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The study of the improvement on the heat
affected accuracy of vertical

machine center
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National Chiao Tung University

ABSTRACT

In recent years, the developement of machine tools seems moving toward NC
and automation , The accuracy of vertical machine center thus becomes more and
more important. Heat induced structural deformation causes machining error,
reduces machine accuracy. These, problems are one of the major task that the
machine manufacturer has to face. Especially when machining speed becomes
more and more fast, thermal deformation will no doubt increases. In the study, the
focus was set at feeding system and machine structure compensation.

In feeding system, a pre-tensions were applied to ball screws, their thermal
deformations were measured. On the other hand, cooling was introduced to reduce
the heat produced at bearing seat, and the deformation at the feeding system were
measured again, and if was found that positioning accuracy improved for 70um to

15pm.

Finally, the heat induced deformation of the machine were measured at
various main spindle revolution and ambient temperature. A compensation unit
developed from above experiments was added to the machine, and if was found

that the positioning of the machine accuracy improved from 100um to 15um.
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