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INCREASING THE ELECTRICAL CONDUCTIVITY OF COMPOSITE
AIRCRAFT CABINS

One of the most important criteria for ensuring flight safety is the ability of
an aircraft to operate in conditions of lightning and high voltage lightning dis-
charges. Lightning striking an aircraft can cause critical damage to the fuselage, as
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well as malfunction of electrical equipment, radio navigation and power plants.
Therefore, an important component in the design is such a criterion as lightning
protection. The most important influence on lightning protection is the electrical
conductivity of the ship's cabin. Currently, manufacturers are increasingly using
composite materials in the manufacture of cabins. The composite material is a
multilayer frame impregnated with a binder and does not conduct electrical current.
To fulfill the lightning protection conditions, an electrically conductive layer is
introduced into the structure. It is customary to separate constructive and techno-
logical approaches. Structural methods are usually divided into such methods as
the use of conductive materials, the use of layers with conductive properties and
the reinforcement of conductive elements. The use of conductive materials refers to
the use of composite materials with high electrical conductivity, such as carbon
nanotubes or metal particles [1]. The use of layers with conductive properties is
used to create special layers in the composite structure that can provide electrical
conductivity, for example, introducing a layer in the form of a mesh of different
shapes and cell sizes, using thin sheets of foil [2]. Conductive reinforcement refers
to the use of conductive inserts or reinforcement of cabin parts with conductive
materials to form effective electrical contact, for example in arcas where power
electronics or radio navigation devices are located [3]. Technological methods
include the use of various methods of deposition and spraying of metals onto the
prepared prepreg, the use of conductive pastes and binders, and the application of
special coatings containing conductive additives to the surface of the cabin [4].
Very often, depending on the desired result, combinations of design and technolog-
ical methods for ensuring electrical conductivity are used. These methods make it
possible to achieve the required electrical conductivity and lightning protection in
composite structures, while maintaining the necessary characteristics of lightness
and strength, which leads to increased flight safety in general.

REFERENCES

1. Mohaghegh Michael University of Washington/Boeing Certtificate pro-
grams in Aircraft Structures and Composite Materials / Michael Mohaghegh //
ATAA 2018-2252, Special Session: A Tribute in Memory of Professor Kuen-Yuan
Lin, University of Washington, 7 Jan 2018.

2. Stefan Adriana Suitability assessment of the component materials of ad-
vanced composite system for aircraft structural application / Adriana Stefan,
George Pelin, Catalin C. Nae, Cristina Elisabeta Pelin, George Catalin Cristea,
Mihail Botan and Mircea Bocioaga // AIAA 2023-2122, Session: Active Materials
for Adaptive Structures, 19 Jan 2023.

3. Alan A. Composite Materials for Aircraft Structures, Third Edition / Alan
A. Baker and Murray L. Scott // ISBN (print): 978-1-62410-326-1eISBN: 978-1-
62410-629-3, Publication Date: September 30, 2016.

34



4. Texler Christopher Advanced Additive Composites Manufacturing and
What it Means for High Powered Sub-Orbital Rocketry / Christopher Texler //
ATAA 2020-4213, Session: Lightning Talks, 2 Nov 2020.

35



