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Influence of Original Structure on Equal Channel Angular Pressing
Deformation of 304L Extra-Low Carbon Stainless Steel

Deng Bo'?, Yang Gang’, Zong Yi', Zhang Lingyi'*, Wang Limin® and Guo Fuqiang'*
(1 Faculty of Materials and Metallurgy, Kunming University of Science and Technology, Kunming 650093 ;
2 Central Iron and Steel Research Institute, Beijing 100081)

Abstract The 304L extra-low carbon stainless steel was melted by a 25 kg vacuum induction furnace. The structure
evolution of as cast structure of steel after 1 pass equal channel angular pressing (ECAP) at 200 °C and the structure of
steel with one pass ECAP of as cast structure + 1150 °C 1.5 h, AC treatment ( solid solution structure) then ECAP have
been studied by transmission electron microscopy. Results showed that the main deformation mechanism for as cast structure
of 304L steel during 1 pass ECAP was slipping with a small number of twinning deformation; while during ECAP of solid
solution structure of 304L steel the amount of twinning deformation obviously increased, the slipping and twinning deforma-
tion produced together to fine original grain.
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Fig.1 Structure of 304L steel: (a) as cast; (b) solid solution
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Fig.2 304L steel; structure of as cast after 1 pass ECAP (a) and slip band structure (¢) ; solid solution (b) and slip band structure
(d) after 1 pass ECAP, TEM
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Fig.3 Morphology of twinning- (a) bright field, (b) dark field and corresponding SAD pattemn (c¢), as cast 304L steel after 1 pass ECAP
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Fig.4 Morphology of twinning- (a) BF and corresponding SAD pattem , (b) DF, solid solution 304L steel after 1 pass ECAP, TEM
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