

2. Drivetrain
The heart of every BMW M3 lies under the bonnet and the new model is no exception.  The new M3 is first to feature an eight-cylinder engine and also the most powerful.  Like its predecessor and all BMW M cars, the new V8-powered BMW M3 Coupé easily beats the magical 100hp per litre benchmark by achieving 105hp per litre. 

A look at the figures recorded by the M3 Coupé engine reveals a powerplant capable of impressive performance statistics.  It develops 420hp (77hp more than its forebears) at 8,300rpm and 400Nm of torque at 3,900rpm from its 3,999cc powerplant.  To highlight its flexibility, 85 per cent of torque is available from 2,000rpm through to 8,400rpm.  This M3 is as happy making smooth progress at city speeds yet offers effortless top end performance when required. 

This all-new V8 engine powers the car from zero to 62mph in 4.8 seconds before going on to an electronically-limited top speed of 155mph.  However, these supercar levels of performance do not compromise economy, with the car still delivering 22.8mpg on the combined cycle - an eight per cent improvement over the outgoing car.  CO2 emissions have also been cut from 323g/km to 295g/km compared to the outgoing model. 

To ensure optimum engine efficiency BMW’s engineers incorporated variable valve technology on the M3 powerplant.  BMW’s renowned Double-VANOS valve timing system is used to determine when individual valves open and close for the perfect alignment of intake and outlet on the combustion cycle. Individual throttle butterflies for each cylinder, combined with high-performance engine electronic systems, also ensure smooth running at all speeds combined with high power output.

Formula One heritage

The eight-cylinder engine in the BMW M3 Coupé can trace its lineage to BMW’s involvement in Formula One.  Its racing pedigree harks back to the start of the marque’s most recent foray into motorsport’s ultimate series with a V10 engine in the BMW Williams F1 Team in 2000.  Long before this, BMW was an engine partner to Brabham who used the four-cylinder 1.5-litre turbocharged units to win the FIA World Championship in 1983 with Nelson Piquet at the helm. 

BMW engineers have learned much from testing and racing at the pinnacle of motorsport and this paid dividends with the introduction of the 5.0-litre V10-powered BMW M5 and M6 models.  New Formula One regulations came into force in 2006 and BMW Sauber F1 moved from a V10- to a V8-powered car.  This change 
encouraged BMW engineers to develop a similar configuration for the new M3.  In fact the design principles of the new V8 engine are so close to those of the M5 and M6, technology itself gained from the early BMW V10 F1 days, that they share nearly 80 per cent of their engine parts.  The castings of both the 5.0-litre V10 and 4.0-litre V8 powerplants originate from BMW’s Landshut foundry, the same production facility where BMW Sauber F1 team’s engines are cast.

Like the engine powering the BMW Sauber F1 car, the new V8 in the M3 Coupé is engineered to extremely fine tolerances.  At full power the pistons in a Formula One car are moving at 25 metres per second.  By contrast the pistons in the M3 Coupé travel at approximately 20 metres per second.

To give an idea of the stresses placed on the engine’s moving parts, at full power the valves are subjected to 1,600g acceleration on opening and 500g deceleration prior to closing again.  To bring this into perspective, if a car could accelerate and brake with the same force, it would travel from zero to 62mph in just 0.0017 seconds in a distance of 25cms.  Continuing the analogy, if a car was travelling at 155mph and braked with this force, it would come to rest in 50cms.

Clearly such figures are in the realm of fantasy, but BMW engineers have designed the components of the M3 Coupé to sustain such forces.  One must also consider that while a Formula One engine is rebuilt after every other race weekend, the one powering an M3 Coupé is expected to last many years.

To cope with such stresses special materials are used in the construction of the engine.  The cylinder crank case is made of lightweight aluminium silicon alloy and the cylinder bores are lined with hard silicon crystals which allow the iron-coated pistons to run without cylinder liners.  Hard silicon crystals are also used to protect the alloy crank case against wear.

Electronic excellence
The MS S60 electronic control unit managing the engine is another feature that shares much with the M5 and M6.  One of the most advanced engine management systems currently available, the MS S60 was designed and built in-house by BMW and is made up of more than 1,000 individual components.  It controls all functions of the engine via three 32-bit processors that are capable of performing up to 200 million individual calculations per second.  Compared to the ECU in the previous E46 M3, the computing power in the new car is eight times more powerful and has 10 times more memory capacity.  Impressive figures that, in short, translate to an engine which now performs a near perfect combustion cycle.
The MS S60 also manages:

· The electronic throttle valve control on a power and torque matrix according to a potentiometer on the accelerator pedal.  This meets the driver’s demand for power and performance.  The power and torque manager adjusts requests by adding power signals from auxiliary engine units such as the air conditioning compressor.

· Functions such as idle speed control, emission control and knock control are also coordinated and aligned to the maximum and minimum output, and torque curves are controlled by DSC and Engine Drag Force Control. 

· Comprehensive on-board diagnosis for use by BMW service engineers. 

· New and innovative ionic current technology to manage engine ‘knock’, misfiring and combustion ‘misses’.

Lightweight technology
The engineering purity displayed in the BMW M3 Coupé has been enhanced by intelligent design and the use of advanced lightweight components.  The engine block of the new M3 weighs just 202kgs, 15kgs lighter than the previous M3’s six-cylinder engine.  This has been made possible by the increased use of aluminium in the engine block and ancillary systems attached to the unit.

Engineers have saved weight by altering the size of some parts.  As an example, each connecting rod now has a trapezoid structure at one end as opposed to a larger, heavier, squared-off end.  Not only has this saved weight but it has led to a reduction in the moving forces within the engine.  The crankshaft in the new engine is made from one complete forging and weighs only 20kgs.  The M3’s V8 engine now sits lower and further back within the chassis compared with the previous car which delivers better all-round weight distribution. 

Fuel saving technology

Brake Energy Regeneration plays an integral part in the way the new BMW M3 achieves the diametrically opposed goals of increased power and performance, and improved fuel economy and lower emissions.  The system serves to enhance all-round drivetrain efficiency by preserving electrical energy generated when the engine is running and the car is braking.

This highly efficient energy management process exploits normally wasted energy and is made possible by the intelligent control of the alternator.  Specific on-demand generation of electrical energy (i.e. the alternator only works when needed) serves to reduce fuel consumption because the alternator disconnects when the engine is running under load.  With this reduction in direct generation of electrical power, more engine potential is available for acceleration.
BMW has combined Brake Energy Regeneration technology with AGM (Absorbent Glass Mat) batteries to allow for this intelligent power generation.  AGM batteries are able to withstand the increased number of intermittent charging phases that occur with a conventional lead acid battery. In an AGM battery, the acid is held in micro-glass-fibre mats between the individual layers of lead.  Thus the battery is able to store energy over a long period even when regularly charged and discharged. 
Aerodynamic efficiency is not only important outside the car, it is also critical inside the engine and gas flow technology was an important part of the new M3’s engine design.  The unique design of the intake system mimics the addition of a supercharger – the intake ducting and the valve housing in the cylinder head actually forces 10 per cent more fuel-air mixture into the combustion chamber on each cycle.  This improved combustion and more complete ignition process creates a greater downward thrust on the piston.  Such is the efficiency of engine breathing that at peak revs the engine swallows 400 litres of air per second without any undesirable back pressure.

The BMW M3 comes with a specially-designed wet sump lubrication system to ensure all the moving mechanical parts of the engine work to optimum efficiency.  Race car engines usually come with a dry sump, partly to lower the height of the engine within the car but also to prevent oil starvation during high speed cornering.  However, the unique design of the M3’s oil channels, and its wet sump, mean such an arrangement can still be used without the risk of oil starvation during acceleration, braking and cornering.  Even with lateral forces of 1.4g, greater than those acting on you when taking off in a jet aircraft, the engine’s oil supply remains constant.  This move also saves weight because the pump required by a car fitted with a dry sump is no longer needed to shift oil around the block.

Exhaust
The BMW M3 Coupé is fitted with a unique exhaust system that helps deliver maximum power and torque.  Constructed by a 800 bar high-pressure moulding process that shapes the stainless steel exhaust pipes, the walls of the exhaust system are extremely thin – less than 1mm.  Not only does this save weight, but it also minimises flow resistance of the exhaust gases and improves engine breathing.  The response of the four catalytic converters is boosted by this uninterrupted flow. 
All of these power, technology and lightweight innovations combine to allow the new BMW M3 Coupé to set a new benchmark for ‘standard’ M3 cars.  The outgoing M3 was capable of an 8mins 15secs lap of the northern loop of the Nurburgring’s Nordschliefe.  An official lap time for the V8-engined M3 Coupé has yet to be announced, but during development it was apparent that a figure closer to eight minutes dead is achievable.
Transmission
Power is transferred to the road by BMW M’s six-speed manual gearbox. The transmission’s short throw and close gearbox gate, developed in conjunction with German specialist GETRAG, ensures quick, precise manual gearchanges. 

The variable M differential lock
To ensure that all the power developed by the 4.0-litre V8 engine is transferred to the road, the new M3 features a variable, torque-sensing differential lock developed by M GmbH.  This provides the vehicle with a high level of driving stability and optimal traction, especially when cornering.

Unlike a normal limited slip differential with a 25 or 50 per cent locking capability, the variable M differential lock can, in extreme conditions, provide up to 100 per cent locking.  This means that when one of the rear wheels loses traction on a more slippery part of the road, or when the inside wheel spins on very tight bends, the M3’s differential will ensure that the drive shafts send the correct amount of drive to the wheel that is able to transmit power to the road.

When a driven rear wheel threatens to lose traction, pressure is generated in an integrated shear pump.  This pressure is transferred to a multiple-disc clutch via a piston.  In this way drive forces are directed to the wheel with better grip as determined by the difference in the rotational speed of the wheels.  When the difference in rotational speed decreases, the locking action diminishes.

The advantages of the variable M differential lock are:

· 0-100 per cent drive force can be delivered to either driven wheel.

· On snow, gravel or ice a conventional torque-sensing differential does not offer enough flexibility.  The variable M differential provides a substantial advantage when the driven wheels are subject to greatly varying coefficients of friction.

· When combined with a finely tuned DSC+ system and a near 50/50 weight distribution, this differential lock helps the car to excel in very slippery conditions.

· The system delivers rewarding handling on roads with average to high frictional coefficients.

· It combines safety, stability and driving pleasure.

3. Chassis

The BMW M3 Coupé features an advanced chassis configuration that, for the first time in a BMW M3, is available with a degree of active suspension.  It is also the first M3 to be equipped with Dynamic Stability Control + (DSC+) - the most advanced automotive stability control. 

The M3’s Electronic Damper Control (EDC) allows the driver to adjust the suspension compliance depending on the style of driving.  Three settings are available – Comfort, Normal and Sport – and changes can be made via the EDC button located on the transmission tunnel.  Alternatively the MDrive Manager function can be used to set the damper requirements with activation occurring via the MDrive button on the steering wheel.

EDC is a continuous and variable electronic damper control.  In ‘Normal’ mode the damping is automatically adjusted to achieve the optimum balance between Comfort and Sport.  In ‘Sport’ mode the damping is firmer and employs higher damping forces, thereby reducing lift. In ‘Comfort’ mode EDC produces lower damping forces in favour of greater ride comfort.  EDC is available as a £1,295 option. 

To reduce unsprung weight and improve ride comfort, the BMW M3 Coupé features a front suspension predominately composed of aluminium.  Within the double-joint front axle arrangement, the struts, pivot bearings, central subframe and an additional thrust panel are made of the lightweight yet strong metal.  All of the components in the five-link rear axle suspension, except one track control arm, are also made of aluminium.  Such attention to detail by the M division serves to reduce weight by 2.5kgs per corner of the car compared to a more conventional steel suspension system. 

The best in stability control
The new BMW M3 comes with the most advanced stability control system currently available.  DSC+ represents the pinnacle of active safety and dynamic capability, but it has been subtly refined for use on the M3 Coupé.  Although DSC + can be switched off completely, it has two programme levels depending on driver requirement.  The first corresponds with the set-up of a ‘standard’ BMW road car and offers a near complete electronic safety blanket that includes traction control, Anti-slip + Traction and Corner Brake Control.

The second stage of DSC+ is called MDynamic Mode and it will appeal to the sport-oriented driver.  This programme is pre-selected using the MDrive menu and can be called up by pressing the MDrive button on the steering wheel.  MDynamic Mode allows for a greater degree of wheelslip without the interruption of the DSC+ safety systems retarding power or braking individual wheels.

MDynamic Mode compares with the Dynamic Traction Control function exhibited on other BMW products except that the parameters of this system are tuned to cater for more advanced or ambitious drivers.  The driver is informed of MDynamic Mode by the illumination of a light on the driver’s instrument cluster marked ‘MDM’. 

The BMW M3 features four further functions of Dynamic Stability Control to give it its DSC+ credentials: 
· Hill-start Assistant provides what is effectively a momentary electronic handbrake that holds the car on an incline for two seconds.  This allows the driver to engage gear and find the clutch biting point to pull away smoothly without rolling backwards. 

· Soft-stop releases a degree of braking pressure when coming to rest in an M3 to achieve a smooth stop.

· Brake Drying works by gently applying the brake pads to the discs in wet conditions to clear the film of water that can build up.  This keeps the discs and pads ready for more effective braking performance.

· Brake Pre-tensioning recognises if the driver’s foot comes off the accelerator in preparation for an emergency stop.  When this occurs the brakes are partially activated so that the pads are in mild contact with the discs ready to be fully applied when the brake pedal is pushed.  This helps shorten stopping distances.

Brakes and bespoke tyre and wheel combination

For a car with the performance capabilities of a BMW M3 Coupé the very highest levels of braking power are required.  The compound front discs measure 
360mm x 30mm and are vented and cross drilled for greater heat dissipation, while a single piston swing-calliper and pad provides the bite.  The rear brakes measure 350mm x 24mm and are vented and cross drilled discs with single piston swing-callipers and pads.  This high technology stopping power results in the M3 Coupé coming to a halt from 62mph in just 34 metres – 21 metres less than the Highway Code figure for a car travelling at 60mph.

The M3 Coupé comes as standard with graphite-coloured light alloy wheels in a unique multi-spoke M design.  The front wheels measure 8.5 x 18-inch and are shod with 245/40 ZR18 Michelin tyres.  At the rear, 9.5 x 18-inch light alloy wheels accommodate 265/40 ZR18 tyres. 

Michelin Pilot Sport PS2 tyres were developed specifically for the BMW M3 Coupé.  They incorporate two fundamental technologies that aid its performance: an asymmetric tread pattern and a Variable Contact Patch that adjusts the amount of rubber in contact with the road depending on the manoeuvre.

The asymmetric tread pattern allows high levels of grip and feedback on both dry and wet roads.  The Variable Contact Patch permits a greater degree of cornering grip compared to previous performance car tyres.  It does this by maintaining the same area of contact patch despite the extreme stresses caused by tyre loading when cornering. 

The M3 Coupé's tyres feature a mix of three bespoke tread compounds.  The outer half of the tread on the front and rear tyres is made from a carbon-black compound for durability under hard cornering and helps resist excessive shoulder wear.  The inner tread area of the rear tyre features a pure silica compound for high levels of grip in wet and dry conditions, while the inner tread of the front tyre has a hybrid carbon-black/silica compound to induce mild understeer on the limit.  This combination ensures high levels of driver safety by reducing the risk of sudden oversteer when cornering.

The tyres have also been subjected to a weight reduction programme and the front Michelin Pilot Sport PS2 tyres tip the scales at 10.6kgs each while a rear weighs 11.5kgs.  In comparison no other performance tyre can match the weight of the bespoke Michelin Pilot Sport tyres fitted to the BMW M3. 

Bespoke M steering
For the first time a BMW M3 Coupé driver can choose the level of assistance in his steering depending on his or her driving preferences.  The rack and pinion hydraulic steering is equipped with a Servotronic system featuring two manually preselectable electronic control maps for differing rates of assistance and feel.  To select this function a driver uses a menu within iDrive to choose between Normal or Sports mode.  Normal mode has a greater level of assistance for a more relaxed driving style while Sports mode has less for a more direct feel.

The system is not to be confused with BMW’s innovative Active Steering technology which features a planetary gear intersecting the steering column to alter the steering ratio of an equipped car. 




































