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The super-alloys can be classified in four main groups

1 — solubilized for the chromium carbide precipitation
2 — vy’ hardened by the precipitation of the intermetallic [Ni; (Al.Ti)]

3 —v’" hardened by the precipitation of the intermetallic Ni; Nb
4— strengthened by the dispersion of the oxide particles

All the super-alloys have to undergone a solubilization process
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Rolled and Forged Products
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Mechanical properties typical of the rolled or forged products

ksi MPa ksi MPa %

Sheet Annealed 61 421 110 758 39

Tubing Cold Drawn 129 889 145 1000 15
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Mechanical Properties
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Corrosion resistance
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Swirled cast products
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Solubilization ?7???°C + Water quenching
Stabilization 950°C + Water quenching
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Columnar region Equiaxic region

Formation of a NbC-Mo,C network
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Net Weight % Atom %
Counts
Cr 3005 2.36 4.03
Fe 1862 203 3.22
Ni 1569 2.56 3.86
Nb 196146 93.06 88.89
Total 100.00 100.00
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After solubilization at 1190°C
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Fine precipitation of the carbides
at the grain boundaries.

——
iy g

18



|
| Conclusions

d The observed fractures are caused by the formation of a
continuous network of NbC-Mo,C;

d The INCOLOY 825 alloys for the production of casting
are more sensitive to the observed detrimental
phenomena because they are featured by a higher
concentration of Nb (as a strengthening and stabilizing
element) than the alloy used for forging;

d the solubilization of the alloy for te foundry application
has to be performed at leat at 1180°C to avoid the
formation of an interconneted carbide network that
Induces brittleness in the castings.
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