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Design of an industrial endoscope lens for motor stator inspection
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Abstract: With the development of new energy vehicles, more and more people are paying attention to and purchasing
them. During the production process of new energy vehicles, many micro motors are used, and the inspection of the stators
of these micro motors may require the use of industrial endoscopes. Currently, most industrial endoscopes on the market
have a field of view greater than 100", which, while increasing the observation range, also increases distortion, making sub-
sequent image processing more complex. For micro motor stators, the internal space is narrow and has a conduit structure,
so a large observation range is not required , hence it is not suitable for such inspections. This article designs an optical system
for an industrial endoscope specifically for the internal inspection of micro motor stators, with a field of view of 64° and a
working distance of 20mm, providing an observation range that perfectly covers the entire internal space. The design consists
of 6 spherical mirrors, resulting in low manufacturing costs. The total length of the optical system is 60mm, with a focal
length of 3.99mm and an F-number of 3.3. The distortion is greater than —20% , and the relative illumination is close to 1.
At the Nyquist frequency of 105lp/mm, the modulation transfer function for all fields of view is greater than 0.65. Image

simulation shows that the overall image quality is quite good. Finally, tolerance analysis indicates that the system structure is
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reasonable and meets production requirements, which is also significant for the development of new energy vehicles.

Keywords: industrial endoscope; motor stator; optical design; spherical surface
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