Additive manufacturing—a new twist for
stretchable electronics?
4 January 2017, by Andrew Careaga
These conductors could one day replace the rigid,
brittle circuit board that powers many of today's
electronic devices. They could be used, for
example, as wearable sensors that adhere to the
skin to monitor heart rate or brain activity, as
sensors in clothing or as thin solar panels that
could be plastered onto curved surfaces.
Key to the future of stretchable electronics is the
surface, or substrate. Elastomer, as its name
implies, is a flexible material with high elasticity,
which means that it can be bent, stretched, buckled
and twisted repeatedly with little impact on its
performance.
One challenge facing this class of stretchable
electronics involves "overcoming mismatches"
between the flexible elastomer base and more
brittle electronic conductors, the researchers
explain in their paper, "Materials, Mechanics, and
Patterning Techniques for Elastomer-Based
Stretchable Conductors" (Micromachines 2017,
New bendable electronic devices like the one pictured
above could become more common in the future. Credit: 8(1), 7).
John Rogers, University of Illinois, courtesy of the
National Science Foundation

Electronic components that can be elongated or
twisted – known as "stretchable" electronics –
could soon be used to power electronic gadgets,
the onboard systems of vehicles, medical devices
and other products. And a 3-D printing-like
approach to manufacturing may help make
stretchable electronics more prevalent, say
researchers at Missouri University of Science and
Technology.

"Unique designs and stretching mechanics have
been proposed to harmonize the mismatches and
integrate materials with widely different properties
as one unique system," writes the research team,
which is led by Dr. Heng Pan, assistant professor of
mechanical and aerospace engineering at Missouri
S&T.
A relatively new manufacturing technique known as
additive manufacturing may help resolve this issue,
Pan says.

Writing in the January 2017 edition of the journal
Micromachines, Missouri S&T researchers assess
the current state of the emerging field of
stretchable electronics, focusing on a type of
conductor that can be built on or set into the
surface of a polymer known as elastomer.
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and high speed in both prototyping and
manufacturing. It might be a solution for costeffective and scalable fabrication of stretchable
electronics."

Dr. Heng Pan working in his lab with graduate student
Brandon Ludwig. Credit: Sam O’Keefe/Missouri S&T

Yet further challenges must be addressed before
stretchable electronics become widely used as
components in consumer electronics, medical
devices or other fields, the researchers say. These
challenges include the development of stretchable
batteries that can store energy and the need to
ensure that stretchable electronics and the
malleable surfaces they're built upon perform and
age well together.

Nevertheless, Pan and his colleagues are optimistic
for the future of stretchable electronics. They
foresee a growth in the types of materials that could
Additive manufacturing is a process that allows
be used as efficient conductors of electricity and as
manufacturers to create three-dimensional objects, flexible surfaces on which to build stretchable
layer by layer – much like 3-D printing, but with
electronics.
metals, ceramics or other materials. In their paper,
the researchers suggest that additive
More information: Xiaowei Yu et al. Materials,
manufacturing could be used to "print" very thin
Mechanics, and Patterning Techniques for
layers of highly conductive materials onto an
Elastomer-Based Stretchable Conductors,
elastomer surface.
Micromachines (2016). DOI: 10.3390/mi8010007
"With the development of additive manufacturing,
direct writing techniques are showing up as an
alternative to the traditional subtractive patterning
methods," the S&T researchers say.

Provided by Missouri University of Science and
Technology

Subtractive approaches include photolithography,
which is commonly used to manufacture
semiconductors.
Pan and his colleagues see additive manufacturing
as a relatively economical approach to creating
these new devices. At Missouri S&T, they are
testing an approach that Pan calls "direct aerosol
printing." The process involves spraying a
conductive material and integrating with a
stretchable substrate to develop sensors that can
be placed on skin.
"With the increase of complexity and resolution of
devices, higher requirements for patterning
techniques are expected," they write. "Direct
printing, as an additive manufacturing method,
would satisfy such requirements and offer low cost

2/3

APA citation: Additive manufacturing—a new twist for stretchable electronics? (2017, January 4) retrieved
17 September 2021 from https://techxplore.com/news/2017-01-additive-manufacturinga-stretchableelectronics.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private study or research, no
part may be reproduced without the written permission. The content is provided for information purposes only.

3/3
Powered by TCPDF (www.tcpdf.org)

