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Research on the Residual Error Evaluation Method for Deterministic
Polishing of Aspheric Optics

WANG Chunjin  WANG Zhenzhong PANRi XIE Yinhui GUO Yinbiao

(Department of Mechanical and Electrical Engineering, Xiamen University, Xiamen 361005)

Abstract: Residual error evaluation method for deterministic polishing of aspheric optics is studied. Two residual error evaluation
methods, which are axis-direction error method and normal error method respectively, are researched theoretically. It’s inferred that
the residual error of aspheric surface should be evaluated by normal error method. A new approach is proposed to calculate normal
direction residual error on the basis of the axis-direction residual error of the aspheric surface. There exists difference between these
two kinds of error which increases from the center of the aspheric optic to the edge through the comparison of them. Taking bonnet
polishing and numerical controlled small tool polishing as examples, experiments are made to quantitatively prove that using
axis-direction error method to evaluate residual error in deterministic polishing would introduce different degrees of processing error.
It’s found that the processing error is positively correlated with the relative aperture of aspheric optics, which is the ratio of the
optic’s aperture and vertex’s curvature radius. Therefore, it is recommended to use axis-direction error method instead of normal error
method as the evaluation method of the residual error during deterministic polishing aspheric optics with relatively small relative
aperture; the opposite is the other way around.
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