit all the longitu​dinal and lateral forces you experience in driving a car.

Clearly, this is always a challenge, particularly if the “postcard” is as slip​pery as ice and snow, as devious as water and sand, or – to mention the most treacherous situation conceivable – if the surface between each wheel is different. In that case frictional coefficients may vary widely, forcing the 
driver to count on ABS brake technology when applying the brakes. But when accelerating or even simply “rolling” along, all-wheel-drive offers the best conditions to quickly regain solid ground beneath the wheels.

Conventional all-wheel drive serves in particular to improve traction on dif​ficult surfaces. But on surfaces offering a good grip, under normal straight-ahead driving conditions, or when manoeuvring, conventional systems cre​ate significant disadvantages, particularly the vehicle’s dynamic behaviour, steering precision, comfort, and fuel economy suffering as opposed to a car with single-axle drive. So all of these points were duly taken into consider​ation in developing BMW’s xDrive technology.

BMW xDrive sets the standard.

BMW’s xDrive technology combines “intelligent” all-wheel drive with 
BMW DSC Dynamic Stability Control as an active suspension control system, thus shifting the priority from traction to dynamism. The result sets a new standard in all-wheel-drive technology, BMW xDrive ensuring optimum trac​tion on all surfaces, with a significant improvement of agility, driving dynam​ics, driving stability, and comfort.

It is therefore fair to say that xDrive ideally combines the dynamic advan​tages of BMW standard drive with the traction benefits of all-wheel-drive tech​nology. Indeed, this is borne out clearly not only under adverse condi​tions, 
but also on roads offering good grip and with a sporting style of mo​tor​ing.

This enhancement of agility and driving pleasure is based on two principles: First, BMW xDrive is able to spread out drive power infinitely and variably between the front and rear axle, even going to the very extreme of either con​necting the two axles as one rigid unit or keeping them completely sep​arated 

from one another. Second, xDrive is closely networked to the sen​sors and management functions of DSC Dynamic Stability Control. This means it is also able to provide the advantages of a lateral lock whenever required, with forced distribution of power to both wheels on an axle. So should one of the wheels start to spin in such a situation without conveying power, it will be slowed down electronically by DSC, the differential in the axle drive unit feeding more power to the opposite wheel.

xDrive: even faster than wheel spin.

With its pre-set power distribution of 38 per cent going to the front and 
62 per cent to the rear wheels, BMW’s original all-wheel-drive system was 
al​ready acknowledged as an outstanding example of highly effective, 
but con​ventional all-wheel drive. In the meantime, however, BMW’s innovative xDrive has introduced a quantum leap in an all-wheel-drive technology, 
of​fering unique qualities in actively controlling the car’s steering behaviour. BMW xDrive enhances driving dynamics to the highest possible standard 
of agility and spontaneity, at the same time proactively ensuring maximum traction under all conditions.

The big advantage for the driver is that xDrive immediately recognises the need to change the distribution of power and acts extremely quickly, faster than you can beat an eyelid. But even that is not all: with xDrive operating proactively, that is determining from the wide range of data provided by sen​sors ahead of time what is about to happen, the system acts imme​di​ately 
even when setting off, before a wheel is even able to spin. To do this, that is to detect an impending situation in advance, the system uses data conveyed both from the accelerator pedal and the DSC control system. The yaw rate sensor, in turn, determines any rotational movement of the car, while a steering angle sensor monitors the position of the steering wheel.

Taking information from the wheel sensors on the car’s current speed and lateral acieration, as well as engine data, xDrive immediately determines the car’s current driving condition and how that condition is about to change. 
So it is able to act in advance, distributing torque appropriately to the front and rear axle and giving each axle exactly the driver power re​quired for maximum and safe traction. This ensures all the performance of all-wheel drive before the wheels are even able to spin.

A conventional four-wheel-drive system reacts – BMW xDrive acts.

Conventional all-wheel-drive technology, on account of the system used 
as such, can only react when slip has already built up or when there is a differ​ence in torque, meaning that the wheel is already spinning on the surface. Benefiting from this fundamental difference in systems, the driver of a BMW 

benefits on every surface from a significant improvement of both agility and traction as well as driving stability and safety. And BMW xDrive also enhan​ces driving comfort, with DSC only intervening when the vehicle has actual​ly reached the limits to driving physics and xDrive is no longer able to pro​vide the corrective action required. In practice, this means that any rela​tively uncomfortable intervention of the brakes is reduced to just a few rare cases.

BMW xDrive is even more superior on rough or slippery surfaces as well as mountain passes with many bends and serpentines: Here the system al​ways ensures – whether on gravel or winding tarmac surfaces with a high frictional coefficient – a significant improvement in traction, power being fed precisely to the right wheels with sufficient grip as soon as another wheel threatens to 
spin and lose traction.

“Intelligent” means all-wheel drive the way it is really needed.

The intelligent skills of xDrive consistently ensure the right kind of power distribution needed for optimum dynamics and traction. Driving straight-ahead, for example, xDrive shares out drive forces between the front and rear axle in a 40 : 60 split, thus maintaining all the dynamic benefits and feel​ing 
of rear-wheel drive so typical of BMW. In all, therefore, models featuring 
BMW xDrive are virtually just as agile and dynamic in everyday traffic as a BMW with rear-wheel drive “only”.

Whenever necessary, however, xDrive changes the vehicle’s driving be​haviour in order to minimise under- or oversteer when taking a bend in a fast and dynamic style. Accordingly, a vehicle equipped with xDrive is much more forgiving 
and smoother in all situations, a BMW with xDrive being ea​si​er to control than a two-wheel-drive car or a vehicle with permanent, rigid all-wheel drive.

Innovation based on years of experience.

The hardware of BMW xDrive is based on the proven architecture of BMW 
all-wheel drive going back more than two decades: The front axle drive unit is fitted on the engine oil sump on the left-hand side in the direction of trav​el. Unlike the BMW X5 and X3 Sports Activity Vehicles, the front axle drive unit on the BMW 5 and 3 Series is made of aluminium and not of grey-cast iron. 
This makes it 5 kilos lighter and, thanks to its optimised gearset config​uration and production, more compact. Another weight saving of 2.5 kilos is 
provided by lighter wheel drive shafts at the front and smaller universal joints.

A world-first achievement within the front axle drive unit.

Both the pinion and the differential in the axle drive units on the BMW 5 and 
3 Series run in double-helical ball bearings. This serves to reduce friction, 
en​hancing fuel economy and reducing temperatures within the axle drive system especially on long trips. 

The combination of an aluminium housing and double-helical ball bearings in the front axle drive unit is a world-first achievement. The same bear​ing 
con​cept has incidentally been in use on the rear axle drive unit of the 
BMW 1 Series and the 3 Series ever since 2004.

On models equipped with xDrive, the right-hand connection shaft runs in a cast tube through the engine oil sump and is then held in position by a another bearing. This allows the use of two equal-length drive shafts bet​ween the 
pivot points, with the same deflection angle on each side. The advantages are symmetrical steering behaviour, the same maximum lock both left and right, and a small turning circle. And not least – again as a typical BMW feature – the steering on all four-wheel-drive models remains largely unaffected of drive influences.

A further advantage of this sophisticated technology is the low position of the engine moving the car’s centre of gravity further down and serving, inter alia, 
to minimise body roll in bends. Apart from driving dynamics, this also means enhanced stability on rough terrain.

Consistent lightweight technology and exactly the right drivetrain for each model and each engine keep the extra weight of xDrive to an absolute 
mini​mum. The BMW 5 Series equipped with xDrive, for example, weighs just 100 kg or 220 lb more than its rear-wheel-drive counterpart, meaning that xDrive is lighter than most all-wheel-drive systems offered by the competi​tion. And thanks to the good balance of weight as well as the low centre of gravity, the car’s driving dynamics are hardly affected at all by this extra weight. 
An increase in fuel consumption of just 0.5–1.0 litres per 100 kilometres in the combined cycle, finally, keeps fuel economy at virtually the same level as before, again making BMW xDrive the world leader in all-wheel-drive technology.
The heart of BMW xDrive: the electronically controlled 
multiple-plate clutch.

The “heart” of BMW xDrive is the power divider with its electronically 
con​trolled multiple-plate clutch. Fitted as an extremely compact unit directly behind the manual gearbox or automatic transmission, the power divider serves to distribute drive power to the rear and front axles.

In the case of BMW xDrive, it first divides the power and torque of the en​gine through its main shaft extending back to the rear axle and incorporat​ing the electronically controlled multiple-plate clutch serving to feed power and torque to the front axle by way of a layshaft. On the SAV models, this power feed 
to the front axle goes through a toothed-section articulated chain, while the Saloon and Touring models use a spur gear transmission offering a particularly high standard of efficiency with noise kept to a mini​mum.

Power distribution variable from front to rear.

Under normal straight-ahead driving conditions, a BMW equipped with xDrive maintains the driving characteristics and behaviour so typical of a BMW: 
Most power and torque goes to the rear axle conveying 60 per cent of the engine’s drive force to the road. In particular situations, however, 
this configuration may be changed radically, the flow of torque being varied 
in​finitely and variably between the rear and front axle from 0 : 100 all the 
way to 50 : 50. So in an extreme case, that is whenever necessary due to the lack of frictional coefficient at the rear meaning that the rear wheels are not able to convey any power to the road, a BMW equipped with xDrive will run on fully locked all-wheel drive with 50 : 50 power distribution at least for a few brief moments.

BMW xDrive is therefore able to completely separate or rigidly connect the 
two axles as required, the rigid connection being equal to a full longitudinal lock on conventional all-wheel drive.

Most all-wheel drive system have rigid, pre-determined power distribution via 
a differential between the front and rear axles further supported by in​tervention in the brakes. So if the wheels on one axle lose their grip, a lot of the engine’s drive power will be lost, since on a surface with a low frictional coefficient 
the wheels require the additional assistance of the brakes in or​der to build up appropriate grip and convey drive power. And with the en​gine providing this additional support, the power required is no longer avail​able for actually driving the car. 

Ultra-fast, precise control.

BMW xDrive, by contrast, consistently uses the full power of the engine, spreading the engine’s power and torque quickly and in an ideal split. 
This ultra-fast, variable and exact transmission of drive power is ensured by the power divider control unit and the DSC management system, with the 
xDrive function software tailored to both of these “brains”. The control and management process starts with DSC monitoring traction and dynamic driv​ing criteria such as the steering angle, yaw rate, the position of the accele​rator pedal, engine torque, engine speed, the transmission ratio, the route covered, the speed of the car and similar data, calculating the appropriate power 
split on this basis. Correcting factors such as differences in speed between the front and rear axle, different wheel sizes or clutch wear are also taken into account. Finally, the optimum clutch split is determined with the help of the power divider control unit, the actuator, and the multiple-plate clutch itself.

Despite the complex calculation processes required for this purpose, the division of power and torque is ultra-fast, 100 milliseconds being quite 
su​fficient even for the largest conceivable change in the division of power.

Operating in parallel, not in sequence.

DSC Dynamic Stability Control comprises two control cycles: brake man​agement and engine management. Now, with xDrive technology, these cycles are supplemented by a third control function – longitudinal forces management. The task of this function is to ensure an optimum division of power between the front and rear axles, BMW xDrive therefore benefiting 
from no less than three control cycles in the interest of optimum driving stability and traction.

The interaction of these three control cycles in the BMW X5 and X3 is 
se​quential, that is with one cycle working after the other. In the BMW 5 Series and 3 Series equipped with xDrive, on the other hand, these control 
cycles operate in parallel and are therefore even more efficient: While the man​age​ment of longitudinal forces divides drive power between the front and 
rear axles, brake management is able intervene individually in the brakes in the interest of enhanced traction and driving dynamics.

Another feature is that the engine management system is also able to either reduce or increase drive forces in a parallel process, again capit​alising on the dynamic driving potential of BMW xDrive. A particularly important point is that such parallel operation does not require any special hardware, but is 
rather able to make do with software enhanced to an even higher standard.

Being linked directly and closely to DSC Dynamic Stability Control, xDrive ensures consistently neutral and safe driving behaviour all the way to 
the most ex​treme limits. And particularly on the BMW 3 Series and 5 Series, 
it enhances driving dynamics to an even higher standard than before, 
the Sal​oon and Touring models featuring individual intervention in the brakes at an early point to supplement the highly dynamic distribution of drive forces. As a result, engine management is required to cut in even less frequently by reducing the flow of power. 

Permanent benefits for the driver.

With BMW xDrive being fully variable in its control functions, the driver en​joys a consistently high standard of driving pleasure. The following examples clearly underline the superiority of BMW’s break​through innovation in all-wheel-drive technology:

•
When setting off under normal conditions, the multiple-plate clutch 
re​mains closed up to a speed of approximately 20 km/h or 12 mph, 
with drive power going to the front and rear axle in a 50 : 50 split. Then, 
at increasing speeds, the system distributes drive power individually 


 
ac​cording to driving and road conditions, varying the flow of power to the front and rear axles. And should the driver accelerate particularly fast or should the wheels on one axle lose their grip, the distribution of power is varied immediately in the interest of optimum traction.

•
On winter roads the transmission of drive power is controlled quite 
dif​fer​ently whenever, say, the front wheels are resting on dry asphalt, the rear wheels on ice or snow. This is typical when setting off from a 
snow​bound car park on to the road or when driving across the road from one side to another out of a driveway with snow still on the surface.


Conventional permanent four-wheel drive with three open differentials, 
the brakes intervening on all four wheels and rigid distribution of drive forces with 40 per cent on the front and 60 per cent on the rear axle, will take approximately half a second to recognise the rear wheels spinning 
on a slippery surface. So there is quite a long delay until the hydraulic brake system is able to build up pressure in order to take the place of a longitudinal differential lock – especially as it will take another 0.5 se​conds until 40 per cent of the drive forces go to the front axle. And with the rear wheels not having any grip at all, the 60 per cent of drive forces intended for the rear axle will be lost completely. 


BMW xDrive, by contrast, is much faster: Within just 0.1 seconds, the system feeds almost 10 per cent of the engine’s drive power and torque to the front axle in such a situation. And at the same time there is no need 
for the brakes to intervene on the rear axle, meaning that there is not the slightest loss of drive power. Instead, the BMW will start to acce​lerate smoothly and consistently.

•
In bends xDrive reduces the usual under- or oversteer by distributing forces instantaneously and sensitively between the front and rear axles: Whenever the rear end of the car swerves to the outside (oversteer), xDrive will close the multiple plate clutch a bit more, feeding more drive power to the front wheels. This enables the rear wheels, in turn, to build up higher lateral forces in order to re-stabilise the car. Interacting with DSC as an ideal team, finally, xDrive detects any understeer at a very early point in time, intervening before the driver even notices the change in driving conditions.

•
When understeering, the car will “push” out of the bend over its front wheels. Again, such behaviour is detected at an early point by informa​tion coming from DSC management, and the flow of power to the front axle 
is reduced accordingly – in an extreme case with up to 100 per cent of the engine’s power and torque going to the rear wheels. DSC Dynamic Stability Control will cut in by applying the brakes only when this variable distribution of power is no longer able to set off such over- or understeer.

•
BMW xDrive is particularly agile when quickly climbing up mountain passes. Whenever the driver accelerates dynamically out of a bend, 
the rear inner wheel will generally tend to spin. On cars equipped with xDrive, therefore, some of the power flowing to the rear wheels is 
in​stan​taneously interrupted and fed to the front axle instead. As a result, the full power developed by the engine remains fully available for 
supe​rior traction on the road.

•
Operating instantaneously, BMW xDrive is even able to compensate an abrupt change in power on the accelerator, with the driver not even 
no​ticing the change in power distribution: While the time-lag between press​ing down the accelerator and building up engine power is at least 200 milliseconds, the multiple-plate clutch opens or closes completely within 100 milliseconds, ensuring smooth and homogeneous driving qualities in every situation.

•
On gradients with a slippery surface such as ice or snow, locking action between the front and rear axle prevents individual wheels from spin​ning. Hence, DSC Dynamic Stability Control is not required to cut in until a far later point in time, reducing engine power or applying the brakes only when surface conditions get really tough. Continuing on, the lock​ing effect provided in this way reduces the risk of individual wheels los​ing longitudinal or lateral stability, again giving the driver a superior feel​ing of safety and agility at the wheel. 

•
Last but not least, xDrive eliminates a well-known side effect of rigid four-wheel-drive systems lacking the necessary flexibility: Completely separating the two axles from one another, xDrive turns into 100 per cent rear-wheel drive when parking or manoeuvring, without requiring the driver to take any action himself. All he will notice is that there is no unpleasant distortion in the drivetrain and no forces acting on the steer​ing.

BMW’s DSC Dynamic Stability Control naturally harmonises perfectly with xDrive, retaining all its functions. And like on all other BMWs, DSC may 
be deactivated completely, with the ABS function nevertheless remaining in standby at all times.

DTC for sports and snow.

On the all-wheel-drive versions of the BMW 5 and 3 Series, DSC is sup​ple​mented by the additional DTC Dynamic Traction Control function. DTC helps the driver in extreme situations such as setting off on a difficult sur​face or 
in deep snow, and when the driver prefers a very sporting style of motoring, 
by allowing more spin and larger drift angles. It also allows the drive wheels 


to briefly spin if they are able to build up traction and drive power at the same time. And last but not least, the particularly sports-minded driver is able to intentionally oversteer the car in order to enjoy the dynamic driving qualities of his BMW in a controlled power-slide

Also on BMW’s all-wheel-drive models: DSC with new functions.

Apart from DTC Dynamic Traction Control, DSC Dynamic Stability Control developed for the BMW 5 and 3 Series comes with a number of other 
func​tions enhancing both comfort and safety. And these features are naturally also to be found on the all-wheel-drive versions of both model series, 
BMW’s Saloon and Touring models equipped with xDrive automatically setting off any decrease in brake power due to high temperatures by increasing 
brake pressure accordingly (Brake Standby). This eliminates the risk of brake fading, giving the driver the benefit of the same, consistent brake effect with the same pressure on the brake pedal at all times.

The system also helps to avoid any impairment of the brake effect on wet surfaces: Regular dry braking – brief contact of the brake pads on the discs – removes any film of water which might otherwise have an adverse effect on the car’s stopping power (Dry Braking function). This function is also briefly activated automatically as soon as the rain sensor registers wet conditions or the driver switches on the screenwipers.

The Brake Standby function ensures optimum deceleration whenever ur​gently required regardless of weather and temperature conditions: Pre-loading the brakes always helps to save time in a sudden, abrupt braking manoeuvre, the DSC sensors registering a sudden decrease in pressure on the accelerator pedal and immediately interpreting this action on the part of the driver as a signal indicating the need for greater stopping power. So that then, when the driver presses down the brake pedal, the brake pads are already in standby and build up brake force even more quickly, en​suring a spontaneous and powerful brake effect when it really counts.

The combination of BMW xDrive and DSC with its ancillary functions shows very clearly how a network of systems is able to promote the driving ex​pe​rience. The integrated effect provided in this way ensures greater dynam​ics, optimum safety and enhanced comfort all in one. The Soft-Stop func​tion prevents that noticeable jolt immediately before coming to a standstill otherwise experienced above all on cars with automatic transmission, and is also featured on DSC Dynamic Stability Control in the BMW 5 and 3 Series. And since even an all-wheel-drive car can develop its superior traction only when the drive wheels really have drive power, the Set-Off Assistant adds the final, all-round touch to the functions provided: This additional DSC function keeps the car briefly in its current position after releasing the brakes, ruling out the risk of the car rolling back when setting off on an uphill gradient.

HDC for controlled hill descent.

Driving down a steep gradient on a loose or slippery surfaces is a difficult exercise for every vehicle, whether with or without all-wheel drive. Precisely this is why BMW offers HDC Hill Descent Control as yet another special function of DSC for “intelligent” downhill driving on difficult terrain: Without the driver having to intervene, a BMW with HDC moves down the gradient smoothly and at a consistent speed thanks to the brakes intervening on all wheels.

HDC is activated by a separate button and may also be controlled by one of the freely programmable buttons in the multifunction steering wheel. 
With the brakes being operated within milliseconds, the occupants do not notice the slightest decrease in comfort.

HDC Hill Descent Control may be switched on at speeds below 35 km/h or 
22 mph. Should the driver accelerate to a higher speed, Hill Descent Con​trol will switch over automatically to the standby mode and the system is automatically deactivated at a speed of 60 km/h or 38 mph. Just how fast his BMW is to move downhill, is determined by the driver himself, choosing 
the right speed with infinite control from just 7 km/h or 4 mph all the way to 
25 km/h or 15 mph. To switch off the HDC function, finally, all the driver 
has to do is touch the brake pedal.

Trailer Stability Control perfectly harmonising with xDrive.

An all-wheel-drive vehicle is virtually perfect for towing a trailer or caravan. 
And again, BMWs equipped with xDrive offer advantages also in this re​spect through their intelligent all-wheel-drive technology: Being comfortable, 
safe and high-traction driving machines, they are able to handle a trailer in superior style under all conditions, especially with the help of BMW’s 
inno​vative Trailer Stability Control for additional safety against the risk of in​sta​bility possibly building up into an uncontrolled swaying motion and thus leading to an accident. Here it is important to consider that almost 2 per cent of all accidents on the motorway are caused by passenger cars with trailers 
or caravans running out of control.

From the perspective of driving dynamics, any vehicle towing a trailer presents a potentially dangerous configuration exposed to swaying motion increasing as a function of road speed. Even at low speeds, a car/trailer combination swaying like a pendulum may continue to gain increasing momentum instead of re-stabilising. The BMW X5, incidentally, is homo​logated for trailers weighing up to 3.5 tonnes, the BMW 3 Series is allowed to tow a trailer weighing up to 1,800 kilos or 3,970 lb.

BMW Trailer Stability Control detects dangerous pendulum action from the start, intervening in the car’s brakes quickly and selectively to re-stabilise the car and trailer as one unit. The system automatically switches one once the trailer’s power supply is connected to the towing vehicle, intervening whenever necessary as of a speed of 65 km/h or 40 mph.

5.
Know-How For Dynamism 
and Safety. 
BMW’s All-Wheel-Drive Experience since 1985.
The BMW brand has been offering customers supreme all-wheel-drive tech​nology for more than two decades. Initially, all-wheel-drive was avai​l​able on only two BMW 3 Series, while today this superior technology comes in no less than 21 models in the BMW X5, BMW X3, BMW 3, and BMW 5 Series.

In the process of developing all-wheel drive, BMW always focused not just on the traction typical of four drive wheels, but also on the improvement of driving dynamics. From the start, the all-wheel-drive models were designed to maintain the typical feel of standard drive so characteristic of a BMW while offering extra agility, driving stability, and traction at the same time. 
The history of BMW all-wheel drive is presented in the following overview of major milestones and models:

1985: BMW 325ix – the pioneer in all-wheel drive.

Right from the start, the very first BMW with all-wheel drive in 1985 offered superior dynamic qualities. The BMW 325ix (E30 model series) boasts 
per​manent all-wheel drive and a six-cylinder developing maximum output of 171 hp. Together, these two features give the car unusually good traction on every surface and very agile driving behaviour.

With a viscous coupling in the power divider and final drive, as well as rigid distribution of drive forces feeding 36 per cent to the front and 64 per cent to the rear axle, the BMW 3 Series represents the state of the art until 1990. 
Total sales of the BMW 325ix Saloon or Touring between 1985 and 1990 amounted to some 30,000 units.

1991: BMW 525ix – the highlight in technology.

A genuine highlight in technology in 1991 is the BMW 525ix (E34 model series): This outstanding car features permanent all-wheel drive with 
elec​tromagnetically activated, map-controlled locks in the power divider and hydraulic locks in the rear axle final drive. The division of engine power is 
no longer rigid, but may rather be varied from the standard 36 : 64 split front-to-rear all the way to a 50 : 50 split. 

The BMW 525ix comes as both a Saloon and Touring, each featuring 
BMW’s 2.5-litre 141 kW/192 hp straight-six power unit and giving the driver the choice of either a five-speed manual gearbox or five-speed automatic.
Total sales of the BMW 525ix between 1991 and 1995 were approximately 10,000 units.

1999: BMW X5 – the first Sports Activity Vehicle.

The BMW X5 (E53 model series) enters production at BMW’s US plant in Spartanburg in late 1999, a unique Sports Activity Vehicle combining the offroad qualities of an SUV with all the dynamics and comfort of a sporting passenger car. Soon the BMW X5 sets the standard and becomes the 
fore​runner for a brand-new car segment destined for outstanding success 
in the market.

All-wheel drive in the BMW X5 features an ADB-X automatic differential lock with intervention in the brakes, power distribution between the front and 
rear axle being consistently maintained at a split of 38 : 62. This is also the first BMW combining all-wheel drive with a diesel engine, with total sales amounting to more than 300,000 units before the first version is replaced by the current BMW X5 with xDrive in late 2003. 

2000: BMW 3 Series – all-wheel drive for both the Saloon and Touring.

Just a few months after the launch of the BMW X5 in Germany in June 2000, the new BMW 3 Series (E46 model series) also becomes available with 
all-wheel drive featuring ADB-X carried over from the BMW X5 and naturally adapted in both the Saloon and the Touring to the needs and re​quirements of a midrange passenger car. Featured as the BMW 325ix, BMW 330ix, 
and BMW 330dx, the all-wheel-drive version of the BMW 3 Series accounts for sales of more than 120,000 units before the car is replaced in 2005.

2003: BMW X3 and BMW X5 – marking the debut of BMW’s new xDrive.

The year 2003 may rightly be regarded as the year of all-wheel drive for BMW: The Company’s second SAV, the BMW X3, celebrates its debut and 
the BMW X5 is updated. A further highlight is the introduction of BMW’s innovative all-wheel-drive system in both models. 

The BMW X3 model series now available with no less than five engines features xDrive with variable division of drive power between the front and rear axles as well as a lateral locking function by DSC intervening in the brakes. Worldwide customer deliveries of the BMW X3 now amount to more than 
200,000 units, with the BMW X5 featuring xDrive having already been delivered to more than 230,000 customers. Both models have made the BMW brand the absolute star in the SAV segment.

2005: BMW 5 Series – back again with all-wheel drive after 
10 years of absence.

After withdrawing from the all-wheel-drive market for 10 years, 
the BMW 5 Series (E60 model series) is equipped with xDrive in April 2005. This all-wheel-drive system is combined in the 5 Series with six-cylinder power units – the BMW 525xi and BMW 530xi and, as of autumn 2005, 
the diesel-powered BMW 530xd. By December 2005, worldwide customer deliveries of the BMW 5 Series with xDrive amount to 23,000 units.

2005: BMW 3 Series – three models with BMW’s latest xDrive.

Customers opting for the new BMW 3 Series (E90 model series) have been able to enjoy all the benefits of the latest xDrive technology since Septem​ber 2005, with this intelligent all-wheel-drive system featured in the BMW 325xi, BMW 330xi, and BMW 330xd. In the very first quarter since the commencement of sales, approximately 20,000 customers have already 
opted for a BMW 3 Series with xDrive. 

6.
Moving Up with xDrive. 
BMW Conquers the Growing Market 
of Top-End All-Wheel-Drive 
Vehicles.
The number of customers choosing xDrive on their new BMW is constantly increasing: Thanks to the highly appealing models available with this intel​ligent all-wheel-drive system, one out of every four new BMWs registered worldwide will feature xDrive in future. This obviously puts the BMW brand in an excellent position in the growing market of all-wheel-drive vehicles – and particularly in the lucrative segment of all-wheel-drive premium cars. Even today, one out of every ten purchasers of a new premium car world​wide opts for all-wheel-drive technology.

BMW’s most important all-wheel-drive market is the USA, where the highly successful BMW 5 Series Touring is sold exclusively with xDrive. And the share of xDrive models among BMW 5 Series Saloons is a significant 
50 per cent. Last but of course not least, the new BMW 3 Series with xDrive has also made a very successful start into the US market from the very 
be​ginning.

BMW’s highly attractive Sports Activity Vehicles (SAVs) are of course par​tic​ularly popular in the USA, with both the BMW X5 and the X3 being among the most successful models in their segment. But unlike many competitors in America, however, the BMW X5 built at BMW’s Spartanburg Plant in the USA and the BMW X3 built at the BMW Plant in Steyr, Austria, are also absolute best sellers in Europe: Out of the approximately 210,000 BMW Sports 

Activity Vehicles delivered to customers in 2005, almost every other vehicle went to a customer in Europe.

7.
The Future: 
A Supervisor for Even Better 
Driving Dynamics. 
BMW Expands Drive and Control Systems to Create Integrated 
Chassis Management (ICM).
Engine output, power transmission, applying the brakes, suspension 
man​agement, steering – nearly all drive and stabilisation functions of a car can be controlled electronically these days. This makes the automobile not only safer, but also more dynamic and an even greater experience in terms of sheer driving pleasure.

BMW suspension management systems no longer serve exclusively to pro​vide active safety by optimising the stability of a vehicle and control by the driver 
in exceptional situations. Rather, BMW’s sophisticated systems have for a long time offered far more over and above such emergency functions by ensuring superior agility, handling, comfort and, as a result, driving plea​sure in normal everyday motoring. And now BMW is consistently continuing this process of development through Integrated Chassis Management (ICM), achieving a brand-new level in vehicle evolution. So offering a new standard of all-round control, ICM coordinates all intervention and manage​ment functions with the objective to guarantee optimum driving behaviour in every situation.

The increasing number of new functions calls for a clear structure.

Dynamic driving control systems such as BMW’s DSC Dynamic Stability 
Con​​trol integrate several functions within one hierarchically arranged sys​tem. First and foremost, DSC masterminds intervention by the brakes abso​lutely essential in various situations and naturally helpful to the driver. It also serves whenever required to reduce engine power. 

Over and above these well-known systems, BMW also offers other control technologies such as the xDrive all-wheel-drive system, Active Steering, 
and fully controlled damper systems all intervening in driving behaviour.

With an increasing number of systems and functions, there is also a grow​ing need to arrange individual systems within a clear-cut, overriding struc​ture. Pursuing this kind of philosophy, BMW seeks to ensure that the vari​ous systems do not obstruct or cancel out one another, but rather interact in the interest of supreme efficiency and dynamic performance.

ICM acting as the supervisor for all control and manage​ment systems.

With a higher level of control and management being required for overriding tasks and functions, BMW’s engineers have now developed an integrated concept of dynamic driving control: ICM Integrated Chassis Management acts as a kind of supervisor coordinating all control systems within the car. 
The big advantage of this configuration is that the various systems are able to process their direct functions just as quickly and independently as be​fore, while ICM masterminds and coordinates all operations as a kind of overriding “brain”. The result is a new dimension of driving dynamics, mo​tor​ing safety, and comfort on the road.

From an emergency helper to a permanent assistant.

With a wide range of control and management systems operating parallel to one another, it is quite conceivable that they will literally “get in each other’s way” or act negatively on one another in their functions. This alone was rea​son enough for BMW’s engineers to install a kind of central “decision-making 
au​thority”. 

Smooth and flawless interaction of management and control functions is how​ever also of great significance in the interest of driving pleasure and motoring comfort. After all, management and control systems are activated not only 
in extreme situations, but also under everyday driving conditions: While in an emergency consistent application of the brakes is usually suf​fi​cient to master the situation, permanent operation of management and con​trol systems 
in the interest of dynamic performance and superior comfort calls for smooth and harmonious interaction of all systems in every respect.

With modern control and management system helping to influence and 
ba​lance out movements of the vehicle in all three dimensions, ICM naturally has to coordinate a wide range of functions. To ensure appropriate longi​tudinal-dynamic functions – that is acceleration and application of the brakes – engine and brake management ranging from ABS via DTC Dy​namic Traction Control all the way to xDrive play an essential role. Lateral dynamics, in turn, are masterminded inter alia by “intelligent” sys​tems intervening on the front and rear axle to adjust the steering and sta​bilise the vehicle. Vertical dynamics, finally, are masterminded by sys​tems such as, say, EDC Electronic Damper Control as well as active anti-roll stabilisation.

These various functions and modules currently still operate more or less independently of one another. And the technological effort required to inte​grate the individual systems into the vehicle and avoid any interference with other control systems, grows with every new control element and function added to the current set-up. But now overriding control and management is able to significantly reduce the complexity of all the functions involved.

New central commander for complex decisions.

The drivetrain is a good example of how closely functions are linked to one another: As soon as the xDrive all-wheel-drive system shifts some of the drive power from the rear to the front axle for reasons of traction, the car’s inherent steering behaviour is affected immediately. In such a case the ICM supervisor checks which control systems should respond through which ac​tivities 
and to which extent, and whether the instructions required should be issued 
in parallel or in sequence.

The complexity of such a structure results from the sheer diversity of control systems and the mutual overlap of their intervening functions. The trans​mis​sion of drive power through the tyres, for example, is affected both by wheel spin control and the anti-lock brake system, by wheel load and the wheel offset angle. So obviously, only an overriding decision-making auth​ority, ICM Integrated Chassis Management, is able to provide the optimum solution.

The ICM system follows a vertical hierarchy: Information suitable for com​mon use is provided to all systems. Signals from the vehicle, from the sur​roundings and from the driver are gathered and evaluated in the overriding Domain Controller, which itself then sends instructions to intelligent actua​tors in order to intervene, say, in the brakes, steering, or engine torque.

Full-scale integration – already state-of-the-art with BMW.

For years BMW has been working hard on the integration of various control systems for overall supervision and management of all vehicle movements. Now the development of this technology of the future has left behind 
the theoretical stage and is entering practical use in the production car. 
Pur​chas​ers opting for the new BMW 3 Series, for example, already have the opportunity to experience the benefits ICM will be offering tomorrow, 
the new BMW 3 Series for the first time networking Active Steering and DSC functions. When applying the brakes on surfaces with varying frictional coefficients, on the other hand, active intervention in the steering serves to stabilise the vehicle, Active Steering compensating the reaction of the car 
(yaw forces) resulting from different brake pressure on either side, with high friction on one side and low friction on the other.

Such interaction of Active Steering and DSC, that is lateral and longitudinal dynamic control, clearly proves the potential offered by the ICM system. On the road, this gives the driver of the new BMW 3 Series significant advan​tages such as even shorter stopping distances and enhanced control of his car.

Interaction of the xDrive all-wheel-drive system and DSC, on the other hand, involves a level of system integration for both longitudinal and lateral control reaching a new dimension in modern motoring: Any tendency of the car to over- or understeer in bends is first counteracted by xDrive, with DSC cutting in later. Developed consistently to an even higher standard, ICM will significantly improve longitudinal, lateral, and vertical dynamics all at the same time.

Enhanced cooperation with system suppliers.

High-performance and highly versatile sensors and actuators will be 
re​quired, together with other sophisticated technologies, for the steps in the development process now coming. It is also essential to transfer data on driving conditions, the car’s surroundings and the driver’s wishes coming from such sensors and actuators to other sub-systems within the vehicle – and precisely this is a great challenge also to the system supplier required, inter alia, to provide appropriate interfaces for building up networks with other control systems and the ICM Command Unit.

Yet a further point to be considered is that not all control systems are stand​ard on all cars. So different combinations of control systems and functions must not have an influence on the overall efficiency and operation of ICM Integrated Chassis Management as a whole.

Ideal testing conditions for ICM in Arjeplog.

Given the complexity of the ICM philosophy, it is obvious that teamwork and BMW’s clear leadership in guiding development partners will be even more important in future. And this is precisely where BMW’s new Test Centre in Arjeplog comes in, offering optimum conditions for such testing operations. Indeed, the BMW Group’s Winter Test Area is simply perfect for the efficient and successful development of ICM to an ever-increasing standard.

Close cooperation of all of BMW’s Development Divisions and their 
part​ners is ensured in Arjeplog under perfect conditions. Here, interdisciplinary development teams from various companies have the benefit not only of modern workshops and variable office facilities, but also ideal conditions right outside their front door for testing and perfecting ICM.





































