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ABSTRACT  An oxide dispersion strengthened (ODS) ferritic steel with the nominal composition of Fe-12.5Cr-
2.5W-0.4Ti-0.02V-0.4Y 203 (designated 12Cr-ODS, % by mass) was produced by powder metallurgy. Its microstructure
and mechanical properties were investigated by scanning electron microscopy (SEM), transmission electron microscopy
(TEM), and mechanical properties testing. Quantitative calculations were performed to find out the contribution of
different strengthening mechanisms to the yield strength of the steel. SEM and TEM observations show that the
steel exhibits equiaxed ferritic grains, its average size is 1.5 um, and oxide particles of different sizes appear quite
homogeneously distributed in the matrix. Tensile testing results indicate that the steel has superior tensile strength with
the high yield strength of 738 MPa at room temperature. Orowan strengthening, work hardening effect of reinforced
particles, dislocation strengthening by thermal expansion mismatch, and grain boundary strengthening are the main
strengthening mechanisms of the steel. The theoretical yield strength is 750 MPa, which is in good agreement with the
experimental data.
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12Cr-ODS R E N EN BEB WA 1 5
. ME 1a) PATLUE B, 12Cr-ODS SRE KM H
/N B AT AR, CE SRR 2R 1.5 um.
ME 1(b) H 0l BUE H, B F AR 4 A0 K EL
B8, oA ER A .

12Cr-ODS & AN, BUHEEE Y20s5.
TiO, A Y,Ti;0; =F Ol S Y Bk R~ 447
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RILEALIAE 30~50 nm (W 2(b) FizR). 80~100
nm(WE 2(c) Frox) A 200 nm(WHE 2(d) Fiw)
ML =4 RT g E 4 . B R~/ F 50
nm FIEABR LA 40 nm BB F. FHAD
RTEAHFRL (small particles, B8R S), A4
B f5=0.184%, XENRSTEUPE S HERMA
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hERSTEAY TR (medium particles, &R M),
BB fu=0.541%, X% RS YIEE
o RIS, BRI R BEMN; R~
100~500 nm FIE ALY % 200 nm BRI F, FRA
KRSFE ALY FRL (big particles, fEi#X B), &4
B f5=017%. =R A0 EADER S S0k
£=0.895%.
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1 12Cr-ODS HH BHALR. (a) BMBAL,; (b) Y03 4%
Fig.1  Microstructures of 12Cr-ODS steel: (a) grains; (b) distribution of yttria dispersoids
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Fig.2 Oxide particles in 12Cr-ODS steel: (a) FE-SEM image; (b), (d) TEM image; (c) HVEM image
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Fig.3 Tensile stress-strain curves of 12Cr-ODS steel
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Fig.4 Microstructure of dislocations preventing by oxides in
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Fig.5 Yield strengths calculated by different strengthening

mechanisms and experimental value for 12Cr-ODS steel
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