

5.   Body

Inside and out, the M6 is clearly focused

Highlights

· World’s first carbon fibre roof on a series production car

· Aerodynamics and air flow honed to exploit car’s chassis and engine

· MDrive Manager offers personal levels of performance

· Body colours exclusive to M

· M Multifunction seats ensure body grips as well as the tyres

· Head-up Display as standard

The engineers and designers responsible for the new M6 have not only set a new performance benchmark at BMW, but also raised the bar on the use of lightweight technologies within the industry. Taking the same body dimensions as the existing BMW 6 Series Coupé, the new M6 incorporates further innovative lightweight structures that ensure the driver is able to wring the full performance from the car.

The challenge for the engineers was to shed all unnecessary weight in the transformation from 6 Series grand tourer to M6 performance car, yet still maintain the car as a comfortable and safe 2+2 continent crosser. A challenge they approached with relish.

Functionally the car is a clear step up from the 6 Series Coupé.  And, in form, the M6 stands out with carbon roof, bespoke wheels and metallic colours exclusive to M.

The exterior: body design

The aluminium front and rear suspension systems detailed in section 4 are just the beginning.  BMW’s “intelligent lightweight construction” principles ensure that a tour around the car reveals weight-saving on every plane.

· Carbon fibre roof

· Carbon fibre front and rear bumper supports

· Aluminium doors and bonnet 

· Thermoplastic front wings

· Sheet moulding compound (SMC) boot lid

· Steel ‘tailored blanks’ on panels where steel deemed necessary

Carbon lightens the load

Inspired by the reaction to 2002’s M3 CSL, and using experience gained from Formula 1 engineering, BMW replaced the conventional steel roof of the 6 Series Coupé with a carbon fibre design. This reduces the weight of the roof by 50 per cent (nearly five kilos) and aids handling, because the car’s centre of gravity is lowered with weight removed from the top. 

BMW’s commitment to the use of lightweight technologies is clearly highlighted by this roof design. Built in-house at the Landshut Plant, the roof is bonded to the body of the car rather than welded and allows the rear window to be re-designed as a thinner and lighter structure. The roof remains unpainted on the production car to visually indicate the performance benefits to the M6 driver.

Power to weight: the right formula

The use of carbon in the design of the M6 is a major contributor to the car’s handling and speed, but weight has also been pared through BMW’s other recent innovative processes. 

The use of plastics in the boot and front side-panels, aluminium in the bonnet, doors and most suspension units and tailored steel blanks on all other body panels, contributes to a power to weight ratio of just 3.3 kg:hp. This lightweight philosophy takes a holistic approach, combining well with BMW’s adherence to naturally aspirated high-revving performance engines. Alternative engine designs, as discussed in section 2, were considered too heavy and would have negated much of the good work that the weight-reduced bodywork offers.

The M6 is 45 kgs lighter than the M5, but with the same V10 engine, same high-performance brakes, and lower centre of gravity, it is clear that the super-saloon’s performance will be bettered.  The M6 shaves 0.1 seconds off the M5’s 0 – 62mph time.

Air flow

With 507hp and 205 mph recorded in testing, in a car that begs to be driven hard, it was imperative that the engineers ensured the efficient supply and extraction of cool air. Again, designers and engineers worked closely together to ensure maximum performance.

The front air dam sits close to the road and features large air intakes to maximise the supply of cool air. The airflow is then directed through a bespoke cooling system of high-performance fan, engine radiator, air conditioning capacitor, power steering fluid cooler and engine oil cooler. All sit directly behind the air dam, with the radiator split in two for packaging purposes.

Meanwhile, a separate flow of cooling air is directed over the ventilated disc brakes and underneath the bonnet via side openings to the left and right of the central air scoop. Flaps on the front air dam also reduce lift forces on the front axle.

At the back, a rear diffuser on the rear air dam maintains the car’s visually powerful distinction over its 650i Coupé cousin and contributes to its performance. The flow of cool air over the final drive is maximised, whilst drag and lift forces are reduced by the combination of rear diffuser, the car’s smooth floor pan and subtle boot-lip spoiler. 

The larger rear air dam now houses the car’s number plate, with the rear light units slightly raised accordingly. Four chrome exhaust pipes finish the car with its emotive M ‘signature’.

Side on

From a side view, the shape of the front wings has been modified to suit the larger, but lighter wheels. Exclusive 19-inch five double-spoke alloy wheels look almost impossibly delicate and weigh nearly two kgs less than comparable ‘normal’ light-alloy wheels. They are shod with 255/40 ZR 19” tyres at the front and 285/35 ZR 19” tyres at the rear.
Low and dynamic re-styled side sills emphasize the length of the M6 and offer technical advantages over the standard 6 Series. The design of side-sills optimises the flow of air along the underside of the car, improving its aerodynamic capabilities.

New door mirrors display bold styling with a body-coloured upper part and a black section below.  The aerodynamic shape was honed in the wind tunnel and the mirrors make a contribution towards reducing lift on the front axle. They can be folded inwards when the car is parked to avoid being damaged.

Battery in the boot

Battery and fuel tank placement was replicated from the M5 design following a redesign of the 6 Series Coupé boot floor to accommodate the dual exhaust system.  The battery is located there to help facilitate an improvement in weight distribution front to rear.  This type of battery offers advantages in charging behaviour because the number of charging cycles is three times higher than those of conventional car batteries.  This has a positive effect on the lifespan.

The 70-litre plastic fuel tank is located in front of the rear axle.  A jet pump and pressure-controlled dual pump permanently ensure a reliable fuel supply even under high longitudinal and lateral acceleration.

M body colours

Launched on the M5 in May, four exclusive metallic paints – Sepang Bronze, Silverstone II, Indianapolis Red and Interlagos Blue – are also available on the M6. Other colours available include Alpine White, Black Sapphire metallic and Silver-grey metallic.  The air vent gills in the front wings, the bootlid and the doorsill trims all bear the M6 logo.

The interior:  sports car characteristics with a touch of comfort

The M6 interior offers the sporting touches and luxurious traits expected of such a thoroughbred sports car.  Passengers are presented with performance-related functions, but space, comfort and safety remain as fundamental criteria. 

A total of six airbags, belt force limiters, intelligent safety electronics and the automatic or manual emergency call via the BMW Assist function (if the car is fitted with Bluetooth and telematics capability) are all standard.  

Even luggage space compares well with the M5 super-saloon. Confirming its credentials as a cross-country (or continent) GT, the M6 offers 450 litres boot space, just 50 litres shy of the M5. 

Sporting luxury inside

The M6 offers a sporting and luxurious ambience inside.  It features extended leather upholstery in the exclusive Merino leather available in three colour options – Black, Silverstone II and Light Sepang Bronze.  The trim features leather in the centre area of the instrument panel, on the centre console and handbrake lever gaiter as well as the armrests.  In the rear the side panels are also finished in this leather.

An even more sophisticated all-leather Merino trim is available in five colours as an option (Indianapolis Red and Portland Natural Brown added to the standard colours).  This option includes all-leather instrument panel, centre console, door lining and rear side panels and an alcantara-anthracite roof lining.  A further special option is the ‘Climate Leather’ version featuring active ventilation of the driver and the front passenger seats.

Geared to the needs of the driver

Seated at the wheel of the M6, the driver will be placed perfectly for a B-road blast or a long distance trip.  The contoured M seat with passive backrest width adjustment offers superb side support.  Due to its diverse range of adjustment options the driver is able to find the optimum seat position ranging from very sporty to supremely comfortable.  The standard seats include seat memory function, seat heating for driver and front seat passenger, and an electrically adjustable lumbar support.

2 + 2 = room for four

Space in the rear will always be a compromise for a sports car, but the new M6 offers sufficient room for two youngsters, or even two adults on short journeys. Access is easy as the front seats electronically slide forwards and tip, whilst contoured back rests on the rear seats ensure good support. 

M instruments more informative than ever.

With the unprecedented levels of technology beneath the bonnet, the M car’s instrument panel becomes an ever more vital means of communication between car and driver.  

As on the M5, a new design of speedometer and rev counter now feature on the M6 featuring round black dials with white numerals and needles in traditional M red.  A white corona-ring illumination is permanently switched on.  

The tachometer display is unique:  a yellow pre-warning and a red warning field inform the driver of the recommended engine speed depending upon oil temperature.  As the oil temperature rises the available speed range increases allowing the driver to observe the optimum engine warm up routine.  This arrangement is reflected in the rev range display within HUD and works as a simple indication to let the driver know when it is acceptable for full throttle inputs. 

Communication between driver and car continues with a new display on the instrument panel that indicates oil level to an unprecedented level of accuracy. An electronic control unit replaces the traditional dipstick in the engine and constantly monitors oil levels, with an acoustic and optical warning to the driver should engine oil need topping up.

Control lamps, oil temperature gauge, mileage counters and SMG display with gear and Drivelogic information are located between the speedometer and rev counter.

Head-up Display with M-specific information.

The standard Head-up Display now shows additional information, providing the driver with important driving information directly at eye level.  This Head-up Display has been designed in such a way as to allow the driver to decide at the touch of a button whether to have standard information or specific M information projected into his line of sight. This can be programmed as a default display.

The M-specific display highlights the engine revolutions and the shift lights.  This function has been derived directly from Formula 1 racing and the display shows the current gear and vehicle speed.

Head-up Display can be activated or switched off via the button adjacent to the headlight control switch to the right of the steering wheel.

A good steer

The newly designed M leather sports steering wheel is ergonomically proportioned.  Reshaped and relocated SMG shift paddles facilitate fingertip gear shifting – down on the left and up on the right.  While shifting gears, the driver can keep his hands firmly on the steering wheel, enhancing road safety at high speeds or on winding roads.

MDrive Manager for even more control

MDrive is a new function activated via the M button on the steering wheel.  This function allows the driver to turn the comfortable coupé into a thoroughbred sports car at the push of a button and vice versa.  It entails calling up the driver’s favoured settings and drive modes personally configured in the MDrive Manager menu of iDrive.  The preset values can be stored in the key memory system and activated whenever the car is started.

The following individual functions can be pre-selected in the MDrive Manager menu of iDrive and subsequently activated via the MDrive button on the steering wheel: 
· The Power button, with which the engine characteristics (i.e. output and response) can be specified. Three stages are offered P400, P500 or P500 Sport. The latter can only be selected via MDrive Manager and not the button on the centre console.

· SMG Drivelogic with one of six manual programmes and five automatic shift modes available.

· DSC in three stages: DSC active, MDynamic mode on or DSC deactivated.

· EDC with Normal, Comfort or Sport damper settings.

· HUD with normal or M specific display.

MDrive Manager allows a comfortable day-to-day GT to metamorphosise at the touch of a button into a hardened sports car with, for example, P500 programmed for power, the SMG set at the fastest shift setting, DSC selected to MDM and EDC on ‘Sport’.  And with Head-up Display set on the M visuals, pressing the M button gives the driver his ideal set up. 

SMG selector lever with illuminated selector lever position indicator

The selector lever illumination and gear position indicator is activated as soon as the ignition is switched on.  Adjacent to the SMG selector lever, there are four buttons that facilitate direct operation of the M6’s dynamic functions - Power, DSC, EDC and Drivelogic.

Other fine details

An M6 owner will be able to make good use of any additional features optionally fitted to the car such as High Beam Assist (the automatic control of the high beam illumination), Adaptive Headlights (lights that follow the course of a bend as if guided by magic) and Active Cruise Control. 

Finally, Automatic Climate Control, incorporating Automatic Air Recirculation, can be set to the desired temperature in both the front and rear compartments.  This air conditioning system also includes the comfort functions, integrated solar sensor and anti-mist sensor, as well as filters for outside air and recirculated air.

6.   A new beginning for the M coupe

M6 buyers and its market

A rich and unique M heritage

Though the new M6 has no direct descendants, it takes much of its inspiration from two great M cars of the past, the M1 and M635CSi.  

The M1 of 1978 was BMW’s first foray into linking motorsport technologies with the road.  The two-seat, mid-engined sports car was powered by a 3.5-litre straight-six developing 277 bhp and featured a four-valve cylinder head lifted straight from BMW’s motorsport endeavours.  The car’s motor racing competencies were highlighted during the 1979 ProCar Series that pitted that season’s Formula 1 stars head-to-head with local wild cards – a quite impossible scenario to imagine today.

Five years later, M GmbH engineers fitted the M1’s engine to the original 6 Series, in the process offering what is generally considered to be BMW’s first true M production car, the M635CSi.  The 2+2 coupe took the M badge between 1984 and 1989 and followed the M535i of 1980, which simply featured an uprated 214 bhp six-cylinder engine rather than a true motorsport inspired powerplant.  The M635CSi was also engineered for the US market where it was actually known as the M6.

As with these landmark BMWs, the new M6 is expected to appeal to a discerning clientéle, many of whom have traditionally bought Aston Martins, Ferraris or Porsches.

A new market for BMW M cars

The new M6 is BMW’s fastest and most expensive production sports car ever.  And with that benchmark comes new customers.

Fifty per cent of owners are expected to come from two-person households, a distinct difference over the market for the new M5. He (for the majority of owners are expected to be male) will own a number of other cars bought for emotional rather than rational motives.  

As with the new M5, the average age of an M6 owner will be around 45 years old in the UK, slightly younger than the owner of a BMW 630i or 650i Coupé.  Technology is a passion for buyers in this market, whether it be in their cars, homes or at work.  Most owners will be senior managers, entrepreneurs or successful self-employed businessmen.

The USA, Germany and the UK are expected to be the biggest markets for the M6, in that order, with around 400 cars available to the UK in 2006, just over ten per cent of the Dingolfing Plant’s production plans for the year.

Orders currently extend towards the end of 2006 and BMW is trying, with its dealers, to verify that there are no speculators seeking to profit from early orders at the expense of bona fide customers.  

The new BMW M6 goes on sale at BMW’s UK dealers in November 2005 priced at £80,755 on-the-road.

7.   The BMW M6 production process

As bespoke as possible

Highlights

· Flexible production line allows specification amends just six days before build

· World’s first carbon fibre roof in series production

· High levels of logistics and training as M6 formed from three separate plants

· Formula1-inspired production and engineering technologies

Assembling the new M6

The BMW M6 is built at the Dingolfing Plant, the largest facility within the BMW Group’s network of 23 production plants.  Highly flexible in all its operations, the Dingolfing Plant employs a workforce of approximately 23,000 BMW associates – more than 80 per cent of which are skilled – and builds some 1,300 BMW 5, 6, and 7 Series every day. 

A sophisticated logistics system – BMW’s Customer-Oriented Sales and Production process (COSP) – ensures that each car is built exactly on time to its specific national specifications and, of course, in line with the customer’s personal preferences.  This highly flexible process reduces delivery periods and incorporation onto production lines for components, allowing customers to amend specifications up to six days before their car begins its assembly.

This is facilitated by the ready-painted body treated as any other component rather than regimentally following the pre-determined sequence from Bodyshop to Assembly.  It can then be kept on hold and delivered to the production line only when all final specification requirements are confirmed.

Production of the body-in-white together with other 6 Series models 

The body-in-white of the new M6 is built by highly flexible robots on the same lines and facilities that also produce the bodyshells of the BMW 6 Series Coupé and Convertible in the regular production process.  Just one per cent of 6 Series models are expected to receive the coveted M badge each day.

Naturally, the bodyshell of the M6 also benefits from all the innovative bonding and joining technologies used in series production of the BMW 6 Series.  Production of specific parts and components exclusive to the M6 is fully integrated into the production process.  For example, additional mounting points and bolts are fitted to support the new V10 engine and carbon roof brackets are bonded into position manually on the production line, providing the foundation for the carbon fibre roof.

Introducing carbon fibre technology into series production

BMW’s motorsport experience, and successful technology transfer into racing-inspired production cars such as the M3 CSL, has furnished BMW with the in-house expertise to manufacture and fit the carbon fibre roof to the M6.

Experts in lightweight technology based at BMW’s Landshut facility make the roof from layers of carbon fibre reinforced plastic (CFP).  Pre-moulded in a dry state, the roofs are then moistened with resin before being finished then fitted at Dingolfing as the world’s first carbon roofs in series production.

The Landshut Plant also manufactures the carbon fibre front and rear bumper supports.  Individual segments of CFP are layered around a cast resin core, then hardened before the core is removed, leaving a strong, hollow, lightweight support structure for the bumpers.

Engines from the experts: from Landshut to Munich to Dingolfing

The 507hp high-performance powerplant featured in the new BMW M6 is also a key component that reflects the proficient processes in place at BMW’s production facilities. The production of the most powerful production car engine in the company’s history is a complex process that requires premium quality.

And BMW’s Landshut plant again features as a true centre of excellence.  The cylinder heads and the crankcase for the new V10 engine are produced at the light alloy foundry at Landshut, which also produces components for the BMW Formula 1 engines.

Due to the demands of such a high performance engine, the finest manufacturing tolerances are then required at the BMW plant in Munich where the engine is assembled.  For example, components are processed at an accuracy of up to 1∕1000 millimetres.  By comparison: a human hair is 0.05 millimetres in diameter (50∕1000).

Flexible assembly

The flexible final assembly is performed in a two-shift pattern in the special engine department at the Munich plant, where, in addition to the V10 engine, they also produce the six-cylinder unit for the M3, the V8 diesel and the twelve-cylinder for the BMW 7 model series.

This diversity calls for a great deal of flexibility, profound product knowledge and the most finely honed skills.  This is why the staff responsible for BMW engine construction are both highly trained and very experienced.





































