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Topology Optimization of Shell Structures Using Adaptive
Inner-Front(AIF) Level Set Method

DR S I

Park, Kang-Soo * Youn, Sung-Kie

ABSTRACT

A new level set based topology optimization emploving inner-front creation algorithm is presented.
In the conventional level set based topology optimization, the optimum topology strongly depends on
the initial level set distribution due to the incapability of inner-front creation during optimization
process. In the present work. in this regard, an inner-front crcation algorithm is proposed. in which
the sizes. shapes. positions, and number of new inner-fronts during the optimization process can be
globally and consistently identified by considering both the value of a given criterion for inner-front
creation and the occupied volume (area) of material domain. To facilitate the inner-front creation
process, the inner-front creation map which corresponds to the discrete valued criterion of inner-front
creation is applied to the level set function. In order to regularize the design domain during the
optimization process, the edge smoothing is carricd out by solving the edge smoothing partial
differential equation (PDE). Updating the level set function during the optimization process, in the
present work, the least-squares finite element method (LSFEM) is employed. As demonstrative
examples for the flexibility and usefulness of the proposed method, the level set based topology
optimization considering lightweight design of 3D shell structure is carried out.

Keywords: Topology Optimization, Level Set Method, 1.SFEM, Shell Structure
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Lead. Boundary Coundition. Materiad & Volume
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LINITIAL LEVEL SET DISTRIBUTI()I\;I

1

FINITE ELEMENT ANALYSIS

Linear Elastic Defornation & Complisnce

No

UPDATE LEVEL SET

Shape Sensitivity & Inuer-Front Creation

VALUE
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Parameter Specified Data

Geometry L=1.2m, Ls=20cm, Lu=1lem, Lr~1mm
Mesh 2500 Linecar Quadrilateral Shell Element

Material

Steel (E=200GPa, v=0.3)

\ Volume Ratio

30%

Applied Load

Pr- 10kN, Po=20kN, Ps=1kN
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