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Robust Model Following Control of a Feed Drive System Hindered
by a Machine Stand Vibration
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This paper deals with a vibration and position control of a feed drive system, which is hindered
by a vibration of the machine stand. The control scheme is designed based on a model following
control method which can control the vibration of the machine stand without measurement a position
of the stand. In order to assure good tracking performance as well as to guarantee robustness
towards changes or uncertainties in the dynamics of the system, a discrete-time simplified model and
a sliding mode control method are utilized for designing a robust controller. Experimental results
demonstrate the good control performance and the effectiveness of the proposed control strategy
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Fig.1 Machine Stand Vibration System Vibration System
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Table 1 Physical Parameters of Experimental Device

Table Mass M, [kg] . 0.2819

Base Mass M, [kg] 1.0436
Viscous Friction Coefficient of Table D, [kgm?®/s] 20
Viscous Friction Coefficient of Base D, [kgm2/ s] 40
Spring Coefficient K, [N/m] 300

Table 2 Simulation Condition

Fig. No. Rf\ﬁ:;:f ¢ Controller Parameter
Fig.4 DM K,=50,K,=1000,K =0.28
Fig.5 FOSO K,=50,K,=1000,K =0.28
DM : Discrete Model
FOS : Full Order State Observer
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Fig.4 Simulation Result Fig.5 Simulation Result
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Table 3 Experimental Condition

Fig. No. Control Method Controller Parameter
Fig.9(a) PD K,=20,K, =3000,K =0.28
Fig.9 (b) MFC K,=20,K,=3000,K=0.28
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Fig.7 Signal Flow of Experimental Device

MF : Model Following Control
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Fig.9 Experimental Results
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Table 4 Experimental Condition

Fig. No Feedback Control Parameter

8. No- Controller Parameter Error
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Fig.10 (b) DAMSMC K. =10~ 1.5M,
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DAMSMC : Discrete-Time Approximated Model
with Sliding Mode Control
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Fig. 10 Experimental Results
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