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Abstract

The influence of temperature on the deformation structures of Fe-Mn-Cr austenitic steel
was studied by means of tensile testing and transmission electron microscopy (TEM) in a
temperature range from —70 to 360°C.

Yield stress indicated the temperature dependence below 200°C and the dynamical strain
aging occurred between 200 and 300°C at which temperatures the higher work hardening
was obtained.

Deformation structure also varied with the temperature and e-phase was formed at
—70°C. With increasing in deformation temperature the yield stress decreased and stacking
faults and further dislocations occurred. The stacking fault energies were determined by
“in situ experiments” using TEM and it was clarified that the stacking fault energy increases
with the increasing in temperature.

Thus, the yield stress and the work hardening were affected by the structures which
depend on deformation temperature and stacking fault energy. Furthermore, it seems that
the increase in stacking fault energy at higher temperatures would cause mobile dislocations

to increase and to interact with carbon atoms in solution during deformation.
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Table 1 Chemical composition of specimen (wt %)

C Si Mn P S Ni Cr N

0. 48 0.58 18.1 0.025 0.004 0.20 4.68 0.112
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Fig. 1 Typical load-elongation curves at various temperatures
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Fig. 2 Temperature dependences of yield stress
and work hardening rate
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photo. 1 Transmission electron micrograph of
the as-solution treated
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photo. 2 Transmission electron micrograph after
straining by 5% at —70°C
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photo. 3 Identification of phases after 2% tension at —70°C:
(a) bright field image, (b) dark field image, (¢) dif-
fraction pattern of area of bright field in (a), and
(d) indexed pattern ; the pattern consists of two super-
imposed reciprocal lattice sections of 7 (fec) and e
(hep) phases
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photo. 4 Transmission electron micrographs after straining by 5% at (a) room
temperature, (b) 150°C, (¢) 250°C and (d) 360°C
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Fig. 3 Relation between mechanical property and deformation

structure at various temperatures
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photo. 5 The variation of extended dislocation node

size with increasing in temperature: (a) room
temperature (b) 150°C and (c) 250°C
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