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Optical Application of Diamond Turning Process

B. J. Lee(CSU), D. J. Kim(CNU)
S. H. Jeong(CSU), S. S. Park, S. S. Kim, J. H. Kim, Y. M. Yu, J. H. Kim(KOPTI)

ABSTRACT
Diamond turning machines have, been used for the processing of surface like a mirror with the control scheme of
minimizing shape error. Ultra-precision diamond turning is applied to produce highly precision optical components required
not only a high machining accuracy but also a good surface roughness. A1-6061 is widely used as optical parts such as laser
reflector's mirror or multimedia instrument. In this study, thermal-imaged Al flat mirrors are fabricated by SPDT. The surface
roughness 3472 nm Ra, power 2 fringe(at 632.8 nm) and irregularity | fringe(at 632.8 nm) for form waviness of thermal-
imaged Al flat mirror are very satisfied to the required specification in industry.

Key Words : SPDT(Single Point Diamond Turning), Thermal- imaged Al flat mirror( @ 34} LFulH Tl &)
Waviness(8 M &), Surface Roughness( £ 7| & 7])
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1 Ultra-Precision Machine(Nanoform 200)
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(b) GPI-XP Interferometer
Fig. 2 Data aquisition and analysis system

Table 1 System specification

Surface Measurement system
Zygo New View 5000

: 0.1 mm olsh
- Lateral resolution : 0.64 ~11.8 um
- S AES 100 onx< 100 mm
- FANE A Z 0.1 mm~150 mm
10 X, 50 X, 100 X(mirau)

- Vertical resolution

Objective :

Laser Interferometer
Zygo GPI-XP 6 ~

6 inch(150 mm)lnterferometer system

- Wave length : 632.8 nm
- Resolution : A/6000
- Accuracy : A/100 PV

7075, 122, /3.2
5.3, £172
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Table. 2 Cutting conditions of Al flat mirror

Spindle Speed 1500 rpm
Depth of Cut 15 tm 8 um S um
Tool Radius: 0.5 mm, Rake Angle: 0°
Feedrate 15 mm/min | 10 mn/min | 5 mm/min
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Table 2 C ion of material =44 4 F4 FA HEs] A f
m T 1.
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Mg| Al | Si| Ti| Cr [Mn| Fe | Cu | Zn g 53 2AY 7hEd 4 94 A48 ¢F
F FH vle] AAHE ot

ALGH6T | 0.867 [97.8626 [4.501[0.621)0.0692(6.0142]0.6782| 6.249 100214
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Fig. 5 Ultra-precision Al flat mirror using

1883



thermal image optics
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