Microstructural and mechanical behavior of Additively Manufactured /18
PURDUE 00S alloys after ageing treatment
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Abstract: The high-strength oxide-dispersion strengthened (ODS) alloys are potential candidates for
high temperature turbine blades or high-temperature creep resistant materials. The full capabillities of
the additively manufactured ODS alloy is still being researched. Through analyzing mechanical
properties and microstructures in the as-printed, homogenized, and aged states, a better
understanding can be developed. This study can lead to the design and optimization of ODS Ni
alloys with advanced high temperature creep resistance.
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Additive manufacturing was done with a FormAlloy XS DED printer
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Significant increase in yield strength(50-60%) in both types of aged ODS alloy.
Ultimate Tensile Strength (UTS) largely improved in both sample sets as well.
Elongation to fracture dropped by around 60-70% in both sample sets after ageing
Chromia ODS alloys showed more strengthening than Yittria ODS alloys after ageing.
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Image of DED Printing of Samples
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Test Methods:

« Scanning electron microscopy (SEM) and Energy dispersive X-ray
spectroscopy (EDS) was done on the Quanta 650.

* Vickers's hardness testing was done on the Leco Vickers Indenter

Conclusion

+ X-ray diffraction (XRD) was done on the Bruker D8 focus o 1 , s s . XRD scans |ndlca’_[ed a (?OF.ISOlldatlon into the (111.) crystallograph!c
diffractometer ) i ; | orientation, especially within ODS alloys, suggesting success during
: : - * Nb and Mo microsegregation are observed in the as-printed samples. homogenization, and continued development of this phase through
* Tensile testing was done on the Sintech 30/D « Chromia sample also shows an alumina particle created when chromia reacts with Moy ’ P P J
Al. Yttria showed no chemical reactions as it is stable at high temperatures. aging
«  When looking at the homogenized and aged samples, the pattern is mostly « SEM and EDS showed the almost complete elimination of the

eliminated. EDS was used to ensure the heat treatment was successful. microsegregation, indicating that the samples underwent

_ successful heat treatment.

Heat Treatment: Microhardness Results * Microhardness showed a sizable increase in hardness with ODS as-
printed, which while still remaining harder after aging, was weaker
than the control in the intermediate heating phase

» Tensile data suggested a substantial strength increase is available by
merging both ODS alloys and a proper heat-treatment method, which
while developing a more brittle material, could have several
potential aerospace applications.
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