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Research on Integral Precision Casting Technology for Stainless Steel Gas

Turbine Casings Based on 3D-printed Composite Cores
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Abstract: This study focuses on martensitic precipitation-hardening stainless steel casings for
gas turbines, specifically overcoming engineering bottlenecks such as low dimensional
accuracy and high production costs associated with traditional forging and welding processes.
Large-scale composite cores were prepared using a VX2000 3DP system with 70—140 mesh
imported quartz sand. To achieve precise dimensional compensation, three-dimensional
differential shrinkage ratios, such as an axial ratio of 18.0%o, were implemented for the inner
ring, outer ring, and struts. By designing spatial-gridded structures within the cores along with
®30mm conformal main venting channels, and combining this with a specialized
high-refractoriness zircon-based coating immersion process, the challenges of gas evolution
and filling in complex thin-walled sections (as thin as Smm) were effectively resolved.

Keywords: 3D Printed Composite Core; Stainless Steel Casing; Precision Casting;
Dimensional Accuracy
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Figure 1 Schematic diagram of the integral
precision casting process for the casing
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Figure 2 Schematic diagram of the
spatial-gridded structure of 3D-printed cores for
stainless steel gas turbine casings
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Figure 3 Resulting image of special coating dip
coating
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