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Abstract

A 110 mm diameter aspheric metal secondary mirror for a test model of an earth observation satellite
camera was fabricated by ultra-precision single point diamond turning (SPDT). Aluminum alloy for mirror
substrates is known to be easily machinable, but not polishable due to its ductility. A harder material, Ni, is
usually electrolessly coated on an Al substrate to increase the surface hardness for optical polishing. Aspheric
metal secondary mirror without a conventional polishing process, the surface roughness of Ra=10nm, and the
form error of Ra=A/12( A=632nm) has been required. The purpose of this research is to find the optimum
machining conditions for reflector cutting of electroless-Ni coated Al alloy and apply the SPDT technique to
the manufacturing of ultra precision optical components of metal aspheric reflector.
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Table 1 Compositions of work piece used in
experiment

Mg| Al | St} Ti | Cr | Mn| Fe | Cu ) Zn

AL6061]0.867|97.86| 0.50 | 0.02 | 0.07 [0.014]0.078| 0.25 |0.021
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Fig. 2 Shape of test workpiece
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Fig. 3 Roughness(Ra:nm) versus of cutting condition
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Fig. 4 Roughness(Ra:rm) of Ni_coated
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Table 2 Bésic set of cutting conditions

Material Electroless-Ni coated
Spindle speed 1200rpm
Cutting Depth 05, 1, 2, 4(um)
Tool Radius 0.5mm

Feedrate 1, 2. 4, 8 (zm/min)

Diameter of workpiece 110mm




Fig. 5 Manufacture of Aspheric Ni_coated mirror
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Fig. 6 State of surface (a)cutting surface of Al,
(b)cutting surface of Ni_coated
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Rz 7255 um
Rt 8555 nm

Set-up P
Size: 368 X 240
Sampling: 1.43um ;

Processed Optious:
Terms Removed:
Curvature & Tilt
Filtering:

None

00 1009 200 3000 4000 5242

Title: Al6061
Note: Form Ra=30nm

(a) Bear Al6061



Date: 01/10/20¢
Time: 09:31:41

Surface Data

SEE=SE=—S Mode: PSI

’ig'l_é'éEEE Mag 118X

Rt 15.35 nm

Set-up Parameters:
Size: 368 X 240
Sampling: 1.43 um

Processcd Options:
Terms Removed:
Curvature & Tilt
Filtering:

None

1000 2000 3000 4000

Title: Ni coated
Note: form Ra=40nm

b) Ni coated
Fig. 7 Measure of reflector mirror by NT2000
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Fig. 9 Photo of aspheric Ni_coated reflector
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