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This paper proposes a level set-based topology optimization method for hydrodynamic

lubrication problems. In particular, we focus on the optimal design of textures that im-

proves fluid lubrication performance in slide bearings or mechanical seals. First, we ex-

plain the fluid lubrication problem based on the Reynolds equation. Next, an optimization

problem for topology optimization is formulated, in which the load-carrying capacity is

set as an objective function and the structural design of the texture is set as a design

variable. Then, we introduce a level set-based topology optimization method based on

the reaction-diffusion equation. The design sensitivity is derived based on the concept of

the topological derivative. After explaining some notes about numerical implementation,

we show numerical examples to show the validity of our method.
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Fig. 1 Geometry setting and boundary conditions. (a)
Cross sectional views in the z — z and = — y planes. (b)
Unit cell Y. Black color represents textured region, whereas

gray color represents non-textured region.
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Fig. 2 Geometry setting for comparing the topological
derivative and numerical finite difference. Black color rep-
resents textured region, whereas gray color represents non-

textured region.
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Fig. 4 (a) Initial distribution of h. (b) Distribution of p
with the initial .
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Fig.5 History of the objective function J with the initial,

immediate, and optimal texture designs.
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Fig.6 (a) Optimal distribution of k. (b) Distribution of p
with the optimal h.
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