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Statistical Analysis on Aperture Diameter of Flat C/C Grids Using Image Scanner
By
Yasuhito Toyoda™, Kazutaka Nishiyama** and Hitoshi Kuninaka™**

Abstract : The erosion of accelerator grid aperture due to impingement of charge-exchange
ions limits the normal operation of the microwave discharge ion engine, in which long life and
high reliability are inherent because of electrode-less plasma generations. A commercially
availableimage scanner and image-analysis software enabled to statistically analze the diameters
of the huge number of apertures in the flat C/C grids. This measurement method was applied to
the accelerator grids of 110 ion engine after the 20,000 hour endurance test and p20 ion engine
under ion machining in 30 hours. As a result, it was revealed that the erosion distribution of the
110 grid had the azimuthal dependence. Moreover, we obtained the design guide for the next u20

accelerator grid, to make the apertures with tapered shape on the side of upstream.
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