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Abstract : To predict the fatigue life of the Hub Bearing Unit(HBU), preload effect and initial axial clearance have to
be considered. Various theory and equations for the HBU design used in the passenger car are well developed in many
literatures. But most design hand book for bearings or bearing catalogues do not consider the initial axial clearance and
preload effect. So there are limits and difficulties to use those data in actual bearing design. To consider the preload
effect and initial axial clearance, complex elliptic integrals and nonlinear equations are involved. These equations are
difficult to solve during the design process. In order to solve these problems effectively, a program is developed to solve
these equations reliably and to help the designer in obtaining the performance data of the HBU such as load distribution
, maximum contact stress and fatigue life.

The preprocessor of the program helps users to prepare the input data through a dialog box and the post processor
makes graphical presentation of the result. In this paper, theoretical and numerical background for the prediction of the
fatigue life of the HBU is explained. A simple example is presented to show the usefulness of developed program.

Key words : Preload(f|?}), Axial clearance(Z #}8F F-3}), Load distribution(3}5= 8l £-), Max. contact stress(3 o
A& 29), Fatigue life(3] 2 4=7)

Nomenclature F,, F,: axial load, N

R, - dynamic tire radius, mm [K] :bearing stiffness matrix
i {46} :deflection matrix
s : bearing offset, mm .

. i {F} :force matrix
LLP :load line position, mm . .
. 4,15 0, : radial deflection, mm
l : loading length, mm ] )
F 5 :equivalent axial load, N 8ar» 0z + axial deflection, mm

F,, F,:radial load, N %129 : preload, mm
e, e» : load distribution factor

ay, a,  free contact angle, deg

"To whom correspondence should be addressed: Q : rolling element load, N
park@ ajou.ac.kr
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Q.o - max. rolling element load, N

: ball diameter, mm

: pitch circle diameter, mm

Z : number of balls per row, EA

J(e) :radial load integral

J(e) :axial load integral

>.p  :curvature sum

F(p) :curvature difference

T : raceway groove curvature radius, mm

K : elliptic eccentricity parameter

I'(k) :elliptic integral of 1* kind

E(k) :elliptic integral of 2" kind

a : semi-major axis of contact area, mm

b : semi-minor axis of contact area, mm

E : modulus of elasticity, MPa

v : possion's ratio

J(e) : integral relating mean load on a rotating
raceway to Q..

Jle) : integral relating mean load on a non-rotating

raceway to Q) ..

Q, : equivalent rolling element load, N
L : bearing fatigue life, Km
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Fig. 1 Flowchart of fatigue life calculation
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Table 1 Vehicle and Hub Bearing system specification

Vehicle Data Unit
Axle Load (PAW) 1,050 Kg
Track Width 1,520 Mm
Height of gravity center 530 Mm
Dynamic tire radius 310 Mm
LLP (load line position) 33.933 Mm
Bearing offset -5 Mm
Camber Angle 0.3 deg
Driven Wheel Yes
Hub Bearing Data
Number of Balls 15 EA
Ball Diameter 11.6 mm
Pitch circle diameter 59 mm
Free contact angle 38 - deg
Outer raceway radius 6.10 mm
Inner raceway radius 5.98 mm
Loading length 61.866 mm
Hub Bearing Material
Outer ring FORGED BEARING STEEL 100 Cr6
Inner ring FORGED BEARING STEEL 100 Cr6
Balls BEARING STEEL 100 Cr6
Load case  .Percentage (%) Lateral Acceleration (g)
1 5 -0.25
2 90 0.0
3 5 0.25
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