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Abstract: Taking the motorized spindle of computer numerical control machine tools as the
research object, the influence of its axial thermal elongation on the reliability of the motorized
spindle is explored. The Svenska Kullager-Fabriken (SKF) friction torque model is used to
analyze the heat generation of the bearing. The convective heat transfer coefficient is set as the
boundary heat dissipation condition. The finite element coupling model of thermal analysis is
established to solve the temperature and axial thermal elongation distribution of the spindle. The
finite element model is compared with the experimental results to verify the accuracy of the
established finite element model. Considering the influence of random factors, the reliability
analysis model of spindle thermal deformation is established, and the reliability is solved by the
Kriging model. Finally, the global sensitivity analysis of the thermal error reliability of the
motorized spindle is carried out. The results show that the rotational speed and cooling water flow
have a great influence on the reliability, and the axial force and radial force have little influence
on the reliability.

Key words: motorized spindle; thermal characteristics; finite element analysis; Kriging model;
reliability; global sensitivity
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Fig.2 Convective heat transfer position of the
motorized spindle
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