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Determination of Shoulder Height for Ball Bearing using Contact
Analysis

Tae-Wan Kim, Yong-Joo Cho’, Ki-Chan Yoon™ and Chang—Nam Park™

Research Institute of Mechanical Technology, Pusan National University

*School of Mechanical Engineering, Pusan National University
“R&D Center, FAG HANWHA Bearings Corp.

Abstract - In this study, the methodology for determination of shoulder height

in the internal shape design of ball bearing using 3D contact analysis is

proposed. The quasi-static analysis of

a ball bearing was performed to calculate

the distribution of applied contact load and angles among the rolling elements.

From each rolling element loads and

the contact geometry between ball and

inner/outer raceway, 3D contact analyses using influence function are conducted.

These methodology is applied to HDD ball bearing. The critical axial load and

the critical shoulder height which are not affected by edge in the present

shoulder height is calculated. The proposed methodology may be applied to other

rolling element bearing for the purpose of reducing the material cost and

improving the efficiency of the bearing

design process.

Key words - Ball bearing, Shoulder height, Quasi-static analysis, Contact analysis,
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Fig. 7 Raceway mesh modeling
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Table 1 Specifications of ball bearing

Bearing | ACBB
Material properities

E | 209 (GPa)
AIS] 52100

v 0.3
Shaft speed 7200 {rpm)

Creometry

Number of balls N 8 f{ea)
Ball diameter dg | 1.5875(mm)
Pitch circle diameter cd 8.1 (mm)
Initial diametral clearance dn | 0015 (mm)
Outerraceway conformity ratio | £ 0.535
Innerraceway conformity ratio | f 0.528
Shoulder height{inner) hi | 0.2435 {(mm)
Shoulder height{outer) he | 0.194 {(mm)

-~ Axial 50N Radiai 50

~— Axial 100N Radial 50
Axial 200N Radial 50

—— Axial 300N Radial 50

Contact Load{N]
3

(a) Contact load

~m— Axial SON Radial 50
a2 —e— Axial 100N Radial 50

i Axial 200N Radial 50
. —~— Axial 300N Radiai 50
N -
a0 T
=
2
o
& s
-
g S W P
£ et TP -
S L
O .—-.‘.._‘.\\‘ /
[ U
24 Lt ; L N N . L .
¢ 45 90 135 180 225 270 315

Ball Position

{b} Contact angle
Fig. 8 Quasi-static analysis results according to

different external loads
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