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Fig. 1 Sizes of the casting bars and the standard stress rupture sample
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Fig. 3 Distributions of the porosities in the casting-bars with various shapes
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Fig. 4 Morphologies of the dendrites in the casting-bars with various shapes
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Fig. 5 Microstructures of the dendrite / inter-dendrite regions in the casting-bars with different shapes
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Table 1 Rupture properties of the casting-bars with various shapes under 760 “C/645 MPa
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Fig. 6 Fracture morphologies of the casting-bars with various shapes after rupture up to fracture at 760 “C/645 MPa
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Fig. 7 Microstructures of the regions near the fracture in the alloy after rupture up to fracture at 760 °C/645 MPa
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Influence of Casting-Bar Shape on Microstructure and Rupture Properties
of K417G Nickel-Based Superalloy
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Abstract:

According to the observing on the microstructure of the K417G alloy casting-bars with various shapes (taper,
R5 and R30) by OM and SEM, rupture property tests under 760°C /645MPa and the analysis of the fracture
structure, the influence of the casting-bar shape on the microstructures and the rupture properties of the alloy
have been investigated. Results showed that the core region of the taper casting-bar mainly consisted of
equiaxed crystals, while the edge region consisted of columnar crystals. However, the R5 and R30 casting-
bars mainly consisted of equiaxed crystals. In the taper casting-bar, the sizes of the carbides and the eutectics
in the inter-dendrite region were obviously bigger than those in the R5 and R30 casting-bars. And the number
of the porosities in the taper casting-bar was also great. The cracks initiated from the carbides in the inter-
dendritic and grain boundary regions or the edge of the eutectic, then propagated along the inter-dendrite or
the grain boundary to form the macrocrack. It is considered to be one of the main fracture mechanisms of
the alloy. On the other hand, porosities connections in the alloy can also form the cracks and accelerate the
fracture of the alloy, which is thought to be another fracture mechanism of the alloy. Wherein, the shorter
rupture life of the taper casting-bar is thought to be attributed to the more carbides, eutectic and the porosities
in the microstructure.
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