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Measurement Method of Plane Grid Gap Based
on Hole Projection Area
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Abstract: The grid gap is a key parameter affecting the dispersion angle and power of the thruster. In order
to solve the technical problem of automatic grid gap detection in the grid assembly process, the mathematical
model of grid gap and small aperture area was established for the special structure of grid aperture and the charac-
teristics of light propagation. The non—contact plane grid gap detection method based on machine vision was pro-
posed and a test platform was built. The center hole of grid was selected for 35 repeated tests. The standard devia-
tion of the method is 12jwm, which has a high repeatability. The accuracy verification test results show that the ac-
curacy of the system is higher than +20pm, which meets the requirements of grid gap measurement during the as-
sembly of ion thrusters and is expected to replace the existing manual inspection methods in practical applications.
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Fig.1 3D Schematic diagram of the grid gap
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Fig.2 Schematic diagram of the grid component
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Fig. 5 Image preprocessing and area measurement
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Fig. 6 Ion optics gap measurement system

i
2t
. '7 oy b : -
sl :
Projection screen|

Fig. 7 Detecting distance assembly
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Fig. 8 Satter plot of grid aperture measurements
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Table 1 Main measurements parameters of ion grid gap

Parameter Optics Laser

Sample size 35 35
Average measurement/mm 0.998 1.000
Minimum measurement/mm 0.98 0.99
Median measurement/mm 0.995 1.000
Max measurement/mm 1.018 1.010
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