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Motivation of PMD-X-MAPRO: Linking PMD & Manufacturing-X

Status Quo

Manual and error-prone data handling leads to
inefficiency, like for instance handling of
simulation data and material compliance data

Finding required information takes too long, no
linking of different data set

Duplication of information and missing context
/ semantics leads to misunderstandings

0Oe
® 10080

m +

28.11.2025

- (M)x)

MANUFACTURING-X

Vision

Combining the added value of the
Manufacturing-X world (data sovereignty)
with the added value of the PMD world
(FAIR and linked data)

Generating powerful insights by combining
and linking data from multiple sources,
enabler for getting recommendations driven
by Al by providing Al-readiness

Drastically reduce cost and enable new
business models

Interoperable Data that is
Exchanged via a Trusted Environment
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PMD-X MAPRO material modelling context

materials in context of

=  environmental footprint
(e.g., CO2/kg)

= recycled material content
(per kg)

= suitability for specific
fabrication processes

= degradation/ aging
=  recyclability

= toxicity

» products and their

respective life cycles

aggregated process information

(,,taking part in processes”)

»I

28.11.2025

raw material extraction

manufacturing process
simulation and qualification

prediction of operational
performance

\4

digital material
description

A

leverage

Advantages of ontologies (- data exploration)

= Universal and well-structured description
of knowledge (schema)

= Connection and aggregation of expert
knowledge from a wide range of fields
(domains) = knowledge graph

= Standardized and automated querying
capabilities

=  Basis for machine learning and artificial
intelligence methods, especially in "small
data" scenarios

Advantages of Asset Administration Shell
(= data exchange)

= Digital representation of physical objects

= Realizes a uniform and self-describing
interface

=  Structured data and services based on
submodels

=  Unify information access through common
“language”
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What Is the Asset Administration Shell?

Standardized digital twin interface for an asset (hardware, software)

Contains all relevant information and functionalities of an asset in a structured, machine-readable format

Enables interoperability between different systems and vendors by following standardized models

Submodels are derived from standardization process

IDTA Home AboutIDTA . UseCases Technology SoutionsHub ComtentHub . News & Dat )

AAS Submodel Templates

IDTA SUBMODELS

Registered AAS Submodel Templates

You would like to develop your own submodel templates or
collaborate in the development of the listed submodel templates? Number of our

submodels:
Find the process described here. For further questions, contact

us via email.

Submodels - IDTA

Image source: Plattform Industrie 4.0
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https://industrialdigitaltwin.org/en/content-hub/submodels

The AAS as Key for Implementing the Digital Product Passport

MATEB

Asset Administration Shell

(according IEC63278)

Digital
Product
Passport 4.0
- o 2 :. | Submodels including I| Submodels for any other
— v % : | DPP-Information | Digital Services |
| ) % [ according ESPR | based on Business
- g S II . ‘ |I policy T
; = o | Technical Attributes
| T :g | Environmental I for free ]
= 5 | Attributes | Pay-per-Use or | PublcSubmod
l = o | - Circulating Attributes | Licensing
£ R
e e l— ML Mo el Mt Mz J —————— J
—E S
Block 1 Block 2
ESPR/DPP Digital Services
Quelle: IDTA Digital Twin Day, Dieter Wegener (Siemens)
28.11.2025
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The AAS: Standardized and Interoperable

28.11.2025

Tutorial

Specification
Asset Administration Shell
Part 2 APl vao

Tutorial — Specification Asset
Administration Shell Part 2: Application
Programming Interfaces, V3.0

Download

Part 2: Application
Programming
Interfaces

Specification of the Asset Administration

Shell Part 2: Application Programming
Interfaces IDTA Number: 01002-3-0

Download

Tutorial

Specification
Asset Administration Shell
Part 1 Metamodel wvaoapri 2023

Tutorial — Specification Asset

Administration Shell Part 1: Metamodel,

V3.0

Download

Part 1: Metamodel

Specification of the Asset Administration
Shell Part 1: Metamodel IDTA Number:

01001-3-0

Download

Part 5: Package File
Format (AASX)

Specification of the Asset Administration
Shell Part 5: Package File Format (AASX)
IDTA Number: 01005-3-0

Download

Decentralized Registries:
Taxonomy of decentralized
registries and an
architectural overview

Decentralized Registries: Taxonomy of
decentralized registries and an
architectural overview

Download

Part 3a: Data
Specification — IEC
61360

Specification of the Asset Administration

Shell Part 3a: Data Specification - |IEC
61360 IDTA Number: 01003-a-3-0

Download

IDTA 02016-1-0
Control Component
Instance

2023

IDTA 02016-1-0 Gontrol Component
Instance

Download
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(Technological) Challenge and Vision of PMD-X MAPRO

= Relevant asset data (e.g., material property data) is generated over time by different stakeholders along the life-cylce

= No central data base/repository
= One physical assest will have several AAS describing different aspects of it, all linked via asset ID
= New submodel template generation is ongoing and long process as physical assets can have very complex life cycles
= AAS itself is not the data source but rather the standardized data transport technology that enables data spaces and data exchange
= - no furhter insight into the asset data is gained from AAS creation in the first place

= Data contained in the exisiting data authoring systems needs to be converted into AAS format

- What can be gained from such ontology enriched AAS?:

= Allows to define relevant submodel attributes based on domain ontologies = provide

PMD-X MAPRO's vision structure of a material submodel or combine information from various submodels
“ontology »= Through the use of semantic ID and IRIs (i.e., globally unique identifiers) data exchange
; enriched” AAS over longer asset value chains becomes much simpler
® . o " o = Allows knowledge graph users to automatically create AAS instances without mapping
® 0 . =  Will provide immediate knowledge graph creation even in case of manual data mapping

- further promote and motivate use of AAS

= Simple way to validate AAS data according to underlying ontology
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Motivation of PMD-X-MAPRO: proof of concept

Specific Use Case for PMD-X-MAPRO to demonstrate the value of the developments
* Inspection certificates

e Status quo: from manual handling to ERP, exchange by paper or PDF

* Goal: trustable digital workflows for certificate generation from lab to
certificate, digital exchange across companies including feedback

e Sustainability information like carbon footprint and material compliance
information

e Status quo: manual handling and collection of sustainability information,
data provenance by manual documentation, challenges to get data from
supplier, materials compliance partially over server applications

* Goal: seamless communication between companies, exchange of
sustainability information including data provenance

* Modelling and Simulation
» Status quo: no data exchange in the current customer relationships
* Goal: enable new customer relations and business models
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Process Ready Material Twin

Pro-active simulation/planning of e T ——

: . W E ¥ An
manufacturing process parameter adaptations e e LR

based on batch specific material property data
exchanged via M-X dataspace

= Extraction of relevant material property
data from AAS and infusion into simulation
process

SIEMENS - &5 x

]

ey e

= Storage of simulation results in proprietary TITTHE T T =)
knowledge graph and direct conversion into 111 ’] MIE=
AAS format BSREEEEE:{11Ed f

cg2asg

= Automation of simulation runs

Requires material modelling, process modelling
and integration with application ontology

48 Models. SHOPFLOOR
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The World of Manufacturing-X

Transferand
scalability

Industry-specific
implementation of
use Cases

Further development
of core services,
FOSS components,
standards and
regulations
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MATEBIA DIGITAL

Transfer-X <<

g

=

Catena
=X

Transfer- and cross-sectorial projects
(Scale-MX, DAVID)

g I I i 4 I i g

efg’l?éflﬁrb%

Robot Semicon Health

Construc
spat:e-x -X ductor-X  Track-X

tion-X* Railway-X  Wind-X

g 8

= 3 ¢n

energy-
data-X

M)

IMX

Shared Services
Technical Foundation

Regulatory Framework and Standards

*Projectin preparation
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Manufacturing-X Port

* M-X Port describes approaches for integration

Layer Purpose
L5 | Discovery ... Is used to find business partners, data assets (e.g. devices) or
business applications.
L4 | Access & ...Is used to ensure, that data providers can define the data
Usage Control access and usage as well as restrict the access and usage of
the provided data.
L3 | Gate . is used to exchange data in a uniform way.
L2 | Converter ... provides the semantic model for the data to be exchanged.
L1 | Adapter . . . enables any business application to use the MX-Port.

28.11.2025
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Manufacturing-X Port: Configuration ,Leo"

Layer MX-Port “Leo™

L5 | Discovery

L4 | Access & Usage Control

L3 | Gate AAS - REST

PMD » | Converter AAS Submodels®

L1 | Adapter Application specific
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Manufacturing-X Port: Configuration ,Leo"

Layer MX-Port “Hercules™®

L5 | Discovery

Data Space Protocol / Decentral Claims Protocol*

L4 | Access & Usage Control

L3 | Gate AAS - REST

o

PMD Converter AAS Submodels®

L1 | Adapter Application specific
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Why Federated + Semantic? ATERRLDIGAL

 Federated dataspaces ensure trust, sovereignty, and controlled data exchange

Federated services

A

- Semantic technologies provide meaning, structure
and machine interpretability

 Particularly useful for data linking: Key for detecting
dependencies and generating data-driven insights

i
- Goal: A Federated, Semantic Dataspace f é o mmm
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Use Case: Inspection Documents of Steel Products

=
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Easily detect deviations between specified and measured
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Use Case: Inspection Documents of Steel Products

Hot Cold Heat Blanking
rollin treatment
rolling J

Hot strip

Materil state 1 KG ZAAS

Material state 2

. IDTA 02032
O GitHub Inspection Documents

of Steel Products

https://github.com/MI-FraunhoferlWM/KG2AAS-prototype

SPECIFICATION
Submodel Template

IEOTA spproved

Gemmwsemt & ripropers e
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https://github.com/MI-FraunhoferIWM/KG2AAS-prototype

MATERIALDIGITAL

PMD-X/StahlDigital instance with PMD-Dataportal connection

Home Knowledge Explorer~ Tools~ Docs~ Aboutus My profile Admin~ Log out

®¢ The rapid shift towards information-based and
interconnected development and production is

wa D S M S (also) of particular importance [...]. This digital
transformation is fundamentally changing existing

production methods and business models. lts

Cold Heat
rolling treatment

rolling

potential must be sustainably addressed and tsed
Slab Hot strip

Niceriglierater I\/Iatenal state 3

Material state 2

in a practice-oriented manner.

A web application for dataspaces

istock®

DSMS (acronym for Dataspace Management System) by Fraunhofer is a
web-based application that manages heterogeneous data and features
semantic and analytical capabilities.

O o
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Sample preparation SA/A105
(Sample preparation)

has input

Tensile test SAJA105
(Tensile test)

Metal order SA/A105

Metal sheet SA/AT05 (Order data)

DerivedFrom-
(Metal product) wasDerivedFrom

wasDerivedFrom Heat

treatment

Cold
rolling

tici rolling
Mechanical properties SA/A105 has participant has participant
(Mechanical properties)

Slab Hot strip

Niceriglierater BN Material state 3

wasDerivedFrom T Inspection certificate SA/A105
(Steel inspection certificate)

e —

A wg_s_Attributéd"l"E--

[ ] Stahl Holding Saar
(Organization)

Material state 2

has address
/
/

/
s

Stahl holding saar address
(Address)

Chemical composition SA/A105
(Chemical composition)

has output

Y
Chemical composition test SA/A105
(Chemical analysis)
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StahlIDigital dataspace based on semantic driven

Chemical composition SA/A105

(Chemical composition)

Metal sheet SA/A105 7
(Metal product) /
v

N\ \ has par-tu’:'\pa nt
has participant v

/

\, _f"

Inspection ceriificate SA/A105

(Steel inspection certificate) | EEEEELSETAEN SUNNN |ictal order SA/A105
oo / ~ (Order data)
(Exper) g »

. i wasAtEﬁQutedTo
AN has participant N

N

Cold
rolling

Hot treatment

N\ ; Stahl Holding Saar rolling
(Organization)

Mechanical properties SA/A105

hasdberator (Mechanical properties)
% . . - . Slab Hot stri
] IS0 6892-1 Metallic materials - Tensile testing : P
/ \\ (Document) -
Specimen 2: SA/A105 alloy wasDerivedFrom  wasDerivedFrom
(Specimen) \\ N has standard Material state 1
Aas-input " /

Tensile test SA/A105
(Tensile test)

”/' I| ‘\\
has/g_tandard \ A hasinput
IS0 6506 Metallic materials - Brinell hardness test yd :
(Document) Specimen 1: SA/A105 alloy
wasAssocialedWith wasAssociatedWith \ (Specimen)
\ // \\\
/! hasOperator
I .‘\_
Mechanical testing lab \

(Laboratory)

John Doe
(Expert)
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Custom properties ~

StahlDigital dataspace based

Hardness test s

Brinell hardness [Megapascal] 152-154
Chemical col .
(Chemici Tensile test v
Metal sheet SA/A105
(Metal product)
has participant Tensile strength [Megapascal] 357
has participant

1ald etrenath [hAae
Inspection certificate SA/A105 Yield strength [Megapascal]
(Steel inspection certificate) §

Alex Ross
(Expert)

wasAttributedTo Cold Heat Blanking

Hot treatment

rallina

has participant
rolling

=>1ahl Holding Saar
{Organization)

hitp://qudt. orgivocab/unit/MegaPA

A

hasOperator [ ]

IS0 6892-1 Metallic materials - Tensile testing

{Document)

tensile-test-saal105
\ Mechanicaffest NS 70_0000055 |

A A

wasDen.\éme wasDerivedFrom

_‘-_ﬁ\_h
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Hardness test SA/A105
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Tensile test SA/A105
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EEEE e . \r'alue hasUnit wasDerivedFrom | I
has'input lypg TTO_0000053_mechanical-properties-saa105 |

- ; OBI_0001938 -
wasAssotialedWith wasAssociatedWith TTO_0000009_mechanical-properties-saa105 il \ Vi value
OBI—0001938 | ¢ )
I Mechanical-properties-saal05

hasOperator

ISO 6506 Metallic materials - Brinell hardness test
(Document)

3a7

wasDerivedFrom 0OBI_0001938 ™~
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\ value
( ) ] A
' 152154

John Doe hasunit

(Expert)

4
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Metal sheet SA/A105

(Metal product)

has participant

has part{pam /
Inspection certificate SA/A105
(Steel inspection certificate) TSRS .

Alex Ross (Order data)

(Expert)

wasAttributedTo
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Siahl Holding Saar
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\ Mechanical properties SA/A105
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EED~ e
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(Document) owl#iNamedindividual portion_of G_SA_A105
wasAssotialedWith w3 . wpe
\\ PMD_"0025999

RO_0000080 type

\
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chem_comp_SA_A105_spec
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StahlIDigital dataspace based on semantic driven PMD technologies

Werkstr. 1

country-name ﬁ
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rolling treatment
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Slab Hot strip

Ve e B Material state 3
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Use Case: Inspection Documents of Steel Products

Cold Heat Blanking

Hot
treatment
rolling rolling

Hot strip

Matenl state 1 KG2AAS

Material state 2

. IDTA 02032
O GitHub Inspection Documents

of Steel Products

https://github.com/MI-FraunhoferlWM/KG2AAS-prototype

SPECIFICATION
Submodel Template
IEOTA approved

Consiginnt & risoperat e
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https://github.com/MI-FraunhoferIWM/KG2AAS-prototype

AAS according to Submodel: Inspection Documents of Steel Products

AAS in JSON format:

8de5e175-eabe-40c9-9bad-62649720f838_AAS json

1 {
2 "assetAdministrationShells": [
3
a4 "idShort™: "InspectionDocumentsOfSteelProductsAAS™,
5 "displayName™: [
6 {
7 "language": "en",
8 "text": "Instance - Inspection Documents of Steel Products v1.8" oe
9 } 1008
1e 1,
11 "id": "https://pmdx.materials-data.space/8de5e175-ea5e-40c9-9ba9-62649720f898/AAS",
12 "assetInformation™: {
13 "assetKind": "Instance",
14 "globalAssetId": "https://pmdx.materials-data.space/8de5el75-ea5e-40c9-9ba9-62649720f898/AssetInfo”,
15 "assetType": "Type",
16 "defaultThumbnail™: {
KG 2AAS 17 "path": "faasx/files/IDTA-02032-1-8_Submodel-Inspecon-Documents-of-Steel-Products-Title.png", |DTA 02032
18 "contentType": "image/png" .
0 . Inspection Documents
21 "submodels": [ f S | P d
n ; of Steel Products
23 "type": "ModelReference", 0
24 "keys": [
25 {
26 "type”: "Submodel®, SPECIFICATION
27 "value": "https://pmdx.materials-data.space/8de5el75-ea5e-40¢9-9bad-626497201898/Submodel™ Submodel Template
28 ) IEDTA wpproves
29 1 - 10 AR
30 }
31 1
32 "modelType": "AssetAdministrationShell"
33 }
34 1,
35 "submodels": [
36
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AAS according to Submodel: Inspection Documents of Steel Products

Imported AAS in JSON format into BaSyx

dn ek
( ™ Instance - Inspection Documents of Steel Products v1.0 i C; ELEMENT DETAILS  [@ VISUALIZATION
- Inspection Documents for Steel Products Submodel Tensile Test
L = - - Identification (ID):
» Validation SubmodelElementCollection e638c3ed-79c1-428e-a595-01281833df06
ID short:
> Product Data SubmodelElementCollection TensileTest_00__
> Order Data SubmadelElementCollection Display Name:
en  Tensile Test
- Mechanical Tests SubmodelElementCollection
de  Zugversuch
|! Tensile Test submodelElementCollection
Semantic 1D:
; Notch Impact Test SubmeodelElamentCollection GlobalReference  https/fadmin-shell io/idta/InspectionDocumentsOfSteel Products/ Tensile | DTA O 2 0 3 2
, Hardness Test SubmedelElemeniGoliotion Inspection Documents
— ield or Proof Strength Mean
, Manufacturer SubmodelElementColletion =imt| 357 of Steel Products
> Customer submodelElementCollection
I Submedelelementli=t Yield or Proof Strength Individual Values SPECIFICATION
v Chemical Analysis SubmodelElementCollection

Submodel Template

IEOTA approved

‘ x=float | Test Temperature

— Tensile Strength Mean
xsfloat | 527

I Submadelelemenilizt  Tensile Strength Individual Values

Shape of the Test Piece:
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AAS according to Submodel: Inspection Documents of Steel Products

Imported AAS in JSON format into BaSyx

M Instance - Inspection Documents of S... & [; ELEMENT DETAILS  [@ VISUALIZATION

A
> Product Data SubmedelElementCollection
Hardness Mean
3 Order Data SubmodelElementCollection 1D short:
HardnessMean
- Mechanical Tests SubmodelElementCollection .
Display Name:
» Tensile Test SubmodelElementCollection en Hardness Mean
de  Harte Mittelwert
> Notch Impact Test SubmedelElementCollection | DTA 02032
Hardness Test SubmodealElementCallection Semantic ID: | t D t
GlobhalReference  hittps:/fadmin-shell.iofidta/InspectionDocumentsOfSteel ns peC 1on ocuments
Test Temperature Properf Of Ste el P I’Od ucts
i Value: U
Location of the Sample MultiLanguageProperty 2025
SPECIFICATION
Hardness Testing Method Property Value Type: ssstring Submodel Template
1
ﬁ Hardness Mean Property 152-154
Hardness Individual Values SubmodelElementList
Direction of the Sample MultiLanguageProperty
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AAS according to Submodel: Inspection Documents of Steel Products T

Imported AAS in JSON format into BaSyx

(& M Instance - Inspection Documents of S... = [; ELEMENT DETAILS  [& VISUALIZATION

v Chemical Analysis SubmodelElementCollection ~

Steelmaking Process MultiLanguageFProperty Mass Fraction Si

ID short:
Mass Fraction W Property MassFraction_Si
Mass Fraction V' Property Display Name:

de  Masseanteil Si
Mass Fraction Ti Property
en Mass Fraction Si

Mass Fraction Ta Froperty .

Semantic ID:

B  Mass FractionSi Property GlobalReference  https://admin-shell.io/idta/InspectionDocumentsOfS | DTA 02 032
Mass Fraction S Value. Inspection Documents
Mass Fraction Pb Property Of Ste el P I’Od u CtS
Value Type: xsfloat &
Mass Fraction P Property
( SPECIFICATION
- 0.19
Mass Fraction Ni Property | Submodel Template
IEOTA spproved

Mass Fraction Nb Froperty
Mass Fraction N Property

) Last sync: 2025-11-21 09:49:24

Mass Fraction Mo Property
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AAS according to Submodel: Inspection Documents of Steel Products

Imported AAS in JSON format into BaSyx

(& [ Instance - Inspection Documents of S... @ i C7 ELEMENT DETAILS VISUALIZATION

WIBCTIEIICE] | €515

A
Tensile Test SubmodelElementCollection Company Name
ID short:
Notch Impact Test SubmodelElementCollection CompanyName
- Hardness Test SubmodelElementCollection Display Name:
de  Firmenname
Test Temperature Praperty
en Company Name
Location of the Sample MultiLanguagePraperty
Semantic ID:
Hardness Testing Method Fropery GlobalReference  0173-1#02-AAO6774#003
Hardness Mean Property
Value:
Hardness Individual Values SubmeodelElementList | DTA O 2 0 3 2
N Value Type:  x==iring | t D t
Direction of the Sample MultiLanguageProperty n S peC |On OCU men S
Manufacturer SubmodelElemen:Colestion Stahl Holding Saar of Steel Products
ZIP Code Froperty 0
Street Property SPECIFICATION
¢y Last sync: 2025-11-21 09:48:43 Submodel Template
National Code Froperty IEDTA 2pproves
Mail Address Property
a Company Name Praperty

city roparty
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Integrating the PMD Ontology with Submodels

Search for SM/SME... ‘
& M InspectionDocumentsOfSteelProductsAAS |l E

Customer

rder Data
Product bata Linked via

Tensile Test _— — _— 1

Hardness T

Notch Impact I

Chemical Analy

- I

Mass Fraction Be

Mass Fraction I

Mass Fraction Cr

- !

Mass Fraction Mn ,'___
. __—-‘:-—‘7-—""|

N—— - uunnt’ g
[

Mass Fraction . '....”H

Mass Fraction b L1 T T

Mass Fraction Ni
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Sharing 3.1 Certificates via Manufacturing-X

& M InspectionDocumentsOfSteelProductsAAS

Abnahmepriifzeugnis 3.1 geméaR DIN EN 10204
o P 9 9 - <LOGO>
Boscheinigungsumor 123 Dotum dor Ausstotung 1.1.2025
b —— it
Kundanbesiatinumaer 456 o stotdatun
e 1.1.2025 ) 3
Werksauragsnummer 789 Autragsdatum 1.1.2025
L Lt
pr— 1231456 Lottt - 1.1.2025
T B
i Arikolnumimer 4711 Masse  12.345 kg
. = ™
Musterbetrieb re— 12,00 mm +0,12/- 0,14 mm Lange 123,45 mm +0.20/-0 45 mm
Mustersirafie 1 .
12345 Musterstadt Anzahl Pakele =
=
Ezeugnis Stab, rund
po— 123450 Sttersctrgsieraven
Ty
Bastelioxt, Lisf des
a8 Liefervorschrif -
sematietorerd Musterbetrieb
o
Chomische Zusaminenseteung [Gew -5, He & O fpp], Scheizanatyse
[e [ s [mn [P [ s [ e [ M [ M [ A [cu [ N [ sn
s | o123] oaz3fo12a 9123 o423 [% [ 0230128 Jo12s [orzs [0123 [o12
= To =
Martbarkei gem, EN1SQ 842 | Abstand [mm] | Eihei  [HRC]
[15  2e 50 [ 70 | so [0 | 130 [ 50 [ 200 | 250 | 30 | 3se | 400 |
s | 458 | 45 | 4568 | 456 [ 956 | a5 | 456 | 456 | 456|456 | 456 | 456 | 456 |

Mecnanische Werte im Lisferzustand

@

HBW
10/3000
| W EN SO BSOS
e

. Hew

e 123

. 456

28.11.2025

Inspection Documents for Steel Products
Manufacturer
Customer
Order Data
ProductData Linked via

Mechanical Tests
Tensile Test — —_— L} 1
Hardness Test
Notch Impact Test I

Chemical Analysis
Mass Fraction Al
Mass Fraction Be
Mass Fraction C
Mass Fraction Cr
Mass Fraction Cu
Mass Fraction Mn
Mass Fraction Mo
Mass Fraction N
Mass Fraction Nb
Mass Fraction Ni

Mass Fraction P

Search for SM/SME...

‘
T &

Submodsl Template
SubmodslElementCallection
SubmodslElementCollaction

SubmodelElementCollaction

supplementalSemanticld

SubmodelElementGolleation

SubmodsiElementCollction

SubmodslElemantCollastion

SubmodelElementCollastian

Properyy

Properyy

Froperyy

Prapany

Property

Properyy

Properyy

Prapany

Praparty

Properyy

MATERIALDIGITAL

Layer

L5

Discovery

L4

Access & Usage Control

L3

Gate

L2

Converter

L1

Adapter

MX-Port “Leo™

AAS - REST

AAS Submodels®

Application specific
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Connecting the

PMD-X-MAPRO to the PMDCo W

StahlDigital

@ Standard

@ StressExponent_n
O strip

() strip tension

@ strip width

@ SwitchingPoint

@ Temperature

@ TemperatureSensor
@ Tensile Test

() TensionAtWinder20
) Test

@ Testing machine

@ TestingRate2

@ TestNumber

@ TextileCount%20

@ ThermalConductivity
) ThermalExpansionCoefficient
@ time increment step
@ Time series

() Time series simulation
© Total Elongation

AAS-vocabulary

Data Specification:

Data Specification Content:

DataType: REAL MEASURE

01.12.2025

PMDCo

@ independent continuant

@ immaterial entity

@ material entity
) chemical entity
() fiat object part
& manufacturer
@ object
@ object aggregate
@ organization

() portion of matter
) material
() engineered material

@ ceramic

Selected © Funcionat materia
alignment & meta

. . . polymer
Of MISSI ng : ::::rr:llorganic material
terms " pure substance

) specimen
) specifically dependent continuant

) quality
@ extensive quality
@ half-life

@ intensive quality
) relational quality
) realizable entity
) behavioral material property
) accoustic property
@ deteriorative property
@ electrical property
) magnetic property
) mechanical property
) morphological property
@ optical property
@ stiffness
@ temporal property
) thermal property

MAPRO

App.
Ontology

Tailored
extensions with
new terms

=

Take existing StahiDigital ontology and AAS-
Vocabulary

* Started with BAM Hackathon (13.10 — 15.10)

* Goal of aligning selected terms of the
exisitng Stahldigital ontology to PMDCo
3.0.0-rcl

e Straight forward, since StahlDigital is
bottom-up created from documents. It is a
comprehensive terminology.

* Take into account the side condition that the
PMDco is already heavy steel-sided, makes
things simpler

* Add needed terms (classes/properties)

* Use modelling patterns d the provider
patterns
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Achievements In the first months M.l-\.TEB.R IGITAL

User stories defined PMD data instance and X- PMDco conformable Transformation from KG
dataspace instanciated domain specific to AAS including ontology

Steel inspection knowledge graph enrichment of AAS

certificate
Carbon footprint data

Process
planning/simulation
and simulation data

Recycling information

- Suaas't gl Interoperable Data that is
- "nnw/ Exchanged via a Trusted Environment
MATEH ALDIG1TAI. MANUFACTURING-X
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Summary

Combination of PMD and Manufacturing-X world enables sharing Interoperable Data via a
Trusted Environment

« AAS enables easy integration of ontologies like PMD via reference
« Standardized submodels of IDTA enable easy data sharing over dataspaces

* Integration with Manufacturing-X and Catena-X enables seamless sharing regardless of chosen
dataspace

« Semantic technologies and linking of data is a powerful enabler for generating data-driven
insights and recommendations and promoting Al-readiness

« A semantic federated dataspace creates synergy: the combined impact is greater than the sum
of its parts

- Eaaartgh Interoperable Data that is
n R + LM X
bl L1 Exchanged via a Trusted Environment

MATEHI LDIG1TAI- MANUFACTURING-X
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