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Abstract

SENTINEL develops a multi-layer functional coating that simultaneously provides
electromagnetic absorption and impedance-based structural health monitoring (SHM)
for bonded composite joints on multi-material defence platforms. The system integrates
two functionally distinct layers, 1) a damage-sensing underlayer whose electrical
impedance responds to subsurface damage, and 2) an electromagnetic absorption
overlayer providing radar attenuation, into a single applied coating stack compatible with
both metallic and composite substrates. A crossed electrode configuration embedded
between layers provides spatially resolved damage localisation with standard electrical
measurement equipment.

Current practice treats EMC compliance and structural integrity monitoring as
independent systems, requiring separate installations, qualification campaigns, and
maintenance schedules. SENTINEL unifies both functions in one coating, reducing
integration effort and through-life cost while enabling on-demand structural assessment
without specialised instrumentation.

This 6-month feasibility study will formulate and characterise candidate multi-layer
coatings, apply them to representative bonded coupons, quantify electromagnetic
absorption (VNA, 8-18 GHz) and damage detection sensitivity (broadband impedance
spectroscopy), and deliver a quantified feasibility assessment with go/no-go criteria. The
project directly addresses MaJoR Topic 3 (SHM/HUMS/Sensors) and its innovation focus
on EMI/EMC sensing layers.
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Company description

EMERALD Integrated Shielding SIA is a Latvian deep-tech SME commercialising advanced
functional material technologies originating from Riga Technical University. The company
operates under a technology transfer and service agreement with RTU's Institute of
Chemistry and Chemical Technology (RTU ICCT), providing access to polymer
nanocomposite processing, broadband dielectric spectroscopy, vector network analyser
microwave characterisation, and additive manufacturing facilities.

EMERALD specialises in R&D of conductive polymer composite materials for
electromagnetic and sensing applications. The founding team combines materials
science research with deep-tech commercialisation expertise. Published results include
hybrid nanocomposites with absorption-dominated EMI shielding exceeding 50 dB, epoxy
nanocomposites with demonstrated 1000-hour hydrothermal durability in saline
environments, nanocomposite systems with impedance-based sensing capability, and
UV-curable conductive coatings. Current development focuses on polymer composite
coatings for radar absorption, impedance-based sensing for structural monitoring, and
multi-functional coating systems for defence platforms.
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