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Study on the Effects of Different Casting Preparation Methods on the

Microstructure of ODS (Oxide Dispersion Strengthened) Steel

TAN Xi-lin'?, LI Bao-zhi!, GAO Yun-bao!, WANG Yu'?, CAO Heng'?and"WANG
Zeng-rui!
(1. State Key Laboratory of Advanced Casting Technologies, Shenyang 110022, Liaoning, P. R. China; 2.
Shenyang Research Institute of Foundry Co., Ltd. CAM)

Abstract: To explore the preparation process of high-efficiency and low-cost oxide dispersion
strengthened (ODS) steel, this study investigated the trial production of Y2Os dispersed ODS
steel using four casting methods: direct pouring, mixed flow stirring, mold bottom embedding,
and vacuum exhaust pattern casting (V-EPC casting infiltration method). Through optical
microscopy (OM) and scanning electron microscopy (SEM), the effects of different casting
preparation methods on the microstructure of ODS steel and the dispersion state of Y20s
particles were systematically studied, and the preparation mechanism of ODS steel was
explored. The results showed that the direct pouring method could allow Y-:Os particles to
enter, but there were significant deficiencies in particle size and distribution uniformity. The
ODS steel prepared by the vacuum exhaust pattern casting method had smaller average Y20s
particle size, more uniform distribution, and better dispersion effect. This study clarified the
advantages and disadvantages of different casting methods and provided experimental
evidence and theoretical support for the optimization of the preparation process of ODS steel.

Keywords: Oxide dispersion strengthened steel; Liquid metal method; Oxide metallurgy;
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Figure 1 Comparison of experimental

methods: (a) direct pouring method; (b) mixed
flow stirring method; (c) mold bottom
embedding method; (d) vacuum full mold
casting method
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Figure 2 Metallographic photographs of ODS
steel produced by different methods: (a) direct
pouring method; (b) mixed flow stirring
method; (c) mold bottom embedding method;
(d) vacuum full mold casting method
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Figure 3 Microscopic morphology of ODS

steel (a) Direct pouring method; (b) Mixed
flow stirring method; (c) Mold bottom
embedding method; (d) Vacuum full mold
casting method
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Figure 4 Element distribution of ODS steel (a)
Direct pouring method; (b) Mixed flow
stirring method; (c) Mold bottom embedding
method; (d) Vacuum full mold casting method
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