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ABSTRACT

This paper compared with field weakening operation
methods for the spindle motor of machine tool in which
high speed drive is required. The maximum torque field
weakening algorithm ensures the full utilization of the
output torque capability of the machine over 1/Wr method.
From simulation, the validity of the Max_Te method is
confirmed. It is verified that the Max—Te algorithm provided
the improved torque capability over 1/Wr method. So, It is
applicable to provide high performance control involving fast
acceleration and precise speed control for the adjustable
speed drive system of spindle.
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Fig. 1 Reference current vector in the 1/w, method.
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Fig. 2 Optimal current for Max_Te in the 1st field weakening region.
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Fig. 3 Optimal current for Max_Te in the 2nd field weakening region.
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Table 1 Parameter of spindle motor
veia g 3= As7| A=+
Rated Power[kW] 7.5 11
Rated Speed|rpm] 1,500 1,500
Pole 4 4
Rs[Q] 0.2775 0.05
Rr[Q] 0.2707 0.015
Ls[H] 0.020417 0.00671
Lr[H] 0.020395 0.00771
Lm[H] 0.019230 0.00655
Jm[kgem’] 0.0183 0.0725
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Torque (Max_Te)

‘orque (1/wr_Te)

J8 4 1/w, 2D 20 23 £3 o] M5 b|m(7.5[kN] AES)

Fig. 4 Performance comparison Max_Te and 1/w, (7.5[kW] Spindle)
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Fig. 5 Performance comparison Max_Te and 1/w, (11[kW] Spindle)
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