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[ Abstract ] As a critical component in fluid control systems, the surface quality of ball valve spheres directly impacts valve sealing

performance and service life. This study conducts an in-depth investigation into optimizing process parameters and
enhancing surface quality during the precision grinding of ball valve spheres. By analyzing the influence of grinding
parameters on surface quality, a systematic process optimization protocol was established, covering grinding mechanism
analysis, parameter optimization, and surface quality evaluation. Results demonstrate that optimizing key parameters
such as wheel linear speed, workpiece rotational speed, and grinding depth significantly improves surface quality. The
adoption of advanced grinding wheel materials and improved cooling methods effectively reduces surface roughness
while enhancing dimensional accuracy. Experimental data show that the optimized process maintains surface roughness

within Ra 0.2 pm, roundness error below 0.005 mm, and more uniform residual stress distribution. This research

provides reliable technical support for precision machining of ball valve spheres.

[ Key words ] ball valve ball, precision grinding, process optimization, surface quality, roughness, shape accuracy
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