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High Speed Operation of Spindle Motor in the Field Weakening Region

S.H. Park’, JM. Yoon", J.S. Yu", S.C. Shin*, C.Y. Won", C. Choi ",
Sungkyunkwan Univ.",

ABSTRACT

This paper presents a strategy to drive built in-type
spindle induction motor which is used as CNC
(Computer Numerical Control) in the industrial world.

The direct vector control which is robust to the
changed machine parameters in the high speed range
is used in this motor control method.

And electrical model of induction motor presents the
basic idea based on observer structure, which is
composed of voltage model and current model. But the
former has the defects in low speed range, the latter
has the defects of sensitivity to motor parameter.
Thus Gopinath model flux estimator which is the
closed loop flux observer based on two models for the
rotor flux estimation is used in this paper.

Moreover this paper presents to drive the spindle
motor in the high speed range by using the flux
weakening control.
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Fig.1 Spindle motor operation algorithm
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Table 1. Induction motor parameter

HAEY 2.2(kW) Rs 2.3562(Q)
HHMY 180(V) Rr 0.2839(Q)
HAME 10.71(A) Ls 146.8(mH)

3% 4 Lr 148.9(mH)
HHYF4 50(Hz) Lm 142.75(rmH)
HHgs 1,460(rpm) J 0.035(kg ® m’)
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Fig.9 Flux Estimation in the Field Weakening Region
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Fig,11 Torque axis current wave form
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