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Abstract

The REBDW-12 self-lubricating radial spherical bearing underwent finite element analysis using
Solidworks software for parametric modeling. Ansys Workbench software was utilized to analyze
the static characteristics under two distinct working conditions. Output included von Mises stress
distribution clouds, displacement clouds, and contact stress distribution clouds between inner
and outer rings. Findings indicated that under radial load alone, the inner ring experienced max-
imum von Mises stress on the loading surface, while the outer ring experienced maximum equiva-
lent stress at its outer edge and maximum contact stress where the inner surface was squeezed.
Combined loads resulted in higher stresses for both rings compared to radial load alone. Thermal
coupling analysis was conducted to assess the impact of frictional heat during operation. Results
revealed that rotation under radial load generated frictional heat between the inner and outer
spherical surfaces, leading to temperature increase with rotation speed.
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Figure 1. Diagram of self-lubricating spherical bearings
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Table 1. Main paremeters of joint bearings
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MREE S5 Kl
4M%E DImm 260

P A FR B FE Wimm 150
P42 2 d/mm 120
ML AFRFEE Clmm 90
P P i TR L 4% B/mim 160

Forp B8 BT IR EE N Gerd5, AMEDABREAN, 35 2 B AR B L 4% IRBRE S A fa tE A5 S8

Table 2. Relevant parameters of self-lubricating radial spherical plain bearing materials
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2 W pl PR B/ AL it IR B tbik Cl KR o BRRE N
(kg'm3) GPa A MPa (kg -CY (€ (W-mc?

A 7850 2.11 0.3 1650 485 1.68x10° 19

CANEE] 7820 2.01 0.26 1208 485 1.06 x 107° 15
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Figure 2. Finite element model of self-lubricating spherical bearing and
bearing housing
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Figure 3. Self-lubricating spherical bearing loads and boundary conditions
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Figure 4. Equivalent stress distribution diagram under working condition 1
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Figure 5. Displacement distribution map under working condition 1
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Figure 6. Equivalent stress distribution diagram under working condition 1
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Figure 7. Displacement distribution map under working condition 1
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Figure 8. Loads and boundary conditions
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Figure 9. Temperature field distribution diagram of the outer ring at different speeds
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Figure 10. Temperature field distribution diagram of the inner ring at different speeds
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