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5.
The BMW M3 – 
a Spearhead in Innovation.

Clearly, an exceptional car deserves exceptional technology – which is precisely why new technologies and innovations have been developed time and again for the BMW M3 over a period of 20 years, enabling this unique 
car at all times to maintain its leadership in the area of driving dynamics.

In this process of development the BMW M3 has served consistently as both a pioneer and pacemaker. Indeed, many of the innovations featured for the first time in the BMW M3 now help to improve driving dynamics and motoring comfort also in regular production cars. And so the history of the BMW M3 is full of milestones and benchmarks in technology.

The Sequential M Gearbox: shifting gears like in Formula 1.

The conventional shift lever has been a thing of the past for a long time now in the highest realms of motorsport – instead, today’s Formula 1 driver shifts gears by means of paddles on the steering wheel, keeping his foot fully on the gas pedal in the process. To make this possible, the most advanced engine electronics interrupt the flow of power from the engine for milliseconds, and the control unit shifts gears electrohydraulically, opening and closing the clutch at the same time. As a result, there is no need for a clutch pedal any more, which has therefore become superfluous. 

BMW introduced the first version of this system now featured as state-of-the-art technology in Formula 1, in its successful touring cars for the race track 
as far back as in 1996, becoming the first manufacturer worldwide to use this technology. At the time still incorporating a stickshift in the middle, the initial system served to shift gears on one level in a sequential process like on 
a motorcycle. To shift up, the driver simply pulled the shift lever back without operating a clutch, to shift down he pressed the lever to the front. 
The advantage offered by the system was an extremely fast gearshift and absolute reliability in use, without the risk of shifting to the wrong gear.

Gaining more and more experience in motorsport, BMW then carried over 
this technology to its road-going cars, introducing the Sequential M Gearbox on the BMW M3 in 1997. The second generation of SMG now significantly enhanced over the first version is identical in technical terms with the regular manual gearbox on the BMW M3, six forward gears giving the driver absolute freedom in choosing the type of gearshift he prefers. Particularly the process of shifting gears by means of paddles contributes to the driver’s active safety on the road, enabling him to keep his hands on the steering wheel at all times.

Benefiting from M Drivelogic, the driver of the BMW M3 is also able to adjust gearshift dynamics in the manual mode to his personal style of motoring 
by means of six different programs ranging from smooth but dynamic (Driving Program S1) all the way to ultra-powerful and sporting (Driving Program S5). And then there is also Driving Program S6 activated whenever DSC Dynamic Stability Control featured as standard in the BMW M3 is switched off, 
SMG then shifting gears just as fast as in a racing car.

The new Sequential M Gearbox also offers significant benefits in terms of safety: In a critical driving situation, for example when shifting back on a slippery surface, SMG immediately opens up the clutch within fractions of a second, preventing the car from swerving out of control as a result of 
excessive engine forces acting on the drive wheels. A further point is that the driver is no longer able to make a mistake when shifting gears. Hence, 
SMG contributes not only to extra sportiness on the road, but also to greater safety in everyday traffic. 

The Variable M Differential Lock: taking bends in sporting and 
safe style.

Originally, BMW M Cars were fitted with a torque-sensing self-locking differential for locking action of up to 25 per cent and a consistent basic setting. Their purpose was to limit the effect of the final drive differential in the interest of optimum traction at all times. With the two drive wheels of a car covering different distances in a bend – the inner wheel obviously not travelling as far as the outer wheel – the final drive serves to compensate and set off 
this fundamental difference. 

A differential lock, in turn, builds up locking action whenever required, 
for example when one of the two drive wheels threatens to spin, for example on a slippery surface. This advantage is appreciated particularly by the sporting and dynamic driver, since it helps to enhance the positive qualities of rear-wheel drive particularly when the driver prefers a sporting style 
of motoring and on surfaces with an above-average frictional coefficient.

A torque-sensing differential lock sets the overall torque the wheels are able to convey to the road according to the force the wheel with the lower frictional coefficient is able to transmit. But if the wheels are running on a surface with a very low frictional coefficient, for example on snow, gravel or even polished 
ice, the traction benefits offered by such a conventional differential concept are limited due to the very low cut-off force of the differential.

Precisely with this in mind, the engineers at BMW M GmbH have developed 
a brand-new system, the Variable M Differential Lock featured for the first 
time in the third-generation BMW M3. This lock is in a position to offer crucial advantages in terms of traction even in the most difficult and demanding situations, that is with the drive wheels running on surfaces with an extreme difference in their frictional coefficient. 

Accordingly, the Variable M Differential Lock enables the current BMW M3, in combination with fine tuning of DSC Dynamic Stability Control and the car’s well-balanced axle load distribution, to offer winter driving qualities previously regarded as quite impossible on a sports car with rear-wheel drive. 

A further advantage of the Variable M Differential Lock is that it builds up growing locking action as a function of the increasing difference in speed between the drive wheels. Hence, a wheel “relieved” of its load, for instance the inner wheel on a fast mountain pass, is now longer able to completely interrupt the flow of drive power, with appropriate torque and power thus being maintained at all times.

Intelligent lightweight technology not only on the BMW M3 CSL.

Even a car with the power and performance of the BMW M3 offers an even greater potential for dynamic motoring through the reduction of weight. 
While the conventional method in reducing weight was simply to remove comfort features and all kinds of luxury appointments from the interior of 
a sports car, the modern engineer opts for a different solution, using modern materials such as carbonfibre-reinforced plastics (CFP), glass-fibre plastics carried over from aerospace or aluminium to save some kilos here and a few pounds there.  

Introducing the BMW M3 CSL, the engineers at BMW M GmbH clearly proved their leadership in the area of intelligent lightweight technology, with the complete roof of the car being made of several layers of CFP at BMW’s Plant Landshut, the home of BMW’s lightweight experts. At the same time these experts have also looked at parts and components normally regarded as relatively insignificant on the body, replacing the conventional floor of 
the luggage compartment, for example, by a paper honeycomb sandwich structure.

VANOS: intelligent camshaft adjustment for extra torque.

Entering the market in 1992, the second-generation BMW M3 featured no less than two outstanding premieres within its engine compartment: 
First, this was the first BMW M3 with a six-cylinder power unit; second, this was the first BMW power unit to feature VANOS variable camshaft spread, 
a system infinitely adjusting the spread angle of the intake and outlet camshafts.

The big advantage of this innovation was the adjustment of the intake valve opening times to engine speed and load, optimising torque, engine power and fuel consumption all at the same time. And so, developing maximum torque of 320 Newton-metres or 236 lb-ft at 3,600 rpm, the new power unit in the BMW M3 immediately became the leader in the naturally-aspirated segment: No other normal aspiration engine at the time provided the same 
output (96 hp) and the same torque (108 Newton-metres/80 lb-ft ) per litre. 

Digital Motor Electronics (DME).

Introduction of an engine management system able to outperform the capacity of the units available at the time was essential for appropriate control and management of a high-performance power unit like in the BMW M3. 
So BMW developed DME Digital Motor Electronics especially for its gasoline-engine models, a system monitoring and controlling all engine functions 
such as the ignition, fuel injection and oxygen sensor control with extreme precision. The result was optimum power on minimum fuel and clean exhaust emissions under all running conditions.

Stereo lambda control.

The lambda probe or oxygen sensor on cars with a controlled catalyst ensures that the fuel/air mixture in the cylinders remains at the level of lambda = 1 required for optimum efficiency of the catalyst at all times. Focusing on the BMW M3, BMW’s engineers then developed the existing system of lambda control to an even higher standard, adjusting it to the two-chamber exhaust manifold in this outstanding sports car. Hence, each exhaust pipe came 
with its own lambda probe monitoring the composition of exhaust gases with even greater precision and, as a result, reducing emissions even further.

6.
The BMW M3 Models.

BMW M3 (E30):
BMW M3 (144 kW/195 hp)
BMW M3 (159 kW215 hp)
BMW M3 Evolution (147 kW/200 hp)
BMW M3 Evolution II (162 kW/220 hp)
BMW M3 Convertible (159 kW/215 hp)
BMW M3 Sports Evolution (175 kW/238 hp)

BMW M3 (E36):
BMW M3 (210 kW/286 hp)
BMW M3 (236 kW/321 hp)
BMW M3 Convertible (236 kW/321 hp)
BMW M3 Saloon (236 kW/321 hp)
BMW M3 GT Coupé (217 kW/295 hp)

BMW M3 (E46):
BMW M3 (252 kW/343 hp)
BMW M3 Convertible (252 kW/343 hp)
BMW M3 GTR (258 kW/350 hp)
BMW M3 CSL (265 kW/360 hp)





































