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Fig.1 Carbides morphology in DZ40M alloy (a) as cast and (b)
annealed at 1223 K for 60 min
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Fig.2 Schematic illustration of interaction between precipitation

and recrystallization
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Fig.3 Microstructure of DZ40M alloy annealed at 1423 K for
2 min (a) and 8 min (b)
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Fig.4 Microstructure of recrystallization grain nucleated near

the primary carbides (annealed at 1423 K for 20 min)
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Fig.5 Secondary carbides pinned the migration of recrystal grain

boundary (annealed at 1423 K for 20 min)
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Fig.6 Recrystal grain boundary migrate through the coarsened

secondary carbides (annealed at 1423 K for 20 min)
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Fig.7 Microstructure of DZ40M alloy recrystallization annealed
at 1423 K (a) and 1372 K (b) for 60 min
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The Interaction between Precipitation and Recrystallization of Direction
Solidified Cobalt Base Superalloy DZ40M

Zhao Yang, Wang Lei, Yu Teng, Ding Haifeng
(The Key Laboratory for Anisotropy and Texture of Materials (Ministry of Education), Northeastern University, Shenyang 110004, China)

Abstract: The interaction between precipitation and recrystallization were discussed in DZ40M alloy after shot peening treatment. The
results show that the precipitation occurs prior to recrystallization, annealed at 1423 K; the secondary carbides could prevent the nucleation
behavior of recrystallization near the primary carbides; the migration of recrystal grain boundary is pinned by secondary carbides, only few
of coarsen carbides away from primary carbides are observed and recrystal grain boundary could migrate through them, when the annealing
temperature is below 1473 K, the amount of secondary precipitation is more, smaller size and closer interval. They could effectively retard
the recrystallization behavior in DZ40M alloy.

Key words: DZ40M alloy; precipitation; recrystallization; primary carbide; secondary carbide
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