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Table 1 Material properties for slewing ring bearings.

Inner and outer races Wire race Ball and roller
E | 2.058x10"%dyne/cm® | 2.06% lolzdyndcm2 2.07 X 10*%*dyne/cm®
v 0.3 0.3 0.3
oy | 3.43x10°dyne/cm® | 1.078x 10"dyne/cm® 1.0x 10dyne/cm®
P 6.8g/cm® 8g/cm® 7.8g/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 M
ontact Mode Ball-Race * Ball-Wire race Roller-Wire race
No. of element 896 1036 928
No. of node 1000 1177 1077
7(IR~-OR-Ball- 7(IR-OR-
No. of tact bod, 3(IR-OR~-Ball
0- ot contact body ( R-Ball) 4 Races) 2 Rollers-3 Races)

Materials

« SM45C bearing
steel(ball)

* SM45C bearing
steel(ball)
« Spring steel(Race)

» SM45C bearing
steel(roller)
« Spring steel(Race)

Analysis type

Plain strain

Plain strain

Plain strain

Element type

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

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

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

¥ IR ! Inner Race;

OR ! Outer Race
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Fig. 5 Mesh generation for solid slewing ring

bearings.

Fig. 6 Mesh generation for a ball-four wire race

type of slewing ring bearings.

Fig. 7 Mesh generation for two rollers—-triple wire

race type of slewing ring bearings..
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(b) Increment 3
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(c) Increment 5
Fig. 8 Equivalent von Mises stress distribution for (b) Increment 1
a ball-outer raceway contact model.
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(c) Increment 3

Fig. 9 Equivalent von Mises stress distribution for

(a) No increment a ball-inner raceway cohtact model.
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(d) Increment 5
Fig. 9 Equivalent von Mises stress distribution for
a ball-inner raceway contact model.
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Fig. 10 Equivalent von Mises stress distribution of
the multi~body contact mode in ball type slewing
ring bearings.
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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
deformation in the multi-contact models.
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