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ABSTRACT
Our material is Potassium Doped Barium Iron Arsenide superconductor.
K-Ba122 is polycrystalline so it can be drawn into wire form for various
applications.
The main measurement of superconducting properties is a material’s
critical current density (Jc). Our material would need a Jc of 0.1 MA/
cm2 at 10 T to be used in high field electromagnets. The highest
measured Jc from our K-Ba122 is .012 MA/cm2 so we need 10 times
this value for our material to have viable applications.

PROJECT GOAL
Find a correlation between Heat Treatment and
Milling processing times on crystal grain size in
K-Ba122 samples with varied measured Jc values.

Results
These images were taken at 25K X magnification. The image size is 4.668um x 3.501um

IMAGE ENHANCEMENT AND ANALYSIS
Sample 1 raw image

Sample 2 raw image

We found that Milling and Heat Treatment durations affected the Jc of
k-Ba122 samples.
Milling – The measured reagents undergo solid state reaction forming
a powdered K-Ba122 product. The duration of milling time is variable
and it is hypothesized that longer milling times produce samples
with smaller grains.
Heat Treatment – The powdered K-Ba122 in a Nb ampule is heated in
a steel crucible to form a solid bulk material. The duration of heat
treatment time is variable and it is hypothesized that longer times
promote crystal growth and produce larger grains.
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Using ImageJ I enhanced the local contrast, adjusted the brightness
and applied a LUT filter “5 color ramping” to bring out individual grains.
Sample 1 enhanced local contrast Sample 1 filter “5 color ramping”

The particle analysis in ImageJ shows the grain size in terms of area.

I picked the two extreme
samples for analysis
Sample 1 – Heat treated for
0.5h and milled for 50h
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10h and milled for 1h

These histograms show the Feret Estimation of Diamter of the Grains.
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POLISHING vs FRACTURING
Polishing – the first method I used to
prepare my samples for the SEM was
dry polishing. This method caused the
surface of my sample to deteriorate and
individual grains were not
distinguishable, and SEM software
could not identify grain orientation.

I used both of these images to manually trace the grain boundaries onto
transparent paper for both samples.

Conclusion
Fracturing is a viable method for imaging K-Ba122 samples with
these sizes of grains and surface properties.

After scanning these tracings and editing with Photoshop, I created
binary images of the grains.

Fracturing – in order to preserve the
surface features for SEM imaging, I
broke pieces of my bulk sample so that
the surface would contour along grain
boundaries. Using this method, I was
able to distinguish individual grains but
not their orientation.

These results support the hypothesis that longer milling time
produces samples with smaller grains and longer heat
treatment times produces samples with larger grains.
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