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Motivation

• Special element suitable for topology optimization of FGMs

• Checkerboard-free topology optimization solutions

• Favorable geometric configuration:

two lines vs. three lines of symmetryone-node vs. two-node connections

Introduction

• Different forms of structural optimization:

Size Optimization

Shape Optimization

Topology Optimization

• Extensions to multiscale optimization problems:
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Nickel Structure

Material with negative Poisson’s ratio:

Material with negative coefficient of thermal expansion:

y = -3.068E-06x + 7.482E-05

R2 = 9.950E-01
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• Wachspress shape functions: 

• These shape functions have the following properties:
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Wachspress Hexagonal Element
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FGM-SIMP Results
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Conclusions

Acknowledgments

• Topology optimization solutions using Wachspress hexagonal element are free from 

checkerboard patterns

• Wachspress interpolants provide potentially superior topology optimization solutions

• Topology optimization methods are powerful tools that can be used for the design of 

FGM structures

FGM-SIMP formulation
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• Use of CAMD approach with nodal design 

variables

Continuously distributed 

material density
Constant 

material density

• Same interpolation functions are used to find density distribution 

within an element
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