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Enhanced Cooling Performance of Polymer Actuators Using Carbon

Nanotube Composites

Chengxu Piao*, Ji Won Suk*’

ABSTRACT: Coiled polymer actuators fabricated by twisting polymer fishing lines or sewing threads respond to
heating and cooling with their contraction and relaxation. However, their actuation speed is highly dependent on the
heating and cooling rates. In order to improve the actuation speed, the coiled polymer actuator was coated with
polydimethylsiloxane composites. The introduction of multi-walled carbon nanotubes into the polydimethylsiloxane

improved the actuation speed by about 13%.
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Fig. 1. Images of MWCNTs: (a) SEM and (b) TEM

Fig. 2. Image of the polymer actuator coated with the MWCNT/
PDMS composite
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Fig. 3. (@) SEM image of the polymer actuator coated with the
MWCNT/PDMS composite. (b) TGA result
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Fig. 4. Change of displacement of the polymer actuator (a)
before and (b) after the composite coating. The actuator
was repeatedly heated and cooled
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Table 1. Actuation time of the polymer actuator

Before After Change of
coating coating actuation time
Heating time | 10.66 +£0.32 | 12.04£0.17 |12.32% increase
Cooling time | 131.38 +£5.54 | 112.04 + 1.62 (14.72% decrease
Cycle time 142.04 £ 5.81 | 124.08 £ 1.64 [12.68% decrease
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