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Abstract

To address issues affecting the sealing performance of nuclear reactor pressure vessel sealing surfaces after prolonged operation, a
new type of grinding machine has been designed. Through structural optimization of the grinding arms, grinding heads, and grinding
blocks, as well as the grinding media and processes, the machine replaces the commonly used “I”-shaped symmetrically arranged
grinding arms with three evenly distributed grinding arms. The fixed grinding arms are replaced with floating arms with a certain
swing angle, eliminating grinding plane errors caused by the non-perpendicularity of the rotating spindle to the grinding surface.
The structural optimization of the grinding head ensures 100% contact between the grinding block and the surface being ground,
with precise control and real-time display of grinding pressure. The geometric optimization of the grinding blocks eliminates issues
such as tail lifting and skewing, resulting in smoother cutting and better planar guidance. The process includes immediate cleaning
and precise oiling of the grinding surface, extending the durability of the grinding sandpaper, improving grinding efficiency and
surface quality, and preventing the entry of grinding fluid into the pressure vessel. Through 1:1 simulation experiments and further
optimization of the grinding machine design and process parameters, the grinding precision and surface quality of the pressure vessel
sealing surface fully meet the relevant technical requirements. The operability, stability, efficiency, and foreign object protection of
the grinding machine also meet the requirements for on-site engineering use.
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