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MEETING CHALLENGES OF THE STEEL INDUSTRY

Competitiveness
* Productivity increase

« Cost reduction
* Quality / yield improvement

* Product mix complexity

Environmental footprint

Lower energy consumption
Minimized emissions

Raw material savings
Waste limitation

Digital solutions play a key role in addressing
these challenges. They are able to link:

» Steel process & metallurgical expertise
 Advanced technologies
« Powerful modeling & data analytics software
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EYERON®: INTELLIGENT, REAL-TIME QUALITY MANAGEMENT
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Eyeron® traces process steps, quality events & process parameters and automatically qualify products
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BENEFITS
» Scrap reduction & better-quality yield

 Claim reduction
« Efficient quality analysis
* Optimized operator time

* Improved product lead time



EYERON®: MODULAR AND EVOLUTIVE PRODUCT-ORIENTED CONCEPT ﬁvesO

Quality
targets
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Process Data
From L1, L2,
PDA systems

i Steel making
Steelmakers Quality Rules Hot plant
Carbon, stainless, & Cold plant

lectri ,I teel ’ . Annealing (BA, CAL, CGL,
electrical steels Physical models APL, ACL, DCL...)

Flat & long products

Al models

4



SMARTLINE ™: MODULAR PROCESSING LINES CONTROL Q

BENEFITS

» Automatic control and coupling of key processes
& line speed

* Dynamically optimizes product transitions

* Decreases raw material consumption & emissions

* Improves quality & productivity
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SMARTLINE ™ DEDICATED MODELS SUPPORTING EACH KEY PROCESS ﬁvesO

MTA
AL N

VIRTUO™-L FURNACE MODEL ZINC BATH MODEL AIR KNIFE MODEL TM/TL (Skin Pass)

* Drives furnace at optimal *  Predicts bath level and chemistry * Pre-sets optimal wiping parameters ¢ Provides elongation target
conditions through predictive, variations according to production at transitions (Physical model + Al)
dynamic & real time control - Provides right ingot feeding *  Optimizes coating thickness based

*  Optimize product transition instructions to anticipate on closed loop control
management & optimize level & chemistry * Linked with Virtuo™— L for

e Can adjust line speed automatically evolution optimized speed automatic control

Q Precise annealing cycle control Q Enhanced surface quality Q Limited over coating & Zinc Q Mechanical properties
@ Accurate coil homogeneity and @ Ingot supply chain savings optimization
conformity achievement improvement (V] Steady coating weight
Q Optimal transitions Q Operator work optimization Q Enhanced surface quality
management
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MARCEGAGLIA RAVENNA FMARCEGAGLIA Q
EYERON® IMPLEMENTATION ON COLD PLANT VES

+ Biggest steel metallurgy plant in Marcegaglia Group
producing >3Mtpy of carbon steel

« Advanced equipment for carbon steel coils finishing,
including:
« Chemical pickling
« Cold rolling
* Annealing
« Skin-passing
« Galvanizing and pre-painting
« Service center for slitting and cut-to-length
« 885 workers

* Present: purchasing hot rolled coils from the international market.

* Future: new steel production site in Fos-sur-Mer (France), Marcegaglia will be able to transform its
own hot rolled coil production

Fives | Future Steel Forum 2026 7



MARCEGAGLIA RAVENNA
EYERON® IMPLEMENTATION ON COLD PLANT

CHALLENGES & TARGET

* Wide upstream diversity and a multitude of end
customer requirements

« Stringent customer requirements in terms of quality
level and control

=» Intelligent solution to ensure the best quality and

substantially reduce the rate of downgraded coils

r -3
SCOPE OF PROJECT

£,
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Eyeron® implementation on full cold complex plant
Solution validated since end 2024 on CGL4
Under expansion to the full cold plant:

v 2 Pickling lines

v' Skin-pass mill

v 3 Cold rolling mills

v 3CGLs

STEPWISE & COLLABORATIVE APPROACH - KEY PROJECT PHASES

2023 2024
Trial (pilot) phase on CGL4

KPI identification + Validation of interest
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2025 2026

Roll-out on full cold plant ——




MARCEGAGLIA RAVENNA
EYERON® IMPLEMENTATION ON COLD PLANT

MAIN ACHIEVEMENTS

Installation of Eyeron® & data injection from plant

databases (PDA & Level 3) and surface inspection systems
Basic functionalities deployment

Expert quality rules integration based on process,
product (chemistry, dimensions, mechanical properties) and

surface quality parameters

Products

Product name ¢ 25RL
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MARCEGAGLIA RAVENNA
EYERON® IMPLEMENTATION ON COLD PLANT

exemption  targetmin  targetmax  exemption

MAIN ACHIEVEMENTS

min max

46
276
345

« Development of specific functions tailored to

Marcegaglia’s needs, in particular:
v' Marcegaglia Surface Quality Index (MSQI

v' Real time process alarms

23 £ Eyeron®E

Last 24 hours alarms (max 1000)

Date
2025-07-04 10:08

2025-07-04 10:07
2025-07-04 09:54
2025-07-04 09:42
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2025-07-04 03:16
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2025-07-04 02:12
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MARCEGAGLIA RAVENNA FMARCEGAGLIA Q
EYERON® IMPLEMENTATION ON COLD PLANT VES

FRUITFUL COLLABORATION RESULTING IN MEASURABLE BENEFITS

Improved process efficiency: 29% reduction in suspended coils after 12 months (CGL4)

N Enhanced quality control reliability across all product characteristics
D[I Improved process monitoring & reliability through continuous key parameters evaluation
= : Proactive alerts for early deviation detection & non-conformities prevention

Corrective guidance

Reduced internal non-conformities and disputes

[ g |
NEXT STEPS

Roll-out achievement on full cold plant by end 2026 including advanced failure analysis using Machine Learning

Fives | Future Steel Forum 2026 1



MARCEGAGLIA RAVENNA

SMARTLINE™ IMPLEMENTATION ON 4 CGLS

Hot rolled coil diversity
« 20% DP

« 20% HSLA

* 45% mild steel

* 5% packaging

* 6% structural steel

> 40% automotive steel

> 20 suppliers for upstream HRC

Fives | Future Steel Forum 2026
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MAIN CHALLENGE

Improve consistency of delivered product quality

Strong collaboration between Fives and Marcegaglia
from 2018 to 2022 allowed developing tailored solution:

Furnace level 2. better transitory management and
energy saving

Metallurgical Models: increased productivity and
reduction of Mechanical Properties deviations

Zinc bath model: reduced zinc bath chemical and level
variations

Air-Knife Model: increased zinc savings due to over
coating limitation

12
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MARCEGAGLIA RAVENNA FMARCEGAGLIA £ Q
SMARTLINE™ IMPLEMENTATION ON 4 CGLS VES

FOCUS: SMARTCOAT™ AIR KNIFE MODEL TRANSITIONS &
. Coil 1 ! Coil 2

3 main phases s25-
500- Pressure correction ’\\ v — Pressure (mbar)
475- : el LR

1 1 i - Coating Weight targe m2/side
O Automatic adjustment after speed 4s0- : et
. . 425- : — Coating Weight bottom face (g/m?/1 side)
Change (predICtIVG mOdel) 400- I — Remaining time before PID (s)
1 — Distance top face (mm)
. . . 375- : Distance bottom face (mm)
® Computation of settings for new coils / == . S
. . . 325- 1 ew pressure prese
new coating target (predictive model) .y | ‘ -y pressure preset

275- ! \F'I

® PID control loop 250- : !
225- 1 i
200- Speed change ~ ~ t i
175- | ’\\ i
e : New\: s
125 1 cw "
100- ; target
75-

-~

A =
25 New distance preset PID distance correction

250 500 750 1000 1250 1500 ©O 250 500 750 1000 1250 1500 1750

Coil length (m)

Example on Marcegaglia Ravenna’s CGL2
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MARCEGAGLIA RAVENNA
SMARTLINE™ IMPLEMENTATION ON 4 CGLS

PMARCEGAGLIA £y

Quality & productivity improvement together with gas
consumption reduction for cold rolled coils (CGL#4)

without
SmartLine

with
SmartLine

.

~

+ 4.5%

_
»

Laboratory conformity in %

Steel grades AV"'{"age speed \
increase

Al-K 4.36%
HSLA 6.95%
DP 7.06%
IF 7.98%
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without
SmartLine

with
SmartLine

K TOTAL 5.96%

.

15.7

-8.5%

Gas consumption in m3/t
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MARCEGAGLIA RAVENNA
SMARTLINE™ IMPLEMENTATION ON 4 CGLS

P MARCEGAGLIA ﬁ\,esO

Coating improvement achievement: standard deviation and overcoating
reduction leading to significant Zinc consumption reduction

Achieved coating std deviation without vs. with model Achieved over coating without vs. with model
20 35% 30
.18 —
< 30% 25 £
Ee =
? " § 25% 20 2
= 80 5
=12 £ 20% o
2 ® 15 &
g 10 S 15% C,
- 8 2 —
& 3 10% =
X £
® 4 % ] i
o o
“ o2 0% — — 0
0 100 140 200 280
100 140 200 280 Coating weight target (g/m?)
Coating weight target (g/m?)
C—JOvercoating w/o model [%] W Overcoating w model [%] ===Saving coating with vs. without model [g/m?]
[O5td Dev. average without model [g/m?] H St. Dev. average with model [g/m?]

= >25% reduction of coating variability

= Improvement done thanks to close loop management and transitory management
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ARVEDI AS TERNI - Q
EYERON® IMPLEMENTATION ON INTEGRATED PLANT VES

Arvedi AST produces flat rolled stainless steel products.

On the market and user side, currently ~250 different
customers,

s 11 different quality levels

v g

% 96 final uses

» 50 different steel brands

ntegrated plant -1 Mtpy Capacity

< 36 surface finishes =
» 3 standard width formats, customizable EAF |

% Thickness range from 0.4 mm to 6.0 mm

The complexity of production process is due to the CHALLENGE
number of production steps required to arrive at the Significant difficulty to control and manage all
finished roll starting from the scrap and the number of the possible combinations in traditional way

plants available to make it.

Fives | Future Steel Forum 2026 16




ARVEDI AS TERNI
EYERON® IMPLEMENTATION ON INTEGRATED PLANT

Order Data

End of Sept 2020, implementation of Eyeron®
software in the frame of Coil Intelligent
Processing project, aiming at:

e Controlling product quality in real time

e Proposing coil reassignment based on end-
customer quality target

» Predicting occurrence of surface defects
according to specific process conditions on
upstream lines

Fives | Future Steel Forum 2026

Plant

Processes & Lines
in scope

Laboratories

Impact

£,

fives

EAF Integrated plant - 1 Mtpy Capacity

Argon Oxygen Dercaburazing & Ladle Furnace: AOD2 — LF /
AOD - LF ASEA

Steelmaking and Continuous Casting: 2 CC
Slab Grinding - Hot Rolling Mill
Cooling control batch Furnaces

HAPL: 3 lines, Z Mills: 6 lines, CAPL: 2 lines, BAL: 2 lines

Chemical composition lab

Mechanical testing lab

o
>20% >95%

Reduction of downgraded Automatic qualification
and scrap coils of produced coils

17



ARVEDI AS TERNI
EYERON® IMPLEMENTATION ON INTEGRATED PLANT

x(m)

& | strip temperature exit of RTF & | 5PM elon
tionmin | target min target m:

ge ax  exemptionmax  outof target

Reallocation

2022/11/24 00:00:00

= A
Product is invalid |-
with initial end K

Customer purchase

zzzzz

Eyeron® reassignr
customer purchas
matching with gre

7
a15-
412 5-
o . 410-

order criteria. %/\/\’\

4025
400
397,54

3% 1 £393.75 °C

20 30 40 50 60 70 80 90 100 110 1 60 170 180 190 200 210 220 230[2235 m) 2

ment proposal based on one end
se order present in MES system
ading criteria of current product

60 270 260 250 300 310 320 330 340 350 360 370 380 350 400 410 420 430 440 450 460 470 460 490 500

Fives | Future Steel Forum 2026

£,

fives

NEW FUNCTIONS

Product repair support — Automatic product
cut computing

The exact length of scrap is computed and
proposed to operators by Eyeron®

Product reallocation

When a coil has a bad qualification, it is
possible to reallocate this coil to another
customer order

Benefits: No scrap, reuse existing coil. A
compatible order is proposed to quality
manager (link with MES & ERP)
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ARVEDI AS TERNI -
EYERON® IMPLEMENTATION ON INTEGRATED PLANT VES

7~ CONTINUOUS CASTING

Inspected products: decrease to zero for

01:101:@%.

S stabilized ferritic family
« >50% annual scrap reduction: >$225k/y
for stabilized ferritic family
- Automatic detection & interception of
defective slabs
* Reduction of product management tiw
/Z-MILLS

Effect of corrective actions taken
on Z-mills following shape defect
detection on HRM

Reduced downtime: by ~30%

Fives | Future Steel Forum 2026

£,

m-IOT ROLLING

* 30% reduction of coil checks:

1/10 — 1/15
&%% * Improved management of roll
change in FM

« Automatic detection &
interception of defective coils

%

/CAPL

* One line: 50% scrap reduction
due to transitory
- Savings: > 500k$/y

19



ARVEDI AS TERNI

VIRTUO™-L IMPLEMENTATION ON CAPL fives

High precision of modeled temperature compared to measured

Precision £ 1.5°C

New project: upgrade of cold annealing and
pickling line by installing Virtuo™-L furnace
level 2 software, for automatic control of:

* Direct flame heating section, based on
dynamic & predictive thermal modeling

« (Gas and water jet cooling section based on
Artificial Intelligence

’ V“a‘}

AN

* Process line speed
P EXPECTED BENEFITS
* Mechanical properties improvement through precise transition management
An automatic SCheduling model will also be - Decrease of product rejections
|mplemented for transitions optimization » Decrease fuel consumption through improved temperature control stability

Fives | Future Steel Forum 2026 20



THANK YOU !

fives

Industry can do it

Maxime MONNOYER
Sales Manager - Steel Digital Factory at Fives

www.fivesgroup.com


http://www.fivesgroup.com/
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