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Abstract; The purpose is to find the position of the thermal key point of the spindle, detect the
temperature rise and its thermal deformation and further determine the main area influenced by the
thermal error by research on the thermal error measurement of the spindle of the TX1600G com-
posite boring machining center. The temperature and thermal error measurement acquisition scheme
is designed,and the temperature measurement points are arranged and optimized by infrared ther-
mal imager. The temperature data are collected and the thermal key points are determined by com-
paring the temperature rise of each measuring point. The thermal deformation of XYZ in three di-
rections was measured by the API spindle analyzer,and the relative data were determined by the
comparison data. The results showed that Z direction is the largest thermal elongation direction in
the case of the spindle speed of 3 000 r/min and the achieved thermal balance. The temperature
rise of the front and rear bearing positions in the middle of the spindle is larger, which is the ther-
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mal key points. The Z-direction thermal deformation curve is basically the same as the temperature

rise curve. The conclusion is that the deviation in actual application of the main shaft for machining

center is caused by the thermal expansion in axial direction when the temperature is rising. There-

fore, it can effectively increase the processing precision through the coercion of thermal expansion

and deformation in Z-direction.

Key words : boring-milling machining center ;spindle system ;thermal error ;thermal key points
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Fig. 3 Temperature and thermal error test environ-

ment of spindle system
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Fig. 5 The spindle temperature points
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Table 1 The position description of temperature measuring points
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Table 2 Thermal sensitive point distribution on

spindle
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Table 3 The results of the spindle temperature rise measurement at different location
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