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Displacement Error Estimation of a Large-Surface Micro-Grooving Machine
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Fig. 1 Schematic diagram of a large-surface micro-grooving
machine

Table 1 Specifications of the large-surface micro-grooving machine

Dimensions 427(1,000x800)

Guideway Hydrostatic guideway

X-axis Motor Coreless linear mgtor with 900 mm stroke
Feedback Laser scale with 10 nm resolution
Feedrate Max. 18 m/min
Guideway Hydrostatic guideway

Yoaxis Motor Coreless linear mo-tor with 1,320 mm stroke
Feedback Laser scale with 10 nm resolution
Feedrate Max. 9 m/min
Guideway Hydrostatic guideway

7-axis Motor Coreless linear mgtor with 116 mrr_m stroke
Feedback Laser scale with 10 nm resolution
Feedrate Max. 3 m/min

Bearing Hydrostatic bearing

B-axis Motor Brushlfess DC servo motor _

Feedback Encoder with £0.0001° resolution
Speed 10 rpm
Bearing Hydrostatic bearing

C-axis Motor Brushlgss DC servo motor'

Feedback Encoder with +0.001° resolution
Speed 300 rpm
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Fig. 2 Virtual prototype of the large-surface micro-grooving
machine

677



o] - AEFe XFH, Y5 B 25
z}Z} 0.635, 82.312 Z -123.107umo] t}
2 AFeAE giEA wAl 29 Ao Tz A
£ o tgEHE T ADEo W9 exfel dig
E25YH T AdFo ¥e A9 45 29

3z

e o (A
2N

2 o ofo o H1 I N
o
ofo
o
3
=
X
3
<
o
S
N
o
o
of
)
lo
o
ofy
o
N
N

O T e

o
o

}1_’
ir
o

J-t}l' Y Mﬂl
(RN
£ r
lo,
g
o
to
_>|‘l_'4
o
4
rot

o
Ll

N ol
3
ol
)

fu o
o &
Bab)
o
o
k)

i 2L

SRR dZgtel A BES o
= 4507t o] A Mo ZAEHA Ei=u), et

ERNE 4 dEo] 45°7tme] Fald &
1 QUbE AP ENE FF AUl w9
15 2] AFEe vy i Aadn

TS
¥ po
1

A

ke

@ f)
oo

[0

o
lo X
2

fo o 4 oft mx L[y
M o

(
-

E0000OOERREEONRENE

Fig. 3 Structural deformation of the large-surface micro-grooving
machine
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Fig. 4 Relation between measured and predicted displacement error
at tool tip
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