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Abstract

Eccentricity is a key parameter to measure the performance of bearings, which describes the un-
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iformity and stability of the lubrication film inside the bearings. In order to study the influence of
bearing operating parameters on the eccentricity of the bearings, this paper takes the spherical
hybrid sliding bearings with small holes throttling as the research object, solves the oil cavity
pressure according to the condition of flow continuity, discretizes Reynolds’ equations by using
the finite difference method, and obtains the dimensionless oil film pressure by solving the me-
thod of iterative relaxation, and then obtains the bearing load carrying capacity. Based on the
spherical hybrid sliding bearing rotor system dynamics model and Euler’s algorithm, the position
of the axial center when the bearing is in equilibrium is obtained, so as to find out the eccentricity
of the bearing. The orthogonal test method was used to investigate the effects of rotational speed,
oil supply pressure and oil film thickness on the eccentricity of the spherical hybrid sliding bear-
ings, and the extreme deviation analysis and variance analysis of the test results showed that un-
der the test conditions, the working parameters of the bearings had the following effects on the
eccentricity in descending order: The oil supply pressure, rotational speed, and the thickness of
the oil film, and it was determined that the oil supply pressure was 2.5 Mpa, and the thickness of
the oil film was 30 pm, When the rotational speed is 2500 r/min, the eccentricity of the spherical
hybrid sliding bearing is minimized.
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Figure 1. Spherical hybrid sliding bearing shaft system structure schematic diagram
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Figure 2. Spherical hybrid sliding bearing equilibrium position and force analysis schematic diagram
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Figure 3. Schematic diagram of oil chamber flow
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Figure 4. Schematic diagram of the circumferential expansion of the bearing oil cavity
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Table 1. Bearing infrastructure parameters and lubrication parameters

F* 1 MRS SHIEESH

P 24 EYLE
1 NLEAE d (m) 0.001
2 A& E R (M) 0.03
3 i m (kg) 40
4 TR p (kgim®) 820
5 THIBRSEE 57 (Pa-S) 0.004
6 e R Ak 0.6
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Table 2. Level value of each factor
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K A: i 77 Ps (Mpa) B: JMIEEE C (um) C: #3 N (r/min)
1 2.3 20 2000
2 24 25 2500
3 25 30 3000
Table 3. Orthogonal experimental design program
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3 Al (2.3) B3 (30) C3 (3000) D3
4 A2 (2.4) B1 (20) C2 (2500) D3
5 A2 (2.4) B2 (25) C3 (3000) D1
6 A2 (2.4) B3 (30) C1 (2000) D2
7 A3 (2.5) B1 (20) C3 (3000) D2
8 A3 (2.5) B2 (25) C1 (2000) D3
9 A3 (2.5) B3 (30) C2 (2500) D1
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Figure 5. Experimental result graph
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Table 5. Eccentricity stochastic analysis
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i A B C D
Ky 2.1281 1.8699 2.1235 1.8834
K, 1.957 2.0819 1.877 1.9488
Ks 1.7286 1.8619 1.8132 1.9815
ky 0.70937 0.6233 0.70783 0.6278
ko 0.65233 0.69397 0.62567 0.6496
Ks 0.5762 0.62063 0.6044 0.6605
R 0.13317 0.07334 0.10343 0.0327
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Figure 6. Trend charts of factor levels in relation to indicators

El 6. AZEKTSiEtRXRESHE

E¥D

W2 R BT N RAE A BN, ARG FEFR LIRS, WK, Romiz FxH kg g
K, i R BRI R [7]. AN 5 AT 6 nf U Y, ekl R i O 28 (1 520 (00 = 67 A (ki
JE77) C (k) B (L5 ) o B0 1) 28 O ZH 54 43 21 iy Bk el R A O 6 /N IR R 3R 7K P4 AgBsCa

RIZEAEIE 718 2.5 Mpa. TRl 30 um. 5533y 2500 r/min B ERE A i 00 2 85/ o

WRZE S ATAA P DATRT B BRI 0T 2, IR R, W7 Z A AR Tl E it R G VF 2 3%,
FeAlEMH TR AN M ZES, FRREE T E 2 A 2R UERNE B BEE. T EdkEmm
BHTIRZ DT, KB, AW R ERENE SRS, X RS 208, 7 ZEaN e R

%6 frs.

DOI: 10.12677/mos.2024.131065

677

Z

m

S


https://doi.org/10.12677/mos.2024.131065

L AR

Table 6. Analysis of variance for eccentricity
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