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Discrete Time Variable Structure Control of
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Abstract; This paper deals with the variable structure control of high speed milling spindle supported by active magnetic
bearings { AMB-spindle}. The plant model consists of electromagnetic actuators, spindle dynamics and high speed cutting pro-
cess. The discrete time variable structure controfler { VSC) is designed to attenuate the spindle vibration caused by the cutting
process and other disturbances. Simulations show that the VSC strategy is robust against external disturbances and model perur-
bation. In comparison with the PID controllers, the YSC also enables a satisfactory dynamic performance to be achieved in

terms of variation in depth of cut.
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2 MEBEIHERLENFEE (Plant model
of AMB spindle system)
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Fig. 1 Structure of the AMB-milling spindel
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Fig 2 Plant model of the spindle
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Fig. 3 Structure of the magnetic bearing
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Fig. 4 Block diagram of the AMB milling spindle system
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4 &AL 2 ( Computer simulation)
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Table 1 The simulation parameters of the
spindle-magnetic bearing system

mig afmm b/mm co/mm Apfmm N/ /A 2/(°) s/ Vs Amo!

98 250 150 100 0.5 400 3 225 gaxinT

4.1 HEHEEEITE (Dynamic performance simulation)
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Fig. 3 Impulse and step responses of the V3C system
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Fig. 6 lmpulse and step responses of the PID control system

4.2 0EIat R {5 E (Cutting process simulation)
LA T Z2 E5 A g T ed gt gk, (TS B0
RK2EE.
2 wlrASSE
Table 2 Cutting process parameters
WA EE /mm-mint 500 | AR¥EE/mm 20
45 /r-min ! 12000 TIRG 2

B 9 FE 10 4 51 A EE DS 0 1R B 6
Wl BT R % b AT L, 4EE SR RY , A ) 2R A9
EHERALHEES WEENERLT , BSHHE
il 7 S 7 R AL BHF] M S5 1 RE BT B A T PID
Hil4e &Y, EHHEMNSERST EMALLT
BRI T AT ff R BT PID f 2%


http://www.cqvip.com

HEER LR LR s s

307

2
O0Ls FOLS
& 00l £ 0.01
E £
& 0005 & 0.005
= =
1] 0
—0nos L - 0005 .
G (05 1 0 0.05 01
W12 15 ) 5
B 7 ST R AR R HHn R R
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Fig. 10 Varying depth cutting simulation

Fiz. 9 Conslant depth cutting simulation
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