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Abstract

This project aims to develop and adapt a robotic Continuous Ultrasonic Welding (CUW)
process for high-speed, high-quality joining of multi-material composite structures, with
a particular focus on applications relevant to the European defense sector and UAV
manufacturing. The core objective is to enable reliable and efficient joining of advanced
material combinations at high rate that are currently challenging or not feasible using
conventional composite joining technologies.

To achieve this, the project will focus on the adaptation of a robotic welding end effector*,
alongside the development of a control strategy. The system will be capable of
dynamically adjusting key welding parameters, speed, ultrasonic amplitude, and power
input, to accommodate different material interfaces. Special attention will be given to
managing heating and cooling phases to ensure optimal weld quality, structural integrity
and high rate joining speed.

The process will be validated on multiple representative material combinations, which
may include short fiber reinforced to continuous fiber reinforced thermoplastics,
thermoplastic to continuous fiber reinforced thermoplastics, carbon fiber thermoplastic
to glass fiber thermoplastic composites, and thermoset to thermoplastic composites
using coupling layers. Experimental testing will be conducted on these combinations to
evaluate performance in terms of weld strength, weld uniformity, process stability and
assembly speed.

By enabling continuous, automated, and adaptable welding of multi-material composite
structures, the project addresses key challenges in lightweight design and high-rate
production. The expected outcome is a scalable manufacturing solution that improves
production efficiency, reduces dependency on traditional joining methods, and supports
the development of advanced, lightweight structures for typical defense applications.
This contributes to increased industrial competitiveness and strengthens the
technological capabilities of the European Defense Technological and Industrial Base.
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Company description

Dutch Composite Welding is a spin-off from Delft University of Technology (TUD),
specializing in robotic Continuous Ultrasonic Welding (CUW) for high-speed joining of
composite structures. The company develops advanced CUW end effectors and provides
complete turnkey automated welding solutions for industrial applications. In addition to
its core products, DCW offers proof-of-concept services, supporting customers from
early-stage material exploration through to full integration of automated systems, in
collaboration with experienced system integrators. The company also provides
consultancy on joint design to optimize weld quality and performance, as well as
experimental testing and optimization of material weldability for composite materials.
With its origins in research at TUD since 2015, DCW combines academic expertise with
industrial application to deliver innovative and efficient solutions for advanced composite
manufacturing.
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