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Abstract

The ReAct project aims to demonstrate a novel, European-manufactured reactive
bonding process for joining ballistic ceramics (e.g. B,C, SiC, Al,03) to metallic backings
such as aluminium, titanium or steel. The approach replaces conventional adhesive or
high-temperature brazing methods with a localized, self-propagating reaction that
generates a short, intense heat pulse to melt a thin active braze layer and form a
metallurgical bond within milliseconds. This eliminates the weaknesses of polymeric
adhesives, which degrade over time under cycling and repeated impact, and enables
stronger, more durable interfaces with improved multi-hit performance and longer
service life.

Reactive multilayer foils will be fabricated by Physical Vapour Deposition (PVD). The
project will evaluate the concept for ballistic application using Residual Energy Method
(REM) to quantify performance gains compared to adhesive-bonded references.

ReAct will deliver a validated joining process and technology roadmap for industrial
upscaling within the European Defence Technological and Industrial Base (EDTIB). The
results will strengthen EU autonomy in advanced joining technologies, improve security of
supply for armour components, and support cross-domain applications in land, air, and
naval platforms. The project directly contributes to the MaJoR programme’s objectives in
Maintenance, Joining, and Repair (MJR) by enabling faster, more reliable, and sustainable
bonding solutions for next-generation defence systems.
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Company description

RHP Technology GmbH is an Austrian high-tech SME specializing in advanced materials
development, powder metallurgy, and innovative joining and coating technologies.
Founded in 2010 and headquartered in Seibersdorf, Austria, RHP Technology operates as
a research-driven engineering company with strong links to European industry and
research organizations. The company’s core expertise lies in materials design, processing,
and up-scaling of metallic, ceramic, and composite systems for demanding applications
in aerospace, defence, energy, and mobility.

RHP Technology provides end-to-end solutions from concept to prototype, including
powder synthesis, additive manufacturing, hot pressing, spark plasma sintering (SPS),
thermal spraying, coating, and diffusion bonding. The company has extensive experience
in joining dissimilar materials, including metal-ceramic and metal—- composite interfaces,
and has pioneered several reactive joining and advanced brazing processes for high-
temperature and structural applications. Its in-house facilities include PVD coating
systems, high-vacuum furnaces, mechanical and microstructural testing laboratories,
and pilot-scale manufacturing equipment.
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