

2. Drivetrain

· World’s lightest six-cylinder production petrol engine in 2.5-litre and 3.0-litre cars

· 343hp BMW Z4 M Roadster with 63hp more than Porsche Boxster S

· New Sport Automatic transmission 

· British built 2.0-litre engine powers entry-level Z4
The launch of the new Z4 M Roadster heralds the arrival of BMW’s most powerful production compact roadster.  The launch of the Z4 M Roadster also initiates a revised model line-up.  This introduces three new powerplants to the Z4 Roadster range – two outputs of 2.5-litre engine and a 3.0-litre engine.  The 2.0-litre four-cylinder petrol unit built at Hams Hall in the Midlands continues from the outgoing car.

The facts

	BMW Z4
	2.0i
	2.5i
	2.5si
	3.0si
	M Roadster

	Power (hp)
	150
	177
	218
	265
	343

	Torque (Nm)
	200
	230
	250
	315
	365

	0 – 62mph
	8.2
	7.1
	6.5
	5.7
	5.0

	Top speed

(mph)
	137
	142
	149
	155*
	155*

	Consumption (mpg)
	37.7
	34.4
	33.6
	32.9
	23.3

	CO2 Emissions (g/km)
	181
	197
	202
	207
	292


*Electronically limited
M Roadster
The six-cylinder 3.2-litre unit that has powered the legendary M3 Coupé since 2000, and been crowned International Engine of the Year category winner five times, is now offered in the Z4 M Roadster.  Drawing on BMW Motorsport’s 34 years of expertise, the M Roadster has an immense 343hp on hand – 63hp more than a Porsche Boxster S.

The 3,246cc in-line six-cylinder powerplant easily exceeds the magical 100hp per litre output benchmark for a naturally aspirated engine.  The new Z4 M Roadster produces 107hp per litre – a figure that until recently was only the preserve of racing cars.

Delivering its 343hp at a grin-inducing 7,900rpm, the 3.2-litre engine’s high-revving nature, aided by BMW’s VANOS variable valve timing system, wrings the maximum amount of power out of the straight-six powerplant.  At its 8,000rpm redline, the pistons move at more than 24 metres a second – only one metre per second slower than that of a current Formula One car. Peak torque is 365Nm at 4,900rpm, 80 per cent of which is available from just 2,000rpm illustrating the flexibility of the powerplant.

Power is transmitted to the road via a six-speed manual gearbox and BMW’s now legendary Variable M differential.  The ‘M’ car’s peak power and drivetrain combination ensures that this 1,485kgs roadster delivers scintillating performance.  The sprint from zero to 62mph is accomplished in 5.0 seconds and the Z4 M Roadster is capable of reaching an electronically limited top speed of 155mph.  It also meets the stringent EU4 emissions regulations and records a CO2 figure of 292g/km.

Variable M differential
Ensuring optimum power is transmitted to the road, the Z4 M Roadster is equipped with the same intelligent Variable M differential that has already seen service in the current M3, M3 CS, M3 CSL, E60 M5 and E63 M6. 

A car equipped with the Variable M differential lets the driver exploit the car’s capabilities to the hilt.  By gradually building up the locking action of the differential’s multi-plate clutch, up to 100 per cent of power can be fed to whichever rear wheel has the greatest amount of grip.  Such a system means that lateral acceleration during cornering is far higher than a car driven with a conventional Dynamic Traction Control (DTC) system.

By contrast the owner of a ‘standard’ BMW wanting to push their car to the performance limit would engage the DTC setting via the button on the dashboard.  DTC allows for a higher level of lateral acceleration, typically around 0.4g, before the full effects of DSC+ would come into play.  For many drivers this traction threshold is more than adequate to enjoy the sporting capabilities of the Z4.

Z to the power of six
While the powerplant in the M Roadster is, justifiably, the flagship engine in the range, four other high performance units are offered:  The 265hp, 3.0-litre straight-six; 2.5-litre six-cylinder with a choice of two outputs and a 150hp 2.0-litre four-cylinder engine.

The change in the engine line-up is reflected by a slight change in nomenclature.  The 3.0i-litre unit is now badged 3.0si, with the higher of the two 2.5-litre output engines badged 2.5si.

Having debuted in the BMW 630i in December 2004, and subsequently introduced in the 1, 3, 5 and 7 Series ranges, the world’s lightest six-cylinder production engine is now showcased in the new Z4.  This unique six-cylinder unit’s power and economy are enhanced by a number of special design features that save weight and minimise the drain on engine power.

· The engine block and head is made from a lightweight mix of aluminium and magnesium.

· The camshafts and inlet and exhaust ducting have been constructed using hydroforming – high-pressure water shaping of metal.  This results in thinner, lighter parts that retain their strength.

· The engine uses an electric water pump instead of a crankshaft-powered unit, thereby reducing power losses and improving fuel consumption.  The use of an electric unit results in a 90 per cent increase in efficiency in this area alone.

Consisting of an aluminium and magnesium engine block and head, the unit weighs 10kgs less than the 131kgs unit it replaced.  The use of VANOS variable valve timing and VALVETRONIC variable valve opening technology, combined with the engine’s low weight, all result in a powerplant with increased power output yet improved fuel consumption figures and resultant emissions.

BMW Z4 3.0si
Peak power for the 2,996cc Z4 3.0si is 265hp at 6,600rpm.  The engine’s flexible nature allows the driver to use all of the rev range up to a maximum of 7,000rpm.  Torque is equally impressive with a peak of 315Nm available at 2,750rpm with power being transmitted to the rear wheels via a six-speed manual gearbox.  On the road this equates to a zero to 62mph time of 5.7 seconds and an electronically limited top speed of 155mph.  These impressive performance gains go hand in hand with improved economy.  The Z4 3.0si returns 32.9mpg on the combined cycle with CO2 emissions of 207g/km.

BMW Z4 2.5si and 2.5i
The 2,497cc engine is based on the same design as the 3.0-litre but with a smaller capacity.  The higher-powered 2.5si comes with 218hp and 250Nm of torque, the peak of which is attained at 2,750rpm through to 4,250rpm.  This means the Z4 2.5si records a zero to 62mph time of 6.5 seconds before going on to a top speed of 149mph. CO2 emissions are 202g/km while fuel consumption on the combined cycle is 33.6mpg.

The Z4 2.5i with its 177hp engine offers drivers the smoothness of a six-cylinder powerplant but with a slight reduction in top end performance.  A remapping of the engine management system rather than engineering amendments alters the power. 

With a maximum of 230Nm of torque on hand from 3,500rpm to 5,000rpm, in-gear flexibility makes overtaking effortless.  A zero to 62mph time of 7.1 seconds betters that of similar-powered competitors, while the top speed is 142mph.  The marginally lower power output delivers improved fuel consumption figures when compared to the 2.5si model.  The Z4 2.5i posts 34.4mpg on the combined cycle with CO2 emissions of 197g/km.

All six-cylinder powered cars come as standard with six-speed manual gearboxes.  Buyers of the 2.5si and 3.0si can also opt for an all-new six-speed Sport Automatic transmission. 

BMW Z4 2.0i – the British-built four-cylinder
BMW’s engine production facility at Hams Hall in Warwickshire, a site that celebrates its fifth year of production in 2006, builds the 2.0-litre engine that powers the entry-level Z4 2.0i Roadster.  Employing both VANOS and VALVETRONIC technology, the 1,995cc engine develops 150hp at 6,200rpm with peak torque recorded at 200Nm from 3,600rpm.

The in-line four-cylinder unit also makes use of DISA, a system that varies the length of the intake manifold, to further manage the way the air/fuel mix reaches the combustion chamber for optimum ignition efficiency.  On a four-cylinder engine this is added to provide the unit with the same smooth power delivery normally associated with six-, eight- or 12- cylinder engines.  The Z4 2.0i accelerates from zero to 62mph in 8.2 seconds and reaches a top speed of 137mph.

As befits a four-cylinder engine, economy is paramount and the 2.0-litre-engined Z4 returns 37.7mpg on the combined cycle.  By posting CO2 emissions of just 181g/km, the Z4 2.0i slips into a lower Vehicle Excise Duty tax banding compared to other Z4’s, making company car ownership possible for a greater number of people.  Power is transmitted to the road via a six-speed manual transmission.

All powerplants offered in the new Z4 surpass the stringent EU4 emissions regulations.

All-new six-speed automatic
BMW continues to fine-tune its smooth manual gearboxes, F1-derived Sequential Manual Gearboxes and effortless fully automatic units.  As part of that development process, a new Sport Automatic debuts on the Z4.  This offers the driver the choice of three selection modes; leaving the car in full auto mode, changing gear using the gear lever and, for the first time on a BMW automatic gearbox, using paddles located behind the steering wheel*.  A Sport Automatic equipped car also changes gear faster than previous automatics and blips the throttle on down-changes for a smoother transition between gears.  Drivers of the Z4 2.5i can also specify the same automatic transmission offered previously in the original Z4.

*All BMW’s previously offered with a paddle gear change option formed part of a manual gearbox.
3. Chassis

· All BMW Z4’s lighter than equivalent Mercedes SLK and Audi TT models

· BMW Z4 M Roadster uses same powerful braking system from M3 CSL

· Sports Suspension available for further enhanced dynamic capability
The development of state-of-the-art new technologies remains a fundamental focus within BMW.  A key ingredient to these advances is the demand for a flexible and resilient chassis that can fully exploit all powerplant developments.

For a new roadster, a supremely stiff bodyshell results in an absence of body flex or scuttleshake.  Simultaneously, a firm yet compliant suspension set-up, using lightweight materials, ensures that the new Z4 remains composed on the road to offer maximum driver enjoyment.

Structure
Produced solely at BMW’s Spartanburg production facility in South Carolina, USA, the new BMW Z4 has one of the stiffest chassis in its class.  A torsional stiffness of 14,500Nm/degree eliminates flex in the body during driving to ensure that the suspension and steering can be tuned to the optimum.  As a mark of just how far BMW’s engineers have honed the chassis, it is worth noting that on the Z4’s predecessor, the Z3, torsional stiffness was ‘only’ 5,600Nm/degree.

A rigid structure is just one factor that complements roadster driving.  The car’s power to weight ratio, weight distribution and low centre of gravity are also key ingredients to top levels of on-road performance and dynamics.

The programme of weight saving in the drivetrain is outlined in the Drivetrain section, but the Z4 features other lightweight technology where new materials have been employed to reduce unsprung mass.  The bonnet is made from aluminium, the rollover hoops are constructed as an integral part of the chassis and more specific production methods have all resulted in weight reduction.

Tipping the scales at 1,295kgs for the Z4 2.0i rising to 1,485kgs for the 3.2-litre M Roadster, all Z4’s are lighter than all their respective Mercedes SLK or Audi TT counterparts.  Tried and tested BMW ‘balancing acts’, such as putting the battery in the boot, ensure that the Z4 is the latest in a long line of BMWs achieving near perfect 50:50 weight distribution – a must for an involving driver’s car.

Suspension
The Z4 Roadster’s front suspension consists of a spring strut structure with forged aluminium track control arms and twin-sleeve gas-pressure shock absorbers.  The rear suspension benefits from reinforcement bars and thrust plates in the underfloor, connecting the front of the rear bulkhead onto the body under sills on both sides.  As a result, the Z4 does not require any further weight-increasing vibration damping.  These features combine with the central arm rear axle incorporating twin sleeve gas pressure dampers to achieve the smoothest ride from the stiffest possible chassis.
The Z4 M Roadster takes things a step further by adopting the same suspension technology as the BMW M3 and the drilled and vented braking system from the BMW M3 CSL.  This high performance brake system enables the Z4 M Roadster to stop from 62mph in just 34 metres or 112 feet.
The set-up of the Z4 Roadster with a front track measuring 1,473mm and a rear of 1,523mm allows for the perfect balance and driver feel when cornering.  The higher performance Z4 M Roadster with its Variable M differential, different suspension set-up and tyre and wheel combination sees the front track measure 1,486mm while the rear is 1,516mm.

Sport models (2.0i Sport, 2.5i Sport, 2.5si Sport and 3.0si Sport) also come fitted with a unique set-up.  The stiffened and lowered Sports Suspension sees ride height drop by 15mm compared to a ‘standard’ Z4 Roadster leading to more focused on-road capability and performance.

Steering at the double
The new BMW Z4 carries over the electrically-assisted Servotronic steering from its predecessor.  It offers 2.4 turns lock to lock and a turning circle of just 9.8 metres.  The rack and pinion system is aided by Servotronic for ease of manoeuvring around town.  To differentiate it from the ‘standard’ car, engineers from BMW M GmbH in Garching have equipped the M Roadster with a mechanical set-up for an even firmer steering feel.

In addition to the revised chassis of the new Z4 Roadster, a new range of light alloy wheels are offered.  The range now consists of two 16-inch, three 17-inch and four 18-inch wheel rim designs.  Examples of wheel design can be seen in the Optional Equipment section.

4. Safety and Technology

· Dynamic Stability Control+ offered on BMW Z4 for the first time

· Run-flat tyre technology standard on Z4 Roadster

· Tyre Puncture Warning System standard across the Z4 range
As with all BMWs, safety remains of paramount importance as the engineers and designers push the Z4 on-road performance past the best-in-class category.

· Euro NCAP four-star impact crash rating

· Strong, reinforced steel tubes forming part of the A-pillar

· Stainless steel roll bars integrated with the chassis

· Reinforced safety cell for the footwell

· Four airbags as standard

· Seatbelt latch tensioners

Dynamic Stability Control +
All BMW Z4 buyers will benefit from the most advanced form of traction control currently on offer in a production car – Dynamic Stability Control+ (DSC+). DSC provides the driver with a safety system that includes Automatic Stability Control, Corner Brake Control and Dynamic Traction Control.  When required to keep the car on the road and stable, these functions combine under the banner of DSC to cut engine power, brake individual wheels and switch traction between wheels for optimum grip.

DSC+ builds on the already accomplished set-up of DSC by adding five further features:  Brake Pre-tensioning, Brake Drying, Hill Start Assistant, Fade Compensation and Soft Stop.

· Brake Pre-tensioning shortens stopping distances by priming the brakes the instant the driver snaps off the accelerator 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 even applies foot to brake pedal.

Brake Drying improves braking performance in the wet.  Driving on wet roads leads to a film of water building up on the brake discs.  Naturally this lengthens stopping distances when the brakes are applied as the pads 

cannot bite the disc as effectively as in the dry.  With Brake Drying, the activation of the windscreen wipers or a signal from the screen-mounted Rain Sensor enables a periodic gentle application of the brakes to scrub off any residue.  When full stopping power is required, maximum braking 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 Brake Drying is active.

· Hill Start Assistant allows a manual transmission car to pull away smoothly on a gradient without rolling backwards.  It 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 to ensure a smooth start.

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

· Soft Stop.  This guarantees a smoother journey for driver and passenger.  It prepares the car for a perfectly smooth stop by releasing a small proportion of braking pressure as the car comes to a standstill.  In the event of an emergency, Soft Stop becomes inactive in order to achieve the shortest stopping distance.

Z4 and Run-flat Tyres
Since their introduction in the BMW 5 Series in 2003, the benefits of Run-flat tyre technology have proved themselves time and again.  The new Z4 is equipped with the same technology. Unlike cars with conventional tyres that can experience a slow puncture or even a blow-out situation, the DSC+ system and Run-flat tyre combination 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 continued driving at varying speeds on a deflated tyre for more than 600 miles before it eventually failed.

Added to these benefits, Run-flat tyres obviate the inconvenience and danger associated with changing a wheel at the side of the road.  The major breakdown services attend more than a million tyre incidents every year.  BMW’s own research has shown that there were 9,719 emergency call-outs in 2005 for tyre-related problems on BMWs and MINIs.  Of these only 7 per cent were from owners of Run-flat tyre-equipped cars.  These incidents were usually because the driver could not continue his or her journey due to damaged wheels or similar.  It is estimated that approximately 3,000 drivers of Run-flat tyre-equipped BMWs and MINIs who 

suffered a puncture in 2005 were able to get home or to a dealer without having to perform a potentially dangerous wheel-change.

The extreme levels of performance demanded by ‘M’ customers have resulted in a difference in the choice of tyre fitted to the Z4 M Roadster.  The flagship Z4 comes shod with ‘conventional’ tyres because of the higher cornering speeds generated.

Tyre Puncture Warning System
The use of Run-flat tyre technology goes hand-in-hand with the Tyre Puncture Warning System fitted as standard on the Z4.  An audiovisual signal warns of a possible puncture and the driver can then moderate his driving style before checking the tyres at a convenient opportunity.

The system is naturally extremely sensitive – it aims to detect a loss of pressure before a blow-out – and can occasionally indicate a ‘flat’ when all is sound with the tyre. If this should occur the system can be reset by the driver if all is satisfactory. 

BMW Assist
For BMW Z4’s fitted with Professional navigation and Bluetooth phone preparation, BMW Assist offers a further safety benefit with its auto emergency services dial feature.  In the event of an incident an owner can manually contact emergency services by using the scroll button next to the satellite display.  However, should the crash be severe enough to deploy the airbags, the BMW Assist system automatically dials the emergency services and gives the location of the vehicle.





































