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ABSTRACT Transmission electron microscopy (TEM) was used to investigate the evolution of
dislocation configuration and the strain induced precipitation behavior during isothermal relaxation at
850 C in a deformed Fe—Ni—-Nb-Ti-C alloy. The stress relaxation curve can be divided into three stages,
the incubation, nucleation and growth, and coarsening of strain-induced precipitates. The highly dense
and twisted dislocations formed during the deformation develop into dislocation cells gradually and
the density decreases with increasing relaxation time. The strain induced precipitates occur along the
dispersed dislocations as well as the dislocation walls, while there are much more precipitates along the
former. The dislocations were pinned by the precipitates which retard the evolution of the dislocation
configuration. As the precipitates start to coarsen, the pinning effect becomes weak and finally the
dislocations get rid of pinning through the bypassing mechanism.
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Fig.1 Stress relaxation curves of the tested alloys alter pre-

deformation with strain 0.25 at 850 C, 3 stages in
curve | corresponding to incubation, nucleation and

srowth, and coarsening of precipitates
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Fig.5 TIEM hmages showing the interaction between the dislocations and the precipitates after relaxation for 200 s

{a) a dispersed dislocation starting to bypass a precipitate (pointed by an arrow)

(b) the final stage of the bypassing process (pointed by an arrow)

(¢) a ball--like precipitate left behind dislocation (pointed by an arrow), the inset to be its magnified image
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