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Microstructure control by HPT deformation to improve strength and toughness of
austenitic stainless steels
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i i In the present study, strengthening and toughening of stainless steels was
examined by applying HPT (High-Pressure Torsion) deformation. It was found that HPT deformation introduce

strain induced transformation larger extent than conventional rolling. In specimens subjected HPT i
deformation, diffusion is enhanced and the precipitation of G-phase or s-phase were observed in the first

time. In the later part of the present study, the high strength stainless steels prepared by HPT
deformation was annealed to obtain c phase. It was found that such specimen showed good ductility due to

the strain induced martensitic transformation. In summgr¥, by optimizing the deformation and annealing
conditions, it is possible to obtain high strength stainless steels with good ductility arising from TRIP

phenomena.
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Table.1

Table 1  The chemical compositions of SUS304 and
SUS316L [wt.%].

C |Si|Mn| P | S | Ni | Cr |Mo| Fe

SUS304 | 0.05 | 0.6 | 1.0 | 0.03 | 0.01 | 85 | 183 | - | Bal

SUS316L | 0.02 | 0.7 | 1.2 | 0.03 | 0.05 | 12.6 | 17.3 | 2.2 | Bal
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Fig.1 DSC curve of heating rate at 40°C/min
behavior of SUS304 processed by HPT.
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Fig.2 TEM/EDS analysis of annealing time of
100hr at 400°C for SUS304.
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Fig.3 o phase peak by XRD analysis of SUS304
processed by HPT.
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Fig.4 Stress-Strain curve of SUS304 processed
by HPT.
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Fig.5 The relationship tensile stress and
elongation after tensile test.

(2) SUS304 TRIP

(SUS304)
Fig.4 Srpm
700°C ~900°C

Y
SUS304 -
Fig.5  SUS304
0.2rpm
2.6GPa
10% Srpm
0.2rpm
Srpm Y
Fig.6  SUS304
600°C
Srpm 0.2rpm
900°C
600
mEm Srpm
500
EN  ().2rpm

N

(]

(=]
T

TS ><Elongation/ MPa
N W
g 8

—

[

(=)
T

(e

HPT 600 700 800 900
Temperature /

Fig.6 The relationship TS % Elongation and
annealing temperature after tensile test.
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