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Improvement of Estimation Accuracy on Thermal Elongation of Ball-screw
Takashi KOSAKA, Kazuhiro YOKOYAMA, Koji SAITO and Takamasa SUZUKI

As a base to improve the positioning accuracy by the real time compensation of the thermal elongation of
ball-screw, it is important the improvement of the estimation accuracy on the thermal elongation of ball-screw.
In this paper the improvement is carried out under two processes; namely, a process to improve the
measurement accuracy of the elongation, in which it is eliminated the influences due to inertia force of table
at the stroke ends and due to thermal elongation of the displacement measuring system during experiment,
and another process to improve the estimation accuracy of the elongation, in which the longitudinal
temperature distribution of the ball-screw is measured in detail at fifteen points by the optical telemeter

system developed.
several conditions less than 20m/min table speed.

It is clarified that the estimation accuracy of -2.50~+2.58 u m is accomplished under
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Table 1 Specification of ball-screw

Outer diameter @ 40mm

Inner diameter @ 17mm

Lead 12mm

Material 1s:s0ue20)
Longitudinal 335.3 N/ um
rigidity (calculated value)

Coefficient of
thermal expansion

p=12x10% 1/°C
(measured value)

Lubricant Grease

Pre-load Constan'F gap
preloading

Anchoring Single anchor
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Fig.9 Estimation accuracy of the ball-screw
based upon whole data in Table 2
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