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ABSTRACT

A methodology, which consists of design, optimization and evaluation of periodic

lattice-based cellular structures fabricated by additive manufacturing, is presented. A

user-friendly design framework for lattice cellular structures is developed by using a

size optimization algorithm. A 3D modeling process for the lattice-based cellular

structures is introduced for non-linear finite element analysis and production. The

approach is demonstrated on compression block with periodic lattice-based unit cells.

First, based on loading condition, most appropriate lattice layout is selected. Then, for

the selected lattice layout, the lattice components are modeled as simple beam and

size of the beam cross sections is optimized using in-house optimization approach for

both yield and local buckling criteria. The 3D model for the optimized lattice structure is

built and non-linear finite element study is conducted to predict the performance.

Physical parts are 3D printed and tested to compare with the simulations. Material
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properties for the 3D printed parts are determined for the finite element study using

reverse engineering of actual measured data.

GRAPHICAL ABSTRACT

KEYWORDS:

Additive manufacturing 3D Printing lattice-based cellular structure topology optimization

ORCID

Recep M. Gorguluarslan http://orcid.org/[0000-0002-0550-8335]

Umesh N. Gandhi http://orcid.org/[0000-0003-1162-5279]

Raghuram Mandapati http://orcid.org/[0000-0002-8313-448X]

Seung-Kyum Choi http://orcid.org/[0000-0002-1201-7825]

Related research 

Recommended articles Cited by 

87

People also read

https://www.tandfonline.com/keyword/Additive+manufacturing
https://www.tandfonline.com/keyword/3D+Printing
https://www.tandfonline.com/keyword/lattice-based+cellular+structure
https://www.tandfonline.com/keyword/topology+optimization
http://orcid.org/[0000-0002-0550-8335]
http://orcid.org/[0000-0003-1162-5279]
http://orcid.org/[0000-0002-8313-448X]
http://orcid.org/[0000-0002-1201-7825]


Information for

Authors

R&D professionals

Editors

Librarians

Societies

Open access

Overview

Open journals

Open Select

Dove Medical Press

F1000Research

Opportunities

Reprints and e-prints

Advertising solutions

Accelerated publication

Corporate access solutions

Help and information

Help and contact

Newsroom

All journals

Books

 Sign me up

 

 

Keep up to date

Register to receive personalised research and resources

by email

Copyright © 2026 Informa UK Limited Privacy policy Cookies Terms & conditions

Accessibility

Registered in England & Wales No. 01072954 

5 Howick Place | London | SW1P 1WG

Taylor and

Francis Group

https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancis.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
https://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://bsky.app/profile/tandfresearch.bsky.social
https://www.informa.com/
https://informa.com/privacy-policy/
https://privacy.informa.com/trackers/en/
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

