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Research on Optimal Clearance of Motorized
Spindle Considering Temperature Influence

ZHANG Ke ,WU Zhipeng ,WANG Zinan ,BAI Xiaotian

(School of Mechanical Engineering, Shenyang Jianzhu University , Shenyang , China, 110168)

Abstract ; It is helpful to improve the machining quality of the spindle to study the bearing and the
bearing seat optimal fit. The temperature simulation model of motorized spindle and the bearing fit
model considering the influence of thermal displacement are established. The variation of bearing
temperature and thermal displacement is analyzed, and the relationship between thermal
displacement and clearance is studied. The optimal clearance between bearing outer ring and
bearing seat is determined by calculating the thermal displacement of spindle system and verified
by experiments. The results show that the average error of the temperature simulation model of
motorized spindle is 3% . With the increase of clearance,the temperature and thermal displacement
show a trend of decreasing first and then increasing, which leads to the change of clearance
between bearing and bearing seat showing a trend of decreasing first and then increasing. Under
medium and high rotational speeds, the outer ring and bearing seat of 7008C bearing considering
the influence of temperature are in the range of 0 —0. 03 mm clearance,and the temperature is the
lowest under the working condition of 0.012 mm clearance. The research on clearance has
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important guiding significance for the research and development of motorized spindle.

Key words : motorized spindle ; bearing ; thermal displacement;clearance
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