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were performed. « There is little difference between the parallel and perpendicular directions for both

the Vickers and nanoindentation data. There is however a large difference
between the in interior and boundary regions. This can be attributed to a
substantial decrease in the grain size of the boundary region.

* The remaining difference between the Vickers hardness data and corrected nanoindentation
values can be accounted for by intrinsic effects such as grain boundaries and statistically
stored dislocations (SSDs).

« Nano-indentation was utilized to
examine the microhardness of the
Interior and boundary regions.

- Vickers hardness testing was also i ;

performed for comparison. Array of indents on as-received deposit parallel to the MleO-CompreSSK)n Prediction of bulk stress-strain data
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« From our nanoindentation and micropillar experiments it is possible to predict the bulk-scale yield
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primarily be explained by a reduction in the dislocation density due to thermal
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TEM Iimaging reveals a significant Conclusion and Future Works
reduction in the dislocation density | S o | o |
of the interior region 1.1x1015 m=2  There is a clear distinction in hardness between the interior regions of the individual constituent
S 6.25%1014 m=2 . particles and the boundary regions which is explained by extreme differences in grain size.
From the Taylor equation * The unique microstructure of the coating leads to a non-uniform response to heat-treatment. The
> X T =2 % aub mechanical data indicated the majority of grain refinement begins to occur at ~300°C with the
ty = apb-/p entirety of constituent particles consumed by a single grain at ~400 °C, after which the

we see a difference of ~60 MPa microhardness decreases substantially.

| | | which is in agreement with the . . . .
HAADF STEM images of the dislocation structures of  We were able to accurately the macroscopic yield strength of the coating from our micromechanical

. o experimental results. . 1 . .
(a) as-received and (b) 300°C annealed samples P data. The methodology presented here will be utilized to investigate Ta coldspray systems.
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