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Against the backdrop of climate change and the increasing global efforts to design products in a 

climate- and resource-friendly manner, multi-material lightweight construction and thus the use of fibre-

reinforced plastics has become increasingly established in many branches of industry [1]. For example, 

carbon fibre-reinforced epoxy resins (EP-CFRP) are used for high-performance components and 

structural assemblies due to their outstanding weight-specific mechanical performance. Thanks to the 

load path-optimised orientation of the fibres, these enable the substitution of heavy materials, e.g. in 

vehicle structures, in ship and aircraft construction or in the wind power sector, with the aim of 

increasing the energy efficiency of the products [2,3]. In contrast, thermoplastics (TP) and glass fibre-

reinforced thermoplastics (TP(GF)) have a high application potential for non-load-bearing or semi-load-

bearing components. These are characterised in particular by their outstanding processing and design 

options combined with low manufacturing costs and moderate performance [4,5]. Furthermore, they 

offer a high recycling potential due to their re-meltability [6]. When fastening non-structural or semi-

structural components made of TP to structural assemblies made of EP CFRP (e.g. when attaching 

fastening elements for cable guides, add-on parts or sensors in the mobility sector or for stiffening 

CFRP structures, e.g. for bonnets or the wings of wind turbines), the conventional established joining 

processes reach their limits. 
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