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Abstract: Vector control (VC) and Direct torque control (DTC) are both high-performance drive control methods for
high-speed motorized spindles, and their control performances have a significant impact on the machining quality of the
spindle. To study VC, DTC and their comparison on high-speed motorized spindles, according to their basic control
equations, a VC model and a DTC model are constructed respectively to carry out VC and DTC simulation on a type
170MD15Y20 high-speed motorized spindle, whose rated speed is 15,000 rpm. The simulation results are analyzed and
compared, and the features of VC and DTC are summarized.
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Figure 2. Vector control simulation model of the high-speed motorized spindle
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Figure4. Direct torque control simulation model of the high-speed motorized spindle
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Figure 5. Switch voltage vectors of direct torque control
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Figure 6. Speed responses of the high-speed motorized spindle
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Figure 7. Torque responses of the high-speed motorized spindle
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Figure 8. Flux responses of the high-speed motorized spindle
8. iR EThRLSEN R

11



e P O R A ) R s B

BRI 1) P S T IR 225 5E B 0.1 Wb, FFHAE 3 s 32
210 Nem pPar TR, JhREIRFFIEE . (HA2, H#%
PR T A REBE MK LE R A M A EER, IX 2R
T EEFE R O REEE . PR R ] B G

5. R SRE

TIHEER RN RY], P2 e mm . K&
7 ) AP L R 4 ) S xR R AT I
ASPRSTIE BT SEEL g A A ) e RE SR B
il o R R H1 A0 S e T R A ) = A A S AR
By IR e s br R B ERE S B 1 #E
BERFEAE A RO RS, (A 2 AR A e i 5
L T R ) 4 DA R R Tl e £ 2 ) 1 A
Y RS, RAAEE R, ERNIASRE. #ih
PR — FOFOCEE R Uy 2, SRR, PR, (H
= RBEREE NS .

MASCRT AT Y, RV R 4 ) A L e R4 il
P i AR M SE BT IR AF AR BRI Z 57, B A Tk
wo BB EEANMAAERRZ MR A Hik, "

12

W B AR A, SRR R
AR B BRI L, DR R A 6y
EHIOL R, IR T MR B AT
o, IS TER.

£EHk (References)

[1]  F. Blaschke. A new method for the structural decoupling of A.C.
induction machines. IFAC Symposium, 1971.

[2] M. Depenbrock. Direct self-control (DSC) of inverter-fed induc-
tion machine. IEEE Transactions on Power Electronics, 1988,
3(4): 420-429.

[3] R. W. De Doncker, F. Profumo, M. Pastorelli, et al. Comparison
of universal field oriented (UFO) controllers in different refer-
ence frames. IEEE Transactions on Power Electronics, 1995,
10(2): 205-213.

[4] S. N. Pandya, J. K. Chatterjee. Torque ripple minimization in
direct torque control based IM drive Part-I: Single-rate control
strategy. In: J. T. Boys, Ed., International Conference of Power
System Technology and IEEE Power India Conference, POW-
ERCON, 2008: 1-8.

[51 MR/, BEREIR, SMESE. Joul B A s o Bl s i
EABIATERE S HTI]. AU TR 244K, 2010, 46(7): 96-101.

[6] BRI, HRUAIE, EFRIASE. PMAC2 T b i J2 i B el e
HRGE B I]. TSRS 54R, 2006, 22(4): 691-695.

(71 ERoT, EmeE, %RA%E. BBAREHEARM]. Jbxt:
MU Tl H i, 2006.

Copyright © 2012 Hanspub



