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Thermal Stability of Microstructure in Steel
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Fig. 1. Free energy changes due to heat-or mechanical-
treatment of materials.

Structural changes due to instability in iron and steel.

Structural Changses due to chemical instability:

Precipitation from supersaturated sofid
solution or martensite

Graphitization of cementite.
Crystaliization of amorphous phase.

1) Transition from metastabie
phase

2) Homogenization of segregation.

-} Structural changes due to physical instability:

1) Release of strain energy : Recovery and recrystatiization.

Pracipitate coarsening.
2) Decrease of intertace energy  Grain growth.
Spheroidization of peariite.

Fig. 2. Structural changes due to instability in iron and
steel.
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Fig. 4. Growth of Mo,C carbides at 1000°C.
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Fig. 5. Microstructure of dual-phase steel(55%) annealed
at 1100°C for 1,30 and 100h.
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Fig. 7. Changes in microstructure of Fe-C pearlite during
annealing at 500°C.
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Fig. 8. Changes in microstructure of Fe-C Pearlite during
annealing at 600°C.

Fig. 9. Changes in microstructure of Fe-C pearlite during
annealing at 700°C.
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Fig. 10. Changs in microstructure of Fe-C pearlite in Fe-

0.8%C-0.3%Cr steel during annealing at 700°C.
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Fig. 11. Changes in microstructure of Fe-C pearlite in Fe-
0.7%C-1%Cr steel during annealing at 700°C.
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Fig. 12. Changes in microstructure of deita»pearlxte during
annealing at 1100°C(by SEM).

Fig. 13. Changes in microstructure of delta-pearlite during
annealing at 1150°C(by SEM).

Fig. 14. Changes in microstructure of delta-pearlite during
annealing at 1200°C(by SEM).
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Fig. 15. Relations between (1/S) and t in Fe-C pearlite.

6
(FHE . wt
4}
!
< 3t
g ’
2k
»
o / 100C
/'
QL/O .
0 100 200 300
Annesling Time, t (h)

Fig. 16. Relations between (1/5)° and t in delta pearlite.
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