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A study of Aluminum reflector manufacturing in diamond turning machine

G. H. Kim, C. I. Do, K. H. Hong, B. J. Rui(Korea basic science institute),
I. H. Won{Mech. Eng. Depl., CNU), 8. §. KIM(CSU)

ABSTRACT

A 110 mm diameter aspheric metal secondary mirror for a test model of an earth observation sateliite camera was
fabricated hy uitra-precision single point diamond turning (SPDT) Alwmmum alloy for miror substrates is known fo be easily
machinable, but not polishable due fo its ductility, A harder waterial, Ni, is usvally electrolessly coated on an Al substrate fo
increase the surface hardness for optical polishing. Aspheric metal secondary mirror without a convenlional polishing process,
the surface roughness ol Ra=10nm, and the form emor of Ra=A/12{A=632um} has been required The purpose of this
research is to find the optimum machining conditions for reflector cutting of electreless-Ni coated Al alioy and apply the

SPDT technique to the manufacturing of ultra precision optical components of metal aspberic reflector.

Key Words : aspheric(d] 7%), SPDT(A T ohelob2 = UM, secondary mirrer(3-7), electroless-Ni coated(F-4 3
L@, Surlace roughness{LH A H7])
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Mg | At | S | Tv i CrjMn| Fe!l Cu| Zn

ALGIG
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Fig. 5 Manufacture of Aspheric Ni_coated mirror

Y3 Hlp e g g7t
AA ¢10mme] uFH wkApEe] guigae] 248
H 7o £9 &47)¢ 92RTHAY Form Talyswieh o %

WYROA S w534 Ful Ad72 NT000S ol &8
e R

Fig. 63 Fig, 7& d20ggad Yasgd 249 7
F 5 B9 AY/E WYKOM) #o)A 4] g o
A%4 nwzE 274ve NT2WeE 24§ #elth
Fig. 6 (0= 4579% §79 249 AFLE, (b U2
529 7bE Fo BRE el GRUFER Bl
AE A3o] e B&Ee] FHH0l ATEWe) Fala)

AETEUS d|3he] wig FA ¢ ZHot vepds 2
F Atk Fig. 79 &7 A4 %‘-"’r“lfd ERY £3AH
ek Ul‘fr"l A4 Ratmejdleln], B#s# JAnggd
9

4% Ralbme] F e @‘}‘dﬂr-

)]
Fip. 6 Slate of surface (a) cutting surface of Al,
(b) cutting swface of Ni_coated

YAE sty ArgAdsa AgHoE @ w3
T form error’s Rank Talyor HobsonAhe] Form TalysurfE 9]
23t Z33 9} Fig 82 23 W Ee 67 We #H2
orm aor2A] FAUE W L EAE F AANA

-1127-



S87HE Surface equation® ™ UB|AE Ho|FE WA
e 34 23Eseld, 2 l0mmd  diste RMS
0.0298mo] e, KA P42 A (Fig error) 00214, FH A7)
Ra0.0298m= 4 §4 & WAl apAAE o2 Aats}
9 Fig 9 ¥TH YRZF ALY AEL
211

ilyyév‘ﬂ Mag 113X Surface Data Dale 01/10030¢

Mede Pl Tine 093510

Sariace Stalnuc |
Rz bGim |
Rq 47w |
Rz M3m |
RE 35 55nm

Rel up Paramelerss
Sie JGEA AN
Saplieg 147 um

Pracened Cplians
Terms Removed
Carvanee & Th
ilenng

Knne

Titte, Al60A1
WNotz Form Ra=30nn

&) bear-Al

VYLV P ) Mg 110X Date, DT
YK Moz PsI Surface Data

Surface Slaﬂstks,l &
Ra | %0um
Ry 235
Rz 14 02 L
Rt 15350m

5ol up Prrameters
Si2e 168 K MO
Samplwg 143um

Processed Dytlow
Tauw Rameved
Curvamre & Till
Filming.

HNuae

Tille Ni coated
Nole [bon Ra=40nm

b} Ni coated
Fig. 7 Measure of reflector mirror by NTZ2000

Taylor Hooson

Moditad Profile ARSAT 741 - Asphench c2smmicihaghane 11724100 08 50 b7 AM
mS-!'.'_E!lIh - lmrmmfghlm’l‘b.n ) 11.24@ 078‘44 09 AM

04 [X]

[FD a3

e nz
g L% I A -
i oo E

R e T T T
AoE0 N0 40 5 40 | X WD M WM MW oW
e

R Bbs Ui dtp ASTIMmm S AR v
A ] 268 . %y, AB3507 mm| S 11708 _ ™
Fg " i T i | TR (RFE

Fig. 8 Measure of Aspheric reflector by Form
Talysurf

St S’
NNOVAIQRS IN PRECISION METROLOGY INSTRUMENTATION
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