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Abstract: Based on the tribological principle and furrow effect, the effect of ceramic material on
the wear mechanism of cutting tools was discussed by cutting experiment of lithium disilicate glass
ceramics.
morphology and arrangement for ceramic crystal on the tool wear in the turning process was
revealed, which made the application of wear mechanism more extensive and intuitive. Based on
geometric and kinematic analysis, a model of the tool wear of turning tools for engineering
ceramics was established and tested. Both the theoretical and experimental results show that, with
the increase of cutting length, the wear volume first shows a steady increase, and then due to the
increasing wear surface and the heat accumulation causes the phenomenon of bond wear, the tool
wear speed increases sharply, and finally leads to the tool edge breakage and failure.
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Fig. 1 Furrow effect mechanism of turning tool wear in
brittle materials
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Fig.2  Schematic diagram of actual glass ceramic
chips and their  morphology  under
metallographic microscope
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Fig. 3 Pattern mode of tool wear
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Fig. 4 Calculation model of tool wear
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Fig. 5 Schematic diagram of glass ceramics anti-cutting
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Fig. 6 Schematic diagram of effective crystal in anti-
cutting progress
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Table 1 The measurement data of ceramic grain diameter
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Table 2 Experimental results of wear volume of YG6 tool turning on lithium disilicate glass ceramic tool
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Fig. 8 The relationship between wear volume of tool
and cutting length
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