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Lawrence Livermore National Laboratory develops and utilizes multifunctional hybrid materials for 

a variety of applications. Over the last few years, we have focused our attention on developing new 

additive manufacturing methods to produce structural with controlled architectures and anistropic 

physical properties. Three-dimensional printing of viscoelastic filled silicone inks, for example, can 

be used to create porous, elastomeric architectures with mechanical properties governed by the 

ordered arrangement of their sub-millimeter struts. These structures exhibit markedly distinct load 

response with directionally dependent behavior, including negative stiffness. More broadly, these 

findings suggest the ability to independently tailor mechanical response in cellular solids via micro-

architected design. Such ordered materials may one day replace random foams in mechanical energy 

absorption applications. 

We will also review our progress fabricating periodic graphene aerogel microlattices, possessing an 

engineered architecture via similar additive methods. The 3D printed graphene aerogels are 

lightweight, highly conductive and exhibit supercompressibility (up to 90% compressive strain). 

Moreover, the Young's moduli of the 3D printed graphene aerogels show an order of magnitude 

improvement over bulk graphene materials with comparable geometric density and possess large 

surface areas. Adapting the 3D printing technique to graphene aerogels realizes the possibility of 

fabricating a myriad of complex aerogel architectures for a broad range of applications. 

This work was performed under the auspices of the U.S. Department of Energy by Lawrence 

Livermore National Laboratory under Contract No. DE-AC52–07NA27344 

Keywords: Additive Manufacturing, Graphene, Silicone, Polymer composites 

 



 

 

能源挑战与力学国际研讨会摘要模板 

John Smith1*，張三 2 ，李四 3 

1School of Engineering, University of Aberdeen, Aberdeen AB24 3UE, UK 
2Department of Mechanical Science and Engineering, University of Illinois at Urbana-Champaign, 

Urbana, IL 61801, USA 
3中国 北京清华大学工程力学系，北京 100084 

文件定义了摘要的各个组成部分，包括标题和全部作者，以及每个作者的所在单位、单位地

址和电邮地址。作者列表中标有*号的为报告作者。请不要改变文件书写风格，包括字体、文

字大小和段落间距；不要在文件中使用特殊字符，符号或方程。 

摘要将以英中文双语出现在研讨会文集里。美式和英式英文，简体和繁體中文都被认可。作

者可以用英文或英中文双语（首选）提交摘要；如果只收到英文版本，我们将提供论文摘要

的中文翻译。在英文版本的摘要中，单词总数必须在 250 到 350 之间。 

论文摘要的版权属于作者。北海期刊会议有限公司有权将摘要发表在会议网页上。 

关键词：摘要；模板；英文；中文（最多 5 个关键词） 

 

 


