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Experiments on Robust Nonlinear Control for Brush Contact Force Estimation
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Two promising control candidates have been selected to test the sinusoidal reference tracking
performance for a brush-type polishing machine having strong nonlinearities and disturbances.
The controfled target system is an oscillating mechanism consisting of a common paositioning
stage of one degree-of-freedom with a screw and a ball nut driven by a servo motor those can be
obtained commercially. Beside the sfrong nonlinearity such as stick-slip friction, the periodic
contact of the polishing brush and the work piece adds an external disturbance. Selected control
candidates are a Sliding Mode Control (SMC) and a variant of a feedback linearization control
called Smooth Robust Nonlinear Control (SRNC). A SMC and SRNC are selected since they
have good theoretical backgrounds, are suitable to be implemented in a digital environment and
show good disturbance and modeling uncertainty rejection performance. It shouid be also noted
that SRNC has a nobel approach in that it uses the position information to compensate the stick-
slip friction. For both controllers analytical and experimental studies have been conducted to
show control design approaches and to compare the performance against the strong nonlinearity
and the disturbances.

Key Words: Polishing Machine (230171}, Brush Contact Force (223 Al B &), Estimation (45), Stick-slip {32 &-0| 118),
Friction (OF2h), Friction Compensation (UF 5 40), Sliding Mode Control (82t0H 2= H0{), Feedback
linearization (U] =4 % 3h
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Fig. 1 Schematic model for contact force estimation
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Fig. 2 Schema of the rocking brush mechanism
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Fig. 3 Friction dominant linear motion stage
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3.1 Sliding Mode Control (SMC)
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4.2 Feedback linearization(SRNC)
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