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Abstract

NC controller parameters 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. Ultimately, it results in tool positioning accuracy changing. The loading
torque in servo motor also influences on the positioning accuracy. This study focus on a measuring
and analysing method for verifying the 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.
Generating tool path by the combination of axial movements (X,Y,Z) is compared with the encoder
signals with the servo motor torque. The current variation signal is also read from the servo motor
power using a hall sensor and converted to the motor torque. The method of analysing proposed in
this study will be used for determining the gains (tuning) of parameter in NC controller, when the
controller is set up at a machine initially or the controller condition is changed during the work.
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Fig. 1 Servo control system of industrial robots and
CNC machines
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Fig. 2 A(Sin) and B(Cos) output pulse signals of
Sine pulse encoder
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Table 1 Output signals of a rotary encoder in
different directions

e 0~/2| n/2~m | n~3/2n | 3/2n~2xn
. | gradient + - - N
sin
Clockwise value + + - -
€w) gradient + + - _
COY
value - + + -
. | gradient | + - - .
Countgr s value + + - _
Clockwise -
(CCW) gradient - - . .
Ccos}
value + - - +
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Clockwise (CW) : d(T,,,)—d(T)>0

Counter Clockwise (CCW): d(T,,,)—d(T)<0 (4)
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