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Flexible Transparent Film Heater using Spun Multi-Walled Carbon Nanotubus
kY], SYT, il ‘HeE

*H. S. Jang, S. K. Jeon, I. H. Jeong, *S. H. Nahm(shnahm@kriss.re.kr)

AR FEAFATY ARSYEEAY

Key words : Carbon nanotubes, spinning, film heater

1. B

z
rlr
o
&
o
il
)
2
o
Lo
)
Jm
ol
o
g
re
ol
ol

o
- o

ot

L 2 ofit Jo
oz
2 olo
o

o H, & °l&3te] A
800C olth BauwmFH S 98 ZHv)
4315 oM, Fe 9 25 F/AE ~5nm & 34, e-beam T
715 o]&3le], Fe &S Si0, wafer $1o S22 3}
AE daveRe] @ s Ay ol 9dA e
o BArUERH ANEE A3/ son, gy
B A&H oz AEZ Holx] e st
By RHrl AJEZ Wolx U= FH= I¥ la)
oF Zrh st £y A5S Aste MgEE 19
1byoll UEFAEE o9l o] BaviFH AJEZ ghEoldl
e A4 71 oy fElvlsel AR =YE st
g8 BaygnfE AE 9o 4388 BAES S
2 80T QA 1 A7t FoF =glol &
AbE BaysFE A E ARAS
7M1 2t k. Z9dE gaveFHE AE ¥
of o2 Al 3dS ¥ Aol IS gl 117

o
2,
[o
ol

x2
o
=
o
ol 2
P g
o ox
rfo
il 1
o

oL i%

a1 o -

s

i, AEZHS] BHoE 98 @AUEFE AE $o PET
E5S =X stofrh oA AlE gau=RH A EZ
79 FEol AFAdSs A7HE sta, 2 AERF] A7)
A EAS 54 st ol AE 5L @Y Bay.
FHE 7 Hor st WHoR AAsdit. £ @ olF
ANEZES] A71H 5A4& SAsA, dd AEZEI A
skt

b)
///559/’}— PET coating
ﬁ MWCNT sheets
//— Alfoil

PET or Glass
v

—— i
x 186rm 5209 | 89-24-2889 1k

Fig. 1 Scanning electron microscopy (SEM) image of MWCNT
sheets from super well-aligned MWCNTSs on a substrate and b) the
diagram of MWCNT sheet film on a substrate with an electrode
pair.
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Fig. 2 a) AFM image of dle and single sheet films and b) height
histogram with position scanned by AFM tip.
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Fig. 3 a) Sheet temperatures plotted versus length/width at different

DC voltages. b) Sheet temperature plotted versus applied DC power

to sheet film for each length-to-width ratio.
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Fig. 4 Defroting results a) before and b) after operation of the
MWCNT sheet film heater.
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Fig. 5 Infrared thermal images for the a) single and b) double sheet
films (1.15x0.7 cm®) at an applied voltage of 12V.
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Fig. 6 Infrared thermal images of the a) car window and b) single
sheet film at an applied voltage of 12V.
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