

4.  Chassis, suspension, steering

The new BMW 3 Series Touring shares the new 3 Series Saloon chassis and suspension set up that has met with unanimous plaudits.  As a direct benefit of near-perfect 50:50 axle load distribution and a front engine / rear wheel drive layout that separates the steering and driven wheels, the new 3 Series Touring offers customers an involving and dynamic, yet practical, driver’s car.

Front Suspension

The new BMW 3 Series Touring uses a double-joint tie bar front axle set up to deliver a perfect combination of axle kinematics and elastokinematics (kinematics being the steering and suspension geometry when stationary and elastokinematics being when at speed in differing cornering situations).  All the front suspension components – spring struts, tie bars, track control arms, swivel mounts and the front axle subframe - are made of lightweight aluminium to assist the ride characteristics of the car as they minimise the vehicle’s unsprung masses.  

Rear Suspension

At the rear, the new five-link rear axle, introduced on 1 Series, offers a very high standard of ride comfort while still offering a sporting set up.  The addition of an extra link over the previous four-link set up ensures that both rear wheels achieve an even higher standard of elastokinematic flexibility and precise wheel guidance, even in the most extreme circumstances.  Manufactured in high quality steel for strength, the five links, extra-wide mounts and supports, and thrust rods that connect the suspension to the body and stiff subframe all combine to ensure that the rear axle, and therefore occupant comfort, is not affected by bumps or road imperfections.      

Brakes

The braking system on the new BMW 3 Series Touring has been enhanced and upgraded to take account of the additional load carrying capacity.  Lightweight 300mm ventilated discs and aluminium callipers on the front and the rear axles provide the car with exemplary stopping distances and minimal brake fade, even when the car is driven spiritedly.

The brake pads and discs in the 3 Series Touring have been engineered for longevity as well as performance.  Wear to the brake pads forms part of BMW’s innovative Condition Based Servicing system that constantly monitors wear and tear items around the car and warns the driver of the need for imminent replacement.  A clear benefit over replacing parts dangerously late or unnecessarily early as a part of a routine service.   

Active Steering

Customers purchasing the new BMW 3 Series Touring can specify BMW’s Active Steering system.  The new BMW 3 Series Touring uses a traditional rack and pinion set-up for the most communicative steering feel, but in a world first, Active Steering is now offered in the compact estate market.  First showcased on the 5 Series and then the 6 Series, the 3 Series Touring can now be specified with a bespoke system that presents the driver with the ideal steering response in relation to a car’s speed.  A conventional steering set-up features a fixed ratio of 16:1 (i.e. turning the wheel by 16 degrees changes the angle of the front wheels by 1 degree) irrespective of speed. Traditionally this is a compromise that drivers have simply had to live with. BMW’s new optional Active Steering eliminates this compromise and moves steering technology to a new level by making wheel inputs more direct at slow speeds during slow manoeuvres, but more indirect and stable at higher speeds on faster roads.

The system works by offering a fully variable steering ratio between 10:1 at standstill to 20:1 at higher speeds.  This is made possible by incorporating an electric motor with an additional planetary gear transmission, with two input shafts located in a split in the steering column. One of these shafts is connected to the steering wheel, the second, powered by the motor and using the transmission, serves to impose an additional steering angle on the planetary gearing dependent on road speed.  In the simplest terms, at low speeds, the motor and transmission spins in the same direction as the input on the steering wheel, effectively tightening up the ratio and making the car turn in quicker.  At higher speeds the reverse happens with the motor working against steering wheel input, aiding high-speed stability where, ordinarily, minor inputs can lead to drastic consequences.

To illustrate the effect, when parking, the driver of an Active Steering-equipped car would have to turn the steering wheel 1.7 turns from lock-to-lock compared to the three turns a conventional car would take.  Parking and slow speed manoeuvrability in towns is therefore quicker and easier.  Importantly, the driver always has a mechanical connection with the wheels for ultimate feel and piece of mind.  Should the system malfunction, the car would simply revert to non-Active Steering mode.

5.  Safety

Bodyshell

Taking its extremely rigid bodyshell as a basis, the new 3 Series Touring offers occupants class-leading levels of active and passive safety.  Adopting the ‘tailored blanks’ concept (see Section 2), engineers have been able to produce a bodyshell that can withstand impressive levels of impact without deformation and, in higher-speed collisions, channel and transfer the impact forces more precisely.

This is highlighted by the fact that usually the rear end of any estate car is its weakest point as it is impossible to provide a horizontal load-bearing structure between the loading sill and the roof.  However, with the 3 Series Touring, engineers have used thicker gauge steels in the areas that need to absorb and transfer the forces of the accident.  As a result, the 3 Series Touring has successfully passed North America’s FMVSS 301 high speed rear impact test that involves a rigid barrier hitting the rear of the car with a 70 per cent overlap at a speed of 50mph – one of only a very few estate cars to have passed.  Like its Saloon counterpart, that has recently achieved the maximum five-star rating, the Touring has also been awarded top marks in the EuroNCAP frontal offset crash test.

In the event of an impact, occupants are protected by a comprehensive and networked safety system.  At the point of impact, satellite sensors around the car detect the location and severity of the impact and trigger a number of safety systems to provide the maximum protection to the driver and passengers. 

Seat belts

Pyrotechnic front seat belt tensioners immediately fire and pull the seat occupant back into the seat.  In combination, the seat belt force limiters slow the seat belt motion to help reduce whiplash.  In the rear, the two outer seat passengers also benefit from seat belt tensioners and belt limiters while the fifth passenger still benefits from the protection offered by a full three-point seatbelt.

Airbags

The occupants are protected by up to six airbags around the car, depending on the nature of the impact.  The driver and passenger airbags are two-stage intelligent airbags that inflate as a function of the severity of the impact and incorporate a new, low-pollutant gas generator to reduce the amount of smoke generated by the ignition.  Both front seat passengers benefit from seat-mounted hip / thorax airbags.  

Located within the outer bolsters of the seat itself, the airbag effectively moves with every relocation of the seat to ensure it is in the optimum position at all times. Both front and rear seat passengers are also protected by curtain airbags that inflate between the A and C-pillars and create a curtain between the occupants and the windows.  These not only protect the upper body and head in the event of a roll over scenario but also protect the occupants from shards of glass entering the cockpit.

Post-crash operations

Concurrently with the seat belt and airbags activating, secondary, or post-crash, operations commence to further protect occupants and assist in any rescue operations.  These include the central door locking automatically opening, the hazard lights activating to attract attention and the interior lights being switched on.  To ensure a ‘drama doesn’t become a crisis’, the safety battery terminal activates to cut off high-voltage power to avoid any risk of short circuits and the fuel pump cuts out.   

ISOFIX

Younger passengers in the car are protected with the inclusion of a total of three, dual ISOFIX child seat-mounting points.  The new 3 Series Touring comes as standard with two sets of ISOFIX mountings in the rear, with a third optional set included in the front passenger seat.  Specifying this option includes a switch to disable the front passenger airbag.

DSC Stability Control

While owners can take reassurance from the levels of inbuilt safety offered by the new BMW 3 Series Touring, emphasis has also been laid on avoiding the accident in the first place.  

Active safety

Using BMW’s unique Dynamic Stability Control (DSC) traction control system and other innovative technologies, the impact rates in BMW cars have dropped over recent years.  But when a collision does unfortunately occur, it usually happens at lower speeds as a result of the systems intervening and slowing the car, potentially reducing injury and lowering the costs of repair.

The new BMW 3 Series features the latest generation of DSC traction control system, incorporating Dynamic Traction Control and Corner Brake Control along with ABS.  On four-cylinder models, DSC uses information taken from the engine and ABS wheel sensors as well as the steering angle and yaw sensor to ensure that any loss of traction is dealt with immediately, either by reducing throttle or, in extreme circumstances, applying the brakes.

The arrival of the recent 3 Series Saloon also heralded the introduction of DSC+.  Customers specifying a six-cylinder Saloon and now six-cylinder petrol and diesel Touring models will benefit from five additional features: Brake Standby, Rain Brake Support, Hill Start Assist, Fading Compensation and Soft Stop.

· Brake Standby shortens stopping distances by priming the brakes if the driver lifts off the accelerator sharply in preparation for an emergency stop. The result is a car that has already commenced the stopping process in an emergency situation by the time the driver applies the brake.

· Rain Brake Support improves braking performance in the wet. Driving on wet roads leads to a film of water building up on the brake discs.  This naturally lengthens stopping distances when the brakes are applied as the pads cannot bite the disc as effectively as in the dry. With Rain Brake Support, the activation of the windscreen wipers or a signal from the screen-mounted Rain Sensor enables a periodic gentle application of the brakes to remove the film of water. When full stopping power is needed the maximum force is achievable. In day-to-day driving, this periodic brake application is not noticeable and, to avoid any confusion or danger, the brake lights do not illuminate when Rain Brake Support is active. 

· Hill Start Assist allows a manual transmission car to pull away smoothly on a gradient without rolling backwards. This is achieved by maintaining brake pressure for around two seconds after releasing the foot or handbrake to apply the accelerator. The system judges the gradient of slope and the subsequent degree of brake pressure needed for a smooth start.  A real-world example would be pulling away on a slope at traffic lights without the need to balance the throttle with the handbrake.

· Fading Compensation. When the brakes get very hot, a driver can experience some fade in stopping power.  Consequently, they need to apply greater force to achieve the same stopping power. Fading Compensation recognises this situation and applies additional braking without any extra effort from the driver. 

· Soft Stop. This guarantees a smoother journey for all occupants.  It allows the car to come to a perfectly smooth halt by releasing a small proportion of the braking pressure at the end of the braking cycle. In the event of an emergency, Soft Stop becomes inactive in order to achieve the shortest stopping distance.

A further use of the information used by DSC is BMW’s new and innovative Trailer Stability Control system.  Passenger cars towing a trailer account for almost two per cent of all accidents on German autobahns and, in recognition of this, engineers have developed Trailer Stability Control to monitor and correct any pendulum motion set off by a poorly laden trailer, for example, and then transferred to the car.  Using the DSC’s yaw sensor, any pendulum motion is recognised immediately and action taken to reduce the throttle and apply the brakes, automatically stabilising the car and trailer.

Brake Force Display

As with all current BMW models, Brake Force Display is offered as standard on the new 3 Series Touring.  Working in conjunction with ABS, the system detects when the car is braking excessively hard, or when the ABS cuts in, normally indicating that the car is in the process of an emergency stop.  At this point, an additional set of brake lights illuminate in the light cluster giving drivers behind a vital, split-second additional time to react and take evasive action.    

Run-flat tyres

The new BMW 3 Series Touring benefits from Run-flat tyre technology and this unique system, pioneered by BMW, is fitted as standard across the range.  Using a Run-flat tyre and an EH2 (extended hump) rim design that prevents the deflated tyre from jumping off the wheel, drivers can keep driving for a prolonged distance until the car can be inspected by a dealership.  Additionally, in combination with an electronic Tyre Puncture Warning Indicator, the driver is immediately warned of a drop in tyre pressure.  

Unlike cars with conventional tyres that experience a slow puncture, or even a blowout situation, the DSC system and Run-flat tyres still function for optimum safety.  Conservative advice says a driver can continue for 150 miles at 50mph with a punctured Run-flat tyre. However, during testing expert drivers have continued driving on a deflated Run-flat tyre for more than 600 miles before the tyre eventually failed.  

More than a million tyre incidents are covered by the UK’s major breakdown services every year.  Run-flat technology eliminates those dangerous and inconvenient motorway hard shoulder wheel changes.

Active Steering

BMW’s new Active steering system is available on the new 3 Series Touring.  More information on the mechanics of variable ratio Active Steering is available in Section 4.  But it is not just the difference in steering ratio that sets Active Steering apart. There is one further inherent safety benefit as a result of the system being linked to Dynamic Stability Control (DSC).  

Active Steering constantly calculates the optimum front wheel direction based on driver inputs, speed and yaw measurements taken 100 times every second.  This is then fed back into the DSC network to ensure the car is headed in exactly the desired direction.  When sudden unpredictable movements in a car’s direction induce or indicate oversteer, Active Steering counteracts the oversteer by altering wheel angle within milliseconds – much faster than a driver could react. In doing so, it effectively countersteers to stabilise the car without the driver even realising it.  As a result DSC interruption is reduced under enthusiastic driving ensuring that the safety implications of the system do not impact on driving enjoyment.

Essentially if the driver has underestimated the sweep of the corner, Active Steering will detect through DSC that the car needs to turn before the driver realises and set the process in motion.

Safety benefits of Active Steering have been further enhanced compared to the systems already featured on 5 and 6 Series cars. Whereas the first generation of the system made minor adjustments to counteract a skid, the latest version takes this self-steer part one stage further.  

A good demonstration of this can be seen when a car brakes with the wheels on one side aquaplaning, or alike and the others experiencing grip.  Without DSC and Active Steering working in harmony, it would take a very talented driver to prevent the vehicle from spinning.  But with these in place the system does all the hard work, making any corrective steering inputs in a fraction of a second to keep the car braking in a straight line. 

Adaptive headlamps

The new BMW 3 Series Touring features free-form dual halogen headlamps as standard.  However, in conjunction with the optionally available low and high beam Xenon headlamps, BMW’s new Adaptive Headlamp system is available.  Using technology recently cascaded down from larger models in the BMW range, Adaptive Headlamps use information provided by the speed and steering sensors within the DSC system to provide even greater illumination of the road ahead, especially when cornering.

With the ‘automatic’ setting selected on the light switch, Adaptive Headlamps are primed and use electronic motors mounted within the light cluster to swivel the lamp unit by up to 15 degrees to potentially increase illumination of the road ahead by up to 95 per cent of the standard fixed beam.  Thus, the headlamps point in the direction the driver wants to go rather than the direction the car is pointing.      

BMW Assist

For added peace of mind, customers who opt for either navigation system and Bluetooth telephone connectivity will benefit from BMW’s innovative BMW Assist telematics service.  This offers help and assistance in the event of an emergency or breakdown. The Emergency SOS call function and the Breakdown Service option both include Automatic Vehicle Location, meaning a vehicle’s position can be quickly located by the emergency services or a breakdown operative. One further added value function of BMW Assist is that it can be used to provide information on points of interest and local amenities, which can then be displayed on the iDrive screen and added into the navigation address book.  

Rumours that BMW Assist can pre-book front of house tickets to Cream concerts are unfounded!





































