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Cross-Coupling Controller for 5-Axis CNC Machining
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Fig. 1 Contour error and tool orientation error
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Fig. 2 Schematic of the proposed 5-axis cross-coupling controller
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Fig. 3 Mechanical configuration of a 5-axis machine tool
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Table 1 System parameters

Parameters X-axis | Y-axis | Z-axis | A-axis | C-axis

Open-loop gain

B 2540 | 25.17 | 25.37 | 0.0051 | 0.0101
[sec™]

Time constant 576 5.77 5.50 585 5.75

[msec]
Axial controller gain 3.2 16070 | 8101
Cp 22.5 112491 | 56709
Cross-coupling |~ -, 176 78744 | 39696
controller gains
Cp 0.0008 4.0175 | 2.0253
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Fig. 4 Comparison of the tool orientation error models
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Fig. 5 Comparison of the contouring accuracy
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