PUBLICATIONS OF THE KOREAN ASTRONOMICAL SOCIETY
22: 55 ~ 61, 2007

HAHEE M A =¥ 713
ULTRA PRECISION MACHINING FOR ASTRONOMICAL INFRARED OPTICS

B84 474
g AT AT

GEON HEe KiM', Ho JIN°, SUN CHOL YANG!, MYUNG SANG KiM!, MyYunG Ho Kook',
SUNGHO LEEZ, AND IN-S00 YUK®
'Korea Basic Science Institute (KBSI), Daejeon 305-333, Korea
E-mail: kgh@kbsi.re.kr
*Korea Astronomy and Space Science Institute (KASI), Daejeon 305-348, Korea
E-mail: jinho@kasi.re.kr
(Received October 19, 2007; Accepted November 2, 2007)

ABSTRACT

The KASINICS (Korea Astronomy and Space science Institute Near Infrared Camera System) is a
ground-based near-infrared (NIR) imaging instrument. KASINICS has offner relay optics to reduce un-
wanted infrared light. For the offner optics, we adopted an ultra precision machining process which is in-
stalled at KBSI (Korea Basics Science research Institute). Since the offner relay optics is made of alumi-
num 6061 metal material, we did several tests to reach the specification. We found that a 0.497mm radius
nose bite and 220m/min machining speed are best tool and condition to make this offner optics with the

precision machine. In this paper, we report the technical method of ultra precision machining and results
of the KASINICS offner optics.

Key words: instrument : infrared : optics :Ultra Precision Machining

1. 4 8 A, A TE dAY A 2AUANTIES
Ao} ARBZ/7)E YA HYo))E Beeie) 4 OIEE FFE AU GAAN2RS AR v sled
AE 3 glom BEA AR AL =AW TS (&4 9, 2006) AdHLEAHE THLAM et Al
olgatel FHALE WA AANFTAS wge) 4} FE LA (BH A 2004 wEF S 2004
£33 gk ER old 249 bEvlee whe T #2006 HRAF #2005 o4z 8} 2005
TEI NhEA L JHEANY FAAE s 0T 4 2000
sg5T 9 ojgf gt 7|&g AR eR ANTLEE M gt
Bg AFRE7)7)e] ALLEE Foig oSl & mlz} A28 (KASINICS; Korea Astronomy and
Fozo] ALEEE 94 FHPedE AW wEAE Space science Institute Near Infrared Camera
BEA7E AFLH T Qo uE So NAZAT 7] System)ell Had H&Hd o3y FEA AxH
2olWS WS el A Aotk sAw =447 (Offner optical system) AZL Syl oz
A BE7] 7% Gust AlE AR AN apg 9o TARLREE HoT SdLw ARA2 A
2507 A4S Be A% HF T 24T 7)7] A2 el eqtgg F 888 (Fischer et al. 2003; Graham
2o Bn wa "o Ho= e & Treffers 2001).
HSNAEONSTO 49 50 53 591 9 LU R AERe dEEE g @
A of ¥t §-&ol



56 KIM ET AL.

Z 1. =AY 7HE 717 AdE

=
oo
Y

g AdE

Freeform 700A (5%7187))
» Slide Travel: X-350mm (14") Y-150mm (6") Z-300mm (12")
* Maximum Feedrate: 1500mm/min. (59"/min.)
« Spindle Speed: < 5000 RPM
- Raster/Groove Milling
- Tool Normal Diamond Turning, Grinding
- Cross Axis, Parallel and 45° Grinding / Fast Tool Servo

Surface Measurement system NT2000 (BStEWHZA)

- optical phase shifting and vertical scanning interferometer
- Resolution : 0.1 nm

- Vertical resolution : 0.1 nm

- Vertical measurement range : 0.1 nm ~ 150 /m

- Stitching measurement range : 100 mm x 100 mm

- Focusing type : auto

Nanoform 600 (2&%A4 7}&7))

1) Turning

- Maximum : 600mm

- Surface roughness : Rmax 0.01m(Al, alloy)
2) Grinding

- Maximum : 300mn

- Surface roughness : max 0.05um(SF-12 Glass)

Laser Interferometer WYEO 6000 (ZHdA &A1)

- Measurement equipment of plane and aspheric surface
- Wave length : 632.8mm

- Accuracy : L /100 PV at 632.8mnm

- Resolution : A / 1,024

- Transmission sphere : £/0.75, £/3.2 £/7.0

KRP-2200F ( £8]/d94)

- polish aspherical surfaces uniformly.
- Accuracy : Ra Inm, PV: 50mm

- XxYXZ{(400x200x150)
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24947vE  F8]el Freeform 700AS  H]
Nanoform 600, 4% FAIAS] 2+ FA4F ZA4H
Laser Interferometer, Form Talysurf, NT2000¢]
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Form Talysurf series 2 (¥]7H Z37]).
- Range : 120 mm

- Data resolution : 0.25 um

- Precision : 0.5 gm / 120 mm, 0.2 gm / 20 mm
- Standard stylus : 2 gm radius
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#F 3. 2 Aol HA4d =49 -2 24
Material Al6061 - T651
Cutting
. 110, 150, 190, 220, 260, 300
speed(m/min)
Feed
) 1, 2, 4, 6, 8, 10
rate(mm/min)
Depth of cut(im) 1, 2, 4, 6, 8, 10
Vacuum pressure -20kgf/cnt
Nose radius
0.5
(mm)
Cutting fluid Air + EDM oil
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a3 7. (D) Form Talysurf series2& o]£3t =7
(§-)Laser Interferometer(WYKO 600)& ¥

Surface Data

- 59.13
40.00

- 20,00

- -20.00

= 37.01

8urface Data

-~ 14.60

5.00

- 500

- +15.00

-23.91
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