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Introduction and goals
The increasing demand for lightweight, safe, and high-performance battery systems for electric vehicles is driving the development of

innovative components enabled by additive manufacturing (AM). Fused Deposition Modeling (FDM) is one of the most widely adopted AM

technologies in the processing of polymeric and composite components due to low processing costs, broad material availability, and

compatibility with fiber-reinforced thermoplastics. Its capability to produce lightweight, customized, and geometrically complex parts

makes it particularly suitable for automotive applications [1][2][3]. In this work, a preliminary study was conducted on the design and

fabrication of functional components for battery pack for lithium-ion based battery modules using fused filament fabrication (FFF)

technology. Focus was placed on separator materials, which must combine flexibility to accommodate cell expansion during

charge/discharge cycles with thermal insulation capability to reduce heat propagation between cells and mitigate thermal runaway risks.
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Selection and testing of potential printing materials

Comments

Preliminary results demonstrated the feasibility of FFF-based

manufacturing of functional battery cell spacers. Suitable materials

and porous architectures were identified to combine flexibility,

thermal insulation, and enhanced heat dissipation, providing a

promising basis for the development of safer and more efficient EV

battery modules.
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prismatic cells are the most widely used

format for automotive applications

Experimental framework

Standard types of battery cells                                              Selection of the battery cell     Design of a test model for a

3D-printable battery pack

Spacers have been designed to minimize heat conduction between adjacent cells, while promoting heat transfer to the underlying plate.

The entire module will be tested after enclosing within a housing that electrically insulates the cells and enables series connection of

multiple modules to form the battery pack.
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Development of effective cell spacer 

architectures
Highly porous separator architectures were developed to

accommodate cell expansion during charge/discharge cycles while

enhancing heat dissipation.
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Printing trials were

performed on the

selected commercial

materials using FFF 3D

printers as PRUSA i3

MK3, WASP 20-40

Industrial X, and APIUM

P220 to investigate and

optimize the processing

conditions of the

different parts of the

battery pack.


