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Mechanical and Electrical Properties of Electrospun CNT/PVDF Nanofiber for
Micro-Actuator

Ga-Young Gu’, Zuo-Jia Wang’, Dong-Jun Kwon', Joung-Man Park *

ABSTRACT

The electrospun PVDF containing CNT was made for fabricating materials of the actuator. The electrochemical
and their actuating movement were evaluated for the actuator performance in the electrochemical environment.
The actuator (which was fabricated by electrospinning) had some advantages, i.e., good dispersion and flexible
properties. In the electrospinning process, the final product would have different forms based on different
essential factors. In this work, electrospun nanofibers were aligned by using the drum-type collector, and the
morphology was identified via the field emission-scanning electron microscope (FE-SEM). The uniform dispersion
of CNT in PVDF nanofiber was observed by electron probe X-ray micro-analysis (EPMA) test. The results of
tensile strength and electrical resistivity provided the aligned state. The electrospun CNT/PVDF nanofiber sheet
on the aligned direction showed better mechanical and electrical properties than the case of the vertically-aligned
direction. The efficiency and electrical capacities of electrospun CNT/PVDF nanofiber sheets were compared with
the cast PVDF sheet for actuator application. Electrospun CNT/PVDF nanofiber sheet exhibited much better the
case of actuator performance than cast neat PVDF actuator, due to the excellent electrical connecting areas.
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o]l &4 wEA-F<& EgHH|(ionic polymer-metal composites,
IPMC) 215713 2139 2715el ATl o3} Fapo] s}
= A7|Z4 315 A}(electroactive polymer, EAP)Q] dlut= A
o= IEAL Mol Ax Fo] YR FRE FHol §l
ot HEA BEA 2E7)9h IPMCE 7129 2570 u]b)
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e o] A Wish=dl o] 8ECH1-3] & ATollAl A
2% PVDF (poly(vinylidene fluoride))= 4Ad5S 713 &
AzH A5 ARE AFE S Y AvtE YR AT
a1 QtH4,5]. gF4yi=%H(carbon nanotube, CNT)9] &&&
CNTO| =213 71414 SA4e) el A=, Hd7bs4d A
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A7IPAE B8 CNT/PVDF Ul 718E Alxstr] 9
3l Z7o] 10-25 nm, FAHH]7} 400-1000 I/d, U&= 1.55 g/cm3
Ql oY 7REERAEH (multi-wall carbon nanotube, MWCNT,
Ao} FatwAlgo] 530,000 gimol}l EEju]dedlER
Qo] =(poly(vinylidene fluoride), PVDF, 347078, Aldrich)E
gufje]l Ty zEoluto] =(dimethylformamide, DMF, Samchun
chem)oll Zkz} B4 9 g5l ONT HAkgolz}t PVDF 4
o Azsidr). Az CNT E4kgoha} PVDF 48 Ao &
AAA AZFE QL) B3, AE7]o] AFoR2 CNTE ARSSHS]
ou), Axdo] FPor Aeldrt. TYFHIH ONT £
& Azep7] Sfstel, 3 CNTE] HAF iR o= (acetone,
) & AMgskgich
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Fig. 1 Preparation process of CNT/PVDF solution for electrospinning.
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Drum type collector

Fig. 2 Experimental scheme of electrospinning process for CNT/PVDF
nanofiber sheet.
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Fig. 4 Experimental scheme of electrochemical actuator in electrolyte
solution using laser displacement sensor.
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Fig. 5 Mapping image with WDS of actuator and SEM photo based
on CNT/PVDF nanofiber sheet: drum type collector: (a)
mapping standard carbon; (b) mapping standard fluorine; (c)
SEM of CNT/PVDF nanofiber.
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Fig. 6 Electrospun CNT/PVDF nanofiber sheet by different direction
fiber with temsile test.
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Fig. 7 Electrical resistivity of electrospun CNT/PVDF nanofiber sheet
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Fig. 8 Actuated strain, cumrent versus voltage curve for actuator; (a)
actuator based on CNT/PVDF nanofiber sheet by electrospinning
and (b) actuator based on PVDF plate sheet by casting.
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(@) actuator based on CNT/PVDF nanofiber sheet by electrospinning
and (b) actuator based on PVDF plate sheet by casting.
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Fig. 10 SEM scheme of the actuator morphology.
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Fig. 11 Scheme of the CNT-PVDF interaction.
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