BB N TRORF

The Development of a Free-Form Surfacing Machine
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Abstract

With the recent demand for optical units of high func-
tionality, smaller size, and lower cost, an effective response
is to use optical elements whose advanced aspherical
devices comprise free-form and diffractive optical devices.
Because the profile accuracy required of optical devices
also increases every year, we have targeted development
of a free-form surfacing machine to satisfy the need for
high precision free-form dies. This paper describes such a
free-form surfacing machine, the principal features of its
development, and its practical application.
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Photo.1 Free-form cutting

Fig.1 Structure of the free-form surface machine
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Table 1 Specifications of the machine
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Fig.2 Position error
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Fig.3 Non-repeatable runout
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Fig.4 Cutting force
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Fig.5 Cutting tool by SEM
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Fig.6 Fly cutting method
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Fig.7 Temperature
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Fig.8 System configuration
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Fig.9 Cutting form and temperature
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Fig.10 Curvature of image
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Fig.12 System configuration

Fig.13 Diffraction grating pattern by SEM
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