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DiStEL – Motivation

Steel manufacturing
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System assembly Use-PhaseComponent fabrication End-Of-Life

Experimental Workflow

Challenges:

▪ Individual steps in process chain designed separately from each Tier

▪ EOL decision / R-strategies can not be based on composition, process chain and use-phase

▪ Product carbon footprint calculation not accurate

▪ Holistic optimization of process chain not possible due to lack of interoperability
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DiStEL – Motivation
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Simulation Workflow

Microstructure formationManufacturing Microstructure loading Component loading Fatigue lifetime

Challenges:

▪ Material data for individual simulation steps not readily available

▪ Process chain not considered

▪ Real-world loading cases unknown

▪ Holistic optimization of process chain not possible not possible due to lack of interoperability
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DiStEL – Motivation
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Steel manufacturing System assembly Use-PhaseComponent fabrication End-Of-Life

Experimental Workflow

Simulation Workflow

Microstructure formationManufacturing Microstructure loading Component loading Fatigue lifetime

Digitalization Workflow

✓
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DiStEL – Overview Value Chain
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Goals, Benefits, Technologies
DiStEL – Overview
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Goals:

▪ Holistic digital representation of material states during manufacturing, use-phase and 2nd-life

▪ Establish intercompany exchange using a federated Data-Space

▪ Show potential for data-driven business

Benefits: 

▪ Optimization of process chains, Product Carbon Footprint (PCF) and component lifetime

▪ Improved decision making for R-strategies

Technologies:

▪ Multi-scale Modeling and Simulation (heat treatment, crystal plasticity, fracture mechanics, component level)

▪ Experimental Characterization (chemical, metallographic, microstructural, quasi-static, fatigue)

▪ Ontology for semantic description of process, µ-structure and material properties

▪ Catena-X Data-Space for intercompany exchange
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Consortium and Work Packages
DiStEL – Overview 
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Industrial partners:
▪ Bosch (Digitalization, Experimental, 

Simulation - lead)

▪ BMW (Digitalization, Experimental)

▪ Schaeffler (Digitalization, Experimental, 

Simulation)

▪ LRP (Digitalization, Experimental)

▪ Decoit (Digitalization)

▪ Smoods (Digitalization)

Academic partners:
▪ IWT (Digitalization, Experimental)

▪ IWM (Digitalization, Simulation)

▪ ICAMS (Simulation)

▪ IEHK (Experimental)

Associated partners:
▪ GMH (Experimental)

▪ Open-Phase Solutions (Simulation)

▪ Greenable (Digitalization)
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Working Group Experiments
DiStEL – Current status 

▪ Recycling melts with increased Cu and Cu + Sn content

▪ Extensive microstructural and mechanical testing

▪ Dismantling and R-strategies
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Working Group Digitalization
DiStEL – Current status 
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▪ Data Acquisition Pipeline

▪ Application ontology development
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Working Group Digitalization
DiStEL – Current status 

▪ PMD Tools: 

− Data Portal / CKAN

− OntoDocker

▪ Catena-X DataSpace

▪ Connecting both worlds, see also PMD-X project talk EDCar
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Working Group Modeling
DiStEL – Current status 
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Heat treatment simulation
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DiStEL – Summary 
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