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Fig.1 Structure diagram of Deep/shallow pocket hybrid bearing

Table 1  Basic structural parameters of the bearing

Model parameters Value Model parameters Value
Bearing diameter 80mm  Throttle hole diameter ~ 0.6mm
Bearing width 80mm Oil chamber width 64mm
Film thickness 25pum Shallowpocket angle 46°
Shallowpocket depth 50pm Deep pocket angle 8°
Deeppocket depth 100pm Pocket number 4
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Fig.5 Partial amplification of oil film thickness direction
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Fig.2 Three-dimensional oil film entity
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Fig.6  Motion diagram of oil film inner wall under external load

it %5 UDF #2 ¥ DEFINE-CG-MOTION 3k
T8 R AE XS WAz 3l HO B e T I |] 25
N A 2l 25 A% X Jal B2 ik 2 ok 5 R A 2, FLU-
ENT 1| FH 3ok £235 2 758 2h 28 DX 175 A6
2.4 zhEREMPEHA NEFEITERRE

TE 6DOF &7 B SUMBENBESZ 1 F =0
N,F,=1000N.¥f 6DOF F2J7 i % #] FLUENT K fi#
A IEAE I N BE AR A 3 ey 1 T Y B P BE Y
¥ = AR B R T — O, BL B I bl O T 7=
AWM 1N F, =-0.529N, F = 998.7N. il 3 7
A M R SRR L FL/F1<0.001, £ 5055
5 J2 2% A

A nagas I3/ F T Sl i o a0 A2 Ak it 22
W 7 s, m] LUA O B 2 e SO Y b
RO B RS &, Gt — R R iR 3l i
YOV fihaE T— ad, BBy AR fz 7 55 % 39 g b
SRS SR T

0T x 5 ) Ay A R Bt s [ B AR £k G ] 8
i, Sl SAER IR B B 52 B 3K B2 10 72 3 , Bl G
AN ) 32 A B3 A 590 ) A B8 AN TR/ | 76 T B[]
t=0.05s e, 3508 T e JTAE #-1- i r & F

RO ) 3 3l FERAEAE T 0 2 — oK 41, 13t
Wt R GEAL TR E RS,

90  ge-07
120 60
6e-07
150 4e-07 30
26-07
) b |

210 330

240 300

270

L7 ST J0 A TR il il A2 1 i 2%
Fig.7 The change curve of axis trajectory under the action

of external load force
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Fig.8 The change of x direction and y direction displacement with time ¢
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Fig.9 The change of force in x direction and y direction with time ¢
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Table 3 Oil film stiffness and damping coefficient
Kxx(N/pm) Kyx(N/pm) Kxy(N/pm) Kyy(N/pm)
4746.6 1662 2284 4422
Cxx(N « s/um) Cyx(N + s/um) Cxy(N +s/um) Cyy(N + s/um)
8.56 3.607 4.568 8.84
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The damping coefficient of oil film at each rotational speed
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Fig.10 The stiffness coefficient of oil film at each rotational speed
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NUMERICAL CALCULATION OF STIFFNESS AND DAMPING FOR HYBRID
BEARINGS BASED ON A 6DOF MODEL AND THE DYNAMIC MESH METHOD *

Wang Pan  Liu Baoguo’ Feng Wei Zhao Gen
(School of Mechanical and Electrical Engineering Henan University of Technology, Zhengzhou 450001, China)

Abstract To overcome the limitation of traditional Reynolds equation in solving three-dimensional oil film flow
field, a numerical method based on six-degree-of-freedom (6DOF) model and dynamic mesh was proposed to ob-
tain the stiffness and damping of a hybrid bearing. The hybrid bearing with typical structure was taken as an ex-
ample. By developing a customization program of the 6DOF model and using the nonlinear iterative method, the
transient change process of axis trajectory under an external load was calculated, and then the static equilibrium
position of axle neck under the external load was obtained. By embedding the UDF macro program, a perturbation
of the axle neck in the static equilibrium position was realized by the dynamic mesh updating method. The transi-
ent oil film force caused by the perturbation was calculated by solving the Navier-Stokes equation, and the oil film
stiffness and damping of the hybrid bearing were obtained by the difference method. The variation of bearing stiff-

ness and damping at different rotational speeds was also analyzed.

Key words hybrid bearing, 6DOF, dynamic mesh, stiffness, damping
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