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Without Contact Corrosion: Joining Hybrid Components
of CFRP and Aluminum

For trendsetting lightweight construction concepts, connections consisting of
lightweight metals and fibre composites represent ideal material
combinations. However, as both materials show different electrochemical
potentials, there is the danger of contact corrosion occurring in a hybrid
composite. Within the framework of a DFG research project, Fraunhofer IFAM,
in cooperation with the Faserinstitut Bremen e.V., has developed a new series-
capable joining technology for the combination of cast aluminum and CFRP.
Through a temperature-resistant protective layer on the CFRP component, the
electrochemical corrosion processes in the composite material can be
prevented. At the same time, this layer also ensures a firm connection.

The combination of fibre composite materials and lightweight materials presents
unique challenges to all established joining technologies. In addition to the need for
high connection strengths to be maintained, the joining itself should not add any
significant weight. Contact corrosion must also be prevented for both materials. In
addition to adhesively bonded or riveted hybrid connections, the hybrid high-pressure
die casting presented here offers a new approach to save weight while simultaneously
permanently preventing the problematic issue of contact corrosion.

Achieving a hybrid component with just a few process steps

Within the newly developed process, prior to the casting the CFRP structures are
partially coated with a highly temperature stable plastic (PEEK), which does not begin
to significantly decompose until temperatures of around 550 °C have been reached. In
a subsequent casting process step, the CFRP components are placed into the high-
pressure casting die and are cast in the area of the plastic with aluminum at a
temperature of around 700 °C. Through a targeted and controlled high-pressure die
casting process with short cycle times as well as the selection of suitable process and
material parameters, an integration of the plastic into the high-pressure casting process
is possible, despite the temperature differences, without the properties of the plastic
being affected. Thus, a stable connection is created between the two materials during
the initial manufacture of the aluminum component by casting. Thus, time-consuming
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Connective strengths of 20 MPa achieved with this process are already comparable
with those of structural adhesives.

Development for series production

In many sectors such as the automobile industry, aerospace, wind energy and sports
equipment as well as in conventional machine construction, the demand for hybrid
materials is high. For the production of high quantities, there is a need for efficient
series manufacture.

In order to meet these demands, a bracket from the aircraft manufacturing that is
installed in large quantities was chosen for the feasibility study. The goal of the
development team is now the further development of the hybrid casting technology
based on this component so that a process window can be demonstrated for the
aluminum high-pressure casting in order to be able to reproducibly manufacture hybrid
connections between CFRP and aluminum in series production.

For the research activities in the field of hybrid casting, Fraunhofer IFAM has two
high pressure casting facilities (BUhler, type SC N/66 with 660t closing force; Frech,
DAK250 with 290t closing force) as well as peripheral equipment on an industrial
series production scale. With these facilities, Fraunhofer IFAM is the largest
extramural research institute in the field of casting technology in Germany.
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Holding bracket for aircraft manufacture produced using the hybrid casting technology.
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