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Ultra-Precise Machine with 6-DOF Perfect Relative Motion
between Tool and Workpiece(2nd report) - Link Layout Design —

Takaaki OIWA Shizuoka University, = Tsunenori TATSUNO Shizuoka University
Abstract— To realize an ultra-precise machine, a mechanism which generates high relative motion between its tool and the
workpiece is required as well as the accuracy improvements of each element of the machine. This study proposes a
compensation system for 6-degree-of-freedom errors between the tool and the workpiece in machine tools and measuring
machines. A hexapod-type parallel mechanism installed between the tool spindle and the surface plate measures these errors
regardless with the temperature fluctuation and external force. Moreover, the tool position is compensated by using these errors.
This paper describes link layout design for isotropic measuring resolutions and kinematic calibration using a redundant passive

kinematic chain.
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Fig.3 Link arrangement with joint position angles divided into 7

equal angle
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Fig.4 Link arrangement of 7th link coaxial to Z-axis
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Fig.8 Calibration result using link arrangement show in fig.4
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