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Wear Processes of the Alumina Abrasive Grain in Dry Grinding
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To study the microscopic behavior of the wear process of an abrasive

grain, single-grit grinding tests were performed in dry conditions. White

alumina was used as the single-grit material, and as work material, carbon

steel S55C was used. The wear aspects of the single-grit were successively

observed mainly by SEM and EPMA. Results obtained are as follows.

In dry grinding, although the wear of abrasive grain seems to be also

promoted by the microchipping and the microfracture, the attritious wear by

the plastic flow of the grain surface is more conspicuous. Also Fe, the main

composition of the work material, was found to remain clearly on the surface

of the grain flat even after the deposits on the worn surface of the grain was

removed by etching. Therefore it is assumed that the wear of grain is affected

by the chemical reaction between the grain material and the work material.
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Fig. 1 Tip profile and dimensions of single-grit.
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Table 1 Chemical composition of specimen.
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Fig. 2 Dimensions of specimen.
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Fig. 5 Secondary electron micrographs of

worn surface of single-grit (3).
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Fig. 4 Secondary electron micrographs of

worn surface of single-grit (2).
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Fig. 7 Relation between worn surface of single-grit

and ground surface (G.L=420mm).
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Fig. 8 Secondary electron micrographs of ground surface.
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Fig. 9 Comparison between worn surface of single-grit and fracture of white alumina.
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Fig. 10 Secondary electron and characteristic X-ray

micrographs of worn surface of single-grit.
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