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Speed-Sensorless Torque Monitoring on CNC Lathe using Internet

Ik Jun Hong* and Won Tae Kwon”

ABSTRACT

Internet provides the useful method to monitor the current states of the machine tool no matter where a personnel
monitors it. In this paper, a monitoring method of the torque of the machine tool’s spindle induction motor using internet
is suggesied. To estimate the torque accurately, spindle driving system of an CNC lathe is divide into two parts,
induction motor part and mechanical part attached to the induction motor spindle. Magnetizing current is calculated from
the measured 3 phase currents without speed sensor used to estimate the torque generated by an induction motor. In
mechanical part of the system, some of the torque is used to overcome friction and remaining torque is used to overcome
cutting force. An equation to estimate friction torque is drawn as a function of cutting torque and rotation speed.
Graphical programming is used to implement the suggested algorithm, to monitor the torque of an induction motor in
real time and to make the estimated torque monitored on client computers. Torque of the spindle induction motor is well
monitored on the client computers in about 3% error range under various cutting conditions.
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Fig. 2 Coulumn friction variation according to time
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Fig. 3 Damping coefficient variation according to time
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Fig. 4 Nonlinear friction torque during machining
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Fig. 5 Curve fitting of coefficient C
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Fig. 6 Curve fitting of coefficient D
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Table 1 Specification of induction motor

Phase/Pole Rated Power Rated Current
3phase/4pole 11{kw] 41.8[A]
Rated Speed | Rated Voltage | Rated Frequency

750[1/min] 217[V] 26.3[Hz]

Table 2 Parameter of induction motor

Parameter Factory setting
Stator resistance (R)) 0.134Q
Rotor resistance (R ) 0.101Q
Stator self-inductance ( L) 0.0419H
Rotor self-inductance (L) 0.0423H
Mutual inductance (L ) 0.04006H
Moment of Inertia(J ) 0.085 kg - m?
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Fig.7 Torque monitoring of CNC lathe using internet
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Fig. 10 Estimated and reference cutting torque (Material: . . . .
SM45C, Spindle speed: 500rpm, Depth of cut: Fig. 13 Estimated and reference cutting torque (Material:
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