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The use of magnesium in engine construction. 

BMW develops a magnesium alloy with new properties.

In order to be able to make use of the properties of magnesium employed 
on the new BMW high-tech power unit in mass production, the company has invested in research and development for many years.

After intensive basic research and in close cooperation with material specialists, the engine development department, the light metal foundry at the BMW Landshut plant and the material supplier, a magnesium alloy was developed that fulfils the specific demands of crankcase construction. This resulted in the redefining of the material’s limits for use and the exploitation 
of new fields of application.

During development of the material, engineers focussed predominantly on creep resistance, thermal and mechanical capacitance, but also on its casting qualities. Parallel to this, at the die-casting research centre at BMW’s Landshut plant, the necessary competence in casting procedures was acquired 
and the complex manufacturing process finalised. The know-how required for processing this material and the development of processing methods, 
as well as the mastering of these, were acquired by the BMW Group itself.

Impressive production technology.

The light-metal foundry at the BMW Landshut plant was faced with huge challenges with regard to the technical feasibility of constructing a composite crankcase. Above all, skill in mastering the differing thermal expansion coefficients of aluminium and magnesium requires a profound understanding of technological processes and the foundry specialists’ entire experience. 

During the newly developed die-casting method the magnesium shell 
shrinks on to the aluminium insert while cooling. At the same time the core is permanently anchored within the magnesium jacket by means of ribs with positive engagement. Due to the similar solidification periods of aluminium and magnesium at a temperature of between 500 and 600 degrees 
Celsius, highly sophisticated temperature management is required in order 
to achieve highly accurate heating and cooling of tools and insert. 

During the first stage of the automated manufacturing process, a separating agent is applied to the two-piece mould, which weighs almost 60 tons, while it is in the die casting machine. Then the aluminium insert is placed in position and the mould is closed. Finally, the real time-controlled unit compresses the molten magnesium, which has been heated to 700 degrees Celsius, into the remaining cavity of the tool mould within a mere six hundredths of a second and at a pressure of almost 1,000 bar. At this point the two parts of the tool are being held together by a force of around 4,000 tons. Within 10 seconds 
the metal turns solid. The shrinkage of the magnesium shell, resulting from cooling down and solidification, facilitates a firm bond with the aluminium insert. After just 20 seconds the crankcase is removed by a robot from the mould, degated, and finally undergoes special heat treatment in order to reduce internal tension.

The foundry specialists have also entered unknown territory as far as testing technology is concerned. For example, a special process taken from aviation and astronautics and developed further for use in series production for the first time in this particular field, is applied to ensure optimum bonding of the magnesium/aluminium compound. By means of non-destructive ultrasonic lock-in thermography the crankcase is stimulated by ultrasonic waves using an impulse transmitter. The thermal behaviour of the joining surfaces of the two materials is recorded by means of a highly sensitive thermal imaging camera and automatically evaluated.

For the manufacture of the composite crankcase the BMW Group has invested more than 100 million Euros in the construction of a new 
extension building for the light metal foundry at the Landshut plant with over 
10,000 square metres of floor space. The composite crankcase is manufactured using a total of six highly automated production cells incorporating the most efficient die-casting machines currently in use. 
This makes the new foundry one of the world’s most modern and 
largest magnesium foundries.

Significant changes to the manufacturing process compared to all-aluminium components are not necessary, neither in the foundry nor during subsequent machining of the materials, as magnesium is easy to process. For the handling of coolants and lubricants and the disposal of swarf the BMW Group 
utilises the know-how and many years of experience of respective partners from industry. A material recycling concept has been secured.

Magnesium as a lightweight material – 
already used, wherever feasible, for series production.

For many years now the BMW Group has utilized magnesium components wherever feasible. A few examples of its use are the steering wheel skeleton and the steering column support of the BMW 5 and BMW 7 Series, 
the housing of the fully variable air intake unit of the BMW eight-cylinder engines, the convertible-top compartment cover of the BMW 3 Series Convertible as well as some engine components for BMW motorcycles.





































