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A Measuring Method for Positioning Characteristics Analysis of NC
Machine Controller using Dynamometer
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Abstract

The gains for NC controller parameter are fixed when the controller is combined with a machine.
However, the characteristics of controller could be changed as it has being used by the machine or
other environmental conditions. Those result in that the tool positioning accuracy is influenced. The
loading torque in servo motor influences on the tool positioning accuracy and it is controlled by the
parameter gains. It is required to analyze the torque variation with angular positioning accuracy of the
servo motor. This study focus on a measuring method and device for verifying angular positioning
accuracy of NC servo motor. We used a high resolution A/D converter for acquiring analogue signal
of rotary encoder in servo motor. The positional accuracy for a nominal tool path, which is generated
by the combination of axial movements (X,Y,Z), is analyzed with the servo motor torque. The current
variation signal is acquired at the power line using a hall sensor and converted to the loading torque
of servo motor. The method of measurement and analysis proposed in this study will be used for
determining the gains of parameter in NC controller. This gain tuning is also necessary when the
controller is set up at a machine.
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Eddy Current Dynamometer Test CNC Controller - Servo System
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Fig. 2 Current A/D signal for 'u' and 'v' phases in
3 phases servo motor (1000 samples/sec)

Table 1 Fanuc a-series Motor data sheet used for

the test
Parameter X axis |Y, Z axis {Unit
Rating out speed 3000 [2000 PmM
Rated torque at stall |3.0 12 Nm
Continuous RMS
current at stall 46 838 Alrms)
Torque constant 0.65 1.36 Nm/A(rms)
Mechanical time 0.006 |0.005 sec
constant
Thermal time constant|45 60 min
Static friction 0.3 0.8 Nm
Maximum theoreticall ) 450 117 000 |rad/sec?
acceleration
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