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Development of an Active Ultra-precision Polishing Machine

'J. K. Choi (ILAE), S. I. Han (LA.E), K. H. Park (LAE), T. Y. Kim (Daewoo Machinery)

ABSTRACT

Ultra-Precision CNC polishing system including on-machine measurement system, a corrective polishing algorithm
is developed. The unit removal profiles for various polishing tools and analyzed and tested and dwell time

distributions and residual errors for a target removal shape are

calculated. The corrective polishing algorithm is tested

with various workpieces. This result will be used for the software development of the CNC polishing system
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CAM Software2]

CNC Polishing System(Z ] A1~ &), On-Machine Measurement System(”]’d57 A 2), Polishing
32]%), Unit Remova! Profiles(t+¥] A AE )
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Fig. 1 Schematic diagram of CNC polishing system

Fig. 2 Coordinate system for simulation of unit removal

2.2 CAM Program shape
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Fig. 3(a) Shape parameter of a tool
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Fig. 3(b) Shape parameter of a workpiece

Al B2 DADIE ER
B} FRPYy NERY l

LB . — i"%% g

et ] @ Kg iforce) ‘
L1 Pa (N

#Aasem P e f

852368z

Fig. 3(d) Generation of dwell time and G-code

2.4 Hardware
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Fig. 4 Polishing machine

Table 1 Specification of polishing machine

' Stroke 350 mm |
X Feed rate 0.0l ~ 5 m/min
Resolution 0.1 m
Stroke 250 mm
Y Feed rate 0.001 ~ 5 m/min
Resolution 0.1 ym
Axis Stroke 150 mm
Z Feed rate 001 ~ 5 m/min
Resolution 0.1 mm
Stroke +90°
Tilt Feed rate 2-10,000°/min
Resolution 0.01°
Polishing| Small Speed | 0~3.000 pm
Force range 10 ~1,000g
head Head Force control| 10g (0.1 N)
Spindle Speed | 60 ~ 600 rpm
| Control PC-NC
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Fig. 5(a) Load control device
Flat Tool

Fig. 5(b) Load control device

Sphere tool
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Fig. 6 On-Machine Measurement System
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Fig. 8 Surface integrity of the workpiece

N1 surface
Ra : 2.1 nm
Fig. 9 The result of measurement
(White Light Interferometer)
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Table 2. The results of measurement
AFM
Interferometer
(10x10 m* )
Cupper, Sphere 6.5 nm 3.2 nm
Cupper, Flat 6.9 nm 2.1 nm

Aluminum, Sphere| Measurement has yet not conducted

Aluminum, Flat | Measurement has yet not conducted

Stavax, Sphere 2.5 nm 1.9 nm

Stavax, Flat Values in the same range of Sphere

SiC, Sphere 6.3 nm 1.1 nm
SiC, Flat 4.4 nm 1.9 nm
Niclel, Sphere 2.1 nm -
Nickel, Flat 2.4 nm 1.5 nm
*7|
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