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Professor Seon Jeong Kim of Hanyang University has created a high
capacity yarn muscle that does not require electrolytes or special
packaging. It will have a big impact in the motor, biological and robot
industry.

Kim's article, "Electrically, Chemically, and Photonically Powered
Torsional and Tensile Actuation of Hybrid Carbon Nanotube Yarn
Muscles," was published in the journal of Science. He is currently the
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director of the National Creative Research Initiative Center for
Bio-Artificial Muscle at Hanyang University (HYU). In 2006, the
research center was designated as the "Leader's Research Support
Business" by the Ministry of Education, Science, and Technology.

Traditional methods of electrochemically powered yarn muscles were
destined to include slow responses, low strain and force generation, a
short cycle life, and low energy efficiency. They were also in need of
electrolytes, counter electrodes, and device packaging. Such
requirements increase the weight of the actuator leading to a decrease in
performance.

The 'Hybrid Carbon Nanotube Yarn Muscles' created by Kim however,
has overcome such limitations by confining paraffin waxes, a thermally
or electrothermally powered actuators, within the yarn. By doing so, the
response rate is enhanced and a helical geometry enables both torsional
rotation and tensile contraction.

Muscle contraction – also called actuation – can be ultrafast, occurring in
25-thousandths of a second. Including times for both actuation and
reversal of actuation, the researchers demonstrated a contractile power
density of 4.2 kW/kg, which is four times the power-to-weight ratio of
common internal combustion engines.

Application of the 'Hybrid Carbon Nanotube Yarn Muscles' are diverse
because the yarn muscles can be twisted together and are able to be
woven, sewn, braided and knotted, they might eventually be deployed in
a variety of self-powered intelligent materials and textiles. For example,
changes in environmental temperature or the presence of chemical
agents can change guest volume; such actuation could change textile
porosity to provide thermal comfort or chemical protection. Such yarn
muscles also might be used to regulate a flow valve in response to
detected chemicals, or adjust window blind opening in response to
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ambient temperature.

Kim stated, "The 'Hybrid Carbon Nanotube Yarn Muscles' is a new form
of yarn muscle due to its torsional rotation and tensile contraction which
functions in an electrolyte-free environment." In addition, "Its simple
operating method and structure will have a big impact on the motor,
biological, and robot industry."
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