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METACAST PROJECT

• The role of modelling in problem-solving

issues in continuous casting of steel: CFD

modelling in continuous casting.

• Diana Mier Vasallo (SIDENOR R&D)

• Raquel Arias Pérez (SIDENOR R&D)

• Nora Egido Pérez (SIDENOR R&D)

• Pavel Ramirez López (SWERIM)

• Sailesh Kesavan (SWERIM)

• Mapping, Educating, Training, Applying models in continuous CASTing.
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Overview

• Improve surface product quality, with focus on defects

associated with the mould.

• Advanced numerical modelling of the continuous casting

process → CFD Ansys-Fluent.

SUPPORT-CAST NNEWFLUX

Surface cracks

Microalloyed steel grade

37MnSiV6R

240x240 mm2

Mould powder entrapments 

Microalloyed steel grade

37MnSiV6R

185x185 mm2

• Work developed between Swerim and Sidenor within the

framework of two European RFCS projects.
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Methodology

Methodology for numerical and physical modelling in continuous casting:

1. Exchange of information between steelmaker and simulator

2. Modelling

3. Simulation

4. Model adjustments

5. Parametric study design, results and validation

6. Proposal of improvement

7. Industrial trials and results
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1. Information exchange

• Data required for continuous casting simulations:
– Caster specifications & drawings

– Cracks and/or defects information

– Casting conditions

– Chemical composition and properties of the steel

– Chemical composition and properties of the casting powder
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2. Modelling

• Development of 3D numerical and physical models of the configuration of Sidenor’s

continuous caster for 240x240 mm2 and 185x185 mm2 billet format.

• Model includes heat transfer and solidification by taking iso-thermal flows.

SUPPORT-CAST NNEWFLUX

240x240 mm2 185x185 mm2 
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3. Simulation

• The model predicted information like mould temperature, shell growth, slag infiltration...

Modelling friction to predict slag infiltration in the mould. 

Break T = 1178 ºC Break T = 1120 ºC

EMS implementation with rotational/spiral flow. 

SUPPORT-CAST NNEWFLUX
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4. Model adjustments

• Slag-metal surface velocity 

 Nail board experiments

• Shell thickness and profile 

 - Macroetching of transversal billet samples 

- Breakouts

m/s
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5. Parametric study design

• The parametric study an optimization technique that varies one or more parameters while

keeping others constant to explore design alternatives.

Casting speed 

(m/min)

Melt height 

(mm)

Water flow rate 

(l/min)

1 1 1

1 0.75 1

1 1.17 1

1 1 0.90

1 1 1.1

0.86 1 1

1.10 1 1

Casting speed 

(m/min)

EMS current 

(A)

Inmersion depth 

(mm)

1.03 0.83 0.75

1.01 0.83 1

1 0.83 1.17

1.02 1 0.75

1 1 1

0.99 1 1.17

1.01 1.17 0.75

0.99 1.17 1

0.98 1.17 1.17

SUPPORT-CAST NNEWFLUX

Relative valuesRelative values
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5. Parametric study results

To elucidate operating windows for best as-cast

quality with minimal slag entrapment but good

lubrication, focused on slag entrainment under

different casting conditions including casting speed,

immersion depth and electro-magnetic current.

EMS has significant impact on the shell.

Casting speed (together with superheat), melt

height and water flow rate can be improved

compared to reference casting practice.

SUPPORT-CAST NNEWFLUX

Height ↓ Height ↑Reference
Cooling 

water ↓

Cooling 

water ↑

Casting 

speed ↓

Superheat ↑

Casting 

speed ↑

Superheat ↓

• The parametric study gives an operational map of the diferent conditions evaluated.
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6. Proposal of improvement 

To compensate fluxes in mould varying

stirring with velocity.

Low stirring for decreasing superficial velocity

and therefore minimizing mould powder

entrapments.

SUPPORT-CAST NNEWFLUX

Current M-MEMSProposed M-MEMS

• A proposal of improvement is suggested by the Simulators.

Proposal Industrially feasible
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7. Industrial trials

Sidenor predicted asymmetric shell thickness

due to the slightly higher tangential velocities.

Less entrapments were noticed in the

quality control of the finishing units.

SUPPORT-CAST NNEWFLUX

Reference

V

M-EMS =

≠ 31%

V ↓

M-EMS ↑

≠ 15%

V ↓↓

M-EMS ↑↑

≠ 6%

Upper CC

Lower CC

Right CCLeft CC

• Industrial trials for testing the proposal of improvement are organized.

Reference

M-EMS ↑↑

Immesion depth

6% rejected 

material

M-EMS ↑

Immesion depth

4% rejected 

material

M-EMS ↓

Immesion depth

3% rejected 

material



VISIT US AT LUXUA HALL !

STAND  LU 10 

Organizers:Sector Partner: Institutional Partners:

Thank you!
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