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(The Evaluation of Performance of 2-Axis Polishing Robot
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Abstract

Cutting process has been automated by
progress of CNC and CAD/CAM, but polishing
process has been depended on only experiential
automate  the
with 2
s attached to a

knowledge of expert. To

polishing process, a polishing robot
degrees of freedom which
machining center with 3 degrees of freedom
has been developed. This automatic polishing
robot 1s 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, a new sliding mode control algorithm
is applied to the robot. The signal compression
identify

used to polishing robot

To obtain an effect of 5 degrees of

method is
svstem.
freedom motion, a synchronization between the
and polishing robot is

machining center

accomplished by using M code of machining

center. And also a trajectory for polishing the
curved surface die by 5 axes machining center
1s divided into data of two tvpes for 3 axes
machining center and 2 axes polishing robot.
To evaluate polishing performance of the robot,

various experiments are carried out.

S. J. Go(Pusan National Univ)
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Fig. 1. Structure of 2 link polishing robot
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Fig. 2. Trajectory error of
axis A by sliding mode
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Fig. 3. Trajectory error of
axis C by sliding mode
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Fig. 4. Program to divide 5 axes polishing
data into two types
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Fig. 7. Polishing sheets
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Fig. 5. Block diagram of polishing robot
AFE R Slubszm e sl A elglel qlupa e

~413 -



Fig. 85} o] Z ko) dsted =7 7154 3
Ag, 0)FETE A dAvdSFE =

WA 5=z JMEEd uwE A4 gaAF
(Ra), # &z °l(Rmax)

Polishing Sheets ‘w10 ‘#8300 ] vsoo:

s
Bt
o
&
R
)

Normal Force TN 30N son

RPM of Spindie . &= e TN
W iRem 720 rpm 1200 rpm 1200 rpm
FeedRate 144 MM/Min 240 mmimin 240 mmimin. 400 mm/min

Fig 8. Polishing condition
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Table 1. Polishing condition

Direction | Only horizontal 7 Vertical and horizontal
Normal Force 15N
ToolMesh) R = 5mm (#800)
Spindle 800 rpm
| _Feed Rate 100 _mm/min
—
|_Pick Feed 0.5 m B
R i
(7.
Rrrax Ra
Fig. 10. Ruled surface Fig. 11. Shadow mask
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Fig. 12. Result of polishing Fig. 13. Result of polishing
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Fig. 16. Ra by normal force and nurbers of
polishing at #1500
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Fig. 17. Ra, Rmax by normal force and polishing sheet
JONe. 2 7}238 Tuziiel F82 100%&
-2 i, 20N} 30NQ) A 5-of <Ivk A& E H
39 Fig. 177 #ch A3 wlash 29 #100
Ao 47 g g JONoE AT A

) EEAoIRe) #8005 HTelt EEol 2

of
=

Aol7h AT #1502 A9olE 20N A3
EeACIE. & Ik &8s TN A
dotxE Aurl AR £% 57 A3
Zolo} & ofmlgie}.

flo rr

L. 7)‘"0 }' b
& ¢ F Adgen, Rmaxel dish 3 7t54
R

o [o) 510 P
FFE Rast FAES &A1 + YU
Iy
Surface roughness
Ra (um) [ "#100
50 |
‘ #800
. #1500
» -
0.06 .
»

i
3
oozl
f

RN

T Number of

N, polishing

N, : number of polishing times of polishing tool i
N + N, + N, : Total number of polishing times

Fig. 18. Ra by numbers of polishing and polishing sheet
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Table 2. Efficency of polishing by velocity of spindle

lterns of L
Mesh L Value of |Normal|Numbers of polishing

measure- !
ment requirement | force 720trpm) | 1200(rpm)
1
Ra 0.05um 20 12
#
80 Rmax 0.3um SON 20 12
Ra 0.0254m 8 4
#1
50 Rmax 0.24um 2N 20 8
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