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Study on surface micro-cracks of vitreous optics
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Abstract; The reasons which effect on the surface quality of vitreous optics was investigated and the surface
micro-crakes were regarded as a main source that could change the surface strength. The causes of the surface
micro-cracks were analyzed based on the mechanical grinding and forming process, then, the crack tip stress
concentration and the Griffith energy balance theory were used to analyze the crack propagation mode. Com-
bined with the surface structure defect theory and grinding crafts, the removal mechanism of micro-cracks and
the effect of HF etching method were described. Finally, the methods to enhance glass strength by manufac-
ture technology were proposed, which focus on the some surface processing, such as ion exchanging, coating
and HF eting. It suggests that the HF etching would be more suitable for the removal of surface micro-cracks
in processing the vitreous optics. .
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Fig.1 Turning geometry of hard and brittle materials
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Fig.3 Stress concentration of elliptical hole( ¢ =3d)
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Fig.5 Two-dimensional model of surface structure of

alkali silicate glass
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Tab.1 Solubility of hydrofluoric salt
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Fig.6  Micro-configuration of surface micro-cracks
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