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Hot tearing susceptibility was investigated through minor element additions. After casting four molds each separately doped This work is sponsored by Arconic Power
with B, P, Si, and Hf, the microstructural changes were observed to determine correlations to hot tearing. The P and Hf- : :

doped molds exhibited the worst hot tearing properties due to an increased difference in the equilibrium and non-equilibrium and Propulsmn, Whitehall, M

solidus during solidification, segregation, and eutectic pool clustering. According to the microstructures, the B-doped mold

should have developed a hot tear because it behaved similarly to the P and Hf-doped molds. When casting Ni-based A RCO N Ic
superalloys, elements that contribute to these properties should be avoided to decrease the likelihood of hot tearing. Innovation, engineered
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along grain boundaries. The need of this project is to
understand compositional effects on the tendency to hot tear
and the interactions at and away from the grain boundaries
of Inconel 738 (IN738) with minor element additions. The
goal is to understand compositional effects on microstructure
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Table 3: Data of eutectic pool volume fractions away from fracture, volume percent of voids near the

and the tendency to hot tear in IN738. The interpreta’[ion of - LR ) SpeC?men bars. Of the 16 fracture, and the average maimum eutectic pool clustering length ofth tensile bar specimens. .
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element and has been linked to increasing the area of the Si-doped 1312 1170 142 0.63 530 . The baseline and Si addition showed a AT, below 200°C.
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Recommendations

Future work can include looking at solidification rates in the
alloys. By decreasing solidification rates, the AT, would
become less than the AT, . From the results seen in the Si-
doped mold, this would decrease the susceptibility to hot
tear. Other future work can include using an alloy that has
hot tearing problems to observe If additions can decrease
ke hot tearing susceptibility. The B-doped mold’s microstructure
| | | | | _ | i | R e - & was similar to that of P and Hf-doped molds, yet exhibited no
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showing the carbides obtained from the chemistry slugs

High temperature tensile testing at 2000 °F was utilized to || Carbide morphology and volume percent were found to be similar | X-ray Photoelectron Spectroscopy can provide quantitative
replicate  intergranular  fracture during  solidification. || across all samples. The volume percent of the IN738 gating, B- || chemistry distribution and segregation data.

Thermo-Calc software was utilized to investigate || doped, P-doped, Si-doped, and Hf-doped were 1.35%, 1.91%, References
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