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4.
Drivetrain

With its renowned BMW six-cylinder petrol engines, choice of six-speed manual and five-speed automatic gearbox and the all-new xDrive four-wheel-drive system, the new X3 features key technologies that ensure it competes with all-comers in virtually all driving situations.  In fact, recent research hints at just how practical the X3 will be with its xDrive technology and how it will continue where the X5 left off as a dynamic all-rounder for the road.

BMW AG customer research shows that 20 per cent of X5 owners use their cars’ off-road capabilities on average once a month.  Yet the X5’s proven on-road abilities are confirmed by its USA/Europe sales split, where Europeans are arguably more appreciative of the on-road performance of cars such as the X5 than their American counterparts.  This geographical sales split in 2003 shows that only one in ten of SUVs worldwide are sold outside USA, yet 50 per cent of the world’s only SAV, the X5, are sold in Western Europe, confirming its dynamic appeal to drivers. 

This appeal is reproduced in the X3 and magnified by the recently introduced xDrive technology.

xDrive

Helmut Riedl, BMW Group chassis director commented, ‘xDrive is the perfect system for maximising the driving enjoyment of BMW’s Sports Activity Vehicles.  Through its variable distribution of drive, front-to-rear, it offers intelligent power as an antidote to loss of control, rather than braking or power reduction via DSC.  xDrive keeps the fun in driving.’

BMW’s X5 set a new standard for driving dynamics in the SAV/SUV class at its launch in 2000, with on-road performance a key factor in the success story that saw 2003 achieve record sales.  As other manufacturers try to imitate the X5’s DNA, the introduction of xDrive in 2004 adds even further improved on-road dynamics and much-improved off-road abilities to BMW’s X cars, placing them yet further ahead of the competition in terms of driving dynamics.

xDrive is BMW’s ground-breaking new four-wheel-drive system which debuted in the new BMW X5 and features as standard in the BMW X3.  xDrive sets new standards for all-wheel-drive systems, offering improvements in stability, driving pleasure and safety, both on- and off-road.

It works by ensuring that drive forces are always delivered to the axle that needs it most - in an instant. But that does not mean that xDrive is merely a system that reacts. It also has in-built ‘intelligence’, monitoring driving conditions via Dynamic Stability Control (DSC) sensors, preventing traction loss happening in the first place - a real benefit to the enthusiastic driver and a key contributor to passive safety.

The xDrive concept has two key ingredients.  Firstly, a centrally mounted, electronically activated, multi-plate clutch to distribute power between the front and rear axles.  Secondly, it is integrated with BMW’s familiar Dynamic Stability Control (DSC) system that regulates power and applies brakes to individual wheels.

The electronically-controlled clutch is able to respond more quickly than conventional four-wheel-drive systems that require the build-up of hydraulic pressure to change drive distribution. It is also fully variable, constantly monitoring and channelling optimum drive forces from axle-to-axle.

Reduced DSC interruptions

DSC sensors continuously draw feedback on individual wheel speed, steering angle, lateral acceleration and yaw rate angles – giving xDrive the predictive information it needs.  However, in extreme conditions where wheel spin is inevitable, DSC builds on xDrive, acting on individual wheels, cutting power and applying brakes if necessary.  In this way, DSC only ever cuts in when xDrive cannot ‘pull’ the car through its loss of traction. DSC interruptions are therefore almost eliminated in most day-to-day driving scenarios.

On-road, xDrive breeds driver confidence by reducing the risk of under- or oversteer.  Off-road, on rough tracks or slippery surfaces, xDrive responds in 100 milliseconds - half the time it takes for the pedals to react to driver inputs - redistributing power from the slipping wheels to those with most grip.  To offer a human simile, a rock climber will not wait until he has lost grip before attempting to redress that emergency.  Once he senses his feet are about to slip, the climber immediately puts all his energy into bracing himself with his hands.

Fully variable front/rear power distribution

In most driving situations, the power distribution offers a 68:32 power bias to the rear. xDrive’s constant monitoring means that the multi-plate clutch is able to distribute power from an extreme of 100 per cent rear and 0 per cent at the front (with the clutch fully open) through to 50:50 front to rear drive with the clutch completely closed.  In theory however, if the rear wheels were sitting on ice, DSC removes power to the slipping wheels giving virtually 100 per cent drive to the front axle.  And in extreme circumstances, with one of those front wheels also on ice, 50 per cent of that power remains on the one wheel that is still driven, pulling the car off the ice.

Controlled oversteer and understeer

xDrive is not just a useful tool for generating traction in wet or icy conditions, it is also a key safety feature that can reduce the risk of losing control through oversteer or understeer.  Should the X3 threaten to oversteer at any point, xDrive closes the multi-plate clutch, increasing power to the front wheels and ‘pulling’ the car around the corner.
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Equally, where understeer threatens, xDrive reduces the power to the front wheels, channelling a maximum of 100 per cent to the rear if necessary, ‘pushing’ the car through the bend.


Electronically controlled clutch

The decision to use an electronically controlled clutch rather than an electro 

Electronically controlled clutch

The decision to use an electronically controlled clutch rather than an electro- hydraulic version (as in the case of some competitors) has an overriding benefit. An electronically-controlled clutch provides instant power transfer in all situations, rather than an electro-hydraulic system that requires movement, generating hydraulic pressure before power transfer occurs.  Hence BMW’s xDrive technology is far quicker and less ‘reactive’ than competitors’ systems.

Simple four-wheel-drive systems fitted to cars like Land Rover’s Freelander use a viscous coupling or a Torsen differential that respond mechanically to a difference in speed and torque between the front and rear axles.  Conventional, all-electronic set-ups, for example Mercedes 4matic, require at least one wheel to be spinning for power reduction.  Systems using a Haldex coupling, like those featured in Audi and VW’s 4x4 system, use engine control data alongside wheel speed signals alone.  However, BMW’s xDrive benefits from the full range of DSC information, including yaw rate and lateral acceleration, allowing the car to virtually predict road conditions and react far sooner.

In a first for an all-wheel-drive vehicle, xDrive replicates the function and locking action of a differential with a multi-plate clutch (unlike the Porsche Cayenne with its weighty central differential).  By simply using the clutch, the front and rear wheels can be powered or completely separated if circumstances require, such as in fast, dynamic situations. 

Flexible power transfer

On hard throttle acceleration and without any wheel slip being detected, the clutch fully engages, providing a 50:50 power distribution and maximum traction.  Under normal driving conditions, the clutch provides fully variable distribution to front or rear axles.  

Transferring power to the front wheels is the responsibility of the two front drive shafts that are of equal length, assisting power distribution and helping eliminate drive train feedback through the steering.  The right hand shaft is mounted in a bearing case, passing through the sump to the opposite hub.  

100 per cent of power can also be transferred to the rear wheels, assisting the car at parking speeds.  

Engines 

Worldwide, the BMW X3 offers the widest range of engines in its class.  The small to medium SUV/SAV market may well be young, but BMW will instantly set a new benchmark with its 2.5i and 3.0i petrol models and its 2.0 and 3.0 diesel versions.  Demand for the car worldwide means that the UK is limited to the petrol derivatives at launch, with the diesel cars coming through from late 2004.

When the X3 is compared to potential rivals such as the Land Rover Freelander and the Lexus RX 300, its petrol and diesel equivalents offer greater performance and economy, yet also produce highly competitive CO2 emission figures. 

Both 3.0i and 2.5i six cylinder petrols provide peak performance figures that would not shame many a sports hatch or V8 executive car.  And xDrive ensures this performance is transferred efficiently to the road.

With 192bhp available at 6,000rpm, the X3 2.5i reaches 62mph in just 8.9 seconds and a top speed of 129mph.  The 3.0i SE knocks around a second off that 0-62mph time (8.1 seconds) and, on Sport models, adds up to 8mph to the top speed (137mph).  The X3 2.5i also comes as an automatic model and offers figures of 0-62mph in 9.8 seconds and a top speed of 129mph. 

Bi-VANOS technology on the two six-cylinder petrol units is the basis for these impressive statistics, providing a patented BMW solution to the conflicting demands of performance and economy.  It is a further development of BMW’s camshaft adjustment system that allows for infinitely variable valve timing, and manages exhaust emissions, engine output and torque to optimise the idling quality and fuel economy of the engine.  The bi (or ‘double’) element of VANOS signifies that this adjustment applies to both the intake and exhaust camshafts and ensures that valve timing is adjusted to meet the precise load requirements determined by the driver’s right foot.

Transmission

BMW’s six-speed manual gearbox and five-speed automatic are perfectly mated to the six-cylinder petrol and diesel units. 

The manual transmission comes as standard on the 2.5i model.  This ZF unit provides short throws and close ratios from first to fifth that allow the driver to exploit the car’s agility and performance, whilst sixth is an overdrive ratio that offers fuel economy benefits and quiet cruising.  The X3 2.5i also offers the smooth shifting optional five-speed automatic gearbox featuring Adaptive Transmission Management (ATM) and Steptronic.

ATM adapts to the driver’s own style of driving and ‘learns’ when the time is right to change up or down.  It monitors both the driver’s and the car’s behaviour to ensure that gear changes cannot upset smooth progress.  Semi-intelligent automatic gearboxes have been a feature of BMW models since they were pioneered in the 7 Series in 1992 and offer key benefits such as preventing change-up when, for example, lifting the throttle to go round a bend, or down over the brow of a hill.

UK X3 3.0i models feature the five-speed automatic as the sole transmission.  Again, ATM and Steptronic make this transmission particularly adaptable to the driver’s style, with Steptronic offering manual gear changes and a Sport setting for a more dynamic driving action.

The Sport setting is engaged by moving the gearstick to the left into the ‘manual’ M/S slot, but then allowing the transmission to select gears automatically.  Gears are changed at higher revs as a result. 

Enthusiastic drivers have the alternative of manual changes on the automatic transmission.  Shifting the gearlever into the M/S slot and pulling the gearstick back to change up, or forward to change down allows the X3 driver greater interaction with the driving experience, just as one would push the gearstick forward when seeking instant performance from a manual change from fourth to third.





































