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AIDAGREENEST
Revolutionizing Steel Manufacturing with Al & Digitalization

= Al powereD characterization and modelling for GREEn STeel technology

= Challenges in traditional steel production:
High costs, inefficiencies, and material waste due to trial-and-error methods

= Al-Powered Transformation:
Al-driven tools optimize steel design, processing, and performance for faster, smarter, and greener manufacturing.

= KeylImpact:
Reduced material waste & emissions
Al-powered process optimization
Standardized & interoperable data management
Enhanced sustainability in steel production
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AIDAGREENEST
Task 5.1 - Standardizing Documentation & Workflows

= Challenges:
Lack of structured documentation for experiments
Inconsistent workflows lead to poor reproducibility
Absence of standardized metadata affects knowledge sharing

= Objectives of Task 5.1
Collect and unify experimental data across project partners
Standardize and assist documentation using CHADA (Characterization) & MODA (Modeling)
Ensure metadata completeness for reproducibility
Create a shared vocabulary to standardize terminology across domains

= Key tools developed
Vocabulary manager: Standardized repository for terminology & metadata attributes
Process editor digital tool: — Web app for documenting processes in a FAIR manner.
Particularly: characterization workflow in accordance with the CHADA guidelines
https://www.cencenelec.eu/media/CEN-CENELEC/CWAs/RI/2025/cwal17815_2025.pdf

]
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https://www.cencenelec.eu/media/CEN-CENELEC/CWAs/RI/2025/cwa17815_2025.pdf
https://www.cencenelec.eu/media/CEN-CENELEC/CWAs/RI/2025/cwa17815_2025.pdf
https://www.cencenelec.eu/media/CEN-CENELEC/CWAs/RI/2025/cwa17815_2025.pdf
https://www.cencenelec.eu/media/CEN-CENELEC/CWAs/RI/2025/cwa17815_2025.pdf

Semantics management




The importance of FAIR data management for SMEs
What is FAIR data and why it is important

* FAIR: Findable, Accessible, Interoperable, Reusable
» Often data is stored in file structures or relational databases within an organization = not FAIR

) . ] Decision Support Decision Support
APPS and UI Simulation 1 Simulation 2 System APPS and UI Simulation 1 Simulation 2 System

Data Usage ) ﬁl} Data Usage o
Level - . Level - 0
) Material
ez}
Material
K, | Chemical l
Composition

Semantic
technologies

Semantic
Level

Connection
Level

Dataspace

f
Characteristics

-1 ﬁ = 8 8 4 § B

Various Databases Microscopical ~ Test data Standards and

Various Databases Microscopical Test data Standards and
data documents
data documents
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Data-driven solutions with FAIR data

Strengths
— Decision Support
APPS and Ul Simulation 1 Simulation 2 System
- .. Data U
* Interoperability enables seamless communication @ Laev;age _ ¢ %ois

* Full data access fosters deeper insights and better decisions

e Less data conversion streamlines processes and boosts

: | Material
Fatigue Data \| /" |_Restrictions

\ . ./
_ Material J
-
~
- ’ B
Characteristics,
| Microstructurel

efficiency
Semantic
Level

* FAIR data is Al-ready

Data Source % % _:3 E -
Level

Various Databases Microscopical Test data Standards and
data documents
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Semantic technologies for FAIR data management

Knowledge graphs

Information is linked and stored in a knowledge graph

Every term is unique and defined, e.g.

URI: http://qudt.org/vocab/unit/PERCENT

Description

"Percent” is a unit for 'Dimensionless Ratio' expressed as %.

Human and machine readable

But: Working with semantic technologies is challenging

Seite 8 26.05.2025
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Semantic technologies for FAIR data management
Semantic complexity scale

Ontology
— Rules, logical formalism S
To speak a common language we need ...  Additional Relations to
other concepts Thesaurus
Classification ~ (CONtext)
of concepts
. Semantics Taxonomy
Syntax: Common
symbols and concepts _
spo:hasMateri a\
Glossary
SXISSEES spo:hasTensileStrength_MPa > 260
KeywordS ‘ spo:hasTensileStrength MPa S5
Controlled Vocabulary —r / -
Spo:TensileTest — spo:TensileStrength qudt:MegaPA
DIN EN ISO 6892-17
L v
BAM:TensileT Pmdcos
. -lensileest MaterialDesignation
Less Expressivity v
,,Pascal”
]
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Semantic technologies for FAIR data management

Approaches

Different development philosophies :

*  Top-down: from generic to specific

«  Bottom-up: from the practical to the more general -

* Middle-Out: start in the middle and add where necessary

Various tools:
* Protégé / WebProtégé

* Chowlk / RDF Diagram Framework

* Metafactory, Corporate Memory, GraphDB, AllegroGraph, Virtuoso, PoolParty;, ...

*  Xlsx2owl

*  Vocabulary manager -

Seite 10 26.05.2025

B DX56D_TensileTest_Example_File.csv [x] |

1

D d & U WN

11
12
13
14
15
16
17

10

"Priifinstitut™ "Fraunhofer IWM"
"Datum" 25.04.2024 "
"Maschinendaten" "ZwickRoell Kappa50Ds"

"Prifnorm™ "DIN EN ISO 6892-1"
"Werkstoff" "DX5eD"

"Priifer" "Lukas Morand"
"Messlange Standardweg™ 80 "mm"
"Versuchsldnge" 120 "mm"

"Probendicke" 1.55 "mm"

"Probenbreite"™ 20.04 "mm"

"Priifgeschwindigkeit" 0.1 "mm/s"

"Priifzeit" "Standardkraft" "Traversenweg absolut" "Standardweq"
IISII IINII Ilmm" llmmll llmmll Ilmm"

0 81.9691 1158.37 0 0 0

0.05 §2.0348 1158.37 -3.93633e-05 1.14004e-06 -3.93633e-05
0.1 82.0854 1158.37 -5.02838e-05 1.899%-06 -5.02838e-05
0.15 8§2.0619 1158.37 -6.98432e-05 1.5002e-06 -6.98432e-05
n

2 07 N204£ 11E0 277 o T2ANN2A NE A TNT0A~A N7 o T2INN2~A NE

spo:hasMaterial

Ex;Test 15

spo:hasTensileStrength_MPa

4 spo:hasTensileStrength VP2 S

Spo:TensileTest |}
DIN EN ISO 6892-

| spo:TensileStrength

: spo:hasMaterial

i

Pmdco:
BAM:TensileTest
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Ontology development approaches
Top-down

Development  Expressivity

Start from broad, high-level concepts and progress to more specific details
Process:
Define the most generic concepts, such as "Entity" or "Object."

Gradually refine these concepts into increasingly detailed subclasses or properties.

Ensure consistency and logical relationships between levels.

]
Co-funded by % Fra un hOfer
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Ontology development approaches

Top down: Example

Rea)(.@
Pro

o Pesspadttive — . — emmo Perceptusl

Classes
1 t
g
1
< emmo Geaphical — emme Symbolic . § L a— ameno Language
! f
i <
: I
Algorithm ™
emmoChamical
emmo HoHtic - - ‘—\ 3
1 V“- I
| - \ I
ammoProcess - W hasioan -A. Weekfow
(e 1R E Py o Pom—

-5

: l \

###  http://emmo.info/emmo#EMMO_c@26e537 ead® 45f6 afed e9cdcfada7d2
:EMMO_c026e537_ead®_A5f6_afed e9cdcfaBa7d2 rdf:type owl:Class ;

EMMO

ReaxPro-Core

P e e rdfs:subClassOf :EMMO _6a42d593 1b18 4d7d_aa87_ f290f9c4e496 ,
N {EMMO_cla8eb86_@5e2 4bl4 bf82 ©2d9d507eb50 ,
[ rdf:type owl:Restriction ;
owl :onProperty :EMMO_17e27c¢22_ 37el_4A68c_9dd7_95e137173e7f ;
S il owl:someValuesFrom :EMMO_2486d1a@ allb 4250 92f6_59ba8886473+

‘ B P e A_/
### http://emmo.info/emmo#EMMO_4d947635 13a5 4671 _b631_658d3f103b3b

:EMMO_4d947635_13a5_4671_b631_658d3f1@3b3b rdf:type owl:Class ;
rdfs:subClassOf :EMMO_43e9a@5d_98af_41b4 92f6_eef79a09bfce ,
EMMO_c1a8eb86_05e2_4bl4 bf82 02d9d507eb50 |,
[ rdf:type owl:Restriction ;
owl:onProperty :EMMO_ae2dla96_bfal_ 4@9%9a_a7d2_©3d69e8al25a ;
owl:someValuesFrom :EMMO_79@dldde_15cc_4e55_ b5da_9e2efceecddf
135
rdfs:comment "A \"collection\" of calculations with a specific objective (output).
skos:preflabel "Simulation"@en .

I 3

skos :preflabel "ChemicalReactionMechanism"@en

Object Property
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Ontology development approaches
Top-down: Trade-off analysis

Development  Expressivity

Challenges:

Time-to-application: Takes typically half a year until practical use of the application is being reached
Technoligcal barrier: Requires ontology experts

Development time: No parallel work; long iteration cycles between ontology experts and domain experts
Advantages:

Ensures a well-structured, hierarchical foundation, consistent with a particular framework

Provides a comprehensive, global perspective

Encourages reusability of ontology for various domains

]
Co-funded by ﬁ Fra un hOfer
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Ontology development approaches

Bottom-up Development  Expressivity

Begin with specific, detailed concepts or instances and generalize to broader categories

Process:
Identify real-world data, examples, or use cases
Organize these instances into classes and relationships

Generalize and abstract broader categories from the specifics.

]
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Ontology development approaches
Bottom-up: Example

ID Label

Type Description |Comment

SpinneretCapillaries SpinneretCapillaries

SpinneretCapillariesDiameter SpinneretCapillariesDiameter

SpinneretCapillariesLengthToDiameterRatio SpinneretCapillariesLengthToDiameterRatio

SpinPackMeshSize SpinPackMeshSize

SpinPackSandBedDepth SpinPackSandBedDepth

SpinPackSandGrainSize

SpinPackSandGrainSize

SpinPackTemperature SpinPackTemperature

PumpSpeed PumpSpeed
IFerldaranad FuvtriidarQnaad
Seite 15 26.05.2025

Number of capillaries found in the

spinneret, equal to the number of

filaments of the yarn obtained
http://www.w3.0rg/2002,/07 fowl;

Diameter of the capillaries found
http://www.w3.0rg/2002/07 fowl in the spinneret

Ratio between the lenght and the L/D

diameter of the capillaries found
http://www.w3.0rg/2002/07 fowl in the spinneret

Pore size of the wire mesh in the

filter in micrometers. Indicates

the smallest particle that can pass
http://www.w3.0rg/2002/07 /fowl: through the filter.

Vertical depth of the sand bed in

centimeters. Indicates the height

of the sand column used in the
http://www.w3.org/2002/07 /owl filter

Diameter of the individual grains
http://www.w3.0rg/2002,/07 /owl of sand

Temperature of the SpinPack
http://www.w3.0rg/2002,/07 fowl;
http://www.w3.0rg/2002/07 /owl speed of the pump 2,92cm3/rpm

cnaad at wihicrh tha avtriidar
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Ontology development approaches
Bottom-up: Example

Registered
vocabularies
and ontologies

Seite 16 26.05.2025

Home Knowledge Explorer~

FOAF

RDF

RDFs

DCAT

owl

Dublin Core

ORCHESTER

EMMO

DIMAT

DIMAT_new

DIMAT new @)

Tools ~

DTl

ViscocityAtShearRate

SupportRingRadius

StreamerTemperatureMaster

InclusionAspectRatio

Elevated permissions

Run pipeline

I
I
: Add term
I
I
I

rITL

https://w3id.org/dimat/ViscocityAtShearRate

https://w3id.org/dimat/SupportRingRadius

https://w3id.org/dimat/StreamerTemperatureMaster

https://w3id.org/dimat/InclusionAspectRatio

https://w3id.org/dimat/Force

https://w3id.org/dimat/HasPart

offen

Export

Docs| AboutyS My profile Admin~ Log out

4 || | AN | 52 Q. search keyword

Label T} Type Tl

ViscocityAtShearRate

SupportRingRadius

StreamerTemperatureMaster

InclusionAspectRatio

Updated byT

ObjectProperty
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Q

Bottom-up approach in practice (1) Reviewer/admin
Vocabulary workflow diagram
Reviews and
________ Existing ontologies approves Enter O O
! DCAT, QUDT) tse-case
Clients ( ’ terms m m
<€protégé OGItHub - VocabUIary M
_ manager
Frontend Triplestore Domain
Experts
Mapping
info

Explore

module ]
K-item store

Configures

Integration
app

Programmer

App store

Data container

(K-item)
Python SDK

(e.g., Technician)

O O
Users rh]‘ [[I.]\ RAW Raw data

L
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Ontology development approaches
Bottom-up: Trade-off analysis

Advantages:

Agile development: Application development is reached very fast; updates are done on the fly
Reduces bottlenecks by breaking down complexity into modules = The user is independent
Improves transparency in the system as vocabularies as more easily understandable than ontologies
Challenges:

Results in duplications and inconsistencies = Requires quality control

Requires effort to align with upper level ontologies

Lacking the necessary tools and modules

Delegates vocabulary managements to users, which need to be guided

Seite 18 26.05.2025 offen
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Bottom-up approach in practice
Upcoming CWA ,; c E E LE c

CEN Workshop: Vocabulary definition for domain ontologies in materials science and manufacturing

* Scope: CWA to outline a guideline and workflow for identifying and defining terminology related to materials science applications,
aimed at facilitating the creation of a domain ontology

* Motivation: Address the challenge of inaccessible heterogeneous data by promoting FAIR data management.

* Bottom-up ontology creation: Facilitates practical application and relevant term identification.

* Aim of CWA: Establish guidelines for defining terminology in application ontologies within materials science.

* Overall goal: Enable consistent and effective development of application ontologies to enhance interoperability.

]
Co-funded by ﬁ Fra un hOfer

the European Union
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Take-home message
Semantics management

Top-down:
Usually long iteration cycles between ontology experts and domain experts
- Often creates bottleneck, can hinder progress and demotivate end uses

- Ensures a well-structured, hierarchical foundation, consistent with a particular framework

Bottom up:
Introduces duplicates and inconsistencies = Requires a review process (automation, via NLP / LLMs)
-~ Fast/agile that delegates the tasks to domain experts

- But experts need guidance (CWA) and tools (vocabulary manager module)

Vocabulary Manager Tool:
= Collects and organizes vocabulary terms across projects/domains

= Serves as a mapping system for metadata attributes, ensuring consistency

Seite 20 26.05.2025 offen
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Semantic Representation of

Characterization Processes




Challenges in curating characterization data
Tensile test example

Seite 22

26.05.2025

"Prifinstitut”
"Projektnummer"”
"Projektname”
"Datum/Uhrzeit"”
"Maschinendaten”
"Kraftaufnehmer"
"Wegaufnehmer”
"Prufnorm”
"Werkstoff"
"Probentyp"”
"Prufer”

"Probenkennung 2"

"Messlange Stand
"Versuchslange"
"Probendicke™
"Probenbreite”

"Prifgeschwindigkeit”

"Vorkraft"
"Temperatur"”
"Bemerkung"
"Prifzeit"
ngn "

81.
.85 82.
.1 82.
.15 82.
.2 82.
.25 82.
.3 82.
.35 82.
.4 82.

AC o

®

9691
0348
0854
0619
0386
0924
1014
1e89
11e3

NAAN

PO OO OO

"Fraunhofer IWM"
"142003"
"3D-Blechmodelle2”
"16.04.2016 13:53"

"ZwickRoell KappaSeDS"

"XForce K"
"makroXtens"
"DIN EN ISO 6892-1"
"DX56D"
"FZ2 (L0=80_bo=20 R20)"

wes

ardweg" 80 mm
120 "mm"
1.55 "mm"
20.04 "mm"
0.1

2 "MPa"

22 uoCH

umm/su

"DX56_D_FZ2_WROO_43"

—

—

"Standardkraft"” "Traversenweg absolut”
II%II

mm mm mm
1158.37 @ %]
1158.37 -3.93633e-05
1158.37 -5.02838e-05
1158.37 -6.98432e-05
1158.37 -8.73003e-05
1158.37 -9.95444e-065
1158.37 -0.000103205
1158.37 -9.91844e-065
1158.37 -0.000109016

11CO 27 A AAAT1119A

e

W R KRR OURARRLERE

.14004e-066
.8999%e-06
.5002e-06
.10184e-067
.4993e-07
.49995e-06
.75019e-066
.60408e-07

DAAONA AT

offen

Metadata (key-value pairs)

"Standardweg" "Breitenadnderung”

-3.93633e-065
-5.02838e-05
-6.98432e-05
-8.73003e-05
-9.95444e-05
-0.000103205
-9.91844e-05
-0.000109016

A AAAMT1119A

--.

"Dehnung"”
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Challenges in curating characterization data
Tensile test example

| . .
"Prufinstitut” "Fraunhofer IWM"
"Projektnummer" "142003"
"Proiektname"” "3D-Blechmodelle2”

A\ heterogeneity:

e Structural heterogeneity: ASCIl on top of TSV

* Semantic heterogeneity: Terms are specified in a particular language
A Inconsistencies in experimental procedures (e.g., sample preparation)
A\ Variations in executions (e.g., displacement-controlled vs. load-controlled)
A Reproducibility: Is all necessary information available?

A\ Collaboration:

P /oy O O OO EO®®® = = = = = = = = = = = = = = =3 =3 3 3 =

* Confidence in shared data
* Non-uniform protocols Measurement
data
25 82.0924 1158.37 -9.95444e-05 9.4993e-07 -9.95444e-065
3 82.1014 1158.37 -0.0001063205 1.49995e-06 -0.06001083205
35 82.1089 1158.37 -9.91844e-05 1.75019e-06 -9.91844e-05
4 82.11063 1158.37 -0.000109016 9.60408e-07 -0.000109016
AC o9 9AAAD A1COo 27 A AAMRT1I119 A O 2AMR0O0A~A A7 A AAMRT1I119A
Co-funded b =
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Benefits of standardized terminology and documentation
Motivation

= Enhanced data FAIRness
Making data Findable, Accessible, Interoperable, and Reusable unlocks the value
hidden within
Standardized documentation ensures transparent reporting of parameters and

methods
Common frameworks (e.g., CHADA) enable seamless data exchange

= Support for advanced analytics
Machine-readable documentation aids data mining, Al training, and digital twin

development, driving innovation

= Accelerates technology transfer
Standard protocols bridge academia and industry, speeding material development
and commercialization

]
Co-funded by ﬁ Fra un hOfer

the European Union
WM
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CHADA

Introduction

= A framework that provides a standard set of concepts, metadata, and

CEN

terminology for materials characterization CWA 17815
= Ensures documentation follows a structured, reproducible workflow. WORKSHOP
January 2025
= Covers materials, sample preparation, experimental procedures, and AGREEMENT

analysis workflows.

ICS 01.040.07; 07.120; 17.020 Supersedes CWA 17815:2021

English version

Materials characterization - Terminology and structured
documentation

This CEN Workshop Agreement has been drafted and approved by a Workshop of representatives of interested parties, the
constitution of which is indicated in the foreword of this Workshop Agreement.

The formal process followed by the Workshop in the development of this Workshop Agreement has been endorsed by the
National Members of CEN but neither the National Members of CEN nor the CEN-CENELEC Management Centre can be held
accountable for the technical content of this CEN Workshop Agreement or possible conflicts with standards or legislation.

]
Co-funded by ﬁ Fra un hOfer
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CHADA

Introducion

The overall structure of the CHADA v2 form is the following:

1.

W

User case: A high-level description of the user case, inc
there are no details related to the characterisation proc
Characterisation procedure: An overview on the charai

O
O
8]

Characterisation procedure steps: They are processes 1

O

O o o 0o O 0O O O

the scientific validation of the approach (if any)
the laboratory and operator (if unique for the v
a link to the BPMN diagram and/or the actual ¢
Sample: With the size, description of the physical/chen

Sampling process

Sample preparation

Sample inspection

Calibration process

Measurement parameters adjustment
Measurement process
Data normalisation
Data filtering — Data processing

Data post-processing

Measurement Process
chameo:
CharacterisationMeasureme
ntProcess

Characterisation method
chameo:
CharacterisationMeasurement
Process

Nanoindentation

Name Nanoscratch
rdfs:label
Description Constant load nanoscratch to assess the

rdfs:comment

breakage phenomena of surface
features

Instrument

chameo:
CharacterisationMeasurementl
nstrument

KLA G200

Measurement parameters

[2.7]
chameo:MeasurementParamet
er

Target load = 100-200mN
Scratch distance = 500um
Scratch velocity = 10um/s

Probe [2.1]
chameo:Probe

Spheroconical indenter (50 um radius)

r

Seite 26

Non-confidential

Co-funded by
the European Union

Z Fraunhofer

WM




CHAMEO
An ontology for CHADA

= A domain ontology designed to model the common aspects across the different characterization
methodologies EMMO

= Based on a recent CEN Workshop Agreement (CWA 17815) which introduced a standardised terminology e
and the Characterisation Data (CHADA) documentation scheme :

CHADA

= EMMO based, developed under the EMMC Task group “Materials Characterisation Methodology: Ontology

Domain Ontology”

) / imports
__..imports

= Designed from selected industrial cases of NanoMECommons

Method Method

Ontology Ontology

= Resources:
GitHub: https://github.com/emmo-repo/domain-mechanical-testing /tree/modularization
Paper: https://doi.org/10.3233/A0-220271 . ‘
Del Nostro, P., Goldbeck, G. and Toti, D., 2022. CHAMEO: An ontology for the harmonisation of Use Case Use Case
materials characterization methodologies. Applied Ontology. Ontology Ontology

___imports imports

Modular ontology design

]
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https://github.com/emmo-repo/domain-mechanical-testing/tree/modularization
https://github.com/emmo-repo/domain-mechanical-testing/tree/modularization
https://github.com/emmo-repo/domain-mechanical-testing/tree/modularization
https://github.com/emmo-repo/domain-mechanical-testing/tree/modularization
https://github.com/emmo-repo/domain-mechanical-testing/tree/modularization
https://github.com/emmo-repo/domain-mechanical-testing/tree/modularization
https://github.com/emmo-repo/domain-mechanical-testing/tree/modularization
https://doi.org/10.3233/AO-220271
https://doi.org/10.3233/AO-220271
https://doi.org/10.3233/AO-220271

CHAMEO
An ontology for CHADA

—
. e Measurement Process Characterisation method Nanoindentation
- thameo:Characterisation
Machine chameo: chameo:
emmo:EncodedData P S e R CharacterisationMeasureme | CharacterisationMeasurement
LY i ' ntProcess ' Process
\ -
\, i
N,
h H
emmo:Stage| | fuint - \ : Name Nanoscratch
Easuremen o
o = £ rdfs:label
e &
: £
hasCharacterisationHardwsars chameo: F I
cial e Description Constant load nanoscratch to assess the
5 -naracterisation
Mottt hasCutpuE - ... chameo: rdfs:comment breakage phenomena of surface
CharacterisationData
y Process features
hazheas.. Spec... -
: Instrument KLA G200
¥ chameo:
chameo:Sample e CharacterisationMeasurementl
DataProcessing ' nstrument
ThroughCalib...
{  hasCharacterisationEnvironment Measurement parameters Target load = 100-200mN
hashlezasurementFarameter i R
/ % [2.7] Scratch distance = 500um
hazMeazurementTims i .
! chameo:MeasurementParamet | Scratch velocity = 10um/s
¥ ¥ v ' er
chameo: chameo: chameo:
Measurement | | Measurement Characterisation
Time Parameter ErwironmentProperty Probe [2.1] Spheroconical indenter (50 um radius)
chameo:Probe

-\_\\‘ i//"
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Ecosystem and workflow
Achieving interoperability

Q

lﬁ]\ Reviewer/Admin

CHADA
(RDF)

data2rdf

Seite 29

Base ontologies
(e.g., CHAMEO)

<@pmtégé O GitHub

0
{Ison)
CHADA
(JSON)

Triplestore

@)

Reviews and
approves Enters
use-case ﬁ
Vocabulary terms M
manager
Domain
Expert
Mapping
info
@)
Webform m
builder |m
Creates
web form for ~ CHADA
CHADA Expert
elements

m (e.g., Technician)
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Vocabulary/Ontology manager
Achieving interoperability

2. Enter use-case specific terms

H H H H Term editor
1. Review ontologies and vocabularies in the system
D *
Home Knowledge Explorer~ Tools~
. Label *
Dublin Core
CHAMEO Type *
FOAF
Description
D T2 IRI T) Label Tl
RDF
. " . . 2 2 9 Comment
RDFs > Mounting hitps://w3id.org/emmo/domain/characterisation-methodology/chameo#Mounting Mounting
owl
Source
DCAT v Nanoindentation https://w3id.org/emmo/domain/characterisation-methodology/chameo#Nanoindentation Nanoindentatio
Author
EMMO
Comment Nanoindentation (known also as nancindentation test) is a method for testing the hardness and related mechanical propertie
CHAMEO well as analytical and computational algerithms for result evaluation. By definition, when someone performs nanoindentation. E-Mail
with a nancindenter it is also possible to perform scratch testing, scanning probe microscopy, and apply non-contact surface
measurements conducted using an nanoindenter.
* Required field
> NeutronSpinEchoSpectro https://w3id.org/emmo/domain/characterisation- NeutronSpinEchog
Aronsp e RRElOSCony methodolegy/chameoc#NeutronSpinEchoSpectroscopy. o PINCCS
> Nexafs https://w3id.org/emmo/domain/characterisation-methodology/chameo#Nexafs Nexafs
https://w3id.org/femmo/domain/characterisation-
> NormalPulseVoltammetry i g NormalPulseVoltammetry

methodology/chameo#NormalPulseVoltammetry

| k.g., ‘pressure-level

A unigue identifier for this term. For example, ‘pressure-level’.

e.q., Pressure level

The name of the term as it should appear. For example "Pressure level'
The type of corresponding ontology term.
e.g., Measurement of heat level in a substance

Brief explanation of the term's meaning

e.g., Use only for scientific contexts

Optional notes or additional details

e.g., IS0 standard

Origin of the term (e.g., book, norm, manual)

e.q., Jane Doe

Name of the person submitting the term

e.q., jane.doe@example.com

Contact email for follow-up

Cance‘ m

Class Published

Class Published

Seite 30 16.05.2024 © Fraunhofer IWM

—
Co-funded by =~ Fraunhofer

the European Union
WM



Summary
CHADA digital tool

= CHADA: A framework that provides a standard set of concepts, metadata, and terminology for materials characterization

= CHADA Digital Tool:
Researchers document each characterization step using a simple web form
The tool automatically structures data in RDF format - No manual semantic input required
Enhances compliance with FAIR principles (Findable, Accessible, Interoperable, Reusable)

It will be showcased in the AIDAGREENEST project
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