0000000 000oo0oo0oooooooooooooEa)
0000000000000 000000000000000000
oooo* 0O0oo* o0O00®=0000= 00000000

Development of Super Polishing System for Metallic Molds with Curved Surface
-Polishing Experiments of PET Bottle Molds and

its Quantitative Evaluation with a Stylus Instrument -

Fusaomi Nagata, Yukihiro Kusumoto, Kiminori Yasuda,

Kunihiro Tsuda, Masaaki Omoto and Naoki Mori
ooooao
0001300000000000000000000000000000000000000000000000
D000000000O00PETOOOO0O0O0DOOOOONDOOOOONONODOOOOOODOOOOONONoooOoon
0000000000000 00000000000000000000000000000000000000
0000000000000 00000000000000000000000000000000000000
000000 #400000000000000000000 #8000000000000000000D0O00O0O0
0000000000000 00000000000000000000000000000000000000

gooooobboooobogooboboooo

100000
ggoooboooboooooboobooboobooogooo
ggoooboooboooooboobooboobooogooo
ggoooboooboooooboobooboobooogooo
O00000ooooooooooooo*»ooooon
ggooobbooobooooobooboobooogoooo
0000000000 00oOoooooo4een
ggooobooooooooboboooboooogoooboo
ggooobooooooooboboooboooogoooboo
ggooobooooooooboboooboooogoooboo
CAMOOOOOOOUOOOOOOoOOoOOoooood
ggoooobooobooooobooboooogooboo
ggooobooboooooooobooboboooogooo
ggooobooboooooooobooboboooogooo
gooooobooboo

2000000000000

ooooooO0-1000000o0ooooooogo
ggooobooooooooboobooboooogooo
ggooobooooooooboobooboooogooo
O0o000oooo0-2,30000000000000
ggooobooooooooboobooboooogooo

*1000000000
*20000000000000DO0ODOO
*x33000000000

00000-4000(0)00000SURFCOM-1400
0oQooO0-5000000000000000000

0-1000000000000000OO

0-200000000000000



0000 (e
Ry ymOO0O0O0O0O000 #220 - #320 - #400
- #600 - #8000 OO UO0OOOUOODODODOOOODO

000000 RapmbOm :O00OO

goooooooooboboooooouooobooboon
goooooooooboboooooouooobooboon
00000@: 000000 RapmOO: 0000

oooDo0ooDoOoooooo
oooooooooooag

o (7 e e

0-3000000000000000DDOO

3 _
0-400000000SURFCOM-1400

n m Ry, e Ra : Skilled worker

I : Polishing robot with #400 tool |

-

Roughness of surface [pum]
N

[ay

1 RaI L L
#220 #320 #400 #600
Grit size of abrasive tool

0-5000000000000000DODDODDOO

#800 zOsCI’

Ry ymOO0000000000O0O0OOOOOO
goooO #220 - #320 - #4000 0000000
gboobooooooobobooooooboboooobooo
goboboooooooboooooooboboooobooo
goobooooooboboooooobobooooooo
goobooooooboboooooobobooooooo
J000o0ooooOooOg #400000000000O
J000o0ooooOooO #8000 Dooooooo
goobooooooboboooooobobooooooo
goobooooooooooo

j0ooooDOoOopoooOocAMOOOOOOO
3-1o0o0O00OO00ODOOoOOoOOOOoODOOaO
oooooao

00000 boo0oboooooooboooboooono
dooO0-6e000000CADODDOOOOOONCOO
00000 boo0oboooooooboooboooono
o0oooo0boo0obooooooooooboooono
doo0ooo0ooooooDooooooOo-70000
goob0oo0o0ooboboobooboooobobo
goob0oo0o0ooboboobooboooobobo
00000 (@OoO0o0oO00oO0ooooooomoooon
0000000 X0O0O Zooooooooooooo
00 Ydoooo o.2mmOD00000CO0OO0OOY OO
goob0oooobobooboobooooboobo
OAPI O yeapi_SetSegmentCartesian( )00 0O
goob0oooobobooboobooooboobo
0YDODOOODODODOOoOoOOoDoDoooooO0o0.2mm 0O
oooo0ooooooooooo™goooo-70
gdooobooooooobooobooboooooo
0003000000000 000000goagao
00y doOOoooOoooooooooobooooo
dodobooboOoooOooyYyoooooooo
0.2mm0O00)000OO0O0OO0O0O0OOOOOOOOO
gdoooboooooooboooboobooood
gdoooboooooooboooboobooood
0ooooobooobooooooooooooao
doooooooooboboooooooood
gdoooboooooooboooboobooood
0dodo0b0oobOooooooooooo pOoOO
gdoooboooooooboooboobooood

o oo o ogooogoooo g

ggoooboogogobobooboogoooobobooo
Oo0ooOooo o0l0O0D0OUODOOUOOOOOOoOO



0-80000000000000000000000
000000000 f(f, /. /)0 x(x,».2) 0000
000000000000000000000000
000000000000000000000000

00000V Vs V,) 0 (Ve Ve V)0 00000

nxs Vays

O-6000000000O00CADOOD

-

0o0ooo0ooood

00000000000@O000000000000
000D0)I0CLO0D00O00000O0000000
00000000000000000000v,0v0
000000000000000000000000
0000000000 f(fe /o f)00000000
000000000000 V,(,.v,,00000

goooboboobobboboboobooo
gogoooooboboo

Ov =K,(xd—x) (1)

0000K,=diag(K,,K,,0) 0000000000
000000X, (X %,0)0CLO000000O0ODO
0000000000y, 0000000000CLOO0
00XY0O0OOOOOOOOOOOOOOOOoOOoOoO
000000000000000000000000
00000000000 0000CLO0OD000O0
00000000D000000000

0-9000000uoooooon

v

Jo—> Force
Feedback Vo
Ja Control
Jro—» Law
f
" + . .
4 .
Position Feedforward Cartesian-Based . Pohsmng Robot
el L 2 Servo Controller with
Based on CL Data Y an Abrasive Tool

Y| Position
- Feedback v
& Control

Law

X

0-800000000000O00D00DODODODOOOO



0-100000000000o00on

%{Exl\ 3 :’":h_

0-120000000000000D00D000O20

3-2000000000OOOOOOOOOO

oooooo-900o0Uuooon 0.2 mm OO0
goooooboboooooobobooooobboooaon
0000oooooooooooooon #220, #320,
#400 0DO0OOO-100000O0OODOUOOOO
0-11,120000000000000000000
gooooboboboooooboboooboobboooaon
000o0ooooooooooo #400000000

000000000000000000000000
0000000000000 RaO00O00O0 Ry OO
000000000.0500.11p mJ0.6101.60p m
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000

4000000000

4-1000

000000000 0o0oooooooOoogoNCeo
ooooooooooooboboooooooo
ooooOooooobbooooobbobooooooo
00001 mmO00)000000O000ODOO0O0O
gooboobboooooobboooobbooooo
goooooooooooooobooboooooo
Doooo@O000oO0oO0oO0oO0oOoOoOoO)oooon
gooooboboooooobbooooobbooooo
gooooboboooooobbooooobbooooo
gboooooooooobooooobobooooobao
gooooboboooooobbooooobbooooo
gooooboboooooobbooooobbooooo
gooooboboooooobbooooobbooooo
gooooboboooooobbooooobbooooo
0000o0o0oooooooooooooo#2200
#320 000000000 OOOOOOOOOOOO
gooooboboooooobbooooobbooooo
gooooboboooooobbooooobbooooo
oooOoooooooooo#400 0O00O0OOOO
goooooOooooooooooOoeooooon
gooooboboooooobbooooobbooooo
gooooboboooooobbooooobbooooo
gooooboboooooobbooooobbooooo
gooooboboooooobbooooobbooooo
gooooboboooooobbooooobbooooo
gooooboboooooobbooooobbooooo
gooooobobooooobooooao
gooooboboooooobbooooobbooooo
goooooobod
goooobobooooobooooobooooao
gooooboboooooobbooooobbooooo



o oo o ooogogog oo go o
o oo ogooooogogood
= O o oo oo g o od

o o oo ooogo o o

O
O

O
oooo
4-20 0
oooo
oood
oooo
oooo
oooo
oooo
oooo
oood
oooo
oooo
oood
ooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
ocood
ooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo

gooboooobooooboboooooo

gooboooobooooboboooooo
g

gooboooobooooboboooooo
gooboooobooooboboooooo
goooooooo
gooboooobooooboboooooo
gooboooobooooboboooooo
gooboooobooooboboooooo

goooooooo

mm 0000000000 oooooooon

oooooDoboobOboOobOoOoOoooogo
oo00ooooobooooooboooo
oooao
oooboobooboobboboboooooogd
coocooobobooooboooooboooa
oooboobooboobboboboooooogd
oooboobooboobboboboooooogd
oooboobooboobboboboooooogd
oooboobooboobboboboooooogd
ooooooooboboooooboboooo
coocooobobooooboooooboooa
oooboobooboobboboboooooogd
oooboobooboobboboboooooogd
coocooobobooooboooooboooa

ooobooobooboobboobboooood
ooobooobooboobboobboooood
ooooooooobood

0oo@Uoo0oO0)ooU0oo oooooo
oooboooboboobbooboooooogg
oooboooboboobbooboooooogg
oooboooboboobbooboooooogg
oooboooboboobbooboooooogg
coocoooboooboobooobooogooo

oo
oo

ooobooboboobboboboooood
ooobooboboobboboboooood
ooobooboboobboboboooood
oooboobooobboboboooood
oooogo

oooboobooobboboboooood
oooboobooobboboboooood

oo
oo
oo
oo

oo
oo

N I |
o o040 4o o0 o0 g0 oD oo 4o oo g0 o0oogogoog
O O o0 oooooooo #®oo0oo0o0goo0oo0oogo oo g a

googoooboobooogooo
gooobooooboboooooooooboo
gooobooooboboooooooooboo
OO000001ecmOO00000 10cm d
gooobooooboboooooooooboo
goooboooobobooobooogoooboo
goooboooobobooobooogoooboo
goooboooobobooobooogoooboo
goooboooobobooobooogoooboo
O

6000 #12000 0000000000 OOO
gogooooboooooggo

o000 lmmOO0O0O00O0O0OOODOO
OO00o0ooooogolegfob00gfdnO
googooooboon
gooooooboogo

goooood

gooooooboboooobooogoooboo

gooooooboboooobooogoooboo

gooooooboboooobooogoooboo

goooooobooobooogooboo

gbooooobobooobooogooobooo

O

500000

o oo ogoooogogog o o

g
g

gobobooooboooobooooooo

gobobooooboooobooooooo

N I s e I A
O oo oo o o d

o o o o go o
o o o o o o

g
g

gooboobooboboobbooboobooo

g
g
g
g
g
g
g

gobobooooboooobooooooo

gobobooooboooobooooooo
gobobooooboooobooooooo
gobobooooboooobooooooo
gobobooooboooobooooooo
gobobooooboooobooooooo

gogooooboboodoooogoooboo

ooao
00000000130 ooooooooooooooo
gobogoboboobooobooobobooboooboooboo

O

o o o go o

o o oo ooo g o

0000 (@) 0000000000 ooOooooooo
gobogoboboobooobooobobooboooboooboo

gobogoboboobooobooobobooboooboooboo

gobobooobgoboboooooboobooboooboo



600000

1

2)

3)

4)

5)

6)

7

8)

9)

0O0o00ooooOoooz20000oooogooon
0000 2002-286901, (2002)

F. Nagata, K. Watanabe, Y. Kusumoto, et al.: New
Finishing System for Metallic Molds Using a Hybrid
Motion/Force Control, 2003 IEEE International
Conference on Robotics and Automation (ICRA2003)
The Grand Hotel, Taipei, (2003), accepted.

F. Nagata, K. Watanabe, Y. Kusumoto, et al.: High
Precision Polishing Robot Using a Learning-Based
Surface Following ControllerProcs. of 2003 IEEE
International Symposium on Computational Intelligence in
Robotics and Automation (CIRA2008)p.91-96, (2003)
gboobooboobooboobuouobooboo
gboobooboobooboobuouobooboo
0000oooooooooooooooooooi3
gbooboobooboooboobuoobooboo

0 0 O pp. 80-103, (2003)
gbooboobooboooboobuoobooboo
000000000 50000 00bOoooooo
O,pp. 77-82,00000 (2003)
gbooboobooboooboobuoobooboo
gbooboobooboooboobuoobooboo
O00o0oOooogb0o0, Vol. 44, No. 5, pp. 60-65,
()oooag (2003)
00o00000O0oOoz2000000b00o0ooo
gbooboobooboooboobuoobooboo
0000000 0000oo0o0ooooooosSICED
00o0oooooooooooooooog, pp. 83—
840000000000 00, (2002)
gbooboobooboooboobuoobooboo
00000oo0oooooboOOoooooooizooo
Jgbooboobooboooboobuoobooboo
pp. 133-136, 0 0000000000000 O0O0O
0oooDoo0o0ooooo, (2002)
oo0ooooooooolooooooooooood
gbooboobooboooboobuoobooboo
O00o0oooooo4000000oDooooog
0000000000pp. 13-16, (2002)



