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A Study on the Main Spindle Deformatin characteristics by the Tool
Weight Condition
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Abstract

In order to examine spindle deformation characteristics that affects the performance of
dynamic cutting accuracy due to tool weight variation in a experimental spindle. thermal
deformation value of operrative spindle by the axial displacement and the radial run out was
measured according to the rise of spindle temperature through the laps of operation time and
the change of rotational speed under the tool weight variation. A qualitative summary is as
follows

1) The results show that the tool weight affects the spindle temperature variation in a
experimental spindle.

2) Radial run out and axial displacement was measured according to the rise of the spindle
temperature and the performance of dynamic cutting accuracy was affected by the tool
weight variation.

3) Axial displacement is 1.3 times larger than the radial run out in a experimental
spindle conditions.

4) Axial displacement is continuously elongated when the tool weight is repeatly exchanged
since the spindle themal deformaion, however, when the same tool weight is used, the
displacement is still constant. ‘

Keyword : Spindle Deformation Characteristics(F%%¥$ £4), Axial Displacement
(PHH), Radial Run Out(¥+4%3 £E4). Spindle Accuracy(Z&39U%),
Operative Spindle(7}%3%).
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Fig. 1 The measurement principle of laser
interferometer (He-Ne #°]*, OFV
302).
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Fig. 2 Apparatus of experimental spindle
(Max. speed 8000 rpm, NT 40).
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Fig. 3 The measurement principle of laser
doppler vibrometer
(Polytec OFV 3001 & OFV 302).
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Measuring equipment of thermal
deformation value.
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Fig.4 Spindle thermal displacement and

temperature variation by operation time
and rotational spped(tool weight : 0)
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