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Design and test of a micro -displacement actuator
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Abstract : A set of micro-displacement actuator was developed and tested for the large area multi-object
fiber spectroscopic telescope(LAMOST) . Conventional techniques for micro-di splacement mechani sm
with high accuracy and long travel in engineering applications are studied. In view of implementation
principle of the active-motion mechanismin the LAMOST ,integrated with precison lever ,a scheme of
stepper motor ,harmonic reducer and ball screw , the goal of both high accuracy and long travel is real-
ized. Theoriginsof error are investigated , before a computer look-up table is desgned to calibrate
transmisson error and to improve absol ute accuracy of the actuator. Measured with laser interferome-
ter in laboratory ,the actuator confirmsitself that it can be used as micro-di splacement actuator of the
LAMOST, thanksto its resolution of 201 nm =48 nm and unidirectional accuracy of 237 nm(standard
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deviation) at a step of 10U m.
Key words: mechanical micro-displacement actuator ; error analyss; error correction; measurement ;
transmisson mechani sm
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Fig.1 Structure of micro-displacement actuator
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Fig.2 Schematic of control system
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Fig.5 Curveof test at a step of 250 nm
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Fig.6 Curve of test at a step of 500 nm
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