MAJOR=

Maintenance, Joining, and Repair
innovation in multidomain defence

MJR1-340

Project Title: PSIM - Defence

Abstract

The aim of the project is to validate a defence-oriented methodology for periodic
structural integrity monitoring of military platforms using distributed fibre optic sensing
(DFOS) and Plastic Deformation Sensors (PDS). The proposed approach enables detection
of early degradation, including strain evolution, crack initiation, and material
plasticisation. The core sensing technology was previously developed with support from
EU funding. However, the present proposal focuses on a distinct and non-overlapping
scope related to system-level integration and application in the defence context. The
project will deliver a validated methodology for sensor integration, including optimal
placement strategies, sensor density, and measurement procedures adapted to defence
structures such as composite or metallic components. A laboratory demonstrator will be
used to validate the system under controlled loading conditions simulating the
operational environment. The approach will be demonstrated on a representative
element, such as a composite or metallic structural member within naval platform
applications, reflecting realistic operational loading conditions. The innovation lies in
combining DFOS with PDS for local damage and plasticisation detection within an
operational monitoring system, enabling both global and local assessment of structural
condition. The system may incorporate hybrid configurations combining DFOS with Fibre
Bragg Gratings (FBG), providing complementary measurement capabilities and
increased flexibility. The use of FBG-based interrogation units, typically more compact
and cost-effective, enhances scalability and deployability across defence platforms. This
hybrid approach allows optimisation of system architecture by balancing spatial
resolution, measurement frequency, and redundancy. The approach is based on periodic
measurements (baseline vs. follow-up), enabling degradation tracking over time and
supporting predictive maintenance strategies.
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Company description

SHM System is a European technology company specialising in advanced structural
health monitoring (SHM) solutions based on fibre optic technologies. The company
develops and manufactures proprietary distributed fibre optic sensors (DFOS) under the
Nerve-Sensors brand, Fibre Bragg Grating (FBG) sensors, and hybrid monitoring systems
for structural diagnostics and long-term performance assessment. The company
designs, produces, and implements sensing systems for civil, geotechnical, industrial, and
safety-critical applications, providing solutions including system design, sensor
integration, installation supervision, data acquisition and advanced data processing and
interpretation. SHM System has extensive experience in R&D projects and has
collaborated with technical universities and research institutions across Europe. Its
technologies have been successfully deployed in a wide range of applications, including
concrete structures, steel components and composites. A key differentiator of SHM
System is its proprietary monolithic DFOS sensor technology marketed under the Nerve-
Sensors brand, enabling high-resolution, continuous distributed measurements of strain,
temperature, cracks, displacements and vibrations over long distances. This capability
provides a significant advantage over conventional point-based sensing systems by
enabling direct damage detection and early warning for structural degradation
mechanisms. The company also developed Plastic Deformation Sensors (PDS), which
allow unambiguous detection of material plasticisation, addressing a critical limitation of
existing monitoring approaches. All key technologies are developed and manufactured
within the EU, supporting technological sovereignty and secure supply chains. The
Company operates its own laboratory facilities, enabling controlled testing, validation,
and deployment of sensing solutions in real-world conditions.The solutions are suited for
demanding environments, including defence applications.
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