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„DigitalModelling“ - Our Consortium

Specialization Siemens Energy, Project-Coordinator:

Internationally leading German manufacturer, among others, of stationary 
turbomachinery

Specialization MTU Aero Engines:

Internationally leading German manufacturer of aircraft engines
Specialization KSB:

One of the leading manufacturers of pumps and valves

Specialization BAM:

Deformation mechanisms at the microstructural level

Specialization IWM Freiburg:

Description of objects and processes, knowledge graphs & causal inference

Specialization TU Darmstadt:

Objective parameter determination and meta-modeling

Specialization MPA Stuttgart:

Data-based characterization and evaluation of the microstructure

Specialization Otto-von-Guericke-University Magdeburg:

Modeling under complex transient load conditions
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Agenda

• Motivation and project objectives

• Technological components and project infrastructure

• Our demonstrators

• Topics for community interaction

• Outlook
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Motivation and project objectives

Industry needs and pain points
with regard to advanced material models for high temperature applications

• Accelerate the integration of new material models from research institutes into industrial use
(takes many years)

• Improve decision making regarding the choice of material models 
(lack of model robustness, suitable with regard to component loading and material mechanisms) 

• Reduce the time to get a material card 
(finding data, automatic workflows for parameter optimization)

• Improve traceability from material card to batch specific data points
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„Digital Modelling“ - Current Situation



Dr. Kostenko
Copyright © 2025 Siemens Energy; All rights reserved.

6
2025-05-08

„Digital Modelling“ - Targeted Future Situation
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It's not about the material – it's about enabling faster integration of advanced models, 
- smarter and more robust model choices, 
- streamlined generation of material cards, 
- and full traceability from batch data to industrial application.
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Application example

Damage     Stress

Source: Journal of Engineering for Gas Turbines and Power DECEMBER 2023, Vol. 145 / 121007-1, Copyright VC 2023 by Siemens AG

Abbreviations

CS:   cold start

WS:  warm start

HS:  hot start

Temperature

Load Profile

Steam Turbine and its Critical Components

Industrial Use Cases & Demonstrators
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Technological components and infrastructure

Connection between knowledge graph, workflows and model library

@BAM

@Fraunhofer IWM

GPU-server
for parameter optimization

@TU Darmstadt
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Our demonstrators: Example 1

Chatbot to select and interact
with material models for 
high-temperature applications

Example: Query the 
adjustable model
parameters for a creep-fatigue
model with units and
typical values

Benefit: Can be used as
starting values for 
parameter optimization

AI-assisted expert system
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Our demonstrators: Example 2

Usage of Pyiron-workflows for parameter optimization of a Chaboche-type model using creep tests
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Our demonstrators: Example 3

Application to query and
summarize
- batch specific materials data
- links to materials data...
from a knowledge graph

User friendly application
to generate graph templates
(e.g. creep, fatigue tests...)

Usage of a knowledge graphs to create a retraceable material card 
– from model parameters to batch specific materials data

Digital Material Card Generator
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Our demonstrators: Example 4
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Topics for community interaction

Topic 1:How to make knowledge graphs and ontology development more scalable?

• Industry partners signal the need for scalable solutions (e.g. 80% solution for different test types, heat 
treatments)

• Fraunhofer IWM has supported the project DigiChrom with workshops on semantic data structuring and 
the GraphDesigner App à valuable feedback

Topic 2: Development of a business model to operate the infrastructure and technology beyond the 
end of the project

• Industry partners signal to us the need to operate the infrastructure beyond the end of the project
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Outlook: re-organization for final year

Expert system

(model library)

Model validation

Workflow parameter 
optimization

Retraceable 
material card

chosen 
material 
model

validation 
result

model 
(source code)

initial values

pyiron 
workflow

material card

unique 
test/dataset 

IDs

material card 
is findable and 

accessible
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Time Schedule, Milestones & Resource Planning
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Contact “DigitalModelling” Project Coordinators

Dr. Yevgen Kostenko – Industry Partner
Siemens Energy Global GmbH & Co. KG

Siemens Energy
Gas Services
Core Technology
SE GS C LSS EN COT
Rheinstr. 100
45478 Muelheim an der Ruhr

Mobile: +49 (173) 1768582
mailto:yevgen.kostenko@siemens-energy.com

Dr. Christoph Schweizer – Research Institution
Fraunhofer IWM Freiburg

Wöhlerstraße 11

79108 Freiburg

Mobile: +49 (761) 5142 382
mailto:Christoph.schweizer@iwm.fraunhofer.de
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Thank you.


