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Abstract 
 
SENSHYBRID-MX will develop an in-service self-sensing architecture for structural health 
monitoring (SHM /HUMS) of hybrid composite – metal defence structures. The project 
targets early detection of hidden degradation processes during operational life, including 
moisture ingress, bondline degradation, corrosion precursors and impact-related 
damage in bonded or multi-material interfaces. NanoCarbonTech will combine three 
complementary building blocks: MXene-coated technical yarns acting as distributed 
conductive sensing pathways, electrospun MXene-enabled veils providing near-interface 
sensing networks, and lightweight printed interconnects enabling localized signal routing 
and readout. These elements will be integrated into representative hybrid coupons as 
embedded or surface-mounted sensing layers positioned close to critical interfaces. 
The architecture provides continuous or periodic condition awareness under realistic 
environmental and electromagnetic conditions, enabling early visibility of degradation 
before macroscopic failure. Within six months, the project will deliver two demonstrator 
architectures: one for bondline and moisture-related degradation monitoring, and one 
for impact and event detection. The novelty lies in translating NanoCarbonTech’s 
expertise in MXene materials, electrospinning and conductive coatings into thin, 
conformable sensing layers integrated at or near critical interfaces. Instead of relying on 
periodic inspection, the structure becomes a distributed sensing system providing 
actionable information for inspection prioritisation and condition-based maintenance. 
The sensing principle relies on controlled evolution of conductive pathways within MXene 
networks under environmental and mechanical stimuli. Expected outcomes include a 
validated sensing architecture, demonstrated detection of degradation precursors prior 
to visible damage, and a simple low-power readout concept for practical SHM / HUMS 
deployment in hybrid defence structures.
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Company description 
NanoCarbonTech Sp. z o.o. is a Poland-based advanced materials SME focused on MAX 
phases, MXenes and related carbon nanomaterials for sensing, electronics, composites, 
biomedical technologies and other high-value applications. The company combines 
custom materials synthesis, pilot equipment development and application-driven 
prototyping, allowing it to move from nanomaterial formulation to reproducible 
structures, coatings and functional components. NanoCarbonTech supplies advanced 
materials to research and industrial R&D users and participates in collaborative European 
projects. Its experience includes scalable MXene synthesis, conductive coatings, printed 
structures, electrospun architectures and multifunctional composites. The company's 
technical base is strengthened by close ties to the broader Ukrainian and European 
materials ecosystem and by experience in transferring laboratory concepts into practical 
demonstrators. NanoCarbonTech's current strengths are particularly relevant for MaJoR 
Topic 3 because they combine material design, scalable processing, sensor-oriented 
architectures and the engineering flexibility required for early-stage SHM / HUMS 
demonstrators in hybrid defence structures. The company’s capabilities are particularly 
suited for the development of embedded and surface-mounted sensing architectures for 
SHM / HUMS applications in hybrid structures. 
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