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Abstract: To explore the preparation process of cost-effective and high-efficiency oxide dispersion-strengthened

(ODS) steel and simplify its preparation procedure, the trial production of the Y,O;-dispersed ODS steels was carried out
using four distinct methods: direct casting, confluent stirring, mold-bottom embedding, and vacuum expendable pattern
casting (V-EPC) infiltration. The effects of different preparation methods on the microstructure, phase composition, and
Y,0; particle dispersion state of the ODS steels were systematically studied by optical microscopy (OM) and scanning
electron microscopy (SEM), and the preparation mechanisms were also analyzed. The results indicate that all of the
matrices of the ODS steels prepared by the four methods primarily composed of ferrite (a-Fe) phases; the direct casting
method enables Y,0; particles to enter the matrix but suffers from significant deficiencies in particle size and distribution
uniformity; in contrast, the V-EPC infiltration method yields ODS steel with smaller average Y,O, particle size, more
uniform distribution, and superior dispersion effect. This research clarifies the advantages and limitations of different
preparation methods and their applicable scenarios, providing experimental evidence and theoretical support for the
selection and optimization of low-cost, short-process ODS steel production, and holding significant importance for
advancing the application of ODS steel in high-end equipment fields such as advanced nuclear energy and aerospace.
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