

4.  Chassis and Safety

Chassis

BMW prides itself on engineering cars that use the latest lightweight materials and modern production methods that contribute to optimum chassis dynamics.  The fifth generation 3 Series continues this philosophy.

The BMW 5 Series features a lightweight aluminium front structure (body panels and suspension units) to save weight.  The 6 Series combined lightweight metals with thermoplastic panels to achieve an even lighter and sportier feel.  Now the new 3 Series uses many of these materials for superior body rigidity and lightness.

Suspension

The suspension of the new 3 Series is a case in point.  The entire front axle subframe is made of aluminium while the tie bars, track control arms and pivot bearings are also made of the same material.  Not surprisingly this has a positive impact on the car’s handling, by reducing unsprung masses, and helps the vehicle achieve a near 50:50 weight distribution.

The rear suspension also features a five-arm arrangement for optimum handling.  This sees the triangular arms of a conventional double wishbone set-up replaced with individual arms that allow for greater balance on uneven roads and over rough surfaces.  A similar system is already used on the 1 Series.

Compared to the outgoing 3 Series the wheelbase has been increased by 35mm to 2,760mm while the front and rear track have increased to 1,500mm and 1,513mm respectively to further increase the car’s on-road poise.

For the true enthusiast a sports suspension set-up is also offered on the 3 Series.  This sees the standard car’s ride height lowered by 15mm and the dampers and spring rates stiffened allowing owners to enjoy sporting handling on challenging roads.  Sports Suspension has always proved a popular option for UK buyers, with over half of all 3 Series and 5 Series owners specifying it where available. 

Body

Further design enhancements lower the levels of NVH (Noise, Vibration and Harshness).  Two hydraulic bearings replace the usual rubber and metal engine mounts and the same bearings also have impact cases to dampen any engine movement in a low speed collision. 

Compared to the outgoing 3 Series, the bodyshell is 25 per cent stiffer, making the car actively and passively safer as a stiffer body contributes to better handling and improved crash protection.

Brakes

The new 3 Series Saloon comes with all-round disc brakes to slow the car in the safest and quickest possible way.  Vented front discs on the entry-level 320i are 292mm in diameter, the 320d’s are 300mm while the flagship 330i has 330mm discs.  At the rear, the three cars come with 296mm, 300mm and 336mm diameter discs respectively.  All cars get an intelligent brake pad wear indicator which automatically alerts the driver via a warning light on the centre console should the pads need replacing, an expense that can be covered through BMW’s unique Service and Maintenance packages.

Dynamic Stability Control (DSC) and DSC+

The arrival of the latest 3 Series also heralds a development of DSC. Buyers of all 3 Series cars take ownership of a vehicle with a DSC system incorporating Dynamic Traction Control and Corner Brake Control along with ABS.  The DSC system constantly monitors speed, steering inputs, lateral acceleration and yaw rate and, should it determine that control is being lost, DSC retards engine power or applies the brakes to re-balance the car.  

Customers selecting six-cylinder models will be able to make use of an enhanced version of DSC.  Called DSC+ this hones the already accomplished DSC system by adding five 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 car detects that the driver has lifted 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 (and imperceptible to the driver) application of the brakes to scrub off any residue. When full stopping power is then needed the maximum force is available. In day-to-day driving, this periodic brake application is unnoticeable 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 the short time taken to apply the accelerator after releasing the foot or handbrake. The system judges the gradient of slope and the subsequent degree of brake pressure needed for a smooth start. 

· Fading Compensation. When the brakes get very hot, a driver can experience some fade in stopping power. Consequently, he or she needs 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 stop, Soft Stop becomes inactive in order to achieve the shortest stopping distance.

Steering

The new BMW 3 Series uses a rack and pinion set-up for the most communicative steering feel but, in a world first, Active Steering is now also offered in the compact executive market.  

First showcased on the 5 Series and then adapted to the 6 Series’ dynamics, the 3 Series can now be specified with its own tailored system that presents the driver with the ideal steering response in relation to a car’s speed and improves safety.  

A conventional steering set-up features a fixed ratio of 13.7:1 (i.e. turning the wheel by 13.7 degrees changes the angle of the front wheels by 1 degree) irrespective of speed.  This is a compromise that drivers have lived with for years.  The same turning angle is achieved at 5mph or 85mph from the same steering input.

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 on twisting roads and when parking, but more indirect and stable at higher speeds on straighter roads, when steering inputs can have more of a dramatic effect.

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.

To illustrate the effect, when parking, the driver of an Active Steering-equipped car would only 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 then the car would simply revert to non-Active Steering mode.

But it is not just the difference in steering ratio that sets Active Steering apart.  There is one further inherent safety benefit because the system is linked to Dynamic Stability Control (DSC).  Active Steering constantly calculates the optimum front wheel direction based on driver inputs and speed and yaw measurements taken 100 times a second.  This is then fed back into the DSC network to ensure the car is headed in precisely 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.

On the new 3 Series the safety benefits of Active Steering have been further enhanced compared to the systems already sold on 5 and 6 Series cars.  Whereas the first generation of the system made minor adjustments to counteract a potential 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 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.

Not only have the safety features of Active Steering been improved in this second generation system, but the ‘feel’ of the system has been tuned to ensure a virtually seamless transition when turning the wheel.

Safety 

BMW is proud of its history of producing cars that offer the very best in safety standards and the new 3 Series adheres to that philosophy. The same strong rigid chassis, long wheelbase, wide track and 50:50 weight distribution that helps make for great road holding also plays a part in the safety levels of the car. At low speeds, deformable impact boxes at the front and rear minimise the chances of minor parking bumps transforming into long-lasting bodywork damage. Combine this with robust support structures, and at knocks up to 9mph, the chassis remains undamaged.

No crash test dummy

The new 3 Series also fulfils the most stringent criteria laid down by crash test requirements around the world. One specific test emphasises this. The US IIHS side-on crash is aimed at simulating an off-road vehicle hitting the car at a 90 degree angle – the part of any car which is always most vulnerable due to the proximity of the occupants to the impact vehicle and the lack of a sizeable deformation zone. This is replicated by a mass of 1.3 tonnes (a real world proportional weight of an SUV impact) impacting the 3 Series at 31mph. The 3 Series passed with flying colours.

It was a similar story when the 3 Series was assessed in the new FMVSS 301 US high-speed rear-end impact test. In this test a rigid barrier hitting the rear at 50mph with a 70 per cent overlap is designed to replicate a severe rear impact that might also rupture the fuel tank. The 3 Series soaked up the impact and the fuel system remained intact.

Real world accident data was another source of information called on by engineers developing the safety structure of the new 3 Series. Statistics from thousands of accidents worldwide compiled by the Allianz Centre of Technology in Munich helped shape the car’s safety parameters. ACT then replicated impacts on computer simulations and controlled real world crash tests. An impact at 25mph with a 40 per cent overlap against a solid barrier and another test that witnesses a one tonne barrier hitting the rear of the car at 10mph with a 40 per cent overlap were successfully completed.

Insurance

Part of the purpose of these impact tests was also to assess the cost of repair should a 3 Series be involved in an accident. The outcome of all the testing found repair costs to be relatively low, a major influence on lower insurance premiums. This has resulted in the 320i getting a 13 insurance rating, the 320d a 14 rating and the 330i a 17 rating.

Run-flat technology

Run-flat tyres have been developed specifically for the 3 Series and are fitted as standard across the model line-up – the suspension of the car having been designed to suit the firm sidewalls of this type of tyre. The benefits of this tyre technology have proved themselves time and again with owners who have been unfortunate enough to get a puncture. Unlike cars with conventional tyres that experience a slow puncture or even a blowout situation, the DSC system and Run-flat tyre combination still function for optimum safety. Conservative advice also says a driver can continue for 150 miles at 50mph with a punctured Run-flat tyre, however during testing expert drivers 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 major breakdown services every year and over 4.8 million punctures were suffered by UK motorists in 2004, so Run-flat technology also eliminates the nuisance and dangerous activity of wheel changes on a motorway hard shoulder.  

ISOFIX as standard

For the first time on a BMW 3 Series ISOFIX child seat attachments are offered on three of the seats for added convenience. The two outer rear seats are specified with ISOFIX as standard, while the front seat can now also be fitted with a child seat. For front seat occupancy the owner would be required to deactivate the front passenger airbag.

To protect the occupants in an accident the 3 Series comes as standard with dual stage front airbags, two side airbags and an ITS head airbag system for side collision and roll-over protection that protect front and rear passengers as it inflates along the full length of the car’s interior.

BMW Assist

For added peace of mind customers can specify BMW’s innovative BMW Assist telematics service that can offer 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.

Further details of BMW Assist can be found on page 32.





































