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Effect of roughness on the temperature rise of high speed motorized spindle
Lei Chunli Zhao Mingqi Jia Xibin Gong Baoru
( School of Mechanical and Electrical Engineering
Lanzhou University of Technology Gansu Lanzhou 730050 China)

Abstract: In order to research the thermal characteristics of the high speed motorized spindle more accurately
based on the thermodynamic theory considering the influence of the surface roughness of the stator and rotor on
the heat transfer coefficient of the stator and rotor and the air friction loss the heat generation of the motorized
spindle and the heat transfer coefficient are calculated respectively. The finite element model of the motorized
spindle is established the temperature field and thermal deformation of the motorized spindle are obtained
through numerical analysis. The results show that the air friction loss increases with the increase of the rotational
speed and the surface roughness of the stator and rotor. As the rotor surface roughness increases the heat trans—
fer coefficient of the stator and rotor increases; the temperature of the motorized spindle with large surface rough—
ness of the stator and rotor is lower than that with small surface roughness which indicates that the influence of
the heat transfer coefficient on the temperature rise of the high speed motorized spindle is more obvious than that
of the friction loss of the air.
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