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Effect of Oxygen Contents on High Temperature Mechanical Behavior of Powder Metallurgy SUS304
Tadanori Kida and Tatsuro Isomoto

BEA BB *2

Synopsis: Powder metallurgy (PM) SUS304 stainless steels consolidated by hot extrusion process with different oxygen

contents from about 100 to 250 ppm have been investigated in terms of mechanical properties at high

temperatures in comparison with the ingot metallurgy (IM) counterpart. There are many fine oxide inclusions

originated from powder surface in PM materials with increasing oxygen contents, while such fine oxides are not

seen in IM material. It is found that tensile strengths of PM materials at elevated temperatures are higher than

those of IM materials at higher strain rate. But, with oxygen contents, creep rupture lives of PM materials become

shorter than IM material above 800C. It is suggested that the shorter creep rupture lives of PM materials are

attributable to an increase in grain boundary sliding by stress concentration resulting from the suppression of grain

boundary migration by dispersion of oxides. Furthermore, generation of cavities is promoted by existence of oxides

on the grain boundary. Therefore, it is necessary to reduce oxygen contents and to increase initial grain size of PM

materials for high temperature applications.
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Fig.1. Specimen preparation and investigation items.
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Fig.2. SEM and optical microphotographs for appearance and
cross section of powders used for PM materials.
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Table 1. Chemical compositions. (mass%, O, N : ppm)

C Si Mn P S Ni_ G Al O N powderdia.
PMI 0050 035 123 0025 0002 885 1815 0.018 242 753  —-63um
PM2  t 4 O S S t % 105 790 +106/-500um
PM3  t 0t 0t 0t ot o+ 0+ 0t 189 768  -500um
IM 0048 033 120 0025 0002 890 1813 0.001 126 768 =
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Fig.3. Microphotographs and distribution of inclusions for PM and IM materials.
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Fig.5. TEM photographs of inclusions and EDS analysis results
for PM1 and IM materials.
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Fig.7. Microphotographs of the fractured portions for PM1 and
IM materials after high speed tensile test at 1100C.
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Fig.8. High temperature tensile test results for PM and IM
materials.
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Fig.9. Microstructures of fractured portions for PM1 and IM
materials after high temperature tensile tests at 950°C.
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Fig.10. Results of creep rupture test for PM and IM materials.
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Fig.12. Microstructures of ruptured specimens crept at 950°C
under 12MPa for PM1 and IM materials.
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