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Grain Refinement Mechanism of 00Cr19Nil(0 Austenite Stainless Steel
by Hot Equal Channel Angular Pressing
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( Structural Material Research Institue, Central Iron and Steel Institute, Beijing 100081)

Abstract

150 ~350 nm super fine grain structure of ®8 mm round stainless steel 00Cr19Ni10- 0. 025C, 18. 75Cr,

10. 96Ni has been obtained by 8 pass equal channel angular pressing ( ECAP) with extrusion speed 9 mm/s at 700 C. The
structure evolution of steel in ECAP was analyzed by optical microscope, scanning and transmission electron microscope and
X-ray diffraction method. The grain refinement mechanism - dislocation, twins and dynamic recrystallization is proposed
and the research discovers that the twins is main grain refining mechanism in 1 ~4 pass and the dynamic recrystallization is

main refining mechanism in 5 ~ 8 pass.
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Fig.1 Schematic of die for hot ECAP
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Fig. 2 Distribution of grain size of 00Crl19Nil0 stainless steel

extruded by 8 passes hot ECAP
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Fig.3 Morphology of dislocation-slip structure of 00Cr19Nil0 stainless steel extruded by hot ECAP at 700 °C after different pass:
SEM- (a) 1 pass, (b) 2 pass and (c) 3 pass; TEM- (d) 3 pass, (e) S pass and (f) 8 pass
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Fig.4 Morphology of twin structure of 00CrI9Nil0 stainless steel extruded by hot ECAP at 700 C after different pass: TEM- (a) 1

pass; (b) 1 pass; (c) 6 pass
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Fig.5 Morphology of recrystallization structure (a,b,c) and diffraction image (d) of O0OCr19NilO stainless steel extruded by hot

ECAP at 700 °C, TEM- (a) 3 pass; (b,c,d) 8 pass
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