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Study of Method of Sphericity Evaluation and Error On-line
Compensation for Large Spherical Precision Grinding

HU De-jin
(School of Mechanical Engineering,Shanghai Jiaotong University , Shanghai 200240 , China)

Abstract: A new method based on image recognition is presented for the sphericity evaluation and error
on-line compensation for large spherical precision grinding, The main principle of the proposed method is
to determine the spherical shape error according to the spherical grinding trace morphology,and discrimi-
nate the geometric position deviation of grinding spindle rotation center line and the ball rotation center
line according to the spherical shape error. The geometrical errors of machine tool are analyzed and math-
ematically modeled. On this basis, an on-line compensation device is designed, and an automatic com-
pensation method of sphericity error is proposed. Experiments show that the proposed method can effec-
tively improve the shape precision of large spherical grinding.

Key words : manufaturing technology and equipment ; large sphere; precision grinding; image identifica-

tion; error compensation
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Fig. 1  Sphere painted with hard alloy material
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Fig.2 Artificial detection of spherical accuracy
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Fig.4 Spherical envelope
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Fig.5 Schematic diagram of spherical grinding
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Fig.6  Geometrical errors of spherical grinding
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Fig.7 Grinding traces on upper concave
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Fig.8 Cross textures on both sides of sphere
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Fig.9 Schematic diagram of image acquisition

of grinding trace morphology
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Fig. 12 Structural diagram of on-line

sphericity error compensation
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Fig. 13 Grinding traces on upper concave
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Fig. 14 Flow chart of sphericity error discrimination
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