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In this study, we present numerical results of the texture shape optimization analysis for 
minimization of frictional force (cf. [1], [2].). The Reynolds equation is introduced as the 
governing equation, and is discretized in space by the finite element method. The 
performance function is defined by the frictional force. Also, the purpose of this study is 
to find the distribution of oil film thickness in the textured area, i.e., the design variables, 
so as to minimize the performance function. Here, it is necessary to consider the 
governing equations as constraints on the performance function. Therefore, the adjoint 
variable method is introduced to derive the Lagrange function. In order to obtain the 
stationary condition for the Lagrange function, the first variation of the Lagrange function 
is calculated. Finally, the gradient of the Lagrange function with respect to the design 
variable is obtained, and the iterative computation is performed to obtain the optimal 
solution for the design variable. In this study, we perform shape optimization analysis for 
the circular texture and the herringbone texture models, and present some numerical 
results (See Fig.1.). 
 
 
 
 
 
 
 
 

Fig.1 Comparison of optimal oil film thickness at texture parts in case of circular and 
herringbone textures 
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