
 
 
ICCES, 2026, vol.35, no.1 

 

 

Copyright © 2026 The Author(s). Published by Tech Science Press. 
This work is licensed under a Creative Commons Attribution 4.0 International License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

 

DOI: 10.32604/icces.2026.015635 
 

PROCEEDINGS 

3D Printed Lightweight Meta-structures for Efficient Liquid Cooling 

Yahui Xue1,* 

1 Department of Mechanics and Aerospace Engineering, Southern University of Science and Technology, Shenzhen, 518055, 
China 

*Corresponding Author: Yahui Xue. Email: xueyh@sustech.edu.cn 

 
 
Funding Statement: The author received no specific funding for this study. 
 
Conflicts of Interest: The author declares no conflicts of interest to report regarding the present study. 

ABSTRACT 
With the rapid advancement of 5G communication technology, electronic devices are evolving toward intelligence, 
ultra-thinness, multi-functionality and foldability, giving rise to an urgent challenge of heat dissipation under ultra-
high heat flux density. Liquid cooling technologies such as high-performance microchannels and vapor chambers 
have emerged as critical solutions for high heat flux thermal management. Additive manufacturing opens up new 
avenues for the optimized design and fabrication of liquid cooling architectures including high-performance 
microchannels and vapor chambers. Leveraging high-precision micro-nano additive manufacturing technologies, 
our research group directly printed lightweight meta-structures with optimized capillary pumping performance 
and convective heat transfer capacity on substrates such as flexible copper, graphene heat sinks and silicon. 
Combined with advanced packaging processes, we successfully fabricated ultra-thin vapor chambers and silicon-
based microchannel cooling devices with exceptional heat dissipation performance. Via ceramic additive 
manufacturing, integrated ceramic microchannel heat sinks with an ultra-high equivalent heat transfer coefficient 
were fabricated, offering an innovative thermal management solution for high-power gallium nitride (GaN) and 
other chips. 
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