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Deformation Characteristic by Compression in High-Nitrogen
Austenitic Stainless Steel

J. W. Lee, D. S. Kim, B. K. Kim, M. R. Lee

Abstract
Compression tests were carried out to investigate morphologies of compressed specimen, deformation microstructure
and stress-strain relation in high-nitrogen austenite stainless steel. Tests were performed under a wide range of
temperature and, with true strain rates up to ¢ =0.05, 0.1, 0.5 and 1.0s". The activation energy of loading force was
equal to plastic deformation energy within the temperature range of 900 Cto 1250°C. Dynamically recrystallized
grain size decreased with an increasing strain rate and temperature. Flow stresses and deformation
microstructures, were used to quantify the critical strain rate and recrystallized grain size. The grain size versus

strain rate—temperature map obtained in the study was in good agreement with the deformation microstructures
of compressed specimens.

Key Words : High Nitrogen Steel , Compression, Morphology, Deformation structure, Strain rate, Dynamic
recrystallization, Stress-strain curves
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Fig. 1 Photography of HNS ingot(80kg) and
configuration of specimen
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Fig.2 The shape of specimen after compression test
with various temperature and strain rate
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Fig.3 Results of strain-stress curve with various
temperature a) 900T, b)1250TC
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Fig4 Results of strain-Stress curve with various

strain rate a) 0.05S8",b) 1.08!
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Fig.5 Resuilts of strain-stress curve with various
temperature at the strain rate 108!
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Fig.6 Photography of microstructure with surface
after compression tests a),c) 900C b), d) 950C
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