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ABSTRACT

An effective die-polishing robot system is developed. ATC (Automatic Tool Change), tool posture angle control, and

robot program for polishing application are developed and integrated into a robotic system that consists of a robot,

pneumatic grinding tool, and grinding abrasives (papers and special films). ATC is specifically designed to exchange

whole grinding tool set for complete unmanned operation. A tool posture angle control system is developed for the tools

to maintain a specified skew angle rather than right angle on the surface for best finishing results. A PC and the robot

controller control ATC and tool posture angle. Also, there have been more considerations on enhancing the performance

of the system. Elastic material is inserted between the grinding pad and the holder for better grinding contact. Robot path

data are generated automatically from the NC data of previous machining process.

Key Words : ATC(AH5 3712 34 X)), Die(£ &), Tool Posture Angle(Z7 ZtA|Zh), Polishing Robot System(& 7}

2R A2E)

1. A&

AEY WAL AAAE ol HE
Aol BEAolt. BYAFe AL 29
AEd F wAg nydn wwsAl e ¢
Av Aol WHAAY, ol A7tA Avphe 4

B3 Sl dfstn g Agelth meA,
299 EW AL7I% 3UEE guaas 29

e 9L F e Aok AFA 26 o)

£
o,
=
Els

Had:2002d 89 129 ALY 2003 49 289

. AFFue AFESEAAD
s ANUStw Yok 4usiA e
# WAAR: BERS 7| AT

Email: ryuhbs@moak.chonbuk.ac.kr, Tel: (063) 270 -2480

147

3 A7t gasith olgd, F8dnt AEgAA
ge FEAnsE Ao g A, »HBHA
ANA, «dF B9 dli Sdx 7|9 5 o}

Aul AFsle) g AFTFEE HAFHHHE F
H7EE NC o) 32 2ad Aol o3
upAl 12 dul A E7le) o WA 3} adga 2%
S o] &3 WA Fo] 9t}

FYEFE NC of deiFAE FEAse Uy
& NC HolHE &30 AR F glu AEY



s -y @THUFSHA A20d ATE

g2/ NS GEXNE F UdneE FHel A
Agk HAGAE 9 AutAAE FAl Z22E F
Qe A7t dx2 gasites 9] Ak

vl HAE7lel o3 WHL AYEErE W
t= ZH@ol oy AFFH HLo] ofga 5
Ago g2 FTE aAsor 3= GHol o w
A, dnt HE71E AMRA] FT AAE RFL
2 7] Y39 AFFTF LS RATC, Automatic
Tool Change)E =3 A$L: ed, olv ¢
Ao d3g Fgo] Hi gt

RS ol83e WYL AvpETol FEI
AHEE FA"% F deng dustaz e 2

F2A £ AAE A2 1EE F+ Y
o} melA, FAdg ol FiHn EFS AHFH
dulell AP FdAde] Foenz g FIAY
o] 7Hg3lt}. skxIg, @A7A] JjgE dvlg =
EAENAHL AuRd dAnpg=g 3o
2 wgsan dvidy dnidee JEAsE @
Z wgko 2ol aAPAE why Y o] oo}

B dFoMe AW dulE Bhoz 73
22X dupabgs A28 Y oy Azt TFE
wgste 71Ee] BHE fdstd ATC o 9@
A% TG A28 TR £3, 2
243y dolHzRE 2uz AnE HolHE
ARG 5 e TIPS R, dES=
(Windows) 7oA ZE3} ATC & F Aol Ao
& 4 dePC L EF Ao T2aRL ALEg
o} o012, dAvisi=9} dnpd Alole) = A3}
Aoj7| WS H-g3le dAviAy FAFL FHES
ATt

2. HOI® 2R AlAHS 74

dvtg ZEA2HE 6 F 53 d@d 2R,
28 AgAoj7), £ AL PC, ATC 522 F
Agoh B Nawe 72 deig E¥oz 3im
2 229 AAL AHAHQ vy £, &5
Ao T & n#stor =6, ABB AtE)
IRB-2000 6 % 42 ttad 2R& AHE3IY. °l
2Re HAYURYL olF FE(DIN 1 7) XA 247
2 FAH glon, A FAF ZEAX
7hgEopl A F2 4FHg Holx g’

IRB-2000 2Eolt AR Ao7|(s3)7} A4
e, o)t 2N pC 2 dHoly AL 3

148

A s PP B A2" ALEEH=
Aol-& PC = HEIGF(CPU 1€ 333MHz, RAM
256MB)IH], ¥ AFNME YJ=9(Windows) F
AolA 28 AL} ATC & FAlo AlE
F JdE B8 Z2aRe NI

dulg o2 ATC £ ABC(Automatic Bit Changer)
9} BRD(Bit Rotation Device)Z ©]FojZt}, 2 2R
AviA| 2" E ATC AAE $F 5/ A7)
(89C51 KiyE ARt E3h, 2xo] I ¢
9o AelA dvldAS & F UESF ABC € B
Bol 6 Fo A3, AvtFdY 4 FAAA
ge3 F3E A9 4 AEE BRD & FFE
Blo]Bo) ®&&tdch Fig 1S Avlg 2EAAH

o AA FHES YET Ao

Main PC

R§-232C

6-Axis Robot

89C51
Controller

Robot
Controller 83

Fig. 1 Polishing robot system with ATC

3. o} 2X8 ASSTREFH

2 Ankg ZRALH AMEEHE ATC €
ohadE FYsE AN FAHJA) drii=
FAFeg wAE7] A APs FLdteE A
< WxEte 988 @} ol 9l AHE
AA R ABC & FAst 3 Aol FEH
W 2eZ 3= Arii=g HAEstd oy FAE
ST F A=EF Aed, ATC 9 A5 TY
S o]&3%ch BRD £ 12 719 dvisi=g Fag

e 2

T Qo™ 89C51 Kit & Aol Hr},
3.1 AHE H#

B AFgA AEEE ABC o 29E5L ~9
E9 F wgoz HEGoAAE XA F 3l



o]
-

)b]. .

@R RLFTEIA A20A AHN7E

=, olol g AL Table 1 3 2t}

Table 1 Specification of the spindle

Maker Nakanishi
Type MST2302R
Revolution 2000rpm
Max. torque 20.6kgf-cm
Max. watt 108W
Length 160.1mm
Weight 405¢g
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Table 2 Polishing work (1)

Order Pattern Time(min) Work Mesh

1 Peano{4th) 22 Remove Cusps 120

2 Zigzag 20 Remow" remaining 200
Cusps

3 Peano (5th) 25 Finish Trace 500

4 Zigzay 30 1st Polishing 1000

Fig. 18 Metal mold (1), (2) 5 Peano (6th) 40 2nd  Polishing 3000
Table 3 Polishing work (2)

Order Pattern Time(min) Work Mesh

1 Zigzag 30 Remove Cusps 120

2 | Peano (5th) 30 Remove remaining |4,
Cusps

3 Zigzag 30 Finish Ist Trace 400

4 Peano (5th) 35 Finish 2nd Trace 800

5 Zigeeg 40 1st Polishing 1000

6 Peano (6th) 50 2nd Polishing 3000

Fig. 20 Pass of polishing surface (2)
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Fig. 21 Tool with elastic material (left) and figure (right)
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