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The Improvement of Motion Accuracy of Hexapod-type Parallel Mechanism Machine Tool
Okuma Corporation Masao NAKAGAWA, Tetsuya MATSUSHITA

Kyoto University Soichi IBARAKI,

Kakino Research Institute  Yoshiaki KAKINO

This paper presents a methodology to calibrate kinematic parameters in a Hexapod-type parallel mechanism machine tool.
In a conventional procedure of the DBB (Double Ball Bar) test to measure a machine's contouring accuracy in a circular
operation, the center deviation in an error profile isignored to cancel setup errors. We propose to use a specialized jig plate to
fix aball of a DBB device in order to evaluate the machine's positioning error in the global coordinate system. Experimental
comparison shows the machine’'s positioning error is significantly improved by using the proposed calibration method. The
improvement of the machine’s motion accuracy is verified by both motion accuracy tests and machining tests.
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Fig. 1 The structure of COSMO CENTER PM-600

Table1l Specifications of PM-600

Travels[mm] @ 600(XY) x 400(Z)
(1420 x 420 x 400)
Tilting angle[?] +25
Rapid traverse [mm/min] 100
Max. acceleration [m/s?] 14.7
Spindle speed [min] 12000/30000
Spindle motor [kKW] 6
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Fig. 2 Theoutlook of thejig plate and ball holders
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Fig. 3 Comparison of contouring error trajectories
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Fig. 4 Workpiece for accuracy test
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(a) Without calibration (b) With calibration
Fig. 5 The positioning errors with/without the calibration
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Fig.6 The out-of-roundness profiles of the machined plates

40 0 O
O0O00O0OOHexapod 0O OO0OOOOOOOOOOOO
gooobeBO0O0OO0OO0O0OOOOOOOOO0OOOOOCOO
oooboobooooobooobooooooobocoooooa
gooooooooooooboooooooo

ogooo

10 Stewart, D., A Platform with six degree of freedom, Proceedings
of the Ingtitution of Mechanical Engineering, Vol. 180, Part 1,
No. 15, (1965) 371-386.

200000000 000Mo00 I OdOn :Hexapod
Jodooo0O0OO00o00o0ooooooooooOoog
(000)YOooUoooUoooooooooooooOooo
o0ooooooOoooooOooog,70,4(2004) 557-561.





