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A Selection of Initial Contact Angle of Automotive Wheel Bearing Units
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ABSTRACT

An automotive wheel bearing is one of the most important components to guarantee the service life of a

passenger car. The endurance life of a bearing is affected by many parameters such as material properties, heat
treatment, lubrication conditions, temperature, loading conditions, bearing geometry, internal clearance and so
on. In this paper, we analyze the relation between loads and deformations of wheel bearing units. On the basis
of it, we calculate the endurance life of wheel bearing units and suggest a method to determine the initial
contact angle to achieve a maximum endurance life with considering stress concentration.
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Nomenclature
/4 . car weight per axle, kgf
SHG : height of car weight center, mm
STR : tread, mm
SRW : ftire radius, mm

CL  : distance between bearing ball centers, mm
acc : comering acceleration, g
0] : ball normal load, kgf
VA : ball number
a : deformed ball contact angle, rad
¢ . ball position, rad
Subscripts
c : basic dynamic load capacity, kgf
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i, 0 : inner, outer bearing
a r : axial, radial
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Fig. I A wheel bearing unit
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Fig. 4 Flow chart for the endurance life calculation of
wheel bearing units
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Table 1 Parameters of a wheel bearing unit

Car weight per axle 1088(kgf)
Height of car weight center 590(mm)
Tread 1540(mm)
Tire radius 306(mm)
Pitch diameter 61(mm)
Ball number 15

Ball diameter 11.906(mm)
Inner groove radius 6.16(mm)
Outer groove radius 6.31(mm)
Distance between ball centers 15.04(mm)
Offset -3.25(mm)
Initial clearance 0.0(mm)
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Fig. 6 Estimation of the initial contact angle
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