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Attention is drawn to the possibility that some elements of this document may be subject to patent rights. 
CEN-CENELEC policy on patent rights is described in CEN-CENELEC Guide 8 “Guidelines for Implemen-
tation of the Common IPR Policy on Patent”. CEN shall not be held responsible for identifying any or all 
such patent rights. 

Although the Workshop parties have made every effort to ensure the reliability and accuracy of technical 
and non-technical descriptions, the Workshop is not able to guarantee, explicitly or implicitly, the cor-
rectness of this document. Anyone who applies this CEN Workshop Agreement shall be aware that nei-
ther the Workshop, nor CEN, can be held liable for damages or losses of any kind whatsoever. The use of 
this CEN Workshop Agreement does not relieve users of their responsibility for their own actions, and 
they apply this document at their own risk. The CEN Workshop Agreement should not be construed as 
legal advice authoritatively endorsed by CEN/CENELEC. 
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Introduction 

Standardisation is relevant for an integrated technological development. Particularly, early standardisa-
tion of terminology has been identified as useful to European research projects and important in estab-
lishing the European Research Area (ERA) as well as a European single market for goods and services. 

A standardised, generalised terminology and structured documentation improves future exchanges in 
the entire area of materials characterisation. It has the potential to foster dialogue and mutual under-
standing between all stakeholders in materials characterisation, such as experts in characterisation tech-
niques, operators and users of characterisation in academia, industry and instrument manufacturers, and 
developers of software used for data mining and AI model training. The structured documentation pro-
posed in this CWA aims to support FAIR data1, improve traceability and reproducibility of materials char-
acterisation procedures, and hence interpretation and reliability of the resulting materials data. Further-
more, it is expected to ease the barrier to utilising increasingly powerful yet complex materials charac-
terisation protocols for industrial applications. 

The previous version of CWA 17815:2021 presented standardised schemas to describe the workflow of 
a given materials characterisation method by using the Materials CHAracterisation DAta (CHADA) docu-
mentation concept. The current version of CWA 17815 describes a more general workflow that is under-
standable by humans and supports machine-processable implementations. The adoption of a standard 
graphical notation, for instance the “Business Process Model and Notation” (BPMN2), is new in this ver-
sion. 

Also, since the previous version, the terminology and classification has been formalised into a taxonomy 
and an ontology of materials characterisation, called CHAMEO3, which has in turn been used to inform 
the current CWA. The terminology used in CHAMEO also informs the interpretation of terms of this doc-
ument4. These developments aim to support efficient solutions for documenting materials characterisa-
tion, enhance the communication, dissemination, storage, retrieval, and mining of data about materials 
characterisation, and contribute to efforts for materials taxonomy digitalisation. 

 
1 Go Fair, https://www.go-fair.org/ 
2 Object Management Group Business Process Model and Notation, https://www.bpmn.org/ 
3 Characterisation Methodology Domain Ontology (CHAMEO), https://github.com/emmo-repo/domain-character-
isation-methodology 
4 Module: Characterisation Methodology Ontology, https://emmo-repo.github.io/domain-characterisation-meth-
odology/chameo.html 

https://www.go-fair.org/
https://www.bpmn.org/
https://www.bpmn.org/
https://github.com/emmo-repo/domain-characterisation-methodology
https://github.com/emmo-repo/domain-characterisation-methodology
https://emmo-repo.github.io/domain-characterisation-methodology/chameo.html
https://emmo-repo.github.io/domain-characterisation-methodology/chameo.html
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1 Scope 

The objective of this CWA is to provide a standard set of concepts, metadata and terminology that form 
the basis for documentation of materials characterisation. Its aim is to cover the most wide-ranging in-
terpretation of “materials characterisation”, including the whole range of processes by which the struc-
ture and properties of a material, or even a system of materials, are ascertained. It includes any materials 
analysis process including macroscopic techniques. Also, the related field of materials testing is likely to 
benefit from this standardised documentation. 

The CHADA starts with documenting the context and the rationale for the specific characterisation to be 
undertaken. For example, the performance of a candidate material (or combination of materials) for a 
given application could be determined by the appreciation of different material properties. Following 
that, the CHADA documents the material or materials systems under investigation and the sample(s) that 
are tested. Subsequently, the characterisation workflow is documented, covering all possible experi-
mental and data processing workflow stages (with tables for each stage) until the aggregated outcome. 
The overall workflow consists of a combination of different workflow stages executed consecutively or 
in parallel. 

The modular approach provides flexibility to repeat or skip stages depending on the case to be docu-
mented. If necessary, attributes of entities can be added, extended, or otherwise enriched to describe 
their properties and specifications at the desired level of detail related to the domain of academic or in-
dustrial expertise, and the intended scope or application. 

Time series, multiple probes/samples and multi-materials cases (such as systems) can be documented 
by interpreting each concept to represent a list/series (that is, an array). By using the material and sample 
entity as an array representing several materials in a system, the CHADA can be applied to the documen-
tation of the characterisation of materials systems, that is, systems of interacting materials (for example, 
tribological characterisations, structural health monitoring, component tests). 

The output of a characterisation workflow can be either qualitative, semi-quantitative or quantitative. 
Finally, the outcome, which is the digestion and/or interpretation of the characterisation output(s), is 
presented. 

2 Normative references 

There are no normative references in this document. 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

ISO and IEC maintain terminological databases for use in standardisation at the following addresses: 

— ISO Online browsing platform: available at http://www.iso.org/obp/ 

— IEC Electropedia: available at http://www.electropedia.org/ 

3.1 
batch 
specific quantity of material produced or processed at one time, under the same conditions 

Note 1 to entry The term batch is often used in manufacturing and production industries to track, control, and 
ensure the quality of materials. Each batch typically has a unique identifier and may be subject to quality control 
measures to ensure consistency and compliance with quality standards. 

http://www.iso.org/obp/ui
http://www.electropedia.org/


CWA 17815:2025 (E) 

7 

3.2 
calibration data 
output data of a measurement on a reference sample by a specific measuring instrument/device/system 

Note 1 to entry Calibration data are post-processed into corrections to be used to correct measured characterisa-
tion data or to perform uncertainty calculations. 

3.3 
calibration process 
operations/actions under specified conditions that are needed to obtain the correction used to convert 
the signal of the characterisation measurement (as produced by the detector) into the raw characterisa-
tion data 

EXAMPLE 1 In nanoindentation, the electrical signal coming from capacitive displacement gauge is converted 
into a calibrated raw-displacement data. 

EXAMPLE 2 In nanoindentation, the electrical signal coming from capacitive displacement gauge is converted 
into a real raw-displacement signal after using a proper calibration function (as obtained by the equipment manu-
facturer). Then, additional calibration procedures are applied to define the point of initial contact and to correct for 
instrument compliance, thermal drift, and indenter area function to obtain the real usable displacement data. 

Note 1 to entry Within this workflow, a possible way is to use a reference sample (with pre-defined, specific, and 
stable physical characteristics and known properties) for the interaction with the measurement probe, in order to 
extract characterisation data to be compared to predefined values. In this way, the accuracy of the measurement 
tool and its components (for example the probe) is evaluated and confirmed. 

3.4 
Materials CHAracterisation DAta documentation (CHADA) 
set of forms that document materials characterisation 

3.5 
characterisation data filtering 
in data processing, process on a dataset to exclude, rearrange, or apportion data according to certain 
criteria 

Note 1 to entry Preprocessing of raw data (for example, compacting data, removing outliers, filtering noise, inter-
polating missing data) is one type of characterisation data filtering. 

Note 2 to entry The processing can include hardware filters (such as low pass filters "hardwired" to the sen-
sor/probe). 

3.6 
characterisation data post-processing 
data analysis and transformation that allows to calculate the material property/behaviour from the cali-
brated primary data 

Note 1 to entry Characterisation data post-processing involves the application of a method, based on some theory 
or model, to primary data to calculate the secondary data that provide the information about the characterisation 
property or behaviour. 

Note 2 to entry Characterisation data post-processing includes digital image processing to enhance or extract use-
ful information. 

EXAMPLE 1 In nanoindentation testing, the Oliver-Pharr method is used, which allows calculating the elastic 
modulus and hardness of the sample by using the load and depth measured signals. 
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EXAMPLE 2 Analysis of Scanning Electron Microscopy (SEM) (or optical) images to gain additional information, 
for example microstructural analysis, grain size evaluation, digital image correlation procedures. 

3.7 
characterisation data processing through calibration 
process that describes how signal data are corrected and/or modified based on calibrations into raw data 

3.8 
characterisation experiment 
execution of one specific characterisation workflow 

Note 1 to entry The term “test case” is typically used for a characterisation experiment carried out to assess quality 
or performance against a defined reference or standard. 

3.9 
characterisation instrument 
device used for executing characterisation actions to characterise a material, alone or in conjunction with 
one or more supplementary devices 

3.10 
characterisation laboratory 
laboratory where a whole process or some of its stages take place 

3.11 
characterisation measurement process 
process of experimentally obtaining data (values) that are attributed to a sample 

3.12 
characterisation outcome 
digestion and/or judgement of the output of one or several tests given as feedback to the owner of the 
user story 

3.13 
characterisation primary data 
data resulting from applying corrections to normalise and/or harmonise characterisation raw data, in 
order to prepare them for post-processing 

3.14 
characterisation raw data 
output data of the characterisation measurement given by the measuring instrument. 

3.15 
characterisation secondary data 
data resulting from the application of characterisation data post-processing 

Note 1 to entry Characterisation secondary data may represent a property or a behaviour. 

Note 2 to entry Characterisation secondary data may be used to establish a materials relation for a simulation 
model. 

3.16 
characterisation signal 
result (effect) of the interaction between the sample and the probe or between the samples, which usually 
is a measurable and quantifiable quantity 
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Note 1 to entry Characterisation signal is usually emitted from a characteristic “emission” volume, which can be 
different from the sample/probe “interaction” volume and can be usually quantified using proper physics equations 
and/or modelling of the interaction mechanisms. 

Note 2 to entry According to IUPAC Compendium of Chemical Terminology, a “signal” is “A representation of a 
quantity within an analytical instrument”. 

3.17 
characterisation workflow 
process composed of all necessary steps (for example, sample preparation, calibration, measurement, 
post-processing) to establish the property, behaviour or image of a material or materials system 

3.18 
data pre-processing 
process of curation (or preparing) data, which may come from disparate data sources, to improve their 
quality or reduce bias in subsequent analysis 

Note 1 to entry If this process is applied to characterisation the input is raw data and the output is primary data. 

3.19 
data processing 
computation that provides a data output following the elaboration of some input data, using a data pro-
cessing application possibly exploiting a data processing model 

3.20 
detector 
physical device (or chain of devices) that is used to measure, quantify and store the signal generated by 
interaction of the probe with the sample 

EXAMPLE 1 Back Scattered Electrons (BSE) and Secondary Electrons (SE) detectors for SEM. 

EXAMPLE 2 Displacement and force sensors for mechanical testing. 

3.21 
environment 
surrounding medium 

EXAMPLE 1 Environment of the material or materials system that appear(s) in the user story. 

EXAMPLE 2 Medium that surrounds the characterisation sample in the experiment. 

3.22 
hazard 
set of inherent properties of a substance, mixture of substances, or a process involving substances that, 
under production, usage, or disposal conditions, make it capable of causing adverse effects to organisms 
or the environment, depending on the degree of exposure (that is, a source of danger) 

3.23 
interaction volume 
volume of material, and the surrounding environment, that interact with the probe or samples and gen-
erate a detectable (measurable) signal (information) 

Note 1 to entry In some cases, the volume of interaction could be different from the volume of detectable signal 
emission. For example, in SEM, the volume of interaction between the electron probe and the material is different 
from the volumes that generate the captured signal. 
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EXAMPLE 1 In x-ray diffraction, the interaction volume is the volume of material that interacts directly with the 
x-ray beam and is usually smaller than the volume of the entire sample. Depending on sample’s structure and mi-
crostructure, the interaction between the sample and the x-ray incident beam generates a secondary (reflected) 
beam that is measured by a detector and contains information on certain sample’s properties (for example, crystal-
lographic structure, phase composition, grain size, residual stress). 

EXAMPLE 2 In SEM, the interaction volume is the volume of material that directly interacts with the incident 
electron beam, it is usually much smaller than the entire specimen’s volume and can be computed by using proper 
models. The interaction between the scanning probe and the sample generates a series of detectable signals (for 
example back scattered electrons, secondary electrons, x-rays, specimen current) which contain information on, for 
example, sample morphology, microstructure, and composition. 

3.24 
level of automation 
degree to which tasks are executed by machines using a specified protocol 

3.25 
level of expertise 
specific experience, education, training and/or certifications required to carry out a task 

Note 1 to entry This field is typically relevant only for materials testing in regulated environments. 

Note 2 to entry The level of expertise in the CHADA may just be specified as low/medium/high or in a more de-
tailed way with respect, for example, to operator qualifications or certifications for certain test techniques. 

3.26 
materials system 
two or more materials that are in contact and/or interacting. 

EXAMPLE Tribological properties (such as friction and wear) are not properties of a material, but properties 
of a system of two or more interacting bodies (for example, samples or components interacting with test probes or 
interfacial surfaces, non-destructive testing of machine components, inspection of materials in manufacturing pro-
cesses). Consequently, multiple materials might be involved (for example, a polymeric and a metallic sample moving 
in a lubricated contact, or a sample subjected to chemical treatment). 

3.27 
measurement parameters adjustment 
set of operations carried out on a characterisation measurement system using a sample which is not a 
reference sample so that it provides values considered to be correct for a quantity being measured 

Note 1 to entry Adjustment of a measuring system is different to calibration, which is sometimes a prerequisite for 
adjustment. Adjusting/tuning a measuring instrument is an activity without a reference sample (which would be a 
calibration). The output of this process can be a specific measurement parameter to be used in the characterisation 
measurement process. 

Note 2 to entry After an adjustment of a measuring system, the measuring system is usually recalibrated. 

3.28 
measurement uncertainty calculation 
in data processing, the determination of the statistical dispersion of the values attributed to a measured 
quantity 

3.29 
operator 
human person who takes care of the entire process or any of its sub-processes/stages, including operat-
ing the test equipment 
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3.30 
probe 
physical device or radiation (matter or field, together called a physical) that interacts with the sample 
and generates a response called signal 

Note 1 to entry  The probe is used to acquire information on the specimen’s behaviour and properties. 

Note 2 to entry In tribological characterisation and other techniques that investigate systems, a probe may be hard 
to define. 

EXAMPLE 1 In x-ray diffraction, the probe is a beam of x-rays with known energy that is properly focused on the 
sample’s surface with a well-defined geometry. 

EXAMPLE 2 In electron microscopy (SEM or TEM), the probe is a beam of electrons with known energy that is 
focused (and scanned) on the sample’s surface with a well-defined beam-size and scanning algorithm. 

EXAMPLE 3 In mechanical testing, the probe is a force actuator that is designed to apply a force over-time on a 
sample. Many variants can be defined depending on way the force is applied (for example, tensile/compressive 
uniaxial tests, bending test, indentation test) and its variation with time (for example, static tests, dynamic/cyclic 
tests, impact tests). 

EXAMPLE 4 In dynamic light scattering, temporal fluctuations of backscattered light due to Brownian motion 
and flow of nanoparticles are the probe, resolved as function of pathlength in the sample. From fluctuation analysis 
(intensity correlations) and the wavelength of light in the medium, the (distribution of) diffusion coefficient(s) can 
be measured during flow. The Stokes-Einstein relation yields the particle size characteristics. 

EXAMPLE 5 In spectroscopic methods, the probe is a beam of light with pre-defined energy (for example in the 
case of laser beam for Raman measurements) or pre-defined polarisation (for example in the case of light beam for 
Spectroscopic Ellipsometry methods), that is properly focused on the sample’s surface with a well-defined geometry 
(specific angle of incidence). 

3.31 
raw data normalisation 
data processing which involves adjusting raw data to a notionally common scale 

Note 1 to entry It involves the creation of shifted and/or scaled versions of the values to allow post-processing in 
a way that eliminates the effects of influences on subsequent properties extraction. 

Note 2 to entry Raw data normalisation is one type of preprocessing of raw data. 

3.32 
reference sample 
sample that is sufficiently homogeneous and stable with reference to one or more specified property(ies), 
which has been established to be fit for its intended referencing use in measurement or in examination 

3.33 
sample 
portion of the material or materials system selected for characterisation or testing 

Note 1 to entry The term 'sample' implies the existence of a sampling error, that is, the results obtained on the 
portions taken are only estimates of the property/behaviour present in the parent material. 

Note 2 to entry Typically, the term is further qualified, for example, bulk sample, representative sample, primary 
sample, bulked sample, test sample. 
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Note 3 to entry An alternate term is specimen. Sample and specimen are sometimes used interchangeably, or also 
with slightly different meanings. 

Note 4 to entry In fields such as composites, the term coupon is used to denote a sample. 

3.34 
sample extraction 
act of extracting a portion (amount) of material from a larger quantity of material. This operation results 
in obtaining a sample representative of the batch with respect to the property or properties being inves-
tigated 

Note 1 to entry The term can be used to cover either a unit of supply or a portion for analysis. The portion taken 
may consist of one or more sub-samples and the batch may be the population from which the sample is taken. 

Note 2 to entry This operation is meant to obtain a sample representative of the material with respect to the prop-
erty or properties being investigated. 

Note 3 to entry The portion taken may consist of one or more sub-samples and the (sub-) samples may be the 
population sample representing the material. 

Note 4 to entry This can be applied to a batch of materials produced (population from which the sample is taken). 

3.35 
sample holder 
object which supports the specimen in the correct position for the sample preparation 

EXAMPLE An example of sample holder is microtome holder. 

3.36 
sample inspection 
analysis of the sample to determine information that is relevant for the subsequently applied characteri-
sation method 

EXAMPLE In the nanoindentation method, sample inspection is carried out by means of scanning electron mi-
croscopy to determine the indentation area. 

3.37 
sample preparation 
sample preparation processes (for example, machining, polishing, cutting to size) are executed before 
actual observation and measurement 

3.38 
sample preparation parameter 
settings of devices used for sample preparation 

3.39 
test case 
characterisation experiment carried out to assess quality or performance against a defined reference or 
standard 

3.40 
user story 
high-level description of the problem, including the material, the environment in which it functions and 
the properties/behaviour to be determined or explained 
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Note 1 to entry There are no details related to the characterisation process, which is to be decided on by the char-
acterisation expert. 

4 CHADA v2 introduction and guidelines 

4.1 General 

The CHADA provides modular templates to support a structured documentation of materials characteri-
sation. Figure 1 shows a general representation of the CHADA documentation. For a more detailed rep-
resentation of the characterisation workflow, please see Figure 2. 

The CHADA consists of four sections: 

a) user story; 

b) rationale; 

c) characterisation workflow documentation including: 

1) diagram; 

2) workflow tables; 

d) outcome. 
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Figure 1 — Graphical representation of the overall CHADA documentation, shown as a process in 
BPMN 

With the CHADA, either a case of a single characterisation experiment/test case or sets of related charac-
terisation experiments or test cases, carried out in response to a user story, can be documented. Any user 
can expand the CHADA with more detail when needed. 

For diagrams in the CHADA, the BPMN 2.0 notation5 should be used. BPMN is a standard set of diagram-
ming conventions for describing business processes and has an XML serialisation format. It is designed 

 
5 Object Management Group Business Process Model and Notation, https://www.bpmn.org/ 

https://www.bpmn.org/
https://www.bpmn.org/
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to visualize a rich set of process flow semantics within a process and the communication between inde-
pendent processes. 

Examples of using CHADA in different application cases are published on Zenodo, in the EMMC commu-
nity6. 

4.2 User story 

The user story documents the overall context, the question or issue to be addressed, and the desired 
information that the characterisation should provide. This can be the property of a material in a certain 
intended application-specific operational environment or the behaviour of a material during production. 
4.3 Rationale 

The rationale describes why the characterisation approach was chosen to address the user story. If pos-
sible, emphasise the choice by means of, for example, a peer reviewed paper, article or reference to an 
industry standard. The rationale informs the choices made in the characterisation workflow, including 
the material(s) sampling, and the measurements, measurement conditions and data processing. Hence 
the rationale can be understood as providing the basis for the characterisation experiments or test cases 
documented in the characterisation workflow tables. 
4.4 Characterisation workflow overview 

The characterisation workflow can consist of parallel and/or consecutive experiments. The characterisa-
tion workflow can also include decision trees. 

Each characterisation experiment or test is a process which consists of a series of subprocesses and tasks. 
Each task is documented in the tables with an input and an output. 

The documentation of the characterisation workflow starts with the description of the sample material, 
materials system, piece, volume to be tested. 

Typically, a sample is extracted from the batch material. In non-destructive testing and in on-line moni-
toring, the volume to be tested is identified but not isolated. 

In each case, the sample is submitted to a measurement process using a device; the resulting raw data 
are then post-processed, leading to the output of the characterisation experiment. 

The output of a characterisation experiment can be either qualitative, semi-quantitative or quantitative. 

 
6 Zenodo, EMMC ASBL – European Materials Modelling Council, https://zenodo.org/communities/emmc/ 

https://zenodo.org/communities/emmc/
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Figure 2 — Graphical BPMN representation showing examples of consecutive and parallel 
characterisation workflows as well as decision trees. All notation follows the BPMN standard. 

4.5 Diagram 

A diagram of the characterisation workflow depicting the specific tasks, inputs and outputs documented 
in the workflow tables should be used. For diagrams in the CHADA, a standard graphical notation should 
be used, such as BPMN 2.0 (used in this document). 
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4.6 Workflow tables to document all experiments/test cases 

For detailed documentation of all the experiments or test cases in a characterisation workflow, the 
CHADA section on characterisation experiment/test case modules (clause 5.4) provides templates for 
documenting all processes and related objects and data of the materials characterisation/test case. The 
entries can represent arrays, and multiple tables can be used to represent, for instance, a series of sam-
ples. 
4.7 Characterisation outcome 

The final CHADA section (clause 5.5) reports on the digested results of the characterisation workflow 
carried out. It can be understood as the response to the desired information described in the user story. 
If there is a series of test cases, then the answer to the user story is found by considering all results to-
gether. 

5 CHADA v2 forms 

5.1 CHADA section 1: user story 

5.1.1 General 

The user story is the question or issue that shall be addressed. In table 1, the high-level goal and/or need 
should be described, possibly without mentioning specific characterisation processes or techniques. 

Table 1 — User story 

User story 

Name   

Description   

Client/requester   

5.1.2 Material/materials system 

Table 2 should describe the material/materials system of interest. It can be a single material, a multi-
materials system or a component made of one or more materials. 

Details about the specific material(s) or materials system and sample(s) characterised are specified in 
clause 5.4. 

Table 2 — Material/materials system 

Material/materials system 

Name   

Description 
 

(including any useful information about structure, composi-
tion, performance and properties) 

Reference to standard 
 

(add reference to standard/datasheet, if any) 

Further documentation 
 

(link to a relevant document/web resource) 
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5.1.3 Environment and operating conditions 

Table 3 should describe the environment and operating conditions in which the material or materials 
system is operating in its application, for example, pressure, temperature, humidity, or load. 

Table 3 — Environment and operating conditions 

Environment and operating conditions 

Description   

Further documentation 
 

(link to a relevant document/web resource) 

5.2 CHADA section 2: rationale 

Table 4 should specify why the characterisation approach was chosen. If several tests are designed (for 
example, if several materials are going to be tested to find the optimal one, several loads are tested to find 
the breaking point) this can be documented by considering all concepts below to be arrays. The approach 
should be evidenced with a peer reviewed paper or article, if possible. 

Table 4 — Rationale 

Rationale 

Description   

Further documentation 
 

(link to a relevant document or resource) 

5.3 CHADA section 3: characterisation workflow overview 

In Table 5, those who employ the CHADA should provide the metadata as well as a diagram to describe 
the overall characterisation workflow. The characterisation workflow can consist of parallel experiments 
or tests for different materials, different external loads or time series. 

The laboratory, operator, and reference to standards can be specified here if they apply to the whole 
procedure. If applicable, they can be also indicated for each task separately in the respective tables. 
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Table 5 — Characterisation workflow metadata 

Characterisation workflow metadata 

Name   

Description   

Sample(s) to be tested (provide list of all samples) 

Test method(s) and environment(s) (all that are applied in the workflow) 

Reference to standard (add reference to standard, if any) 

Laboratory   

Operator   

Further documentation (link to a relevant document/web resource) 

 

Table 6 should provide a diagrammatic representation of the overall characterisation workflow from user 
story to outcome. A standard process modelling notation should be used. 

Table 6 — Characterisation workflow diagram 

Characterisation workflow diagram 

Put here a diagram (or diagrams) depicting all procedures (measuring and data processing) that con-
stitute the overall characterisation case. 

Link to diagram 
 

(this may also lead to more detailed diagrams of different 
parts of the workflow.) 

 

For reference, a simple, generic characterisation workflow is shown in Figure 3. For each task (shown in 
blue), the CHADA contains a template documentation table. Data inputs and outputs are marked in ma-
genta and correspond to particular rows in respective tables. 
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Start event 

 

End event 

 

Data object 

 

Activity 

 

Sub-process expanded 

 

Solid line: Process flow 

 

Dotted line: Data flow (input, output of activities or processes) 

Figure 3 — BPMN diagram showing a generic characterisation workflow for one experiment or 
test 

5.4 CHADA section 4: characterisation experiment/test case documentation 

5.4.1 General 

Each experiment and/or test procedure should be documented by using the following template tables. If 
several materials or samples are tested at one time or if a time series is measured, the measurements can 
be kept together by considering entities to be lists or arrays. 

Time series measurements can be document by considering all boxes to be arrays. In this way, all meas-
urements in a set can be documented together in one CHADA. 
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Table 7 and Table 8 document the material/materials system and sample(s) to be investigated in some 
detail. These have grey headers. 

In Tables 9 to 16, and in the BPMN diagram, the characterisation workflow is documented, consisting of 
different processes (shown with blue headers) and datasets (magenta) as inputs and outputs. Here the 
material(s) and sample(s) are referenced just by data their unique identifier and/or unique name. 
5.4.2 Material/materials system 

In Table 7, the material, piece, volume, batch or materials system from which the sample/sample parts is 
extracted. 

Table 7 — Material/materials system 

Material/materials system 

Name   

Identifier(s) (for example, CAS number, batch identifier) 

Description   

Process history 
 

(including manufacturing steps or other prior processing infor-
mation that describes the state of the material) 

Physical structure (if known prior to the characterisation) 

Composition / Chemical structure (if known prior to the characterisation) 

Properties known prior to the charac-
terisation 

  

5.4.3 Sample 

Table 8 has two fields to label the sample: name and identifier. The name is typically used in a human 
understandable way to uniquely label the sample status in different steps of the sample preparation, for 
example, raw sample, prepared (for example, polished) sample. 

The identifier is typically an alphanumerical code that is used as a machine-readable way to identify and 
trace a sample throughout the steps of preparation and hence may be the same in different steps. 

Table 8 — Sample 

Sample 

Name 
 

(this can be a list of names denoting each step of sample prepara-
tion) 

Identifier   

Description   

Reference to standard (add reference to standard, if any) 

Further documentation 
 

(link to a relevant document/web resource) 
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Dimensions   

Physical structure   

Material composition / chemical struc-
ture 

  

Other sample properties   

Hazard 
 

(link to a relevant document/web resource) 

5.4.4 Sample extraction 

Table 9 — Sample extraction 

Sample extraction 

Name (unique)   

Description   

Input: materials data 
 

Material   

Provider   

Identifier   

Description   

Laboratory   

Operator   

Instrument Name   

Manufacturer   

Model   

Unique ID   

Level of expertise of the operator 
and/or laboratory capabilities 

(with reference to relevant standards) 

Level of automation (describe what can be automated in the process) 

Reference to standard (add reference to standard, if any) 

Further documentation (link to a relevant document/web resource) 

Output: sample data 
 

(unique name or ID of sample, see also sample section for describ-
ing the sample in detail) 
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5.4.5 Sample preparation 

In Table 10, the “instrument” information concerns the preparation of the sample. 

Table 10 — Sample preparation 

Sample preparation 

Name (unique)   

Description   

Input: sample data 
 

(unique name or ID of sample, see also sample section for a detailed 
description of the sample) 

Input 
 

(from other steps of this characterisation procedure, other proce-
dures or external data) 

Laboratory   

Operator   

Instrument Name   

Manufacturer   

Model   

Unique ID   

Holder (in case the preparation involves mounting on a holder) 

Parameters (settings for the preparation) 

Environment Description   

Properties   

Level of expertise of the operator 
and/or laboratory capabilities 

(with reference to relevant standards) 

Level of automation   

Reference to standard (add reference to standard, if any) 

Further documentation (link to a relevant document/web resource) 

Output: prepared sample data   

5.4.6 Sample inspection 

Sample inspection is usually carried out through a characterisation technique. It is not meant to deter-
mine the investigated material’s characterisation properties, rather to evaluate aspects that are relevant 
to the characterisation measurement (for example, the sample conditions and quality, the area of interest 
for the characterisation measurement). 
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Table 11 — Sample inspection 

Sample inspection 

Name (unique)   

Description   

Input: sample data (unique name or id of the sample) 

Input (from other steps of this characterisation procedure, other pro-
cedures or external data) 

Laboratory   

Operator   

Instrument Name   

Manufacturer   

Model   

Unique ID   

Parameters (settings for the inspection) 

Level of expertise of the operator 
and/or laboratory capabilities 

(with reference to relevant standards) 

Level of automation   

Reference to standard (add reference to standard, if any) 

Further documentation (link to a relevant document/web resource) 

Output   

5.4.7 Calibration 

Table 12 — Calibration 

Calibration 

Name (unique)   

Description   

Input: reference sample data (specify in case of a reference sample, reference material or 
a certified reference material) 

Input 
 

(from other steps of this characterisation procedure, other 
procedures or external data) 

Laboratory   
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Operator   

Instrument Name   

Manufacturer   

Model   

Unique ID   

Parameters (settings)   

Level of expertise of the operator 
and/or laboratory capabilities 

(with reference to relevant standards) 

Level of automation   

Reference to standard (add reference to standard, if any) 

Further documentation (link to a relevant document/web resource) 

Output: calibration data   

5.4.8 Measurement parameters adjustment 

Table 13 — Measurement parameters adjustment 

Measurement parameters adjustment 

Name (unique)   

Description   

Input: sample data (unique name/id of the sample, see also sample section) 

Input (from other steps of this characterisation procedure, other proce-
dures or external data) 

Laboratory   

Operator   

Level of expertise of the operator 
and/or laboratory capabilities 

(with reference to relevant standards) 

Level of automation   

Reference to standard (add reference to standard, if any) 

Further documentation (link to a relevant document/web resource) 

Output: adjusted settings for the in-
struments 
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5.4.9 Measurement process 

Table 14 — Measurement process 

Measurement process 

Name (unique)   

Description   

Input: sample data (unique name/id of the sample, see also Sample section) 

Input (from other steps of this characterisation procedure, other 
procedures or external data) 

Laboratory   

Operator   

Level of expertise of the operator 
and/or laboratory capabilities 

(with reference to relevant standards) 

Level of automation   

Reference to standard (add reference to standard, if any) 

Further documentation (link to a relevant document/web resource) 

Instrument Name   

Manufacturer   

Model   

Unique ID   

Parameters   

Probe   

Interaction volume   

Detector   

Environment Description   

Properties   

Characterisation signal   

Output: raw data   

5.4.10 Data processing 

Table 15 should be used for all types of data processing, including data normalisation, data filtering, post-
processing, measurement uncertainty calculation, calibration. 
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A series of Table 15 should be used for the respective data processing tasks specified in the “Type of data 
processing” entry. 

Table 15 — Data processing 

Data processing 

Name (unique)   

Description   

Input: <name> (raw data, primary data) (from other steps of this characterisation procedure, other 
procedures or external data) 

Type of data processing 
 

(for example, data normalisation, data filtering, post-pro-
cessing, measurement uncertainty calculation) 

Data processing model   

Data processing software   

Laboratory   

Operator   

Level of expertise of the operator and/or 
laboratory capabilities 

(with reference to relevant standards) 

Level of automation   

Reference to standard (add reference to standard, if any) 

Further documentation (link to a relevant document/web resource) 

Output: <name> (primary data, second-
ary data) 

  

5.5 CHADA section 5: results analysis 

Table 16 should be used to show the digestion of the output (post-processed data) of all relevant charac-
terisation procedures to get to the material properties and/or behaviour that were requested in the user 
story in clause 5.1. It should include the interpretation and explanation of results. 
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Table 16 — Results analysis 

Results analysis 

Input: the output of the above documented 
experiments or tests 

  

Method: description including method by 
which results were obtained across sev-
eral characterisation procedures or test 
series 

  

Output: interpretation and explanation of 
final results, called outcome 

  

Further documentation (link to a relevant document/web resource) 
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