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Practical Applications of High-Performance Fluorinated Resin
with Low-Content Aligned Carbon Nanotube
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We made Aligned carbon nanotube(CNT),which is Multi-walled CNT(length;100 um over) on Silicon
wafer. As consistency of an application use, We made High-Performance fluorinated resin with good
conductivity by doping 0.01-1%(weight) of Aligned CNT for practical applications of High-Performance
fluorinated resin that have preferable electrical, thermal and mechanical characteristics. This study was
supported by Leading Research & Development of innovative nanocarbon material Research Grant
Program in 2012, New Energy and Industrial Technology Development Organization(NEDO). We
impregnated CNT on a fluorinated resin surface to make a High-Performance fluorinated resin and we
evaluated its properties. As results of evaluation tests, We confirmed that volume specific resistance was
2.4x10" Q - cm , thermal conductivity was 0.64 W/(m-K) , bending stress rose by 4.2% and compressive
load descended 19% by doping 0.05%(weight) or less of Aligned CNT. On the other hand, in case
commercial material doped with existing carbon fiber of 15 % (weight), volume specific resistance was
2.2x10* Q - cm, thermal conductivity was 0.54 W/(m-K) , bending stress rose by 5% and compressive
load descended 24%. High-performance fluorinated resin doped with CNT of 0.01-1%(weight) has

superior in physical properties to the marketed material.
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Fig.1 Fe-SEM image of Aligned CNT
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Table.1 Fabrication process of High-Performance fluorinated resin
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Fig.3 Thermal conductivity performance of
High-Performance fluorinated resin
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Table.2 Mechanical characteristics of High-Performance fluorinated resin
material PTEE PTFE PTFE PTFE PTFE
Material/ addition concentration CNT/1 wt% CNT/0.1 wt% CNT/0.01 wt% GCarbon fiber/15wt%
The maximum point
tensile load [N] 237.67 209.00 147.69 125.91 90.9 (%)
i The maximum point .
Tensile P ¥
chanenstle .| tensile stress [MPa) 20.62 16.40 12.25 10.60 7.403%)
Elastic modulus 298.09 14217 613.75 195.06 586 (3¢)
[MPal _ | _
tensile strain [%] 339.25 280.09 137.98 31.78 17.2(3%)
Elastic modulus
Bendi [MPa] 589.00 752.00 656.34 614.22 831.5
endng (0.05-0.25%)
characteristics The maximum r T -
bending stress[MPal 13.88 17.15 14.51 14.42 14.65
Compressive Compressive load
characteristics [kN] 2 1.22 1.50 1.10 1.02
%  tension rate ; 5 mm/min
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