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Abstract; In order to realize the ultra-precision grinding of high-gradient thin conformal aspheric on
ALON infrared ceramic, the material property of ALON and the structured feature of high-gradient
thin conformal aspheric was analyzed firstly. The precision jig was design and the main dimensions
were optimized by finite element method. Secondly, the ALON grinding experiments were
implemented. The results indicated that although the roughness would reduce with the decrease of
workpiece spindle speed and wheel abrasive size, the effect of abrasive size on roughness was more

significant. Finally, the ultra-precision grinding procedures were established for ALON high-gradient
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thin conformal aspheric. The form accuracy PV value of ground ALON workpiece was 2 pm, while

the surface roughness was 8. 6 nm.

Key words: high-gradient thin structure; conformal aspheric; ALON; ultra-precision grinding;

jig design
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Tab.1 Materials property of ALON
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Fig. 1 Grinding methods of ALON high-gradient thin

conformal aspheric
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Fig. 2 Simulation with different loading position
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Fig. 3 Effect of jig working height on deformation
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Fig. 5 Effect of jig groove width on deformation
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Fig. 6 Loading position in thickness simulation
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Fig. 7 Effect of jigthickness on jig deformation
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Fig. 8 Precision jig and champed ALON workpiece
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Tab. 2 Scheme of grinding experiments
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Fig. 9 Effect of workpiece spindle speed on roughness
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Fig. 11 ALON morphology by different abrasive size
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