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New Research Advances Clothing That Powers Itself Through Movement. By Kathlyn Swantko

TENG Tech Comes of Age

riboelectric Nanogenerator

(TENG) technology is being

used to turn fabrics into the

power supply for wearable de-

vices. Research collaboration
between Loughborough University (LU) in
the UK and the University of Moratuwa (UM)
in Sri Lanka, is advancing key methods for
designing and fabricating efficient flexible
TENG for wearable performance apparel
applications.

The research originated with Dr. Ishara
Dharmasenas PhD “TENGs” project, which
ran from 2015-2018. “Our main objective for
this study was to create clothing that would
power itself by harnessing the kinetic energy
from a wearer’s body movements, and act
as the next generation health sensing and
condition monitoring ‘super-smart’ textiles,
while retaining the comfort, wearability, and
durability expected of typical performance
textiles,” states Dr. Dharmasena, currently
with LU.

The TENG fabrics essentially generate
power by collecting the static electricity cre-
ated when two different materials are rubbed
together. The research team uses the natural
static charging properties which are present
in all conventional textile materials. In some
cases, the fabrics were modified using special
coatings, and nanofiber/nanomaterial-based

modifications to heighten the electricity gen-
eration of TENG fabrics. Test results on these
lab-scale materials have demonstrated that the
use of nanofibers/nanomaterials significantly
enhance the outputs of the TENG devices.
Dr. Dharmasena explains: “A typical struc-
ture for a TENG would consist of two (or
more) different triboelectric material types.
For example, nylon and PTFE, where one of
them (in this case nylon) acts as the positive
triboelectric material and the other (PTFE in
this case) acts as the negative material. When
the two fabrics are touched or rubbed against
each other, static charges are generated and
are accumulated on both fabric surfaces. In
a TENG, the conductive paths (electrodes)
are located on each of the surfaces to create
electrical currents using static charges, through
a process known as ‘electrostatic induction”
Standard tests were conducted to assess
the textile physical properties, including air
permeability, stretchability, elastic modulus,
recoverability, wetting time, absorption rate,
wetting radius, and spreading speed.

Fabrics Best Suited for TENG Technology

Both knitted and woven fabrics can be
used for TENG applications, however, their
research has found that knitted textile struc-
tures with their good stretch and recovery

properties were more efficient at converting

How will they find you, if you're not there?
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Stretch knit textile TENG fabric for motion sens-
ing developed by Loughborough University and
the University of Moratuwa in Sri Lanka.

body movements into electrical outputs, and
tend to provide better electrical and wearable
performances for TENGs.

Knitted textiles, modified at the fiber/yarn
level, can be developed into TENGs that
retain excellent moisture absorption, stretch,
breathability and other comfort properties.
Blended fabrics can also be used for embedding
TENG technology, but this depends on the
static charging properties of the constituent
materials and the design of the TENG.

“In our work, we have demonstrated that
TENG production can be conducted using ex-
isting, well-known textile processing methods,
without the need to purchase new equip-
ment or machinery, notes Dr. Dharmasena,
adding, “We have modified the textile fibers,
yarns, and fabrics using methods such as yarn
coating, screen printing, dip-coating and
flat-bed knitting to produce our devices. We
used common textile fabrication techniques,
traditional equipment and machinery for the
TENG fabrication process, which yielded
significant electrical and wearable outputs”

TENG fabrics are powered by wearers’
movements, maintaining a good balance
between functional, wearable, and aesthetic
properties.
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