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1. Overview

=

Research Foundation (NRF) of Korea for years 1rom July 2ZU1s.

** KASI is extending research field toward polishability of ultra-lightweig

materials such as SiC as well as testing for off-axis aspheric mlrro surfaces.

%* KASI will investigate the MARI (MAterial Removal Indlcator) concept for the
polishability of lightweighted materials.

1J.=Y. Han, et al., “Mirror polishing technology with Tool Influence Function (TIF) for SiC,” NASA Mirror Tech Days 2014.
2J.=Y. Han, et al., “International collaboration for Silicon Carbide mirror polishing and development,”

Pub. Of the Korean Astronomical Society, 30, 687~690 (2015).
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1. Overview - MARI

Used SiC materials

Average TIFs of SiC for both Korea and USA
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*%* Tool Influence Function(TIF) values » ® 0P
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*%* TIF depth and material removal < 125 / { | @ Ave.P comp.
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100 - P corp. (US): most polishable material (due to Si overcoated, probably)
| W corp. (Korean): most difficult material to polish out
S corp. (US): No linear trends
75 L Similar TIF characteristics: C corp. & O, S1#3 //S1#4 & D
S1 corp (Korean): Different characteristics = Capability to manufacture various SiC
i TIF of both rib and no rib surfaces (but the difference represents not quite different)
- Rib > No rib: O corp.
50 , ) - No rib > Rib: W corp.
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Removal coefficient (um/psi hr m/sec)

- MARI concept* can be used to
characterize various SiC materlals

*J.=Y. Han, et al., “TIF and material removal characteristics of SiC mirror materials,” NASA Mirror Tech Days 2016.
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1. Overview — NRF program

= Budget: 350 M Won (~300,000 USD)
*$* Deliverables

" TIF experiments and analysis o

" Characterization of off-axis aspheric surfaces and measurement of physical property for off-axis

aspheric mirror surfaces

All academic achievements will be encouraged to publish to journal or international conferences.
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2. EXPERIMENTAL PLAN
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2. MARI experiment plan

® Drawing (not fixed)
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2. MARI experiment plan

OVT (Orthogonal Velocity Tool)

Items Detailed items | Ranges / Spec.

Req. TIF shape Gaussian shape
Rotation speed 15~1000 rpm

Wheel Contact width 3.8~3.9mm

Contact area 6.0 ~ 6.5 mm?
Spec. Rotational Rotationspeed 4~60 rpm
:;';a' Motion control  Rotation angle
direction) item Dwell time
Load cell Measurement Min.: 0.1 ps_i
ranges Max.: 10 psi 7
Development KASI, SphereDyne, YoonSeul ' ‘ o ;

X Input variables: Pressure(P), Rotation speed(V), Dwell time(T)

** Outcomes: TIF depth and volume

1H.Seo, et al., “Novel Orthogonal velocity polishing tool and its material removal characteristics from CVD SiC mirror surfaces,”
Opt. Express., 24, 12349 (2016).

2J.=Y. Han, et al., “Tool Influence Function (TIF) Characteristics of SiC mirrors,” NASA Mirror Tech Days 2015.
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2. MARI experiment plan

Preston Equation: Az = aPVAT
(Depth of TIF vs. Input variables,

]

** Collaboration i

NOAO: Oversight for the SiC and ultra-lightweighted materials and applications

" Green Optics(GO): Polishing the mirror surfaces

Material providers: KASI welcomes a mirror sample provider to have a novel and excellent physical

property to check polishability. Please let me know if you have an interesting to check.

TH.Seo, et al., “Novel Orthogonal velocity polishing tool and its material removal characteristics from CVD SiC mirror surfaces,”
Opt. Express., 24, 12349 (2016).

2J.=Y. Han, et al., “Tool Influence Function (TIF) Characteristics of SiC mirrors,” NASA Mirror Tech Days 2015.
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2. MARI experiment plan - Summary

A e

+* Outcomes: TIF depth and volume

+* TIF model: Analytical and Empirical model

** Collaboration

" NOAO, GO and material providers
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- Apply to MARI concept
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3. FABRICATION EXAMPLE OF OFF-AXIS
ASPHERIC SURFACES
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3. Fabrication of off-axis aspheric optical surfaces (1/2)

Material: SiC Polishing and measurement

R: 850.45 mm, K: —1.147 e

CA: 300 mm, Central hole: 128 mm | \\ S
1 - )

R

© soP1

(Space Oplic Polishing Machine)
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3. Fabrication of off-axis aspheric optical surfaces (2/2)

Material: Zerodur
R: 1670.106 mm, K: =1.0
CA: 400 mm, OAD: 340 mm

Measurement —

PVU.Z49A
\ RMS 0.021A
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4. Conclusion

0
*%* KAS

processes for off-axis aspheric optical surfaces
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