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Abstract: CNT fiber has been in the spotlight as a conductor, but the conductivity of CNT fibers do not match that of
CNT. This study reveals that the conductivity of CNT fiber can be improved by depositing Al/Cu through vacuum
evaporation. Cu is commonly used for deposition on CNT fibers. But low bonding strength of the interface between CNT

and Cu could be a disadvantage. To overcome this, Al was deposited on the CNT fiber for forming aluminum carbide

islands to increase the interfacial bonding strength. The conductivity characteristics were improved as the deposition time

increased. The resistance was measured as a function of temperature, demonstrating that the temperature coefficient of

resistance (TCR) is improved to be 241 ppm/°C in comparison with that of as-received CNT fibers at -1,251 ppm/°C,
when the CNT fibers are deposited with Al and Cu, respectively, for 90s and for 540s.
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Table 1. Deposition process condition.

Method Vacuum evaporation

Working pressure [Torr] 5%x10°

Pellet Al Cu

Power [W] 240 (120 A x 2 V) 350 (140 A x 2.5 V)
Process time [S] 90 180/360/540
Glss
rode
= (NT fiber
Keithley 2400 Lnire: INPUT)
|
=

semse  QUTRJT
- |

Fig. 1. Equipment for resistance measurement.
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Table 2. Conductivity and resistance characteristics of Al/Cu
deposited CNT fiber according to deposition time.

Process time [S] Resistance Conductivity
Sample r
(Al/Cu) [Q] [Sm™]
As-received fiber - 43.92 6.79x10*
Only Al deposited 90 25.97 1.15x10°
Al/Cu deposited #1 90/180 15.90 1.87x10°
Al/Cu deposited #2 90/360 7.38 4.05x10°
Al/Cu deposited #3 90/540 2.47 1.21x10°
(a) 50
Sample 1 : as-received fiber
= Sample 2 : Only Al deposited
40 Sample 3 : Al/Cu deposited #1
— Sample 4 : Al/Cu deposited #2
g, Sample 5 : Al/Cu deposited #3
8 30
< [
o
w
o 20
~ =
10
a
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0
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(b) 140
Sample 1 : as-received fiber
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23 100 Sample 5 : Al/Cu deposited #3
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© 30
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Fig. 2. Graph comparing conductivity and resistance of Al/Cu
deposited CNT fiber according to deposition time.
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Sample 1 : as received fiber TCR 25°C 125 °C
Sample 1 | 43.92 [Q] | 37.43 [Q]
4392101 Sample 5 | 247 [Q] 2.53 [Q]
)
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z
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Sample 5 : Al/Cu deposited #3 (Al : 90 [S] / Cu : 540 [S])
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.—///-2;3 Q)
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Temperature [°C]

Fig. 3. Graph of as received CNT fiber and Al/Cu deposited
CNT fiber TCR.
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