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Abstract

Precision technology now develops very quickly. The development of technology
requires the integration of the light, machine, electricity, lens as an important optical
components into the modern instruments in civil industry and military industry areas.
High-precision instruments and equipment requires the lens to have not only superior
optical performance but also structure of miniaturization and integration, so lens array,
lens microstructure representative, generates. Conventional lens machining methods
are difficult to apply to the lens array, so scholars’ attention all over the world is
devoted to the new ultra-precision machining methods. FTS becomes one of the
mainstream technologies in microstructure turning area because of  its  high
frequency response, high accuracy and high precision positioning. Currently, many
countries have successfully used the technology to machine the precision lens array,
and the technology has also been applied to the industrial sector. While domestic
research on this technology started late, and the core foundation technologies had not
be yet fully mastered, and products quality is still far lag behind the abroad ones. This
paper aims to research the technology and device of lens array with FTS. The main
contents are listed as follows:

1. To design of FTS feeding mechanism: Firstly, FTS feeding mechanism drive and
guiding mechanism were selected. Then, the mechanical structure of FTS feeding
mechanism is designed and the basic dimensions of the guiding mechanism were
determined.

2. To research the lens array machining method and topography simulation: This
paper took the typical four-ball crown lens array as research subjects, and face-shape
generation principle and coordinate calculation method of lens array was proposed
taking the tool spiral movement into account. The machining topography simulation
principle was analyzed, and the main simulation parameters affecting as to the
machining results were discussed. Based on the discussion above, this paper
composed machining topography simulation program with MATLAB to prove the

parameters affecting.
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3. To construct a two-axis machining experimental platform: The experimental
platform mechanical system design and processing was completed. The motion
controller was proposed basing on open CNC system structure and complete electrical
design and component selection.

4. Platform debugging and system experiment study: The positioning accuracy of
machining platform moving axis and spindle was tested. The positioning accuracy,
repeat positioning accuracy, square wave response and sine wave response were also
examined. Four groups machining experiments were implemented and experimental
results verified the feasibility of the overall processing system. The upgrade direction

of the processing platform hardware and software have been presented.

Keyword: FTS; Topography Simulation; Lens Array Machining;
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