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Abstract Numerical control (NC) machining is an effective method for soluting the problem of aspheric machining.
For the application of aspherical lens in large solid-state laser system , a novel method via ultra-precision grinding
has been proposed to shape the hard-brittle material with high accuracy and efficiency. To improve the machining
quality and efficiency, the machining experiments are carried out to find the influence of grinding depth and feeding
speed on surface quality. The subsurface defects have been effectively restrained by adopting the larger grinding
depth and smaller feeding speed. And the compensation machining is also investigated. The compensation machining
with equal profile error curve can reach fine surface with less than 3-microns error in peak-valleyy (PV) values for
330 mm X 330 mm aspherical lens.
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Fig.1 Aspheric machining flow chart
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Fig. 2 Schematic diagram of machine tool structure
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Fig. 3 Machining control model of plane grinding wheel
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Fig. 4 Machining locus planform
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Table 1 Experimental project of grinding depth and

feed speed
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Fig.5 Grinding surface quality

(zoom in 500 times, the arrow direction means fine quality)
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Fig. 6 Measurement system diagram
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Fig. 7 Schematic diagram of compensation machining
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Table 2 Parameters of compensation machining

Workpiece 330 mm X 330 mm
K9 glass

Granularity of grinding wheel 1000#

Speed of spindle /(r/min) 66

Speed of grinding wheel /(r/min) 1500

Feeding depth /pm 20

Feeding speed /(mm/min) 6~10
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Fig. 8 Measurement result of initial machining
(PV=19 pm)
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Fig. 9 Measurement result of the first compensation

machining (PV=5~7 pm)
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Fig. 10 Measurement result of the second compensation
machining (PV=3 pm)
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