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Abstract The control of diamond turning is wusually achieved through a

laser-interferometer feedback of slide position. The limitation of this control scheme is
that the feedback signal does not account for additional dynamics of the tool post and
the material removal process. If the tool post is rigid and the material removal
process is relatively static, then such a non-collocated position feedback control
scheme may surficee. However, as the accuracy requirement gets tighter and
desired surface contours become more complex, the need for a direct tool-tip
sensing becomes inevitable. The physical constraints of the machining process
prohibit any reasonable implementation of a tool-tip motion measurement. It is
proposed that the measured force normal to the face of the workpiece can be
filterd through an appropriate admittance transfer function to result in the
estimated depth of cut. This can be compared to the desired depth of cut to
generate the adjustment control action in addition to position feedback control. In
this work, the design methodology on the admittance model- based control with
a conventional controller. is presented. Based on the empirical data of the
cutting dynamics, simulation results are shown.
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2. Admittance Model-Based Feedback
Control
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2.2 Admittance Model with
Overlapping Factor
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2.3 On-Line Closed-Loop Control
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Cutting Speed 4 m /sec

btartmg Rddlub of

Copper

Materldl

Spindle Speed : 7.2 s

L Workpiece  90.17 mm o
Cuttmg Depth 6 m Feed Rate : 58.42 im / sec
Infeed Rate : 8.1 i / rev | Tool Radius : 0.762 mm

Overlapping factor : 0.937 |Residual force (F..): 0.1 N

| kd @ 694 time steﬁi

Table 1 : Basic sct of cutting conditions
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Fig. 1 Overall admittance model-based feedback control
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Fig. 3 Tool-workpiece interface model
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Fig. 5 Simulation responses of normal force and inner
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Fig. 2 Overlapping cutting
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Scheme
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Fig. 6 Comparison of the surface roughness for input
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