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Material data | Value creation in the 21st century

Materials are fundamental components of all (industrial) 

products.

Development of “advanced materials” aims to improve 

control over material behavior.

Key basis for innovation

(e.g., in energy transition and circular economy).

Material properties change during the manufacture and use 

of products.

Efficient application is only possible with digital material 

images/models.

Material

development

Production

Material 

Processing

Application of 

components / products

Recycling

Reuse

Materials in industrial 

value chains and data spaces

→ Initiative & Platform MaterialDigital (PMD)

PMD Core Team + Partner Projects

Third funding period (2019 - 2028)

https://material-digital.de/
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Initiative MaterialDigital | Vision

Goal

A virtual material data space that contains all available material data 

in FAIR format and can consolidate information from various sources 

and sub-areas.

Approach 

Consensus on (de-facto) standards for structured data and 

interfaces for a uniform approach

Provision of software tools for easy access

Decentralized data storage – data sovereignty is retained 

(copyright protected) 

136.800+ Grafiken, lizenzfreie Vektorgrafiken und Clipart zu 
Zielscheibe -  iStock | Zielgruppe, Strategie, Ziele

Zahnrad - Kostenlose schnittstelle-Icons

Grafik zur Visualisierung der FAIR-Prinzipien mit einem Icon für jeden Buchstaben.
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https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.istockphoto.com%2Fde%2Fgrafiken%2Fzielscheibe&psig=AOvVaw3nLaS3PEg8VbyYXnW4NpJM&ust=1749725818492000&source=images&cd=vfe&opi=89978449&ved=0CBQQjRxqFwoTCMCF_OKa6Y0DFQAAAAAdAAAAABAE
https://cdn-icons-png.flaticon.com/512/1827/1827789.png
https://forschungsdatenmanagement.bbaw.de/de/fair


Dr. Markus Schilling 4

Experiments Data Pipelines
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Semantic Technologies | Ontology Layers

QUDTTop Level
Interplay of terminologies, 

concepts, and data

BFO

PMDco

semantic concepts, 
classes in ontology

, =

Domain Level

ChEBIOBI Mid Level
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PMD Core Ontology (PMDco) 3.0

PMDco

AO

AO

Semantic framework for materials science

Machine-processable, interoperable material and process data

Support FAIR principles and promote reproducibility

Facilitate traceability of (meta)data along entire value chains

Aligned with standardized BFO (ISO 21838)

Homogeneous (re)use of concepts

Unified SPARQL querying

Guide in Design and Curation Decisions

Ein Bild, das Kreis, Screenshot, Grafiken, Schrift enthält.

Beschreibung automatisch generiert.

GitHub Logo and symbol, meaning, history, PNG

Ontologien in der Medizin: Struktur und Erstellung | heise online

CNC: wie man das beste Material auswählt

02/24/2026

https://github.com/materialdigital/core-ontology
https://github.com/materialdigital/core-ontology
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.heise.de%2Fhintergrund%2FOntologien-in-der-Medizin-Struktur-und-Erstellung-9797489.html&psig=AOvVaw0kpOdN11ZN1wFN_6A9MEJH&ust=1748962691344000&source=images&cd=vfe&opi=89978449&ved=0CBQQjRxqFwoTCOiwqfT_0o0DFQAAAAAdAAAAABAE
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.weerg.com%2Fde%2Flernen%2Fcnc-wie-man-das-beste-material-auswahlt&psig=AOvVaw34PxMVgaVfOzpZbne64ohL&ust=1748963233993000&source=images&cd=vfe&opi=89978449&ved=0CBQQjRxqFwoTCODxlfeB040DFQAAAAAdAAAAABAL
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Evolution of PMDco

Ein Bild, das Kreis, Screenshot, Grafiken, Schrift enthält.

Beschreibung automatisch generiert.

GitHub Logo and symbol, meaning, history, PNG

PMDco 2.0.8 PMDco 3.0

PROV-O aligned

Low entry barrier

Education and Training

Demonstration

NLP approach

Harmonization of datatypes 

Data Acquisition Pipeline (DAP)

ELN Data Acquisition

BFO2020 aligned

Fundamental conceptualization

Long-term improvement

Broad Semantic Interoperability

Homogeneous (re)use of object properties

Unified SPARQL Querying

Guide in Design and Curation Decisions

Reasoning capabilities

Relevant for usage in industry

09/2024 02/2026

PMDco 1.0
07/2021

Vision of ontology

for MSE

Creation of

‘semantic data’

(0.1)

02/24/2026

https://github.com/materialdigital/core-ontology
https://github.com/materialdigital/core-ontology
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PMD Core Ontology (PMDco) | Patterns

GitHub Logo and symbol, meaning, history, PNG

+=

Axiom

Concepts
(Classes)

Textual 
Expression

A metal is an engineered material, 
that has a crystal as a (continuant) part 
that itself bears a metallic bond.

Pattern

02/24/2026

https://github.com/materialdigital/core-ontology
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PMD Core Ontology (PMDco) | Patterns, SHACL

GitHub Logo and symbol, meaning, history, PNG

„A metal is an engineered material, 
that has a crystal as a (continuant) part 
that itself bears a metallic bond.“

@prefix sh: <http://www.w3.org/ns/shacl#> .
@prefix ex: <http://example.org/> .
@prefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#> .
@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .
@prefix bfo: <http://purl.obolibrary.org/obo/> .
@prefix pmd: <https://w3id.org/pmd/co/>.

ex:materialShape
    a sh:NodeShape ;
    sh:targetClass ex:engineeredMaterial ;
    sh:property [
        sh:path bfo:hasContinuantPart ;
        sh:node [
            sh:class ex:crystal ;
            sh:property [
                sh:path ex:bearerOf ;
                sh:class ex:metallicBond ;
                sh:minCount 1 ;
            ] ;
        ] ;
        sh:minCount 1 ;
    ] .

Pattern

Textual 
Expression

SHACL Shape

02/24/2026

https://github.com/materialdigital/core-ontology
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PMD Core Ontology (PMDco) | Patterns, VMAP

Thomas Hanke
(02/24/2026 | 15:00)

VMAP as Enabler: 
Expanding PMDco’s

Computational Scope 
and Shaping AAS Standards 
for Engineering Simulations

Lautsprecher, Audio Icon Logo Design Vektorgrafik: Stock-Vektorgrafik  (Lizenzfrei) 2225326205 | Shutterstock

1,1 Millionen Tafel Icon lizenzfreie Bilder, Stockfotos und Aufnahmen |  Shutterstock

? ?

?

? ?
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https://www.shutterstock.com/image-vector/speaker-audio-icon-logo-design-260nw-2225326205.jpg
https://www.shutterstock.com/image-vector/white-board-icon-vector-design-260nw-2592581073.jpg
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PMD Core Ontology (PMDco) | Repository

Ein Bild, das Kreis, Screenshot, Grafiken, Schrift enthält.

Beschreibung automatisch generiert.

GitHub Logo and symbol, meaning, history, PNG

materialdigital.github.io/core-ontology/docs

02/24/2026

https://github.com/materialdigital/core-ontology
https://github.com/materialdigital/core-ontology
https://www.creativefabrica.com/wp-content/uploads/2018/11/Document-file-logo-by-Mansel-Brist.jpg
https://materialdigital.github.io/core-ontology/docs/
https://materialdigital.github.io/core-ontology/docs/
https://materialdigital.github.io/core-ontology/docs/
https://materialdigital.github.io/core-ontology/docs/
https://materialdigital.github.io/core-ontology/docs/
https://materialdigital.github.io/core-ontology/docs/
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Application Ontologies

Ein Bild, das Kreis, Screenshot, Grafiken, Schrift enthält.

Beschreibung automatisch generiert.

GitHub Logo and symbol, meaning, history, PNG

02/24/2026

https://github.com/materialdigital/core-ontology
https://github.com/materialdigital/core-ontology
https://www.creativefabrica.com/wp-content/uploads/2018/11/Document-file-logo-by-Mansel-Brist.jpg


The Material Digitalization Platform - a joint project by:

Contact us!  
info@material-digital.de

www.materialdigital.de
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