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A Study on Design Parameters to Improve Load Capacity
of Spiral Grooved Thrust Bearing

Ji-Hoon Kang' and Kyung-Woong Kim®

Deparmment of Mechanical Engineering, KAIST

Abstract — A numerical analysis is undertaken to show the influence of bearing design parameters on the load
capacity of air lubricated spiral grooved thrust bearing. The governing equation derived from the mass balance
is solved by the finite difference method. Optimal values for various design parameters are obtained to maximize
the load capacity. The design parameters are the groove angle, the groove width ratio, the groove height ratio,

and the seal ratio.

Key words — spiral grooved thrust bearing, design parameter, load capacity.

.M B

23lo]d JRE A AE w|o]#(Spiral Grooved
Thrust Bearing)2 A9 HPFIAZ A3 FIRA &
o] An Aol & HlojHolt}, e} Aujold
2R AEAE Wjo]ygle 1fHo] Hol ol27 MYt
Higez Fo e 535 39S 7K o sl
Aol ool AUtk o]HF Lujo]d aFH AAE
Hojge o o] B vig Aol 93 A
© A7 ¥FE] 7t Bon dAWS e wst
o wgl Wojse] e vl GElRlA "ol Vohr[1]
T2 2FHe] F7F FE3] Wil 7Yk 2AIE
TFile 7o 1R H o]E£E o]&3le] Aufo]d IFH
2 2E woge] J%S sasigon, wojde] R

oo =
s1gael e vlAlE AARSEE FolelT Tored

o] Hi7} Al sk AANTES e AABIATH
James[2] 5-& 2FH HE ulg} FL83E FmuEgy

222} : kkaru@kaist.ac.kr
) A A} : tacho@kaist.ac.kr

181

< =48l {§3 2FE 5 /Re aveld oF
H AHAE Hlojge] A5s f¢ X 9sie] 8
A8t 22]32 Bonneau[3] 5& #3a 4y o5}
of FRSINE FY3taL o] AHAE James[2]2] Ao}
Hlwalgich, e} olgdt da) A7ES dANMSE
o] HAAT AASIAE B, AAZ dold = e A
AAT ghEe] sl w2 R Wale 7iaty
olgttt. mEkA B AFME 3o 2FEE 71X
£ WojHE Ml HalgdaS 9% AANSE
o] HAAAE AN, HARFES] WHelo] w2 §¥3}
|50 WslE AvEIx) it

2. X[ufEEA

&ulold 12H Ap2E H|o]#& Fig. 13 79]
Hlojg Hol] Amold o] 1RBY} FgE 23
E Hjojgolr}, W] AT ALt IEEs AN
% Fg. 19 Jehd 2FB27HGroove Angle, o), L
FEHEZH)(Groove Width Ratio, G = bg/(b,+bs)), A<D
H|(Seal Ratio, Ro—R)/(Ry—R)), ZFH=o]H])(Groove



182

b) groove geometry

a) bearing geometry

Fig. 1. Schematic diagram of spiral grooved thrust
bearing.
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Fig. 2. Coordinate transformation.

Height Ratio, H = he/h) 5°] UATh.
Aodene b= Aol dis 29 Aol S3st
T AFFE AN o ko] ek = 3itk

_plop
M. = 12udr M

n 9

2yjo|d IR H AHAE WO IFH} W=
A FGo] o] el ZARoIA QU7) wjFel] 17
B AAE wEpke ovt AZAE pE Fig 29 2
o] AA3le] F A9 WIS o83l FXsATt.

(r, 0% (& n) FHEA Atolo] w2 woPd
AR Aol Fejzt olZ7)wTig Yol B g ok
3 2t

f=r 3)
= 6-f(r) = O—tan o 1n;’_ @)

¥ WEE A AR (Fig. 3) sl (kg

Journal of the KSTLE

TS

Fig. 3. Control volume and mass flux.
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Fig. 5. The effect of groove width ratio.
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Fig. 6. The effect of groove height ratio.
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Fig. 7. The effect of groove angle.
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Groove angle, o ()

H=35 70 72 74 76
0.45 0.079243(:2.60%)  0.078894(:3.03%)  0.077207(-5.10%)  0.073858(-9.22%)
. 0.50 0.080350(-1.24%)  0.080297(-1.30%)  0.078895(-3.03%)  0.075796(-6.84%)
Groove width 0.55 0.080708(-0.80%)  0.080877(-0.59%)  0.079702(-2.04%)  0.076817(-5.58%)
ratio, G 0.60 0.080098(-1.55%)  0.080431(-1.13%)  0.079437(-2.36%)  0.076743(-5.67%)
0.65 0.078739(-3.22%)  0.079138(:2.72%)  0.078237(-3.84%)  0.075666(-7.00%)

He40 Groove angle, o ()

o 70 72 74 76
0.45 0.078271(-3.80%)  0.079461(:2.33%)  0.079400(-2.41%)  0.077620(-4.59%)
Groove widih 0.50 0.078971(-2.93%)  0.080485(-1.07%)  0.080772(-0.72%)  0.079345(-2.47%)
. 0.55 0.079058(-2.83%)  0.080806(-0.68%) 0.081358 0.080211(-1.41%)
ratio, G 0.60 0.078339(-3.71%  0.080245(-1.37%)  0.080987(-0.46%)  0.080057(-1.60%)
0.65 0.077036(-531%)  0.078989(-2.91%)  0.079808(-1.91%)  0.078993(-2.91%)

—45 Groove angle, o (°)

H=4 70 72 74 76
045 0.074286(-8.69%)  0.076723(-5.70%)  0.078142(-3.95%)  0.077988(-4.14%)
Groove width 0.50 0.074631(-827%)  0.077378(-4.89%)  0.079161(-2.70%)  0.079415(-2.39%)
e 0.55 0.074502(-8.42%)  0.077466(-4.78%)  0.079516(-2.26%)  0.080080(-1.57%)
’ 0.60 0.073728(-9.38%)  0.076827(-5.57%)  0.079056(-2.83%)  0.079845(-1.86%)
0.65 0.072519(-10.7%)  0.075650(-7.02%)  0.077939(-4.20%)  0.078827(-3.11%)
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h film thickness
H groove depth ratio, hs/h,
M, mass flux in r-direction
M, mass flux in O-direction
M, mass flux in {-direction
M, mass flux in 77-direction
r,0 coordinates of cyhndrlcal coordinate

system

R, outer radius
R, seal radius
R inner radius

" atmosphere pressure

pressure in fluid film
seal ratio, (Ry— R)/(Ry—R)
load capacity
dimensionless weight, W/7p,(R;—R2)
groove angle )
bearing number, M(&)
viscosity o
desity
rotating speed
, N coordinates of transformed coordinate

system
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