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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

Department 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.
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Table 1 variation of dimensionless weight as design parameters vary
H=35 Groove angle. @ ( )
70 72 74 76
Groove width 0.45 0.079243(-2.60%) 0.078894(-3.03%) 0.077207(-5.10%) 0.073858(-9.22%)
ratio. G 0.50 0.080350(-1.24%) 0.080297(-1.30%) 0.078895(-3.03%) 0.075796(-6.84%)
0.55 0.080708(-0.80%) 0.080877(-0.59%) 0.079702(-2.04%) 0.076817(-5.58%)
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%)
H =4.0 Groove angle. a ( )
70 72 74 76
Groove width 045 0.078271(-3.80%) 0.079461(-2.33%) 0.079400(-2.41%) 0.077620(-4.59%)
ratio. G 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%)
0.60 0.078339(-3.71% 0.080245(-1.37%) 0.080987(-0.46%) 0.080057(-1.60%)
0.65 0.077036(-3.31%) 0.078989(-2.91%) 0.079808(-1.91%) 0.078993(-2.91%)
H =45 Groove angle. a ( )
70 72 74 76
Groove width 0.45 0.074286(-8.69%) 0.076723(-5.70%) 0.078142(-3.95%) 0.077988(-4.14%)
ratio, G 0.50 0.074631(-8.27%) 0.077378(-4.89%) 0.079161(-2.70%) 0.079415(-2.39%)
0.55 0.074502(-8.42%) 0.077466(-4.78%) 0.079516(-2.26%) 0.080080(-1.57%)
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film thickness
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mass flux in r-direction

mass flux in & -direction

mass flux in ¢ -direction

mass flux in 77 -direction

coordinates of cylindrical coordinate system
outer radius

seal radius

inner radius

atmosphere pressure

pressure in fluid film

seal ratio. (R, ~R)/AR, - R;)

load capacity

dimensionless weight, W //rp“(Rj - R,Z)

groove angle
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