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Analysis of Contact Stress in Slewing Ring Bearings

Chung-Kyun Kim and Seung-Ryul Lee

Tribology Research Center, Hongik University

Abstract—This paper presents the contact stress distributions between the multi-contact bodies
and the total reaction forces for various types of contact geometry for multi-load slewing ring
bearings. The FEM results indicate that the slope of the roller type of slewing ring bearing has
slightly steeper than that of the ball type. This is because the roller type wire race bearings
is stiffer than the ball type bearing. The total reaction force of ball type slewing bearing shows
much higher than that of wire race slewing bearings.
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Fig. 2. Ellipsoidal surface compressive stress distribution
of point contact.
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Fig. 3. Semicylindrical surface compressive stress distri-
bution of ideal line contact.
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Fig. 4. Load distribution of the excavator.
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Table 1. Material properties for slewing ring bearings
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M =W;X L,— W, X L, + W, X L,=59378.04 kg*m
e

F,=Wr+ W, +W,=22027.71 kg
o Ho wburE shE

F,= 2xT X 100=13206.7 kg
e 3 Eo A
T=9,2645kg
71 Wi 35, das &5 viol=gle] ga3s
747y vpepdich. AAbEl sk &5 2 dHeld Y
&Y #HS AT skE=x —i AH&-5 %t
2-2-3. Fg a4 delet 3 fgaaw

S5 9 seledeld AEASH dolntsl Ao

AEo] a5 W Hu AFRWE WYe o
Hw, Hee) AxE spial %] =v), FE237,
Holame] AL o oEsA =}l E3) T2

Wolg, 7]of, A, Ald T8 AFY 570l HEFow

Inner and outer races Wire race Ball and roller
E 2.058 X 10**dyne/cm? 2.06 X 10*dyne/cm?* 207X 10*dyne/cm?
v 0.3 0.3 03
o, 343X 10%yne/cm® 1.078 X 10"%yne/cm? 1.0 10"dyne/cm?
p 6.8 g/cm® 8 g/cm? 7.8 g/cm?®

*All materials are defined as deformable bodies in FE analysis

Table 2. Simulation data for the finite element analysis of slewing ring bearings

Contact mode Ball-race Ball-wire race Roller-wire race

No. of element 896 1036 928

No. of node 1000 1177 1077

No. of contact body 3(Inner Race-Outer 7(Inner Race-Outer 7(Inner Race-Outer Race
Race-Ball) Race-Ball-4 Races) -2 Rollers-3 Races)

Materials

Analysis type
Element type

+ Ball-bearing steel

» Race-spring steel
Plain strain

5-node isoparametric
quadrilateral plane strain
with extra pressure node
& Hermann formulation

¢ Ball-bearing steel

» Race-spring steel
Plain strain

5-node isoﬁarametric
quadrilateral plane strain
with extra pressure node
& Hermann formulation

¢ Roller-bearing steel

¢ Race-spring steel
Plain strain

5-node isoparametric
quadrilateral plane strain
with extra pressure node
& Hermann formulation
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1

Fig. 5. Mesh generation for solid slewing ring bearings.

1

Fig. 6. Mesh generation for a ball-four wire race type
of slewing ring bearings.
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Fig. 7. Mesh generation for two rollers-triple wire race
type of slewing ring bearings.
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Fig. 8. Equivalent von Mises stress distribution for a ball-
outer raceway contact model.
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Fig. 9. Equivalent von Mises stress distribution for a ball-outer raceway contact model.
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Flg 10. Eqmvalent von Mises stress distribution of the
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Fig. 11. Equivalent von Mises stress distribution of the
multi-body contact mode in ball type wire race slewing
ring bearings.
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Fig. 12. Equivalent von Mises stress distribution of the
multi-body contact mode in roller type wire race slewing
ring bearings.
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Fig. 13. Total reaction forces as a function of the defor-
mation in the multi-contact models.
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