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Optical Telemetering of Temperature Information in Rotating Spindle (3rd Report)
- On-line Estimation of Thermal Elongation and Thermal Displacement of Rotating Spindle -

Kazuhiro YOKOYAMA, Satoru ENDO, Takamasa SUZUKI and Yuusaku MATSUDAIRA

This paper deals with the accuracy of on-line estimations of the thermal elongation over whole length of the

spindle and the thermal displacement of the spindle.

The telemetering system is adopted to measure the axial

temperature distribution of the spindle. At the same time the elongation and the displacement are measured by
capacitive type displacement sensor. Estimated elongation and displacement are compared respectively with
measured values, and it is clarified that the estimated elongation and displacement coincide well with measured
values: accuracy with error within +3.5~—1.6 x m for 100 4 m elongation and accuracy with error within +1.3~

—1.3 # m for 13 1 m displacement.

Key words: estimation, thermal elongation, thermal displacement, rotating spindle, temperature, optical

telemetering
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Fig1 Schematic illustration of temperature measuring position

and measurement of spindle elongation
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Fig.2 Temperature rise of spindle and super-invar bar
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Fig.3 Spindle elongation measured
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Fig.4 Relation between measured elongation Y, and
calculated value X, of the spindle over whole
length during running
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Table 1 Relation between measured displacement and estimated value

Relation between

With jacket cooling

Without jacket cooling

Y and X, ¢ Yo =1.08X,,4+0. Tum {+1.6, -1.6} K =1.05X,¢ um (+2.8, -1.2}
ceeen P10 1108 10" 1126197 14014 0) | . [B.2um/58um x100= 6% | | [(4.0um786um x100 = 5 %]

Yoy and X (= sas0 /56 5 ) Y, =1.06X; (+1.0, 0.6} | ¥, =1.03X, (+0.9, 0.5}
e L BmMZ104m) X100 = 16 %] | [(1.4pum 13um) X100 = 11 %)
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[(1.4um/” 9um) X100 = 16 %] [(2.6 um 13m) X100 = 20 %]
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[2.0um 11um) x100 = 18 %]
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1.1, -0.9} | ¥, =1.004,+0. 1

{Au. A1} : A4, :difference between upper~limit datum and the estimating equation above

A, :difference between lower—limit datum and the estimating equation above

[{(A4,~4,)) /max of measured displacement} X 100 = error percentage]
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