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Abstract

From the increasing electrification of the drive train in the automotive industry and the
ongoing developments in energy transition arises the need for efficient and powerful
energy storage systems. Electrochemical energy storage systems such as lithium-ion
batteries offer a promising solution to achieving those requirements.

One maijor challenge for the production of large-sized Li-ion batteries is the assembly
of the stack, i.e. the alternating arrangement of anode, separator and cathode. The
choice of method for the stack assembly has a major impact on the viable stack designs
and hence on the properties of the battery cell. For current large-sized battery cells, a
battery cell stack with single sheet stacking has the best characteristics. However, this
method of stack assembly also has several disadvantages, e.g. that it leads to the for-
mation of cut particles and stamped grid scraps.

Therefore, the aim of this work is to develop a stack design that combines the positive
characteristics of single sheet stacking cells with the advantages of a continuous mate-
rial web. The quintessential part is the conceptional design of an assembly method for
the production of a defined stack design.

First, the stack design is devised, based on several target criterions. Subsequently fol-
lows a qualitative analysis of the interrelationships of the stack design in order to define
a suitable production process for the devised stack design. Due to the fact that currently
no suitable procedure exists for the step of shaping the material web, a new procedure
is devised. Finally, the new procedure is implemented, and a prototype is constructed.
Thus, a new and more efficient procedure for assembling cell stacks for Li-ion batteries
has been developed.
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