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"Integrated Intelligent 

Manufacturing for Steel Industries“

(I2MSTEEL)
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Object: Develop New paradigm
Service-oriented 

architecture

Holons & AgentsSemantics
Semantics provides orientation 

for communication and data 

access
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Use Case 1
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Use Case 2
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Use Case 2
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Implementation of semantics
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Implementation of 

service oriented architecture
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Implemented system
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"Novel automatic model identification 

and online parameter adaption for 

supporting the industrial deployment of 

model-based material property process 

control “

(AutoAdapt)

http://www.google.it/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=0CAgQjRw&url=http://www.tsgrosseto.it/partnership/sssa/&ei=xtZYVLb9C4bjaozegsgM&psig=AFQjCNGwUKo3-5jepWyRB0RlLztI_XCF_Q&ust=1415194694316957
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AutoAdapt project

Objectives

• The aim of this project is 

to improve the 

homogeneity of material 

properties from coil to 

coil and over coil length

throughout the whole 

process chain.

• Concerning the process 

route of steel making, 

the algorithms, models 

and concepts which 

were developed and 

industrially tested are 

separated in three use 

cases.

• Use case 1 is intended 

to be shown.



Security level: RINA/CL/SENSITIVE

Use case 1

Hot Strip Mill and Run-Out Table

The work of use case 2 
was carried out at the 
Hot Strip Mill (HSM) TN2 
at ILVA Taranto (Italy)

“CSM microView” is a system allowing:
• online calculation of strip thermal evolution, 

microstructure parameters and mechanical 
properties

• creation of quality reports
• optimization of the main control parameter (the 

coiling temperature) with reference to mechanical 
and micro-structural targets
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Calculation modules included in the microView

Strip thermal model Metallurgical model Optimization module

Finite difference based
strip thermal evolution

Nonlinear constrained multi-
target optimization procedure 

Physical-empirical based 
approach and
Artificial Neural Network
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Selection and organization of main information

• List of materials (chemical compositions from the 
industrial partner) and plant characteristics

• Properly filtered on-field signals

Chemical range [%] Thickness level Steel name Width [mm] Thickness [mm]

S235JR+M 1500 2.00

DD11 1500 2.00

S235JR+M 1500 4.00

CS TYPE B 1676 4.55

CS TYPE B 1828 6.35

DD11 1000 6.00

S275JR+M 1500 2.00

S235J2+M 1160 2.10

S235J2+M 1180 4.70

SS GR.36 TYPE 1 1524 4.80

SS GR.36 TYPE 1 1524 6.41

SS GR.36 TYPE 1 1828 6.45

Low S355J2+M 1350 2.70

Medium S355JR+M 975 2.00

S315 MC 1005 1.80

S315 MC 1005 1.80

S355J2C+M 1680 4.51

S355J2C+M 1680 4.51

S275JR+M 1500 8.00

S355J2+M 1500 8.00

HSLA

0,035<C<0,1 0,18<Mn<0,75

0,13<C<0,17 0,5<Mn<1,2

0,18<C<0,2 1,3<Mn<1,4

Low

Medium

High

Low

Medium

High

Low

Medium

High

Direct level data filtering examples:

comparison with max values and extremes cut-off

List of selected materials
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Out-layers discarding and reporting

ANN
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Microstructure forecasting

Perlite [%] 8.3

Ferrite Grain Size [µm] 10.7

Calc. Ferr. Grain Size [µm] 11.48

Relative perc. error [%] 7.3

Composition (wt%)

C 0.060 Mn 0.224

P 0.008 S 0.008

Si 0.015 Al 0.028

Cu 0.245

Final rolling temperature

[°C]
870

Coiling temperature [°C] 655

Slab reheating

temperature [°C]
1164
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Cartesio platform

Cartesio System entities:
• Service
Communicating with the plant through interface tables 
• Module
DLL that deals with launching mathematical models. 
• Message
Entity used to notify a service to perform certain operation
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microView

Overview/tracking section

Overview/tracking section GUI
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microView

Simulation section

Simulation section GUI
Example:

Re-calculated thermal evolution 
on the run-out table
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Optimization section GUI
Example:

Optimization time-line for a selected 
mechanical property (UTS)

microView

Optimization section
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Thank you for the attention:

Francesca Marchiori: francesca.marchiori@rina.org

Filippo Avellino: filippo.avellino@rina.org
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