
Uncertainty in 
Electric Propulsion 
Erosion 
Measurements
J. Mackey, J. Frieman, and D. Ahern
NASA Glenn Research Center, Cleveland, Ohio 44135

J. Gilland
Vantage Partners LLC, Brook Park, Ohio 44142

Propulsion and Energy Forum
Indianapolis, IN 2019

www.nasa.gov 

https://ntrs.nasa.gov/search.jsp?R=20190030507 2019-12-26T07:30:25+00:00Z





Source Relative Uncertainty Parameters 
of Interest 

Parameter Description 

Calibration uncertainty  
�A�?�=�H=

�7�?�=�H

�=
$
 

�7�?�=�H Calibration uncertainty, see table 
2. 
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Masked standard  deviation, 
Masked measurement count. 

Component roughness, 
exposed region 
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Exposed standard  deviation, 
Exposed measurement count. 

Component waviness 
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�7�S�=�R�U Deviation of surface from straight 
line background correction. 

Segment time off-point 
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�7�P�E�I �A Operating time spent at off 
nominal wear point. 

 

Factor Factor Range Factor Description 
Step Size 1-15 ��m Physical distance between single measurement 

locations. 
Averaging 1-20 points Repeated measurement averaging performed 

at a single location. 
Acquisition Rate 200-1000 Hz Sampling frequency of the collection optics. 
Brightness 25-100% Illumination brightness intensity of the optics. 
Focus Height 744-2047 ��m Nominal distance between optics and surface 

feature. 
Off -Nominal Tilt  ±5º Angle between optics and surface feature. 
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Combination of Sources
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Case Study Graphite Pole Cover
�� Graphite inner front pole 

cover eroded for 1015 
hours.

�� At beginning of segment 
cover was polished to 
uniform finish.

�� Erosion steps were 
measured at several 
radial locations across 
two masked 
components.

�� One example trace is 
presented for clarity.
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