
 
 
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: May 19, 2023

High-resolution multi-material 3D printing by stereolithography

Larsen, Niels Bent; Larsen, Esben Kjær Unmack; Zhang, Rujing; Hofstedt Juul, Mikkel; Almdal, Kristoffer

Published in:
Book of Abstracts. DTU's Sustain Conference 2015

Publication date:
2015

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Larsen, N. B., Larsen, E. K. U., Zhang, R., Hofstedt Juul, M., & Almdal, K. (2015). High-resolution multi-material
3D printing by stereolithography. In Book of Abstracts. DTU's Sustain Conference 2015 [P-1] Technical
University of Denmark.

https://orbit.dtu.dk/en/publications/4d2badb7-2d97-4b35-9267-884223c80b64


 

 
 

High-resolution multi-material 3D printing by stereolithography  
 

Niels B. Larsen*, Esben Kjær Unmack Larsen, Rujing Zhang, Mikkel Hofstedt Juul, Kristoffer Almdal 

DTU Nanotech 

*Corresponding author email: niels.b.larsen@nanotech.dtu.dk  

3D printing has become widespread in recent years with the majority of printers being based on serial 
deposition of a narrow molten polymer filament (so-called fused deposition modeling). Recently, 3D 
printing by local light-induced polymerization of a polymer solution, commonly termed stereolithography, 
has gained momentum due to inherent possibilities for higher spatial resolution and higher fabrication 
speeds by parallel light exposure using commercially available light projectors. Stereolithography is 
currently limited to a single material in a printed object, since shaping of multiple materials will require 
separate polymerization of each material with different light sources. Such materials and printing systems 
have so far been unavailable.  

We have addressed this challenge in a joint effort by polymer chemists and fabrication technologists to 
develop a multi-color printing system matched to a newly developed starting material. Based on the 
exposure color and time, the local mechanical properties of the resulting 3D object can be varied by more 
than 100 times with high spatial resolution. In addition, the new printer system can achieve a printing 
resolution of <15 µm which is superior to any commercially available system (Figure 1). In this presentation 
we will discuss current limitations and possible solutions to enhance printing resolution as well as printing 
throughput to make the technology commercially attractive. 

 

Figure 1. The recently developed 3D polychromic stereolithography printer at DTU Nanotech can expose with multiple wavelengths, 
here 365 nm and 450 nm, at <15 µm pixel size to freely combine multiple materials within a printed object. 
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