

2.    Design and construction

A fundamental principle of any niche performance car – be it convertible or coupé - is that the first impression forms an immediate and lasting visual impact.  The new 6 Series Coupé achieves that goal even in today’s crowded supercar market. However, the 645Ci Convertible arguably has an even tougher remit.

The Convertible aims to maintain the Coupé’s visual impact, minimal noise levels and torsional stiffness whilst adding soft-top benefits with neat roof stowage, generous accommodation and the provision of exemplary passenger safety. These goals presented a unique challenge to BMW’s design and engineering teams.  Yet it is a challenge the design teams faced and overcame.

It is also a fact that convertibles and coupés are chosen by the heart as much as the head.  So, added to the rational challenges presented in its development, the 6 Series Convertible is brimming with presence, striking appeal and tantalising highlights. 

As with the Z4, 7 Series and 5 series, the new 6 Series is instantly recognisable as a BMW.  Yet it displays its own personality, subtly affirming that its form lies on the foundation of a bespoke platform and chassis.  Contrasting concave and convex surfaces and strong character lines flow softly along the car, drawing the eye to traditional BMW design details finished in a contemporary style.

The new extra-wide double kidney grille, front spoiler with a wide air intake and dual  headlamps within dramatically contoured housings give the low and wide 645Ci a very powerful presence.  The headlamps feature a bi-xenon dipped beam with halogen main beam and Adaptive Headlight (wherein the lights turn by up to 15 degrees according to steering angle and vehicle speed) technology is available as an option.  And even in the dark, the distinctive side light rings on all four headlights cannot fail to make an impression. 

The 6 Series features 18-inch alloy wheels with 245/45 Run-flat tyres as standard, ensuring that the risk of being stranded on a motorway hard shoulder on a cold, wet night is a thing of the past.  A range of optional 18- and 19-inch alloys are available.

Moving to the rear it’s difficult not to notice the twin chrome-sleeved, oval-shaped tail pipes, while the striking rear lights are illuminated by bright, fast-acting, maintenance- and wear-free LEDs (light-emitting diodes).  Influenced by BMW Motorrad, BMW’s motorcycle arm, these lenses feature aerodynamic airflow contours that contribute to reducing both lift at the rear and yaw momentum.  This attention to detail, together with body undertray sections made from innovative Superlite material, helps the 6 Series Convertible achieve an impressive drag coefficient of just 0.31. 

Additionally, the rear LEDs feature BMW’s adaptive Brake Force Display (BFD) system.  Whenever the brakes are applied under emergency conditions or the ABS cuts in, BFD increases the brake light area, clearly displaying to following drivers that the BMW in front is braking hard, thus giving them more time to react.

The Fin Structure Roof

Despite the fad for fancy folding metal roofs, BMW engineers preferred to advance the art of the folding soft-top.  Such systems afford greater flexibility, more boot space and contribute to lightweight engineering.  However, this commitment does not mean the company is resting on its laurels as it offers new advances in convertible roof applications with the 6 Series Convertible’s fin structure roof and independent vertical rear window. 

BMW’s new convertible design and engineering takes soft-top development to a new level.  Its multi-layered folding roof is made of a rubberised cloth inner and outer with a polyurethane material called PUR sandwiched between. This results in virtually the same high standards of acoustics and thermal insulation as a folding hard-top or fixed-head coupe, reducing wind noise by up to 3dB(A).  However, the benefits of the new convertible roof do not end there.

Thanks to its new fin structure roof, the 6 Series Convertible stands out from the crowd.  In profile, the fins offer the same visual effect as wide C-pillars, maintaining a coupé-like silhouette.  This design execution also heralds a first in BMW production - the retention of the ‘Hofmeister kink’ in a BMW soft-top.  BMW’s traditional design signature at the trailing edge of the rear side windows is featured as a subtle kick-back of the soft roof where it meets the body. 

With the roof open, the shape of the fins is replicated by the tonneau lid covering the roof compartment when it’s folded away.  Made from watertight, dust-proof SMC (sheet moulding compound – a highly durable and scratch resistant plastic) it co-ordinates with the colour of the interior, coming in either Basalt Grey or Black, and its shape and lines complement the rest of the car’s design. 

Steel bars in the roof structure help provide the 6 Series Convertible with superior strength and rigidity, but a most significant advantage of this rigid steel skeleton is its compact dimensions.  Although the roof is necessarily long to cover the generous 2+2 passenger compartment, it folds tightly into a very compact retractable roof compartment in the boot.  This flexibility contributes towards the car’s impressive luggage capacity of 300 litres with the roof in the down position, which increases to a class-leading 350 litres when up.  In contrast, a folding metal roof would occupy considerably more space when folded and weigh substantially more than the 6 Series Convertible’s roof.  Amongst the competition, the Mercedes SL comes closest to that volume, but at just 317 litres with the roof up, pales next to the 6 Series Convertible.

The fully automatic roof opens both by remote control from the key and via a button at the base of the centre console.  A total of six hydraulic cylinders perform the opening and closing movements on both the roof and its compartment lid.  The complete process of opening or closing the roof takes around twenty seconds and, within this time, all windows are lowered or raised as required.  The roof is electrically locked on to the windscreen frame to complete closing, or the compartment lid sealed electrically when the roof is fully open, and the driver notified via a Check Control message. 

Many’s the time when a convertible driver might wish to use a short stop at the lights to open or close the roof.  Should that opportunity be under twenty seconds and therefore insufficient to complete the procedure, the 6 Series Convertible can be driven at up to 20mph while the roof continues its automatic process.  Should the driver exceed this speed limit a warning signal reminds the driver that the roof mechanism is still in operation. 

Vertical Rear Window

The 6 Series Convertible is unusual in offering a small, fully independent and retractable vertical rear window.  It is heated and offers better visibility than traditional large, sloping convertible windows. What’s more, the window plays a key role in maintaining the 6 Series Convertible’s distinct coupé-like roof profile – a key principle of the new car’s design.  

The usual solution to transforming a coupé into a convertible results in a compromise between visibility and styling.  Traditionally, a conventional glass rear window would have to be very large, in order to maintain rear visibility, if the car’s design is to adhere to the coupé profile.  However, this would occupy an impractical amount of boot space when folded. The answer is usually to offer a smaller window on a steeper angle, which affects the pure, sweeping coupé lines.

At the same time visibility to the rear is often impaired because the necessary tightening bar that extends from one side of a conventional soft-top to the other obstructs a clear line of vision.  

BMW’s answer is the fin structure roof. Its key features are the two supporting buttresses in the C-pillar position that double back towards the cabin providing physical support and allowing the design to remain unadulterated. Crucially, the inherent strength provided by the fin structure also renders a tightening bar superfluous and allows the rear window to remain independent of the roof. 

Another advantage of the independent rear window is that, at the touch of a button, it may be raised or lowered from or into its compartment just aft of the rear bulkhead.  This provides another major benefit - draught-free interior ventilation with the roof up.  The effect is every bit as efficient as a sunroof on a hard-top, and significantly quieter.  (The rear window control is activated by pressing the rear window button on the door panel, then activating the driver’s side rear passenger window button).

Driving with the roof down on particularly hot, sunny days can be uncomfortable, so the ability to keep the roof up, but allow rear ventilation, is a real benefit.  By lowering all four side windows and the rear screen, passengers can take in all the fresh air they want but at the same time remain safely in the shade on the drive down to Monte Carlo or Marbella.  Raising the rear window with the roof down also serves as an effective wind deflector for rear passengers.  

The 645Ci Convertible also comes with an optional, extremely efficient wind deflector for use when driving without rear seat passengers.  It slots in between the driver and passenger seats and is made from a fine mesh net within a lightweight powder-coated aluminium frame.  When not required it slips into its own bag and fits neatly and unobtrusively in the boot. 

One further benefit of the vertical window is that in winter the heated elements de-ice the glass quickly allowing ice or snow to slide off its vertical plane more readily. 

Interior

The interior designers’ aims were to produce a cabin reflecting the 645Ci’s performance credentials with flowing lines and surfaces that interact dramatically and harmoniously.  High quality lightweight metals combine with the highest levels of craftsmanship in wood and leather to create an elegant and sporting ambience. 

The seats, armrests, door handles, door inserts and side panels, as well as the covers on the centre console, are all clothed in leather.  As standard the seats are upholstered in Dakota leather with a choice of three different colours (Black, Cream Beige and a deep red called Chateau), while the standard interior trim is in Ruthenium Pearl Gloss galvanic finish with Light or Dark Birch wood as an option.  Optional upholstery offers Exclusive Pearl leather (a very soft, high quality nappa) specified with a choice of three colours (Black, Cream Beige and a green called Reed), with centre console, sun visors and front seat backrests also finished in leather. 

The new 6 Series has a driver-oriented cockpit featuring two binnacles for the main instruments.  These have a chronometric appearance, protected by non-reflective glass and are set within matt-chrome bezel surrounds.  The matching secondary fuel and oil temperature gauges, as well as other information displays, are also sited here.  All other driver-specific functions are ergonomically-positioned on or around the multi-function steering wheel.  This not only improves passive safety but keeps the interior tidy and uncluttered. 

Passengers in the rear enjoy the same high level of comfort as do those in the front.  Even with the roof closed, adults have adequate space for most journeys.  The twin, deeply-contoured leather seats are separated by a seat cushion and ensure good side support.  Climbing in and out of the back is particularly painless thanks to Easy Access on the front seats – seats both tip and slide.  The front seat belts are also integrated with the seat backrests, so there’s nothing to trip over when accessing the rear.  Easy Access also triggers a Check Control message and warning sound if the backrests haven’t returned to their correct position.

The iDrive system, which controls the car’s comfort functions (those not vital to driving), has its display in the centre dash binnacle.  This activates navigation, climate control settings, entertainment and communications functions.  Manoeuvring around the system is easy, for both driver and passenger, via the ergonomically designed ‘Controller’, which lies to the front of the height-adjustable centre armrest. 

An often overlooked benefit of iDrive is that, through iMenu, it allows the driver to adapt his/her controls to their own personal preferences.  For example, the driver can change the functions activated by the diamond and rhombus buttons on the multi-function steering wheel.  The iMenu can also change the length of time the ‘get you home’ lights remain illuminated, the quantity of indicator ‘repeats’, and deletion of the navigation voice direction.  Many other adjustments can be made via iDrive that would formerly have involved a visit to a dealership.

Under the skin

Look beneath the shimmering metallic paintwork of the 645Ci Convertible and the close co-operation between designer and engineer becomes clear.  Intelligent use of lightweight materials contributes to the car’s impressive ability on the road, helping achieve BMW’s nirvana of 50:50 weight distribution in order to deliver pure dynamic balance. Intelligent lightweight engineering is demonstrated in many ways:

· The bodyshell is a combination of steel and aluminium.

· Aluminium alloy housings support the front axle dampers and coil springs.

· Aluminium doors and bonnet.

· Thermoplastic front wings (NB: the car’s design and side profile would not have been possible without the use of this thermoplastic material, which is also less sensitive to minor bumps than steel and has the potential for development in the drive to improve pedestrian safety).

· Boot lid manufactured from SMC, a synthetic duroplastic material that allows the boot lid and its subtle spoiler to be made from one single piece of material that also incorporates the integral telephone / navigation aerial. 

· Underbody undertray of Superlite, a high quality and very durable plastic.

Delving deeper into 6 Series technologies, BMW has developed a number of new processes to help in the manufacture of lightweight parts.  For example, a special insulating glue has been developed for bonding steel and aluminium.  New technologies introduced on the Dingolfing production line also allow welding robots to intelligently select either spot welding or MAG (metal active gas) welding tools.  Likewise, where soldering is required, robots can choose within fractions of a second whether MIG (metal inert gas) soldering or laser-soldering is more appropriate.  Various sensors monitor the MAG and MIG welding and soldering processes and also determine when further spot welding or laser soldering actions are required.





































