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Abstract: For the purpose of detecting 3D geometric topography of an arc diamond wheel precisely and
efficiently in aspheric element processing, the methodology of on-machine measurement and the error
evaluating of 3D geometric topography were proposed. Firstly, the mathematical model of screw-scan-
ning track for the diamond wheel was established, and the profile data of the diamond wheel were ac-
quired by a displacement sensor. After data filtering and interpolating, the 3D geometric topography
of the diamond wheel was established. According to the feature of aspheric parallel grinding, some pa-
rameters to criticize the shape accuracy of arc wheel were put forward. By extracting the wheel profile
of the axial direction, the arc radius and center coordinates were calculated by least-square circle fit-

ting. And by error segregating, arc error, circular runout error and the deviation of profile center for
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the diamond wheel were extracted. Finally, an arc diamond wheel in aspheric element processing was

measured experimentally. Some key dimensions and errors of the diamond wheel were achieved. The

average radius of the wheel is 55. 442 3 mm and the fluctuation range of radius is 0. 16 mm. The arc

error in the girdle of =8 mm is about 5 pm, the circular runout error is about 2 um and the relative

deviation of profile center is 0. 008 mm. By using those measured data, a large scale aspheric optics

grinding experiment was performed and results show that the surface errors( P-V and RMS) of the el-

ement are about 4. 62 pm, and below 0. 7 um, respectively, which satisfies the engineering require-

ments.

Key words: aspheric grinding; arc diamond wheel; 3D topography error; on-machine measurement;

screw-scanning measurement
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Fig. 1 Continuous on-machine measurement of arc wheel
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Fig. 2 Measuring principle of laser triangulation
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Fig. 3 Measuring error caused by offset of light path
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Fig. 4  Acquisition trajectory and workflow of data processing
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Fig. 6 Residual error of cubic interpolation
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Fig. 7 Max coordinate deviation of wheel
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Tab. 2 Measuring parameters of arc wheel form error
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Tab. 3 Parameters of grinding process
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Tab. 4 Parameters of aspheric optics
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