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FOR SHAPE OPTIMIZATION PROBLEM OF TEXTURE ON BEARING SURFACE
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In this paper, we present some numerical results for the texture shape optimization prob-

lem using a modified acceleration gradient method. The modified acceleration gradient

method is derived based on the concept of the Taylor expansion, and it is known that

the convergence rate of this method is faster than the conventional acceleration gradient

method, i.e., Nesterov’s accelerated gradient method. In previous studies, the basic oil

film thickness was adjusted so that the load is constant in the texture shape optimization.

However, there are restrictions on the value of oil clearance equivalent to the basic oil

film thickness. It is also necessary to dispense with the adjustment of the basic oil film

thickness in order to investigate the change of the load capacity by shape optimization.

Therefore, texture shape optimization was performed in the case of dispensing with the

basic oil film thickness adjustment in this paper by using the present method. All numer-

ical calculations were carried out based on the finite element method using FreeFEM++-.

As the result, it was found that the effect of reducing the friction coefficient by increasing

the load capacity is greater than that by decreasing the friction force.
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Fig.1 Image diagram of oil clearance.
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Fig.2 Numerical model.
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Table 1 Numerical conditions.

Number of nodes 4300
Number of elements 8398
Load capacity W 10 [N]
Velocity in z direction U 0.01 [m/s]
Viscosity of fluid n 0.08 [Pa-s]
Radius of a texture R 5.35 x 1073 [m]
Analysis area size L X L 1.6 x 1073 [m?]
Ratio of texture A 50 [%)
Initial depth of a texture hgep 1x107° [m]
Step size « 1073
Convergence judgment parameter & 5x 1074
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Fig.3 Finite element mesh.
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Fig.4 Initial distribution of texture depth.
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Table 2 Algorithm for texture shape optimization.
Modified Acceleration Gradient Method

Require: a: Step size, v(9) =0,
h(9):Initial oil film thickness
forl=0,1,2,.. do
AW =1-1/142
HO = p0 4 4ORO — p=1))
~
(%)( )
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h(l Y “ 2(1—7(1)) 3 (BH )

end for
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