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Precise Control of Ball-Screw Systems with Friction
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{ Abstract _JI

The effect of nonlinear friction in the low velocity is dominant in precise controlled mechanisms and it is difficult to
identify the friction effect. The friction model which Canudas suggested, so called, LuGre model is well expressed the
friction effect as Streibeck in the low velocity. But it's model parameters were estimated continuously in operation for
precise control. This paper suggests the sliding mode controller and observer for compensating the friction effect. Experimental
results for a ball-screw system show that the proposed method has a good performance especially. in the low velocity.
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a Steady state velocity

Fig. 2 Exponentional form of the nonlinear friction model
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Fig. 6 Identification of the LuGre friction model in a
ball-screw system
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Fig. 5 Photograph of the ball-screw system

Table 1 Ball-screw system parameter

Parameter Value Unit
Moment of inertia 025 kgr - om - sec/rad
Motor torque constant 2727 kgr-cem/ A
Amp gain 227 AN
Reduction rate 1720
Pitch 5 mm/rev
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Table 2 Parameters of the LuGre model

Parameter Value Unit
T. 18.02 kg - cm
Ts 22.56 kg - cm
Ws 0.056 rad / s
0o 14400 kgreom s / rad
o1 255 kgr - cm / rad
02 21.94 kgr-om s/ rad
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Fig. 15 Output of the SMCB/SMO system
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