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4.
Chassis and Suspension:
Agile Handling and Dynamic Performance with Many Options.

Aluminium chassis and suspension. 

Self-levelling with air springs.

DSC with DTC.

Servotronic.

Active Steering.

Dynamic Drive. 

Runflat tyres.

Tyre Defect Indicator.


Even when making its very first debut in 1972, the BMW 5 Series stood out from the start through its dynamism, agility, safety, and driving comfort. And now the latest 5 Series Touring raises these features to a new standard never seen before.

To reach this objective BMW’s development specialists have adapted the all-aluminium chassis and suspension of the 5 Series Saloon, including BMW’s innovative Dynamic Drive anti-sway control and BMW’s absolutely unique, trendsetting Active Steering, to the specific requirements of the new Tour​ing.

This package is rounded off by DSC plus DTC driving stability control en​hanced to an even higher standard, Servotronic, self-levelling with air springs on the rear axle, a Tyre Defect Indicator, as well as a wide range of optional tyres in runflat technology. 

Aluminium suspension with a wider track and longer wheelbase: 
low weight, very good axle load distribution, excellent driving characteristics. 

With the exception of the rear axle, the chassis and suspension of the 
new 5 Series Touring is largely identical to the all-aluminium chassis of the 
5 Se​ries Saloon. In comparison with the former model, the absolutely excellent dynamic driving characteristics of the new Touring benefit from significantly larger track up at the front by 46 mm or 1.81´´ to 1,558 mm or 61.3´´, at the rear by 59 mm or 2.3´´ to 1,581 mm or 62.2´´. Wheelbase, in turn, has in​creased by 59 mm or 2.3´´ to 2,886 mm or 113.6´´, axle load distribution is very good indeed, with slightly more than 50 per cent on the rear axle.

With the exception of just a few items such as the thrust rods, wheel bear​ings or pivot journals, the spring strut tiebar front axle is made entirely of aluminium. The U-shaped front axle subframe accommodates the steering transmission, anti-roll bar, track control arms and tiebars and is additionally reinforced by a thrust plate ensuring enhanced transverse stiffness and, as a result, even more precise steering response.

Like the Saloon, the 5 Series Touring comes with an integral IV aluminium axle at the rear. Special arrangement of the springs and dampers serves furthermore to give the luggage compartment an even wider loading area for optimum utilisation of all the space available. The 5 Series Touring there​fore features a rear axle with ideal qualities in terms of suspension, track control and motoring comfort all in one. The four track arms guiding the wheels on the integral rear axle are not fastened directly to the body of the car, but rather rest elastically on an axle subframe also accommodating the differential resting likewise on rubber mounts. The subframe, in turn, is con​nected to the body of the car by four extra-large rubber elements, this dual insulation system serving to efficiently keep bumps and vibrations on the road away from the car’s occupants. 

Other factors and features also contribute to the excellent roll comfort offer​ed by the new 5 Series Touring: The front swinging mounts on the rear axle subframe and the rear axle subframe mounts themselves ensure a precise longitudinal motion of the entire rear axle assembly, significantly enhancing the car’s roll comfort and minimising the noise level.

Sports suspension available as an option.

A firm and taut sports suspension is available as an option, giving the 5 Se​ries Touring even more dynamic, sporting driving characteristics. The vari​ous modifications versus the normal suspension include the use of more progressive springs and stiffer dampers. A further major change is the ride height of the entire vehicle lowered by approximately 15 millimetres or 0.6´´ in the interest of an even more dynamic and sporting look. 

Rack-and-pinion steering with Servotronic for precise 
and com​fort​able handling.

In order to capitalise on the low weight of the aluminium chassis, the 5 Se​ries Touring comes as standard with extra-light hydraulic rack-and-pinion steering with a variable transmission ratio. Incorporating Servotronic steer​ing control, this configuration combines superior comfort with equally out​standing directional precision and accurate feedback.

The steering transmission is laid out to provide a smooth, pleasant re​spon​se. And to make sure that the driver only has to move the steering wheel slightly even in tight bends, steering transmission becomes more direct with increasing lock on the steering wheel. Hydraulic power assis​tance ensures that the steering responds very smoothly even in very fast manoeuvres, without becoming rough or hard in the process. Servotronic, in turn, con​trols steering power assistance as a function of road speed, thus solving the conflict of interest between strong assistance for comfortable manoeuvring and the right kind of dynamic assistance related to road speed. 

Active Steering. 

As nimble as a go-kart in tight bends. And as steady as an express train at high speeds. This has always been the dream of the engineer in the design and construction of a car’s steering. But nobody was able to make this dream come true until BMW introduced Active Steering.

The simple reason is that all steering systems have had a rigid, fixed trans​mission ratio ever since the invention of the automobile, the steering wheel therefore always maintaining the same ratio to the position of the front wheels, regardless of whether you were driving through narrow streets in the middle of town at 30 km/h or going flat-out on the Autobahn at 200 km/h or more.

The problem encountered as a result was obvious: Whenever engineers make the steering very direct, the driver roads will have a great time on serpentine roads, enjoying the immediate response of his car and the sim​ple process of turning the steering wheel much less than otherwise re​quired. But at high speeds the same motorist will suffer from increasing instability, even minimum movements of the steering wheel impairing the car’s directional stability. A more indirect steering, conversely, will give the car greater directional stability on the motorway but makes driving condi​tions much tougher on winding roads. Precisely this is why all conventional steering systems are inevitably a compromise.

Optimum steering for all speeds.

Now the world has changed. Optional BMW Active Steering gives the 
5 Series Touring exactly the right steering features at all speeds, combining maxi​mum driving pleasure and supreme agility with a high standard of safety and excellent control comfort. And as is the case with nearly all ingenious solutions, the basic idea is astoundingly simple: the steering incorporates an additional transmission serving to vary the steering trans​mission ratio as such as a function of road speed. This is a roughly fist-size planetary gearing with 

two input shafts integrated in the split steering col​umn. One of the shafts is connected to the steering wheel, the second serves to impose an additional steering angle on the planetary gearing as a function of road speed, being controlled in the process by an electric motor.

At low speeds the step motor acts in the same direction as the steering wheel, increasing wheel lock accordingly. At high speeds it operates in the opposite direction, reducing wheel lock in the process. And through the integrated Servotronic function, power assistance on the Active Steering is also varied as a function of road speed.

Greater agility, safety, and comfort all in one.

Never before has a 5 Series Touring been as nimble and quick as the new model on even the toughest handling course. And driving safety is further enhanced by BMW’s Active Steering, ensuring that the driver hardly ever has to change the position of his hands on the steering wheel, even on the most winding road. So you always keep your hands in exactly the right posi​tion, with direct access to the multifunction keys or SMG gearshift paddles on the steering wheel. And since smoother driving conditions involving less effort obviously make life easier, you also remain fitter at the wheel, not to mention the extra comfort you will enjoy.

When parking the driver now has to turn the steering wheel just twice in​stead of three times, as in the past, in order to lock the wheels from far right to far left. This clearly makes manoeuvring much more pleasant and comfortable.

Driving on the motorway is also more relaxing than ever before. With Active Steering reducing the steering angle at high speeds, any unintentional movement of the steering wheel – for example when driving over bumps on the road – has a far smaller effect on the car’s directional stability. The steer​ing is furthermore easy to dose in fast motorway bends, keeping the car smoother and calmer. Even the risk of unwittingly tearing at the steer​ing – for example when an obstacle suddenly looms up ahead – is reduced in this way. And last but certainly not least, steering forces under such con​di​tions are intentionally increased, as with Servotronic in the past, in order to prevent unintentional movements of the steering wheel.

Variable steering ratio.

Conventional steering always works with the same transmission ratio of approximately 18:1, regardless of how fast you are driving. In other words, turn​ing the steering wheel by 18° will change the angle of the front wheels by 1°. 
Now BMW Active Steering varies this transmission ratio as required infinitely 

between approximately 10:1 at a standstill and 20:1 at top speed.  So when turning the steering wheel half a circle (180°), the front wheels will turn by 18° when driving slowly but by only 9° when driving at high speed on, say, the motorway.

A further point is that the Active Steering control unit communicates with the engine electronics, DSC Dynamic Stability Control, and yaw rate sensors. Processing the data provided by these control units, Active Steering calcu​lates the optimum steering angle approximately 100 times a second in order to respond immediately wherever necessary. Measuring the angle of the steer​ing wheel, for example, the system knows exactly where the driver intends to go. Processing the number of wheel revolutions registered by Dynamic Stability Control, in turn, the control system knows exactly how fast the car is travelling. And receiving data from the yaw rate sensors mea​suring rotation of the car around its vertical axis, Active Steering always knows whether the BMW 5 Series Touring is following the driver’s com​mands on its ideal line, or whether it is threatening to move in a different direction.

Automatic correction of steering angle.

For physical reasons alone, all cars tend to oversteer under an abrupt change in direction, for example when suddenly avoiding an obstacle loom​ing up ahead. Now Active Steering recognises such a manoeuvre right from the start, changing the steering angle slightly within milliseconds and there​fore countersteering on its own accord to stabilise the car almost unnotice​ably to the driver and passengers in the interest of extra safety. Dynamic Sta​bility Control thus has to intervene by reducing engine power and applying the brakes specifically on individual wheels only when Active Steering alone is no longer in a position to keep the 5 Series Touring precisely on course. So the driver steers and Active Steering provides the necessary assistance in the background, without depriving the driver of his or her authority.

Unrestricted steering function even if the system fails. 

Even if the system should fail for some unlikely reason, there is no risk of the driver losing control. For in contrast to a steer-by-wire system without any mechanical link between the steering wheel and the front wheels of the car, that is with the driver’s steering commands being transmitted entirely by wire, the new 5 Series Touring with Active Steering retains all its steering and control functions even if the system is defective. So while the steering transmission ratio is no longer enlarged or reduced should the electronic control unit or the step motor fail to operate, there is still the mechanical link from the steering wheel to the front wheels of the car, meaning that the steering continues to work like with a conventional system.

A further point is that false reactions in the steering process are impossible even if the software is defective. The reason, quite simply, is that all data is evaluated through different processes on two different computers. And the control unit passes on the appropriate commands only if both computers arrive at the same result. Otherwise, whenever data fails to correspond and the signals generated do not tally, the system will switch off.

Using as much mechanical hardware as necessary and as much electronic intelligence as possible, BMW is the world’s first car maker to offer the optimum synthesis of agility in bends and stability while driving straight ahead or following a definite line.

Active suspension: Dynamic Drive. 

A modern chassis and suspension must offer not only superior safety and simple handling, but also excellent comfort combined with supreme agility. Regrettably, however, the two latter requirements generally preclude one another: The softer and more comfortable the chassis and suspension, the more the body of the car will sway in bends. And that, obviously, is not exactly good for agility on the road. Conversely, a firmer, more sporting chassis and suspension set-up means a significant loss of comfort on bumpy, uneven roads. 

Now BMW’s engineers have succeeded in meeting these contradictory demands made of an innovative chassis and suspension system without making the slightest compromise. The answer is Dynamic Drive, an intelli​gent electronic control system giving the new 5 Series Touring an active instead of a conventional passive suspension, that is a suspension system responding within fractions of second to specific requirements on the road. 

The result is supreme agility without body sway or roll: Dynamic Drive en​sures that the car literally hugs the road at all times, combining the smooth​ness of a luxury saloon with the handling of a sports car. And that means double driving pleasure with extra dynamism and additional comfort all in one.

This synthesis of the seemingly incompatible is ensured by a masterpiece in technology which made its world debut in the BMW 7 Series: The safety, com​fort and handling offered by a car’s chassis have always been deter​min​ed by and large by the suspension and damping of the wheels as well as the front and rear anti-roll bars. These two anti-roll bars are torsion rod springs connecting the left and right wheel on the front and rear axle with one another. Whenever one wheel is pushed up on its spring, therefore, the anti-roll bar 

applies counterpressure on the opposite wheel to reduce the car’s side angle. The distribution of forces on the wheels front and rear thus determines the car’s driving behaviour in a consistently varying process, while with a conventional chassis this distribution of forces is always the same.   

Perfectly tuned to every driving situation.

Dynamic Drive, on the other hand, allows variable distribution of stability forces also changing as required in their magnitude. This is made possible by splitting the torsion bar springs front and rear into two halves, with a hydraulically operated swivel motor connecting the two sections in the middle. This motor is thus linked to the torsion bars left and right and is able to exert hydraulic pressure as required in order to generate exactly the right stability forces on each wheel at any time. In other words, the car no longer has a passive suspension for all driving conditions – which inevitably required compromises – but rather an active suspension perfectly tuned in each case to every situation you may encounter.

The “brain” of this complex system is a control unit permanently communicating inter alia with DSC Dynamic Stability Control. Receiving information on the steering angle, lateral acceleration, the yaw rate, road and engine speed, the system checks this data for feasibility and calculates the perfect compensation of sway forces hundreds of times per second in order to ensure optimum driving stability by eliminating body sway to the greatest possible extent.

Minimisation of body sway.

The advantages of Dynamic Drive for the driver and passengers are ex​tremely pleasant: Up to lateral acceleration of approximately 0.3 g roughly equal to a fast trip on a winding country road, the body of the car remains completely flat and level, with side sway being completely suppressed. And up to lateral acceleration of 0.6 g generally only achieved by the very sport​ing and dynamic driver, body roll is only about 0.5°, a very small sway angle built up on a car without Dynamic Drive from lateral acceleration of just 0.1 g. Then, between 0.6 and 0.8 g, the sway angle increases to approxi​mately 1.3°, Dynamic Drive and its superior stabilisation effect thus provid​ing a genuine feeling of solidity and safety on the road.

Optimised steering behaviour for extra safety.

The unprecedented degree of driving stability and smooth, calm motoring provided by setting off and minimising body roll creates a wonderful feeling of safety and superiority on the road. And this feeling is indeed quite justi​fied also in technical terms, Dynamic Drive also serving to optimise the car’s 

steering behaviour. Specifically, this means the usual tendency of any car to over- or understeer in a bend. In understeer, the front wheels of the car push to the outside of a bend when driving to the extreme. In oversteer, by contrast, the rear end threatens to swerve around, the driver possibly losing control of his vehicle. For reasons of safety and driving stability, all BMWs have slight understeer.

Ideally, of course, the car’s driving behaviour should be absolutely neutral, consistently following the steering wheel under all conditions and in all circumstances. And precisely this neutrality is provided by Dynamic Drive all the way up to medium and even relatively high speeds. The result is even greater steering precision, enhanced directional stability, and steering effort reduced to a minimum.

Taking bends in style.

Yet a further advantage of Dynamic Drive is that it allows the driver to take back the steering angle in bends by up to 15 per cent, the more direct steering making the car not only a lot more agile and nimble, but also more precise and responsive on the road. At first sight it might nevertheless be surprising that, given the same speed in a bend, the lateral acceleration measured in the car is often lower with Dynamic Drive than in a car without this sophisticated control system. But the answer is actually quite simple: With the steering being more precise, the driver is not required to correct the position of the steering wheel that often and is able to take bends more smoothly and harmoniously. Forces resulting from lateral acceleration are spread out more evenly, load peaks are reduced. Ultimately, therefore, the subjective feeling of extra safety is confirmed objectively by straightforward facts and measurements.

This applies particularly in sudden manoeuvres at high speed, for example in avoiding an obstacle on the road: Thanks to the smaller steering angle and better distribution of roll forces, the driver is able to keep the car much more safely under control when returning to his previous direction after such a manoeuvre and countersteering to stabilise the car. And in this pro​cess he naturally also benefits from Active Steering and, where appropriate, from Dynamic Stability Control.

Smooth and soft over bumpy roads.

Winding roads and bends are clearly the particular domain of Dynamic Drive. But even on absolutely straight sections of the road, the system sig​nificantly enhances vibration comfort. And again, the explanation is clear: Whenever a wheel on one side of the car rolls over a bump, a conventional chassis will transmit the resulting jolt to the opposite wheel via the anti-roll bar extending 

from one side of the vehicle to the other. Suspension engi​neers call this the “copying” effect making the entire body of the car roll and sway. Dynamic Drive, on the other hand, features split anti-roll bars discon​nected from one another by the swivel motor. This largely suppresses the “copying” effect and keeps the body of the car smooth and calm.

Benefitting from Dynamic Drive, Active Steering and intelligent lightweight technology, the new BMW 5 Series Touring is not only the most dynamic 
5 Series Touring there has ever been, but also the most comfortable and sophisticated.

DSC with DTC: even more dynamic when driving to the limit.

Naturally featured as standard, DSC Dynamic Stability Control, like on the BMW 7 Series, also comes with DTC Dynamic Traction Control on the 
5 Se​ries Touring improving traction to an even higher standard even under tricky road conditions. And this combination of DSC and DTC allows individual ad​justment and response of the car’s stability control to meet virtually all requirements. 

Especially on slippery roads, DSC enhances driving safety in abrupt manoeuvres or with instability building up in bends by reducing drive power and applying the brakes individually on specific wheels. A further function of DSC is the integrated ASC Automatic Stability Control monitoring and adjusting wheel spin and applying the brakes selectively on the car’s drive wheels, thus acting like a limited-slip differential in setting off any loss of traction.

DSC is enhanced in the new 5 Series Touring by DTC Dynamic Traction Control featuring a special program allowing greater spin on the rear wheels when desired and activated on request by the driver pressing the DSC but​ton on the centre console. This function significantly improves traction on surfaces requiring greater spin such as deep snow or sludge, sand or gravel, as well as when driving with snow-chains or “rocking” the car out of, say, snow or sand. In the interest of extra traction and drive power, the stabilis​ing DSC brake intervention thresholds are also slightly higher in this mode, but naturally always retain the necessary standard of vehicle stability. In practice, therefore, DTC allows an even more sporting style of motoring without the slightest risk.

Priority is given to extra traction only at low to medium speeds up to about 
70 km/h (50 mph) and/or under lateral acceleration up to approximately 0.4 g. The wheel spin thresholds applied with DTC are additionally adjusted to the car’s current driving conditions by the application of further DSC data such as the yaw rate, the anticipated level of road surface friction, as well as wheel spin, without in any way impairing the fundamental DSC safety func​tion.

Once the driver leaves the DTC operating range, the control unit switches over successively to the normal DSC/ASC mode, then returning to DTC as soon as the appropriate conditions are reinstalled with the driver slowing down his car and/or reaching a certain level of lateral acceleration. DTC thus remains active where appropriate until deactivated by the driver.

Whenever starting the car, however, the normal DSC mode is always acti​va​ted first.

Essential elements of DSC are the ABS anti-lock brake system together with CBC Cornering Brake Control ensuring optimum distribution of brake forces when applying the brakes hard in a bend and thus keeping the car safely on course. And then of course there is DBC Dynamic Brake Control recognising emergency operation of the brakes and automatically building up maximum brake pressure to ensure the shortest possible stopping distance regardless of how hard the driver actually hits the brake pedal. 

Air springs for superior self-levelling.

It almost goes without saying that a Touring is required to carry heavy loads more often than a “regular” saloon. To ensure a consistent standard of drive comfort regardless of vehicle load, all models in the new BMW 5 Series Touring range thus come as standard with automatic self-levelling incorporating air springs on the rear axle and sensors permanently measuring the car’s ride height.

Whenever you load the luggage compartment, the system, using a compressor, builds up greater pressure in the air spring struts. This keeps ground clearance and, accordingly, spring travel at the same consistent level and adjusts the swinging behaviour of the vehicle to its current weight. And this means superior driving comfort and safety in the BMW 5 Series Touring at all times, even when carrying the maximum load.

High-performance brakes with aluminium swing callipers.

Extra-large 16-inch swing-calliper brakes (17-inch on the 545i) with inner-vented brake discs on all four wheels ensure very good stopping power and resistance to fading at all times. Made of aluminium, the swing callipers re​duce unsprung masses and improve the agility, comfort and safety of the car. On the 545i even the brake disc covers are made of aluminium, again in the interest of lower weight.

Brake pad wear is accurately monitored by sensors, the on-board diagnostic system then taking the driver’s style of motoring into account in calculating the remaining mileage still possible until the brake pads have to be repla​ced. This information is subsequently used in Condition Based Service (CBS) in order to minimise the number of visits to the workshop, the car only be​ing serviced when actually required and not according to fixed rules and at predetermined intervals. 

Aluminium wheels from 16–18 inches and a wide range of optional runflat tyres.

The new 525i, 525d, and 530d Touring models come as standard on 
7 J x 16-225/55 R 16 light-alloy wheels. The 545i, in turn, runs on 
7.5 J x 17-225/50 R 17 aluminium wheels, an emergency spare wheel in the luggage compartment enabling the driver to go on in this case even after suffering a puncture.

17-inch x 7.5 J and 18-inch x 8 J aluminium rims running on 225/50 R 17, 245/45 R 17, and 245/40 R 18 tyres are available as an option, running in all cases on runflat tyres. With the spare wheels no longer being required in this case, weight is reduced accordingly and the driver has the benefit of an additional storage compartment at the rear measuring 35 litres or 1.23 cu-ft in volume.

Featuring reinforced side walls with additional insert strips and a particularly temperature-resistant rubber compound, runflat tyres allow the driver to go on driving for a distance of at least 150 kilometres or 90 miles and at a maximum speed of 80 km/h or 50 mph even when a tyre is completely flat after a puncture. And this is with the car carrying its full load. When carry​ing a less heavy load or with the tyre still retaining some of its pressure, the distance the driver can still cover is significantly longer.

ABS, ASC, and DSC all remain fully operative in this case, perhaps the big​gest advantage being that the driver is not required with runflat tyres to change the wheel at the side of the road in a rather laborious, time-con​sum​ing and possibly even dangerous process. 

The special design of the rim humps, finally, ensures that a runflat tyre cannot jump off the wheel even under a sudden loss of air pressure. This clearly means far greater safety particularly at high speeds and on winding roads, yet a further advantage of these rims being that you can also fit conventional tyres if necessary. 

Any decrease in tyre pressure is reported by the Tyre Defect Indicator fitted as standard. This system is indeed the prerequisite for fitting runflat tyres which, in their driving characteristics and appearance even under loss of pressure, are so “normal” that the driver would not necessarily even notice a decrease in pressure. The Tyre Defect Indicator thus ensures all-round safety, warning the driver in good time whenever appropriate. 

BMW is the trendsetter in the introduction of runflat tyre technology already featured in the 5 Series Saloon, the 6 and 7 Series, on the Z4 and Z8 as well as the MINI.

Warning the driver of pressure loss in the tyres: 
the Tyre Defect Indicator.

The new 5 Series Touring comes for the first time with an air pressure monitoring system for the tyres: the Tyre Defect Indicator checks air pressure in the tyres by consistently comparing wheel rotation speed. To do this, the Tyre Defect Indicator uses signals transmitted by the anti-lock brake system, any loss of tyre pressure being recognised as a result of the change in roll circumference and the resulting change in rotation speed, the driver being informed accordingly by a telltale light and, in the event of a severe loss of pressure, by an additional sound signal.

The system compares actual and target data and warns the driver when appropriate as soon as his road speed exceeds 15 km/h or 9 mph. Should tyre pressure remain below the pressure required by at least 30 per cent, the driver is warned by an alarm signal and the “Tyre Defect” warning comes on in the Display. 

With a gradual loss of pressure causing a significant risk of accidents, this control system ensures a substantial improvement of driving safety. When driving with tyre pressure significantly too low, the tyre may overheat and suddenly burst.

Even with a Tyre Defect Indicator, the driver should regularly check and, whenever necessary, adjust tyre pressure. And after any change in tyre pressure or after fitting a new tyre the system must be reactivated in 
order to memorise the current tyre pressure settings.

5.
Bodyshell:
Intelligent Lightweight Technology 
for Superior Dynamics 
and Efficiency.

Trendsetting combination of steel/aluminium body structure. 

Greater safety on lower weight. 

More space inside, proportions not that much larger outside.

Enhanced dynamics and agility.

Lower fuel consumption and exhaust emissions.
Not only the powerful engine and excellent suspension determine the dy​namic performance of a car, but also the reduction of weight to a mini​mum. Intelligent lightweight construction is therefore the name of the game for en​hanced dynamics and agility on less fuel. And “intelligent” means not just reducing weight at any cost, but rather using a minimum of the most suit​able materials to achieve a maximum in terms of weight reduction, enhan​ced comfort, and optimised safety. The trendsetting concept in bodyshell construction, therefore, is to use an innovate combination of materials.

Like the 5 Series Saloon and the 6 Series, the 5 Series Touring comes in a combination of the most appropriate materials. All the way back to the A-pillar, that is up to the front doors, the body is made of aluminium. The rest, on the other hand, is made of steel, in most cases of the highest grade offering the highest level of strength. BMW’s engineers call this the Low-Weight Aluminium Front Section or LWAFS for short, with aluminium being two-thirds lighter than steel.

Bonded and riveted, not just welded.

Creating and implementing this combination of materials was a great challenge – because basically speaking aluminium and steel do not mix. Due to their different electro-chemical properties, these two metals must not come into contact, since corrosion will inevitably develop at the contact points. So aluminium and steel cannot be welded with one another. Instead, they must be bonded and riveted, the glue used for this purpose also serving as an in​sulator. A further point is that the spring support holding the front axle spring and damper is now made of an aluminium pressure-cast alloy com​bining superior strength with a high level of ductility allowing the mate​rial to take on different shapes and dimensions.

Making all this possible was a great effort – but it is worthwhile. The use of aluminium alone reduces the weight of the new 5 Series Touring on the front axle by 33 kilos or 73 lb. And crash safety has also been enhanced, with the innovative front end structure and bonding technology increasing body stiffness to an even higher level than before. 

Maximum stability using minimum material.

Consistent use of aluminium on the front end of the car significantly re​du​ces the weight of the new 5 Series Touring. But in designing and building the new model, BMW’s engineers also focused on all other components. The six-speed automatic transmission, for example, benefitting from technical fea​tures enhanced to a higher standard than ever before, is now up to 8 kilos or 17.6 lb lighter than its predecessor with “only” five gears. New, ultra-light acoustic sound-deadening material, in turn, saves 10 kilos or 22 lb in weight despite better sound insulation than ever before. The doors are 4.3 kilos or 9.5 lb lighter through the use of even stiffer and stronger steel, and even the weight of the windscreen and rear window has been reduced by 1.3 kilos or 2.8 lb.

These are only some highlights on a long list of improvements. A common feature these improvements all share, however, is that the reduction of weight does not in any impair motoring comfort or driving safety – on the contrary – in most cases these essential features have been enhanced to an even higher level. For the basic principle of intelligent lightweight engineer​ing is to give components using minimum material the highest conceivable –maximum – level of stability.

Tailor-made like in nature.

One of the role models followed by BMW’s engineers in this process is na​ture, which during millions of years of evolution, has developed ingenious solutions for highly complex systems according to the survival-of-the-fittest principle. A wonderful example of intelligent lightweight “construction”, for example, is the human skeleton, our bones being perfectly attuned in their strength and thickness to the respective loads they have to carry. So in the design and construction of the longitudinal and transverse support members in the new BMW 5 Series Touring, BMW’s engineers have followed a very similar concept. So far these elements were exactly equal in thickness from one end to another. Now a newly developed rolling process producing metal components referred to as tailored rolled blanks allows these components to be varied exactly as required in their strength and thickness. The result is a weight reduction of 3.7 kilos or 8 lb, with accident safety being enhanced to an even higher standard.

One might say that this is a lot of work and development for just a few kilos. But at the end of the day this intelligent reduction of weight and mass adds up to provide an impressive result. 

Lower weight but more space and extra capacity.

Depending on the model, the new BMW 5 Series Touring is up to 50 kilos or 112 lb lighter than its predecessor. And this is despite the considerable increase in size plus a much higher and better level of equipment. In terms of size alone, the new model is 38 millimetres or 1.52´´ longer, 46 millimetres or 1.84´´ wider, and 23 millimetres or 0.92´´ higher.

While this increase in size is hardly noticeable from outside, inside the driver and passengers benefit from a lot more space within the interior and passenger compartment: Shoulder room for the passengers has been increased by up to 3 cm or 12.0´´, kneeroom for the rear passengers is up by 4.5 cm or 18.0´´, and luggage compartment capacity is 125 litres or 4.4 cu ft larger than before.

Extra driving pleasure, agility, and safety.

Intelligent lightweight technology is not a purpose in itself. On the contrary – every kilo counts not only in terms of fuel economy and exhaust emis​sions, since the weight and mass inertia of a car are also crucial to its driv​ing dynamics. To improve acceleration, for example, you can either increase engine output or reduce the mass (i.e., weight) of the vehicle. But extra pow​er just means better performance in terms of longitudinal dynamics that is faster acceleration and a higher top speed. Intelligent weight reduction, on the other hand, improves both the longitudinal and the transverse dynamics of the vehicle.

In simple terms, this means that the new BMW 5 Series Touring not only drives faster in a straight line, but is also more agile in bends and has a shorter stopping distance. The result in practice is even greater driving pleasure, agility and safety. 





































