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Abstract

Multi-groove design contributes to enhancing the heat dissipation and anti-abrasive wear perfor-
mance of bearings, while utilizing water flow to carry away the heat generated by friction. Therefore,
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optimizing groove parameters is of great significance for improving the service life of multi-groove
water-lubricated sliding bearings. This paper takes the multi-groove water-lubricated sliding bear-
ing as the research object and uses the ANSYS simulation fluid module for simulation. The influence
of groove inclination angle on the water film pressure and carrying capacity of straight grooves and
spiral grooves is studied. The fluid simulation pressure cloud map is obtained, and then the data is
post-processed to obtain the corresponding water film pressure and carrying capacity curves. The
curve diagrams are analyzed, the groove parameters are optimized, and thereby the service life of
the multi-groove water-lubricated sliding bearing is improved.

Keywords

Slot Deflection Angle, Sliding Bearing, Bearing Capacity, ANSYS Simulation, Dynamic Pressure

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

R KRR R ARG EE A, BREALRRN. KR EEI A, HEBEPEERZRT
70%, BAMFEFILT 40%, SR ESHISE IR SCER, BT RREMIE 1 Fs1].
TERNBF BTG R EN R G SRR AL, TR BEARE A S LS TARIRS B B T, AR AR
GRERIEFE, UALBARRERL(2]. SR, SZASIAIANA R R, 50Tt TR Ui 3o e 382 T 2 s M08 o 97 A ik
MMER, XARESBURIES R Bk, BEMmEERE. BIURR, Mo IA B TOKREMES R EA
i, 5 REsHE HARARTE3].

SE AR RS R REPESF . DUTILRE R, T2 M T EAGRARE SR, HiEiE 7 (e
TN« AT A AEN s Lo AT FURIL, B RehlR A Bl 3t TARIRRE (4], A RSN
FLUENT #7317 26 Sl e S AN (4t g o 20 i i sl i I b AROR BORFVE 52 (510 ZRAE SR AR IR 22
IMEWTIC T il AR S B0 RO 0 R S AR R RE R I/ R T8 B2 et 3R RE LT (6] A A
IINT T BN AR B AN B B R AR S, SRR RN B2, TN R 5 (7).

LTI LG

\\ HLHLETT

uw/

Figure 1. Schematic diagram of an electronic water pump
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JEEHN 0.05 mm, KEETEIREL N 1, VRIRELN 0.1, EE3L IRk AR A,

Table 1. Bearing water film structure parameters
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Figure 2. Outer wall surface setting
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Figure 3. Boundary condition settings
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Figure 4. Establish boundary planes and curves
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Figure 5. Simulation flowchart
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Figure 6. Pressure distribution diagram
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Figure 7. Load-bearing capacity and its relationship with slot angle
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Figure 8. Changes in bearing capacity and angle to the X-axis with slot angle variation
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Figure 9. Water film circumferential pressure distribution curve
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