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RESEARCH ON SLIP CHARACTERISTICS OF DOUBLE-
ROW ANGLE CONTACT BALL BEARINGS BASED ON
HEAT-MECHANCAL COUPLING

ABSTRACT

As a key supporting component of mechanical systems, double row
angular contact ball bearings are widely used in power equipment. With
the development of power equipment towards high speed and high
reliability, the problem of sliding of double row angular contact ball
bearings is becoming increasingly prominent. Sliding not only causes
bearing heating and increased wear, but also leads to local losses and
premature bearing failure. Therefore, this article focuses on high-speed
double row angular contact ball bearings, with a thermal mechanical
coupling model as the core, and conducts an analysis of the factors
affecting slip, revealing the changes in bearing slip patterns. The main
research content includes:

Starting from the general motion of steel balls, establish a bearing

coordinate system, and use the coordinate transformation of steel balls
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in the coordinate system to calculate the quasi-static model of double
row angular contact ball bearings. Research on double row angular
contact ball bearings based on quasi-static models. Analyze the
mechanical and kinematic characteristics of double row angular contact
ball bearings, and study the influence of different operating parameters
on the mechanical and kinematic characteristics of double row angular
contact ball bearings. Further study the influence of different operating
conditions on the stiffness and slip characteristics of double row angular
contact ball bearings. Among them, the influence of working conditions
on the relative sliding speed between steel balls and raceway of double-
row angular contact ball bearing corresponds to centrifugal force: the
increase of axial load, radial load and external torque has the opposite
trend to centrifugal force, while the increase of rotational speed has the
same trend to the relative sliding speed of left-row steel balls; The
change trend of the relative sliding speed between the right row of steel
balls and the raceway is basically the same as the centrifugal force.
Calculate the frictional heat generation and heat transfer between
the steel ball and the contact parts during the service operation of the
bearing, calculate the thermal resistance by using the results of heat
transfer, and establish the steady-state thermal equilibrium equation of
the set node to calculate the temperature of each node. Finally, the

thermal deformation caused by temperature change is brought into the
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quasi-statics to calculate, and the thermal-mechanical coupling model is
obtained. On this basis, the slip characteristics of double-row angular
contact ball bearings under different working conditions were studied.
The structural thermal deformation of double-row angular contact ball
bearings during service was analyzed. The changes in stiffness and slip
characteristics of the bearings are further studied, and the changes of the
bearings under thermal coupling and uncoupling are compared.

Conduct experimental verification to verify the correctness of the
model by comparing the generated heat and calculated heat during the
service process of double row angular contact ball bearings. Four sets of
experiments were designed for different operating parameters and
lubricating oil flow rates. By measuring the outer ring temperature of the
double row angular contact ball bearing and comparing it with the
calculated temperature of the model, it was found that the error between
the calculated outer ring temperature of the double row angular contact
ball bearing and the experimental temperature was less than 20%, which
is within a reasonable error range.

YangRenzhi (mechanical engineering)
Supervised by WangFengtao
KEY WORDS: double row angular contact ball bearings, pseudo-

statics, heat-mechancal coupling, stiffness, slip
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