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Research on Reducing the Heat of Mechanical
Spindle Bearing
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Abstract ; This paper proposed a genetic algorithm model for mechanical spindle bearings to study
the influence of 6 factors on the heat generation,and the structure of mechanical spindle bearings
was optimized for reducing the heat generation by obtaining the optimal combination of 6
influencing factors. Based on the theoretical model and calculation of the theoretical model, the
calorific value of the mechanical spindle bearing was calculated. Based on genetic algorithm, the
influence of 6 coupling factors on the heat generation of mechanical spindle bearings is studied and
analyzed. With the increase of the bearing preload, the decrease of the contact angle of the
bearing , the increase of the kinematic viscosity of the lubricating oil ,the decrease of the number of
bearing balls,the increase of the bearing diameter,and the increase. O of the spindle speed,the heat
generation of the spindle is increasing. Compared with other methods, because more factors are
considered , the numerical results of this method are more accurate, the results of decoupling
calculations using genetic algorithms are more accurate, which provides theoretical basis and
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direction for further optimization of the thermal characteristics of the mechanical spindle.

Key words: mechanical spindle bearing; thermal analysis; calorific value; MATLAB genetic

algorithm
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Fig.1 Heat transfer diagram of mechanical spindle
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Fig.2  Relationship between bearing heat and
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