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Abstract: The development of multifunctional carbon fibre reinforced polymer (MF CFRP) with 

the combined mechanical, electrical, and thermal functionality offers a route to increased light
weighting for aircraft systems. This paper presents a framework for efficient, early-stage 
identification of viable solutions for MF CFRP applications with a focus on the detail surrounding 
the capture of appropriate electrical, mechanical, and thermal requirements of the MF CFRP and 
defines the limitations and thresholds for the MF CFRP design space. By understanding the key 
drivers behind the boundaries and the limitations of this design space, future research efforts 
can be directed at identifying solutions to enable the realisation of MF CFRP which has required 
functional properties. 
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1 Introduction 

Metallic structures on aircraft are multifunctional, providing structural functionality alongside 

electrical functionality: forming the electrical current return path for the onboard electrical 

power system (EPS), electromagnetic interference (EMI) shielding, and lightning strike 

protection. However, most structures on state-of-the-art aircraft are made from carbon fibre 

reinforced polymer (CFRP) due to their superior lighter weight and mechanical strength 

properties compared to traditional metallic materials. Due to the poor electrical conductivity of 

CFRP (e.g. in-fibre direction of UD [0°] CFRP is 30 - 40 kS/m compared to aluminium (35 MS/m) 

[1], its unadapted structure is not considered to have electrical and structural multifunctionality 

for electrical power applications. The development of multifunctional CFRP (MF CFRP) with 

appropriate electrical, structural, and thermal properties offers a route to light-weighting 

aircraft systems, opening new design spaces and opportunities for the electrification of aircraft. 

A significant challenge for the development of MF CFRP is the complexity of the design space, 

and interdependencies between mechanical, electrical and thermal (MET) functionality 

requirements. There is a need for the development of an efficient design methodology to 

identify viable design spaces and approaches for materials that meet multifunctional 

requirements and can be manufactured at scale. 

This paper presents a framework (Figure 1) for efficient, early-stage identification of viable 
candidate approaches for a MF CFRP structural component which also functions as electrically 
conducting pathways for a more electric aircraft (MEA). The framework is sub-divided into four 
phases, which step through from the capture of baseline system requirements to the build and 
test of a hardware prototype. This paper focuses on Phase-1 and Phase-2. 
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