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Abstract: The project objective was to evaluate the microstructure and mechanical behavior

of additive-manufactured Alloy 718, produced by directed energy deposition (DED). After This work is sponsored by Praxair Surtace Technologies,

confirming optimal printing parameters for Alloy 718, chromia and yttria particles were added . Indianapolis, IN
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general increase in hardness and tensile strength, favoring the chromia ODS. Increased SURFACE TECHNOLOGIES more productive
properties are due to uniform dispersion of oxides throughout the nickel matrix.
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Preparation & Methods

SR * The chromia ODS alloy has a more homogenous surface dimple
» Control sample appears to have smaller, more equiaxed « The yttria ODS alloy shows a non-homogenous breakage as

grains while chromia and yttria samples have shown by the stress-centered ridgelines.
similar variation in grain size.

Ceramic particles were mixed into the alloy-718 powder «  On average, chromia oxides measured 270 nm in diameter
through ResonantAcoustic® mixing in a LabRAM Il apparatus. while yttria oxides measured 115 nm.

N _ _ « Grain boundaries in the oxide samples depicted Average Standard Hardening
Additive manufacturing: FormAlloy X5 DED printer smaller patches of grain orientations. - Hardness (HV) |Deviation (HV)

« Black dots found in the oxide-free control sample scaled

Sample Preparation

Microhardness results
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ODS alloy EDS results-Cr,0, ODS Chromia 326.2 24.2 41.3%
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Laser scanning speed: 700 mm/min
Laser power: 600 W

 The ODS alloys are stronger than the control samples.

Tensile coupons were prepared for « Chromia ODS showed a greater hardening by 41.26%.

mechanical testing.
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600 (D) ¥=42.9  [(E) ¥=36.7 |(F)¥=32.1 This shows the chemical reaction of the chromia oxide in the . The yttria ODS (A) shows more rippling around the indents
7.18 alloy ?de the even dispersion of oxide particles into the * The chromia ODS sample (B) does not show prominent ripbling.
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« Microhardness by a Leco Vickers Indenter ’ e  High temperature mechanical properties of ODS alloys.
« Heat treatment of ODS alloys.
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« Chromia and yttria particles added through ODS resulted in
increased tensile strength and hardness of Alloy 718

« SEM showed uniform dispersion of oxide particles throughout the
nickel matrix.

« Improvements suggest that ODS techniques could be employed in
industry for high strength applications.
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