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Heating analysis of the high speed-ball'bearing

CHEN Guanci, WANGLi7gn, GU Le, ZHEN Dezhi

(School-ef_Mechatronics Engineering,
Harbin-Ingtitute-of Technology , Harbin 150001 ,/China)

Abstract :-Based on the-thermal analys s and the quas-static analys s, heating by differ-
ent heat"sources is calculated. The-local heating between the units of the high speed ball
bearing and the total heating are obtained. The influences of the rotational speed, the load
and other parameters'on the local heating and the total heating are analyzed. The results re-
veal that a great portion of the heating comesfrom the $in heating between the ball and the
inner ring. Furthermore, theinfluencesof the rotational speed, the axial load and the curva
ture coefficient-of theinner ring on the heating are the greatest of all the parameters which
have an effect on the heating. At the sametime, the heating isal s calculated from the inte-
gral bearing. It isfound that the result departsfrom thefact. In comparison with the result
by regarding the ball bearing as an integral unit, the result obtained by the loca method is
condgstent with the practice. However, the total heating calculated from the local heat
sources of the bearing is more accurate. It can help to investigate three dimensional thermal
field of the ball bearing and to choose the lubricant quantity etc.
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cal method; integral method
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Fig. 1 Heating of the different location
in the bearing
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2 Fig. 2 Influence of the rotational speed
variation on the bearing heating
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Fig. 3 Linear velocity difference in the contact area between the ball and the race
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Fig. 7 Influence of the curvature coeficient , ,
of theinner ring on the bearing heating
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