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Abstract: To solve the problem that dressing of metal bonded diamond grinding wheels during the
grinding process for a large aperture aspherical RB-SiC mirror, high pressure abrasive water jet dress-
ing was investigated. The unused, worn and dressed grinding wheel topographies were observed and
compared to analyze the wear and dressing mechanism. 3D surface roughness amplitude parameters of
these topographies, which include Sp, Sq, Ssk, and Sku, were analyzed and comprehensive evalua-

ted. The experiment results show that abrasive grains of the unused or the worn grinding wheel are
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increased and well protruded from binder after dressing, which will lead to a decrease of normal and

tangential grinding force. The feed rate of nozzle have no significant effect on the 3D surface rough-

ness of grinding wheel as the feed rate is between 0.5 to 16 m/min. The results verified the feasibility

of high pressure abrasive water-jet in-process dressing of metal bond diamond grinding wheel.

Key words: high-pressure abrasive water jet; metal bond diamond grinding wheel; dressing; RB-SiC

mirror; three-dimensional surface roughness
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Fig. 3 The dressed metal bonded diamond grinding

wheel
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grinding wheels
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Fig. 4 New grinding wheel surface(Magnification of

200)
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Fig. 5 Abrasive grains of new grinding wheel sur-

face (Magnification of 1 000)
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Fig. 6 Worn grinding wheel surface topography

(Magnification of 200)
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Fig. 7 Abrasive grains of worn surface of grinding

wheel (Magnification of 1 000)
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Fig. 8 Grinding wheel surface topography afterabra-
sive water-jet dressing ( Magnification of

400)
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(b)Maximum peak height of the grinding wheel surface

topography before and after dressing
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(d)Kurtosisof the grinding wheel surface topography

before and after dressing
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Fig. 10  Effect of feeding rate on surface roughness

altitude parameters
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