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European foreword 

This document (prEN 10373:2019) has been prepared by Technical Committee CEN/TC 459 SC 12 
“General issues”, the secretariat of which is held by BSI. 

This document is currently submitted to the CEN Enquiry. 
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Introduction  

[Cited from proposals of CEN TC 459/SC 3/WG 2] 

Since the physical and mechanical properties of steels are ultimately based upon the metallurgical 
transformations during the production process, there have been numerous efforts of the manufacturers 
in the past, to design models for providing property data for the whole product, in order to improve the 
control of the increasingly complex processes during the manufacturing of steel products. 

In doing so, the use of models not only helps to reduce the amount of testing in the scope of factory 
production control, but it gives a more representative overview of the material properties of steels, since 
models can use all available data, determined during the production process, whereas conventional 
material testing represents in principle a spot check of the material properties at the time of sampling 
and at the place where the samples were taken. 
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1 Scope 

This document specifies the method for the verification of models for the determination of the property 
data of steels and the validation of the modelling process. It is applicable where modelling of mechanical 
or physical properties is used to substitute conventional testing for specific inspection. Models can be 
based on statistical data, thermo-physical data or indirect measurement (e.g. measurement of magnetic 
or ultrasonic data), or a combination of these methods. 

This document applies only for providing the properties of rolled and/or heat-treated products such as 
plates, sheets, strip, sections and bars. 

This document is used to demonstrate the ability of the model to supply property data which is equivalent 
to data, measured by conventional testing. 

Any self-learning system is excluded from the scope. 
NOTE  A self-learning model is a model which changes its internal parameters by itself. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies. 

EN 10021, General technical delivery conditions for steel products 

EN 10204, Metallic products - Types of inspection documents 

NOTE At the time of the first release of this standard, there have been no normative references to statistical 
analyses of manufacturing processes and/or statistical methods, applicable for this standard. The bibliography 
contains references to technical literature, which can be taken into account. 

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 standardization at the following addresses: 

• ISO Online browsing platform: available at https://www.iso.org/obp 

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

3.1 
model 
documented system for the generation of output data using input data 

Note 1 to entry: The model shall provide the same data set in output with the same data set as input. 

Note 2 to entry: The model calculates physical and/or mechanical property data from input data, the results of 
which can also be determined by physical and/or mechanical testing. 

3.2 
input data 
measurement data, or data which is related to those parts of a manufacturing process, which are relevant 
to the product properties to be calculated 
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3.3 
output data 
physical and/or mechanical property data of a steel product according to the scope, which is generated 
by a model according to 3.1 

3.4 
manufacturing process 
entirety of all process steps (including all time periods between them), that leads from a starting product 
(e.g. raw material, or a semi-finished product) to an end product 

3.5 
model verification 
documented system of initial comparative testing and analysis procedures, carried out by the 
manufacturer, proving the ability of a model to replace conventional testing of product properties by 
output data 

3.6 
modelling process validation 
validation of the process by which the applicability and accuracy of models for prediction of specified 
properties is confirmed by an independent, or a notified body 

Note 1 to entry: The validation shall be done before it can be used for release of products. 

3.7 
model monitoring 
documented system of regular checks, using data analysis procedures of input and output data,  part of 
the modelling process, as well as regular comparative testing, to ensure the accuracy and reliability of 
modelled product properties 

3.8 
application range 
range of steel products, chemical composition, manufacturing conditions and all additional conditions 
affecting the model accuracy for which the model has been verified 

4 Requirements on the application of models 

4.1 General 

Models can be based on direct measurement data (thermo-physical data), indirect measurement data 
(e.g. measurement of magnetic or ultrasonic data), statistical data generated from indirect and/or direct 
measurement data, or a combination of these methods. 

The output data, determined by models, shall be equivalent to the results of conventional testing, within 
the limits of allowable gaps, distinctively specified for each physical and mechanical property. 
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4.2 Application range 

4.2.1 General 

Models for determination of property data are intended to be used for quality control in the production 
process of steel products with specified physical properties, which are documented in standards or other 
specifications and which can be alternatively determined by physical testing. 

The application range of the model shall be described and documented in reference to the steel products, 
in terms of chemical composition and manufacturing conditions and all additional conditions, that have 
an influence on the model accuracy, and for which the model has been verified. 
4.2.2 Conditions for the application of models 

The following restrictions shall apply to models: 

a) Manufacturing processes shall run under control of a quality management system and shall produce 
input data, representative for the products and in an sufficient amount to apply appropriate 
documented statistical methods in the scope of the control and monitoring of models according to 
Clause 6 (e.g. large scale production). 

NOTE Quality management systems in accordance with EN ISO 9001, or comparable systems, meet this 
requirement. 

b) The application range of a model shall be explicitly defined and documented with respect to the 
considered products. 

c) The model outputs shall only be used for product release if the model is used within the application 
range. 

d) Determination of physical and/or mechanical properties by a model shall be in accordance to the 
requirements of a written specification (e.g. national, or international standards, or other 
appropriate technical documentation). 

e) Only input data, which can be related explicitly to the test unit according to the inspection type, 
according to EN 10204 shall be used. 

f) The modelling process shall have been validated by an independent or notified body before any 
initial application of any model according to Clause 5 of this document. 

4.2.3 Conditions for extension of the application range of models 

Extension can only be considered if the model itself, including any internal parameter, does not change. 

Any extension of the application range which requires modification of the model or its internal 
parameters shall be treated as a new model. 

In case of the extension of the application range of a model for the determination of physical and 
mechanical properties of steels, it shall be ensured, that: 

a) The extension of the application range of a model is explicitly defined and documented in terms given 
in 4.2.2. 

b) The application of the extended model is in accordance with the conditions of 4.2.2. 

c) The validation according to Clause 5 of this document has been repeated for the extended application 
range of the model, prior to its regular use (e.g. for the manufacturers factory production control). 
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