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Coordinate M easuring Machine using Parallel kinematicsfor Micro Parts (2nd report)
(Compensation System of Joint Error and Thermal Expansion)

Takaaki OIWA, Shizuoka University, Johoku3-5-1, Hamamatsu, Shizuoka 432-8561
Ryosuke TAKAHASHI and Kenji MITSUI, Shizuoka University

This paper describes a compensation device for joint motion errors, elastic displacements of the joints and
links, and thermal deformations of the links. This device employs two rods connecting with the joints and a scale
unit. The scale unit can measure the variation of the distance between the joints independently of the external load
because the rods aren't subjected to the load. Moreover, temperature fluctuation has little effect on measured variation
because the rods are made of Super Invar. This device is built in the experimental active prismatic joint of a
coordinate measuring machine for micro parts. Experiments show that the device improves the stiffness and
decreases the thermal expansion of the link.

Key Words : paralledl mechanism, error compensation, joint error, thermal expansion, machine tool, coordinate
measuring machine
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Fig. 2 Compensation device using Super-Invar rods connecting with
reference balls and scale unit
@ G
DO ©)
3
2 ©

ONo.02-10 00000020020 0D O0DOODOO0OODOOO0ODO?2002-9.250270 000


OIWA Takaaki
〔No.02-1〕日本機械学会2002年度年次大会講演論文集（Ｖ）〔2002-9.25〜27，東京〕

OIWA Takaaki



E s
- Not compensated
S (compression)
E 4]
kS Not compensated
=3 (tensile)
2
a 27
Compensated
0f Cpeepeszic @ X : 2
0 1 2 3 4 5

Load N

Fig.5 Differences of measured displacements between scale unit
and laser interferometer

Fig.3 Activelink consisting of prismatic joint with compensation
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