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AIMEN IN A NUTSHELL < Pioneer

AIMEN is a multi-sector INNOVATION AND TECHNOLOGY CENTRE that develops R&D&i activities and
provides technological services to the industry in the fields of MATERIALS, ADVANCED MANUFACTURING
PROCESSES, DIGITIZATION AND SUSTAINABILITY
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OPEN INNOVATION PLATFORM
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KEY FIGURES & CONSORTIUM
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Optimised Industrial Systems and Lines
through digitalization (1A)
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PIONEER VISION f{’,Pioneer

OPEN INNOVATION PLATFORM AND
INTEROPERABLE DIGITAL PIPELINE

Materials

Modelling

Manufacturing

Addressing a design-by-simulation optimisation framework —
i i i aimen
End-to-end dataflow along the product lifecycle/material value chain <L
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End-to-end representation
of the material value chain

Digital Twins and
QU&LI;?A/;SDS(;JSQ:CE Data-driven models
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Semantics and
interoperability
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OPEN INNOVATION
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Product Life Cycle
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Development, Production / Sales, Service

Data Storage

i File Storage
File Manager AP|
Metadata
Identity & Access Management Time-series
Distributed Reduced
Edge Order Model
Processing (inference)

Engineering services files

Data at rest
§vmar ) ’ "
& Simulation, design,
QIF Bg process files, etc.
ENGINEERING TIER

Material Characterisation Manufacturing

Product lifecycle

PLATFORM
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material value chain

Develop a tool able to orchestrate, register and link all the data along the

PIONEER Open Innovation Platform

High Performance Computing

) - i SaaS
Augmented Reality Reduced Cross Material o . .
CAD/CAE isualizati Order Model  correlation = knowledge Data-driven Sl
Visualization Tools - . N Models services
(training) algorithms extraction

Digital Thread

OIP Core
Data collection & brokering
Digital
Data Sync Data Broker Agora
P
= pub/sub NGSI
— Digital connectors
= lot Agent Ul
— lot Agent lot Agent lot Agent
AAS JSON OPCUA
-
Process
Control WAAM model SMC model
Manager
g | AAS Server | | AAS Server |

Equipment robots & machines Edge Computing & Cameras

. Data in motion
SOPCUA Ry data Feedback

XMQTT samples, etc. foor
OPERATIONAL TIER

Data interoperability between simulation and
design software tools to enable data exchange
in complex engineering workflows

Data aggregation to store and trace the
material value chain data (Requirements,
Simulation, Production, Quality)

Common Information Model (CIM) based on
standards and ontologies to integrate materials,
modelling and manufacturing domains to
provide a unified view.
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OPEN INNOVATION PLATFORM <3 Pioneer

WAAM part
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DIGITAL THREAD -> Front-end of the Open Innovation Platform

The Digital Twin is a Virtual |
Representation of the Part |

2 Pi
<6 Pioneer Configuration Management The Data Package
Dat'a Package identifies WHAT
8 Informationis of Interest

The Digital Thread
Establishes the Potential

Information Flows for a Part |
A
ISO ISO/ASTM CD 52951
Additive Manufacturing — Data — Data
J\\ﬂ@ packages for AM parts

Under development

Workflows Manager Workflow Editor Templates Manager Template Editor Files Manager
A draft is being reviewed by the committee.

Data formats enabled:
STL, PLY, PCD/ASC, VTU, VTK, CGNS (ongoing),

MX3D, AML...
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ENGINEERING DATA FORMATS gVMAP <3 Pioneer

INTEROPERABILITY SIMULATION WORKFLOWS

- @VMAP

- @ MEASUREMENT
o DEVICES
L GEOMETRY
L EYETEM
LVARIABLES

- @ SIMULATION
L GEOMETRY
S MATERIALS
LEYSTEM
G VARIABLES

-------

VMAP enabling seamless communication between different simulation tools, ensuring consistent
and accurate material data throughout the product development process.
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Monitoring can include coaxially aligned or stationary/staring configuration

Under development
A draft is being reviewed by the committee.

o equipment for a wide range of sensors (e.g., optical, thermal, acoustic, etc.)
and can capture data prior, during, or after fusion for each or a select
® number of layers.

° 150 ISO/ASTM CD 52951
Additive Manufacturing — Data — Data
((1EE packages for AM parts
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Providers Production data Operational
(e.g., material...) data

O
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Interoperable semantic concepts to build a common
0 information model (CIM) for materials science and
2 VMAP .
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BEYOND PIONEER <3 Pioneer

vy

MORE EFFICIENT, RESILIENT AND SUSTAINABLE MANUFACTURING

Optimised design: Generative Design/Topology Optimisation...
Production planning optimisation: Distortion reduction, more efficient use of resources and materials...
Adaptive control strategies

Cognitive quality assurance

Optimising Reuse, Remanufacturing...strategies

IMPACT IN ALL THE

PRODUCT LIFECYCLE
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Funded by
the European Union

Thank you

Félix Vidal Vilarifio | fvidal @aimen.es
PIONEER Project Coordinator
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Views and opinions expressed are those of the author(s) only and do not necessarily reflect those of the European Union or European Health and Digital Executive Agency (HaDEA). Neither the
European Union nor the granting authority can be held responsible for them.
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