
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: Mar 30, 2019

Reproduction of multi-hierarchical structural surfaces by vat-photopolymerization

Mendez Ribo, Macarena; Davoudinejad, Ali; Pedersen, David Bue; Tosello, Guido; Islam, Aminul

Publication date:
2018

Document Version
Peer reviewed version

Link back to DTU Orbit

Citation (APA):
M. Ribo, M., Davoudinejad, A., Pedersen, D. B., Tosello, G., & Islam, A. (2018). Reproduction of multi-
hierarchical structural surfaces by vat-photopolymerization. Abstract from Dedicated manufacturing and
experimental techniques for acoustic metamaterials and acoustic treatments, Leuven, Belgium.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/189891685?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/reproduction-of-multihierarchical-structural-surfaces-by-vatphotopolymerization(62382e9e-5d2e-4274-ba52-06e5a06ac7ac).html


Reproduction of multi-hierarchical structural surfaces by vat-photopolymerization 

 
M. M. Ribo1, A.Davoudinejad1, D. B. Pedersen1, G. Tosello1, A. Islam1,2 

 
 1Department of Mechanical Engineering, Technical Univ. of Denmark, Building 427A, Produktionstorvet, 2800 Kgs. Lyngby, Denmark   
2Centre for Acoustic-Mechanical Micro Systems (CAMM), Technical Univ. of Denmark, Building 352, Ørsteds Plads, DK-2800 Kgs. Lyngby, 

Denmark 

This study investigates the intersection of bio-inspired surfaces and additive manufacturing (AM), 

with the aim of determining the feasibility and viability of leveraging 3D printing technologies to 

replicate surfaces that mirror those found in nature. These surfaces, like metamaterials, are 

constituted by arrays of microstructures arranged at multiple hierarchical levels. The ability to 

rapidly and inexpensively reproduce microstructures using AM at micro scale would thus serve to 

enable the scientific community to conduct optimization of 3D surface model designs. This would 

allow for improved forecasting of surface properties and behaviors before investment in other 

micromanufacturing methods. The investigation was carried out using a state-of-the-art vat 

photopolymerization AM machine-tool suitable for precision manufacturing at the micro 

dimensional range developed, built and validated at the Technical University of Denmark. It was 

shown that it was possible to reproduce multihierarchical micro features inspired by the surface of 

the Tokay gecko toe. Ultimately, voxel resolution of 7.6 µm was visualized. Moreover, two more 

intricate designs were fabricated with the same parameters, yet showing higher hydrophobicity 

with a water contact angle of 124°±0.10°, due to their increased density and decreased feature size, 

not due to its material properties. These results indicate the possibility of using precision AM for a 

rapid, easy and reliable fabrication of working functional surfaces, which can also be applied to the 

design and fabrication of metamaterials. 
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