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Background (4

Objective
Provide overview of industry speci c capabilities in OpenF OAM

Examples
First tundish I
Slag coverage of steel surface
Mixing after ladle change
Thermal load on ladle shroud

Metallurgical process simulations using OpenFOAM - p. 2/8



Overview of a Steelwork WIKI
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First tundish |l {4

Objective: Achieve a “smooth II”
Two-phase Free Surface Flow (VOF)

Done at Mechatronik Institut, Bocholt (Martin Kreierhoff)
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Slag coverage of steel surface (4

Objective: Avoid mixing of slag into steel

Three-Phase Free Surface Flow (VOF)

Extreme density ratio: liquid steel, liquid slag, air (7000:2500:1)
Similar viscosity ratio

Note the presence of multiple phase-to-phase interfaces: using consistent
discretisation across phase equations

Simultaneous lling and pouring with large outlet velocity
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Mixing after ladle change (4

Objective: Assess mixing of steel after ladle change

Benchmark test case at the German Iron and Steel Institute (VDEN)
11 organisations using 4 codes — results will be published soon
Single-Phase buoyancy driven ow

Kk turbulence model

Passive tracer to assess mixing

1280s real time to compute ! transient SIMPLE (local Co up to 100)
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Thermal load on ladle shroud

Objective: Calculate thermal stresses in ladle shroud
Two-phase Free Surface Flow (VOF)

Conjugate heat transfer with a solid region

Energy equation solved using matrix coupling

Thermoelastic stress analysis
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Summary & Outlook (¢

OpenFOAM is an excellent tool to tackle multi-physics problems
... also in metallurgical industry

More work needed to complement the arsenal
Solidi cation model (continuous casting)
compressible multi phase ow (converters)
reacting ows (converters)
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