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to optical engineering
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Abstract; This paper overviews the development of the single diamond machines used in weapons and com-
mercial fields, and introduces nowadays widely-used commercial ultra-precision diamond turning machines.
Then , it analyzes the key techniques to achieve nanometer-level precision machining, such as air bearing work
spindles, oil hydrostatic bearing X/Z slides, work piece measurement & error compensation, optical tool set-
ters, Linear Variable Differential Transformer (LVDT) tool setters and adaptive control systems. Finally, it
summarizes the materials suitable for diamond turning, and introduces the fast tool servo and slow slide servo
used in the manufacturing of opto-mechanical components. By taking drop-in assembly of a Cassegrain tele-
scope and an fine optical system for examples, this paper shows the important effort of the ultra-precision dia-
mond turning in photoelectric products.
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Fig.3 Nanoform 700 ultra made by Precitech Company
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Fig.8 Oil hydrostatic bearing slide and linear motor
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Fig. 11 Optical tool setter
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Fig. 12 Software of optical tool setter
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(b) Electroless nickel plated
on steel substrate
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(a) Aluminum CX sphere

(d) CaF, CXERTH #E
(d) CaF, CX sphere

(c) ZnSe CXER T B3
(¢) ZnSe CX sphere
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Fig. 14  Optical components with different materials by

using diamond turning
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Tk i

HUAE AL 1 el

AR

Bk
e WA R

Bl 16 —FpR I el iR B i
Fig. 16  Schematics of a FTS mechanism
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Fig. 19  Optical component products processed by SSS
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Fig.22 A method of centering a lens in a cell by using
SPDT

B~ HEHERG A

_ R A
Bk Gk au A 4
TR ik I \gﬁ w‘\/ e T 280
Bijrs KHBAN \ £ k5L

TR

SERH %
LS s

K23 GRlAECER T 2
Fig.23  Another method of centering a lens in a cell by
using SPDT
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Fig.24  Drop-in assembly of a optical system
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