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Abstract; Through the experiment of YG6 tool turning zirconia with different tool geometric
parameters, the theoretical model of tool volume wear was studied in engineering ceramic turning.
Starting from strength theory and the essence of tool wear material migration, tool wear scale was
extended from two-dimensional wear to three-dimensional wear. Based on the adhesion effect
mechanism, the tool wear mechanism of zirconia ceramic turning was studied. Based on
mechanical analysis, and adopting the method of layer by layer integration, the relationship
between the tool geometric parameters and the flank wear area was synthesized, and the theoretical
model of tool volume wear was established. Verification experiment results showed that tool
volume wear decreases firstly and increases afterward with the increase of the rake angle and back
angle, and decreases with the increase of the corner radius. The theoretical value of tool volume
wear is consistent with the experimental results, and the average relative error is 4% ~ 15% , which
indicates that the model has high reliability.
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Fig. 1 Schematic diagram of contact interface of the
tool workpiece under microscopic conditions
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Fig. 2 Adhesive wear model of the tool
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Fig. 3 Model of tool volume wear V,
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Fig. 4 Model of tool tip wear morphology
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Fig. 7 Schematic diagram of flank wear morphology
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Fig. 8 Geometry morphology of tool tip volume wear
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Fig. 9 Schematic diagram of the tool tip force
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Table 1 Experiment parameters of zirconia ceramic
turning
Sg%\éﬁ% HU% Yo }aﬁoj a, 7]9%9][&*4% r
(*) (*) mm
-24,-19, - 14,
-8 -9,-4,1,6,11 19 0.5
7,10,13,
9-~16 -9 16,19,22, 0.5
25,28
0.5,0.6,0.7,
17 ~24 -9 19 0.8,0.9,1.0,

1.1,1.2
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Fig. 10 Wear morphology of YG6 tool tips under four experimental conditions
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Fig. 11  Effect of rake angle on tool volume wear
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Fig. 12 Effect of back angle on tool volume wear
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Fig. 13 Effect of corner radius on tool volume wear
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