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ABSTRACT

A stable rotational-to-linear motion transformation structure using a driving mechanism with 2 degrees of
freedom was developed for an orthogonal mechanism to prevent the interference of each axis in 2D motion.
In this mechanism, a step motor was used for precise position control. This structure was developed to
maneuver workparts in micro particle blast machining experiments. To determine the real-time performance of
micro particle blast machining, the control, input, and output were operated simultancously and precise
position control was implemented, using a timer interrupt with multiple execution codes. The two step motors
obtained precise position control by removing backlash with a ball-screw mechanism. The device has
menu-type control codes for user-friendliness, and real-time sequence control was simultaneously adopted for
user control input.
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Fig. 1 Design of 2 stage micro-device capable of
sequence control
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Table 1 Measurement date value by shape trajectory

Division Circle Rectangle
date Measured date Measured
1 210.0 79.98 L10.0 19.96
2 16.0 1596 L14.0 L14.04
3 20.0 19.97 L21.0 L21.04
4 28.0 28.03 L25.0 125.03
5 38.0 3798 L33.0 L33.05

(a) Different seven circular trajectories
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9.96

]

(b) Different seven rectangular trajectories
Fig. 13 The measured dimension values according to the
each driving trajectory
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