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Numerical calculation method of dynamic characteristics of journal bearing
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Abstract; The computational fluid dynamics (CFD) and harmonic excitation method were applied to the numerical calcula-
tion of dynamic characteristics of journal bearing. By employing a new mesh movement approach based on structured grid, a
new approach for calculating the dynamic characteristics of journal bearing was proposed based on the transient flow calcula-
tion. The stiffness and damping coefficients of a typical bearing were calculated by applying the new approach. The results
obtained from the method were compared with previous classic computation results. The results show that the computation re-
sults of two methods are consistent. The effects of the computational initial value and the oil film fracture phenomenon are
considered in this method, which is suitable for most of the journal bearing structures. The numerical method has good accu-
racy, and the method is valid.
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Fig.1 Grid structure of journal bearing model
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Fig.5 Oil film versus displacement step under displacement perturbation
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Fig. 6 Fitting of stiffness coefficients
3.2.2 MR AHK W B BAERAZ(7) IR 3] 4 AP &R

ANTR] T B2 A KRR R A, BHLJE 28 B0 5 il i
S AT A DRI A SC AR ) T 3 Dl e B
FroRkft ., BSEMBILT SE A S -1 s
kil .
x=sin( 1000 ¢)+20. 174,
y=cos(1000 ¢)+14.765.
PSR 7 s

-14.2

(8)

-14.6

y/um

-15.0

-15.4

19.6 20.0 20.4

x /pm
E7 HEERIR NPT
Fig.7 Circle whirling orbit of journal
SR AR T AU & e 7 i s T, R A
/RS /AS W
F_=-132.299 14sin(1000:+0. 694 ) +16. 8219,
F,=-235.22426c0s(1000+20. 459 09) +

1264. 437 67.

(9)

. _asin .-k B 132.3sin(0.694) -22.4 _
= Aw - 0.001 B
6.22x10*,

, Lacos 0.-k.A 132.3cos(0.694)-43.46
v~ _Bw -0. 001 -
-5.82x10%,

o ~bsin 0 -k A 235 224sin(20.46)+83.3 _
W —Bw - -0. 001 -
15.17x10*,

. _bcos 0 -k B 235 224c0s(20.46)-49.2
w= Aw - 0.001 -

-5.85x10%.

(10)
AT B LG E R 8 Fis ., b T IHERYI R
{ELRIRZ M 38 7 2RI T B 4 R 5
3.2.3 #R3tie
12 PR 4 B BINIRYE R 6.8 U5
TR AN R A B JE R 8, WRPATLIE
BT ] BRI S A AR 45 A, AR SCTHERE A M S 0 B
SEGTR IR R R E A — 2, BRI AR
MRS A—FE HEX R, £fF 5 530k 12 ]
22 R S8 4 — 20, RIOR SCHR A9 6T CFD 4



- 170 - T E B SR FFIR(BRAFR)

2014 410 A

AR SR SR R ORI D7 2 AT AT Y, HoR
N BE G AR BRI 5 IR L AR BT X 2 i
LRI S AR R SRR R ORI AT

Ay E RS

300 ¢

—s— g —— A
100 (
z
<N
R .
3
2 100} !J
,300 A A i J
0.02 0.03 0.04
THEEE /s
(a) x J5

HOHTE I 2 3, O HonT IR 2 5 b 2% i AR
L TR 2R, JC AT o AR R TR R T, 1
[ERIEEAPRE PO £ -3

1.8

—— W) —— BAE
L6t
g 14
gL
&
= 12
Lot
0.8
0.02 0.03 0.04
TR/ s
(b) ¥ Ji ¥

B8 x.y FRAKHBRENELREMEHE

Fig.8 Oil film force in x—axis and y-axis direction during circle whirling
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Table 1 Stiffness coefficients of journal bearing

K./ K,/ K,/ K,/
Jrik (MN - (MN - (MN - (MN -
m!) m!) m!) m!)

VT-FAST 40.0 -19.4 87.2 59.1
DyRoBeS-BePerf  38.0 -15.2 84.8 65.2
VT-EXPRESS 33.9 -13.1 85.3 65.0
CFD-FLUENT 43.4 22.4  -83.3 49.2
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Table 2 Damping coefficients of column journal bearing

C./ C,/ C,/ C,/
ViR (10kN - (10 kN - (10 kN - (10 kN -
s'm') s.m’! s'm?') s-m™)
VT-FAST 5.75 4.93 5.41 16.7
DyRoBeS-BePerf 4.86 4.29 4.29 16. 1
VT-EXPRESS 4.38 3.87 4.50 15.9
CFD-FLUENT 6.22 -5.82 -5.85 15.17
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