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Near-net-shape cast part: steam turbine (ST) blade
Substitution of expensive nickel-base superalloy materials
and high alloyed stainless steels with iron aluminides

Development of a suitable “near-net-shape” casting
process route (smooth filling, melting under inert gas...)

Establishing of a corresponding “digital twin”

Technology transfer towards high-strength aluminium
components (project GATE)

Fe-25Al-1.5Ta
without grain
refiner

Fe-25A1-1.5Ta
with grain
refiner (TaC)

FeAl-Casting vs. PMMA-Rapid prototype
,Development of a Two-Stage Etching Procedure for Grain Analysis of Intermetallic Iron Aluminides (Fe-Al-Ta)*, E. Schaberger-Zimmermann, R "

R.D. Pitz, E. Subasi¢, D. Zander, Practical Metallography, vol. 58, no. 3, 2021, pp. 120-128 (https://doi.org/10.1515/pm-2021-0008)
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Thermo-Calc: Solidification interval for Fe-25Al-1.5Ta (at.%) Rollover furnace “Inductotherm”

Fe-25Al-1.5Ta, without grain refiner
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1. Sprue reservoir prevents impurities transport from the melting crucible; down sprue choke reduces melt flow
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Mould filling analysis (3/4): Three-stage melt filtration

down sprue is spinner bottom is filled;
completely filled; melt start of impurities
just enters the spinner 3 separation in spinner

v30 v30
Temperature Temperature
4.000s, 26.61 % (-77.13°) 4,500s, 29.21 % (-64.28°)

tangential melt entrance from runner
into spinner initiates vortex flow and
impurities separation and flotation
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Transparent (solidified) areas: T, < T = 1460 °C (fs = 30%); no isolated melt areas detected
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No significant porosity defects in part predicted Cast part X-ray inspection
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Technology transfer towards high-strength aluminium components (project GATE) 16/18
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Investment casting process on “Inductotherm” rollover furnace in Access €.V. has been successfully integrated into the
production chain for steam turbine blades made of iron aluminides

MAGMASOFT® Rotacaster & Investment Casting have been established as a suitable “digital twin”
Mould filling analysis has proven optimal application of a casting system layout (featuring three-stage melt filtration)
Solidification analysis has proven optimal application of a defect-free feeding system layout

Ongoing activities: Technology transfer towards high-strength aluminium components (project GATE)
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