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Observation of Dislocation Structures in IN 617 during Cyclic and Stress
Reduced Deformation at 1073K.

Seong-Uk An
Advanced Analysis Center, Korea Institute of Science and Technology, Seoul 136791
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Abstract IN 617 was crept under applied stresses of 107 and 180 MPa by monotonic deformation to &
=0.20 at 1073 K. Also, after creeping to €=0.18 at 180 MPa, the stress was reduced to 107 MPa for
one specimen, while a cyclic load ranging from 0.2MPa to 180 MPa was repeatedly imposed to other
specimens for 17 second periods, respectively. The creep curves for each case were compared in terms of
dislocation structure with that of monotonic creep deformation. The creep curves from stress reduction
change of 180 to 107 MPa and cyclic deformation of 108 and 0.2 MPa exhibited nearly identical transi-
tion creep curves, the latter also showing cyclic creep deceleration( CCD). The recovery creep curves can
be explained in terms of subgrain size and free dislocation density.
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Fig. 1. Creep rates € of Al as a function of strain ¢ dur-
ing monotonic and cyclic deformation”.
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Fig. 2. Je as a function of strain &".
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Fig. 4. Original creep curves of elongation(strain), load and record time.
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Fig. 5. Creep rates of (1) stress reduction from 180 to 107 MPa and (2) cyclic deformation from 180 MPa(17sec.) to
0.2 MPa(17 sec.), in comparison with monotonic creep rates. The stress reduction{ ++++ : 1) and cyclic (++-: 2)
deformation have been carried out after monotonic deforamtion to e=0.18 at 180 MPa.
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Fig. 6. TEM observations of dislocation structure crept
to €e=0.22 at 175 MPa.
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Fig. 8. Detailed dislocation structure of Fig. 7.

Fig. 10. Detailed dislocation structure of Fig. 9.
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Fig. 7. TEM observations of dislocation sturucture
after stress reduction tests (corresponds to point 1 in
Fig. 5).

Fig. 9. TEM observations of dislocation structure after

cyclic deformation tests( corresponds to point 2 in Fig.
5).
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Fig. 11. (a) Creep curves, (b) free dislocation densities
and (c) subgrain sizes during transient creep after
stress reduction from 180MPa to 107MPa(1) and cyclic
deformation between 180 and 0.2MPa(2), after defor-
mation at 180MPa and €=0.18.
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