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Evaluation of Polishing Performance Using The Improved Polishing
Robot System Attached to Machining Center

Min Cheol Lee" . Young Gil Cho™ and Man Hyoung Lee’

ABSTRACT

To automate the polishing process, a polishing robot with two axes which is attached to a machining center
with three axes has been developed by our previous research. This automatic polishing robot is able to keep the
polishing tool normal to the curved surface of die and is able to maintain a constant pneumatic pressure.
Therefore, in the case of a curved surface die, the surface roughness to be polished by the system with five axes
is improved superior than the surface by a three-axis machining center. However, because the polishing robot was
big and heavy, a polishing workspace was limited and then it was difficult to attach the robot to machining center.

In this study, the smaller and lighter polishing robot than the previous has been designed to improve defects
due to the magnitude and weight of the robot. And the sliding mode control is applied to a polishing robot to
improve the tracking performance. To obtain switching parameters of sliding mode control, the signal compression
method is used. Code separation program to separate the data for a three-axis machining center and a two-axis
polishing robot from a five-axis NC data is improved for users to check conveniently the separated trajectory and
to handle many data by using the graphic user interface. To evaluate the polishing performance of the developed
robot, the polishing experiment for shadow mask was carried out. The result shows the automatic polishing robot
has a good trajectory tracking performance and obtains a good polished workpiece efficiently under recommended
polishing conditions.
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Fig. 2 Change of workspace

Table 1 Change of length and mass of the improved
polishing robot

Before After Changes
La ( mm ) 205 170 35
Lc ( mm ) 255 216 39
Mass ( Kg ) 21.8 15.2 6.6

Host PC (486}
Generation of 5 axes NC code

Trajectory of robot
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controller
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Digital output
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counter

Channel § Channel 1

Axis €
i servo driver
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machinring
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| center

Axis C motor
(Harmonic motor)
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Air motor
rotation

Automatic
polishing system
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Air
compressor
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Fig. 3 Schematic diagram of polishing robot system
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Table 4 Items of polishing condition

Item Input

Dia, Fillet-radius

Cutt ’ ’
utter shape Length
Path interval Value
Cutting tolerance Value
Surface offset Value

X, Y, Z position
Inc/Abs, Value
Value

Start point
Clearance height
Approach height

Approach and exit type

Path type

Path connection

Xyplane / Tangent
Single, Zigzag
Direct, Jump

Approach, First, Last,

Connection value

Value

Feed rate

4 Spindle speed

Fig. 9 Trajectory for shadow mask
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Photo 1 Polishing process of shadow mask
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Table 5 Polishing conditions
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¢

Q&

(b) Shadow mask
Fig. 13 Roughness according to polishing direction

(a) Ruled surface
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