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(a) Spiral groove thrust bearing of varying depth (b) Curve boundaries of a pad

Fig. 1 Spiral groove thrust bearing of varying depth and curve boundaries of a pad
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(a) Boundary element coordinate (b) Area element coordinate

Fig. 2 Partial coordinate
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Fig. 3 Dimensionless pressure distribution of a pad in the bearing
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Table 1 Dimensionless load carrying capacity , input oil flow rate and
frictional torque of a pad in the bearing

Hi=1,Hy=-2.5R+7,P,=1H,=1,Hg=-2. 5R+7 ,P,=2H,=1,Hy=-5R+ 13,P.=1 H,=1,Hy=-5R+7,Pin=2
b m w7 o w7 I
70° 1.309 1. 584 4.724 2. 476 2.588 5.014 1. 196 0.574 4. 562 2.310 0. 949 4. 179
60° 1.334 1. 568 4. 952 2.533 2.473 5. 431 1. 219 0. 569 4.604 2. 356 0. 898 4. 311
50° 1. 384 t. 534 5. 257 2. 642 2. 350 5.982 1. 260 0. 563 4.717 2. 442 0. 855 4. 498
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Calculation of a Spiral Groove Thrust Bearing of Varying
Depth with Boundary Element Method

Zhu Qin Xie Youbai Yu Lie Xue Yongkuan
(Theory of Lubrication and Bearing Institute
Xi'an Jigotong Universily, Xi'an 710049, China)

Abstract  As the pressure control equation (i. e. Reynold's Equation) was transformed into

Poisson's Equation in this paper, the pressure distribution is solved using Boundary Element Method.

The step numbers of algebraic equation group are effectively dropped, the calculation time of computer
is largely decreased and the precision of calculation result is raised. Because spiral groove bearings are
of higher load-carrying capacity and less friction force in comparison with the other bearings under
high speed condition, they are widely used in high speed rotating machinery. Therefore, a spiral
groove thrust bearing of varying depth is choosed as an example of the application of Boundary
Element Method in the paper. The treatment of boundary condition is introduced and the influence of

dimensional parameters on bearing's performance, such as load- carrying capacity, flow rate and

frictional terque are discussed. Also, satisfactory results are presented.

Key words  spiral groove, thrust bearing, Boundary Element Method, mechanics of lubrication



