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Displacement Error Estimation of a Large-Surface Micro-
Grooving Machine by using Response Surface Methodology
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Fig. 1 Schematic diagram of a large-surface micro-
grooving machine
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Table 1 Specifications of the large-surface micro-
grooving machine

Dimensions 42”(1,000x800)
Guideway Hydrostatic guideway
. Motor Coreless linear motor with 900 mm stroke
X-axis Feedback Laser scale with 10 nm resolution
Feedrate Max. 18 m/min
Guideway Hydrostatic guideway
Y-axis Motor Coreless linear motor with 1,320 mm stroke
Feedback Laser scale with 10 nm resolution
Feedrate Max. 9 m/min
Guideway Hydrostatic guideway
Z-axis Motor Coreless linear motor with 116 mm stroke
Feedback Laser scale with 10 nm resolution
Feedrate Max. 3 m/min
Bearing Hydrostatic bearing
. Motor Brushless DC servo motor
B-axis - -
Feedback Encoder with +0.0001° resolution
Speed 10 rpm
Bearing Hydrostatic bearing
. Motor Brushless DC servo motor
C-axis - -
Feedback Encoder with +0.001° resolution
Speed 300 rppm
1ol Ve dek tieA mAl 259wl e
Tz oA 2de 175942 e HAH, 645213
Aol Ee= i )3 1204 A wE A
Q4R FAAHAJT o AbgE wEZHA g
FEXFYE 25 BF LCH #4%

W % RS Mely, aelw Yol e
% 9% 2Ae mas) A8 AR =
& §4¢ mAE aelstel H4Y
F74%F Mol ol 1 Mpa ol Az Fe e Fa
aholm, FAgom M=ol 2049 AXAE
Tt



ok

IRy USEs 2010 dE FAH S =2

3. 7= A 3 Hel 2F

X%, Y, 183 25 o|FAY

4 Aol T s wWel 7 WY 4
A3E Fig. 29 HERUR o, ojnf F

whe] W9 A= X S 1.10lpm, Y = 31.558p

m, 223 ZF 17.014pm & | S5
ol & F %o AR~ WS FTAoR
5

)
2,
o
2
do
it
il
L)
rr
ih)
%)
rr
N
{0 —HN'
o

83 7heE WAxe) olE At B F
olo] FA A7tz % olFH % B Fe
A FAReh ool A8 9] W
A,

CEER R

2 %S A

3
e
QL
N
o)
o, ot
o rlr
o okt
o
B =2 o
X
AN U2
jQ, N
N
v (B oH
(o}
N fo
L e DV
Lol 2

ob
2

>

ki

Jo

=)

ro

2,

||

b

i)

o

2k

il

¥ o
fo |

E
=

o,
3t
O
o
£

it e

N

T,

o rlr lo

=

olo

=

i

e

o2l
=
o
)
>
A

O[O __<
u—HN' o

M
aC)
aE
N
Ay
s
(L ooy ot TE

M)
= 2
o

2~ T7

2
2
ffl
{0
o
(<0
ol
38

o
=)
oxl ol

= |o
o

N
N
-
o,
Lo & Jo
Y
=5
o op
-
)
o

o 8
o
o g,
N
EEnE
Ollé,
N
=L
i)
&2t
o &
® e
(U8)

2 N

A et fo

e

b
tlo
B o

2

off OB O A g
=

ooy g N
Mf e 2 o L

to v b e > 0 4
N ool f ot ob |

o
O

3

A 7y AT AAXe] 2H3E AR Hol 4

i

N
X
)

N TR ]

] '
R
— R
-

Fig. 2 Structural deformation of the large-surfac-e
micro-grooving machine

(a) X-axis (b) Y-axis  (c¢) Z-axis  (d) Total

Fig. 3 Relation between measured and predicted
displacement error at tool tip
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