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A Controller Design Using Error Model for Line Type Paths in Machine Tool
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The work presented here deals with controller desgn using error model constructed with proportional control ramp response.
The design aims at the improvement of transient response, steady-state error reduction with stability presrvation, generation
of the consistent contour error through the proportional gain regulation of a mismatched system. The first step is to generate
tracking-error curve with proportional control only and decide the added error signal shape on the error curve. The next
is to construct a table for the steady-state loop gain with step input. The table is used for selecting the proportional gain.

The effectiveness of the proposed controller is confirmed through the simulation and experiment.
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Fig. 1. Step response to system and 1st, 2nd-order
approximated model
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Fig. 2. Relation between input voltage and the ratio of
Vss/Vin at steady-state
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Fig. 3. Relation between proportional gain and tracking
error
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Fig. 4. Tracking Error and added error curve for unit
gain P-control
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Fig. 5. Relation between tracking error and variable

Ka, when a = 10
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Fig. 6. Relation between control input and variable a,

when Ka=1.0
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Fig. 7. Block diagram of closed-loop system
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Fig. 8. Simulation result with the proposed algorithm
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Fig. 9. Experimental result for the corner path in x-axis

51

50

49}

Y-axis

48+ e

7 , N , . W

47 48 49 50 5 52 53
X-axis

Fig. 10. Plot of actual position with experiment
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