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Abstract

This article focuses on the thermal mechanical coupling deformation and its variation in coaxial
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feed of dual spindle machine tools under different working conditions. The gantry type dual spindle
CNC machine tool is taken as the research object. By analyzing the thermal and force loads under
different working conditions, the thermal mechanical coupling deformation is solved, and the de-
formation law in coaxial feed of the dual spindle is studied. The following conclusions are drawn: as
the speed increases and the cutting depth of the dual spindle decreases, the maximum coupling de-
formation gradually increases, while the minimum coupling deformation gradually decreases. The
Z-direction coupling deformation of the left and right spindle at the same position on the Y-axis
gradually increases, and the difference error of the Z-direction coupling deformation of the left and
right spindle gradually decreases; As the dual spindle component is fed from left to right along the
Y-axis, the coupling deformation in the Z-axis direction of the left spindle shows a trend of increas-
ing from small to large, and the coupling deformation in the Z-axis direction of the right spindle
shows a trend of decreasing from large to small. The difference error in the coupling deformation
in the Z-axis direction of the left and right spinde first decreases and then increases, reaching its
minimum at the middle position. Obtaining the thermal thermal mechanical coupling deformation
of dual spindle under different working conditions and its variation in coaxial feed is of great sig-
nificance for improving the machining accuracy of dual spindle CNC machine tools.
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Figure 1. Simplify the model diagram
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Table 1. Material parameters
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SERT SiC 3250 380 0.3 16.7 0.44
HoAth 45 7850 210 0.31 48 1.15
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