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Abstracts Cutting process has been automated by progress of CNC and CAD/CAM, but polishing process has
been depended on only experiential knowledge of expert. To automate the polishing process polishing robot with
2 degrees of freedom which is attached to a machining center with 3 degrees of freedom has been developed.
This automatic polishing robot is able to keep the polishing tool normal on the curved surface of die to improve
a performance of polishing. Polishing task for a curved surface die demands repetitive operation and high
precision, but conventional control algorithm can not cope with the problem of disturbance such as a change of
load. In this research, we develop robust controller using real time sliding mode algorithm. To obtain gain
parameters of sliding mode control input, the signal compression method is used to identify polishing robot
system. To obtain an effect of 5 degrees of freedom motion, 5 axes NC data for polishing are divided into data
of two types for 3 axis machining center and 2 axis polishing robot. To find an efficient polishing condition to
obtain high quality, various experiments are carried out.

Keywords polishing robot, sliding mode control, signal compression method, machining center,
curved surface die
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Table 1. System parameter of robot

w, (rad/sec) £ J (Kgm? (Kgm?%/s)
A% 12 0.4 0.0114 0.10944
c% 12 0.1 0.0991 0.23784
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Table 2. Switching parameter for sliding mode

c &a ¢s M, M,
A% 5 -11.04 -0.4 1 0.5
c= 8 0 ~-4.6 1
N N
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Fig 4. Polishing data separation program for two controller
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