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Executive summary  

Achieving a successful project outcome in UPBEAT requires a clear definition of key metrics 
that describe both the inputs and outputs of the manufacturing processes. This begins with 
identifying the requirements for the demonstrator components—such as dimensional 
specifications, material properties, tolerances, and functional performance. A detailed 
characterization analysis follows, focusing on the sources of variation that influence 
manufacturing quality. These variations may stem from input materials, differences in 
production technologies, or specific design features. In order to understand and control these 
variations, we examine factors related to equipment, processes, materials, measurement 
systems, personnel, and environmental conditions. Attention is given to how material 
composition, hardness ranges, and cleanliness affect the stability and repeatability of the 
manufacturing workflow. When evaluating outputs from test cases, we define appropriate 
measurement strategies for the manufactured parts. Non-destructive evaluation (NDE) methods 
are especially important in additive manufacturing, where preserving part integrity during 
inspection is essential. The production processes rely on well-defined input parameters. Using 
insights from the characterization analysis and measurement data, we establish these parameters 
and assess how they influence product quality and yield. Interactions between process 
parameters and critical quality attributes are also considered, enabling the refinement of 
operating windows and acceptance criteria. 

Deliverable D1.1 is the foundational technical report of the UPBEAT project, coordinated by 
RISE with contributions from all partners. It provides the baseline requirements, metrics, and 
methodological framework that guide the project’s research, development, and demonstration 
activities. The deliverable focuses on the design, manufacturing, and certification of advanced 
aviation components, with the Outlet Guide Vane (OGV) as the primary demonstrator. 

D1.1 establishes: 

 A unified set of requirements and performance metrics for the project’s demonstrator 
components. 

 An evaluation of current uncertainty quantification (UQ) methods and opportunities 
for innovation. 

 A characterization of manufacturing processes for both metal and composite parts, 
including additive manufacturing and resin transfer moulding. 

 Requirements for mathematical libraries and digital workflows to support robust 
modelling and simulation. 

 Criteria and procedures for virtual certification aligned with emerging regulatory 
standards. 

Within the report key technical areas are identified as: Structural and Manufacturing 
Requirements: Detailed analysis of OGV design, material selection, and assembly processes. 
Metal Additive Manufacturing: Characterization of Ti-6Al-4V alloy fittings produced via 
Laser Powder Bed Fusion, including process parameters, quality assurance, and testing 
protocols. Composite Manufacturing: Assessment of prepreg and RTM processes for 
carbon-fibre reinforced polymer vanes, focusing on process variability, environmental 
influences, and bonding techniques. Uncertainty Quantification: Identification and modelling 
of aleatoric and epistemic uncertainties across the product lifecycle using advanced statistical 
and simulation methods. Mathematical Libraries and Digital Tools: Specification of 
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open-source Python libraries and workflows for data analysis, simulation, and sensitivity 
studies. Virtual Certification: Definition of digital compliance requirements, including 
simulation-based validation and remote inspection procedures. 

The impact of the deliverable in the project is to provides a comprehensive framework that 
aligns technical activities across the UPBEAT consortium. Its main impacts include: Shared 
Understanding: Establishes consistent definitions, units, and standards across partners, 
reducing ambiguity and improving collaboration. Guidance for Innovation: Highlights gaps 
in current methods and identifies opportunities for advancing UQ tools and manufacturing 
technologies. Support for Digital Transformation: Defines requirements for open-source 
tools, digital workflows, and virtual certification, enabling efficient and transparent regulatory 
compliance. Risk Management: Introduces robust approaches for uncertainty quantification 
and propagation, strengthening safety and reliability in aviation applications. Industry 
Relevance: Ensures that the project’s outcomes are applicable not only to aeronautics but also 
to maritime and automotive sectors. 

Overall Deliverable D1.1 represents a critical milestone for the UPBEAT project. It 
establishes the technical foundation for subsequent research, development, and demonstration 
activities, enabling a unified approach to requirements analysis, process optimization, and 
uncertainty management. By doing so, it supports UPBEAT’s overarching goal of advancing 
safety, efficiency, and innovation in aviation technology. 

 


