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Development of a Virtual Machine Tool — Part 2
Dynamic Cutting Force Model, Thermal Behavior Model,
Feed Drive Model and Comprehensive Software Environment
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ABSTRACT

In Part 2, dynamic cutting force model, thermal behavior model, and feed drive model are presented for development

of a virtual machine tool. Some relevant results with brief descriptions for each model are presented to verify the

proposed models. Experimental results for each model agreed well with the estimated ones. The developed models in

this two-part paper are partially integrated as a comprehensive software environment.
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Fig. 1 Structure of a Virtual Machine Tool
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Table 1 Cuttinjg conditions
Cut Type Width of cut
Case A Corner cut 10mm - 20 mm
Case B Straight cut 20mm
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Fig. 2 Measured cutting forces in the corner for Case A
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Fig. 3 Measured cutting forces in the straight path for
Case B
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Fig. 4 Predicted cutting forces for in the corner Case A
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(b) Inclination errors

Fig. 6 Comparison between the experiment and

estimation
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