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Abstract 

Different shapes of lithium-ion batteries (LIB) are competing as energy storages for the automobile application. The shapes can 
be divided into cylindrical and prismatic, whereas the prismatic shape can be further divided in regard to the housing stability in 
Hard-Case and Pouch. Within this paper, the differences in manufacturing costs and efforts as well as the shape related 
advantages and disadvantages for an automobile application are discussed. Additionally, the process steps for manufacturing the 
prismatic hard-case and the pouch cell are analyzed in terms of their individual value contribution to the manufacturing costs. 
Within the analysis, manufacturing errors can be allocated to specific process steps and economically quantified.  
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1. Introduction 

Driven by the scarcity of non-renewable resources and the ecological effects of CO2-emissions, the automobile 
industry is focusing on sustainable mobility solutions, such as the electrical drive technology. However, uncertainties 
regarding the developments of demanded quantities, battery price and diversity of variants constitute major 
challenges for electro mobility. Crowding the conventional combustion engine out of the current portfolio of original 
equipment manufacturers within the next ten years is considered to be a possible conclusion of electrifying the 
power train [1]. With an increasing demand of Electric Vehicles, the relevance of lithium-ion battery (LIB) systems 
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as the main element of the power train increases as well [2,3]. Since the battery takes up around 30-40% of the value 
creation during the production of electric vehicles and around 60-80% of those costs are accounted for by the battery 
cell itself [4], a focus of the powertrain electrification is the cost efficient battery production [5]. This paper 
emphasizes the impact different shapes of LIB have on the manufacturing costs, effort and an automotive 
applicability.  

2. Lithium-Ion Batteries 

A galvanic cell can be divided into a primary, a secondary and a tertiary cell, whereas only the secondary cell is 
rechargeable. The secondary cell is an electrochemical element consisting of a positive (cathode) and negative 
(anode) electrode, a separator to physically separate the electrodes in order to prevent a short circuit, an electrolyte 
and a battery housing. The electrolyte realizes the charge transport between cathode and anode. A battery cell 
consists of at least one, usually more bundled secondary cells which are electrically connected with a tab to increase 
either the overall voltage or capacity. Several electrically connected battery cells are considered to be a battery 
system, which requires a battery management system to level the electrical properties of the different battery cells 
and a cooling system for the battery to be operated safely during different temperatures. Battery cells appear in 
different outer shapes. The shapes can be divided into a cylindrical and prismatic geometry, whereas the prismatic 
shape can be further divided according to the housing stability into the prismatic hard-case cell and the prismatic 
pouch cell [6]. The inner structure, the electrode-separator-compound, is different in terms of the material 
dimensions and the manufacturing processes used, see Fig. 1. 

Fig. 1. Shapes of LIB. According to [7] 

The classification according to Fig. 1 is chosen since the prismatic shape of a pouch cell is most commonly used. 
However, this classification might be misleading since pouch cells can be manufactured in a variety of geometrical 
shapes e.g. round or triangular [8]. The manufacturing process of LIB comprises the electrode, the cell and the 
battery system manufacturing, see Fig. 2.  

Fig. 2. Manufacturing of LIB 
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