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ABSTRACT

In order to improve the electromagnetic shielding rate of Carbon Fiber (CF), it was produced using the
nickel nano-powder impregnating method. Using two types of nickel powder having thicknesses of 50um and
100um, and a thermoplastic elastomer resin, a compound containing 10-20% nickel content was mixed and
then manufactured through an extruder. The CF coated with the compound was woven and manufactured
using a 1-ply specimen. The final nickel content of the specimen was verified using TGA and the
distribution of nickel powder on the CF surface was verified using SEM. The metal shows a high shielding
rate in the low-frequency band, but the shielding rate decreases at higher-frequency bands. The CF improves
at the higher frequency band, and metals reflect electromagnetic waves while carbon absorbs electromagnetic
waves. The study of shielding materials, which are stronger and lighter than metal, by using CF lighter than
metal and enabling the shielding rate from low-frequency band to high-frequency band, confirmed that the
larger the area coated with nickel nano-powder, the better the electromagnetic shielding performance. In
particular, CF coated with a thickness of 100um has a shielding rate similar to that of copper and can also
be used for EV/HEV automotive cables and other applications in the future.

Key Words : Carbon Fiber(EF-=4 ), Metal Nickel Nano Powder(2%UZLI-TRH), Electromagnetic
Shielding(™ AHZHAHH|)
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Table 1 Ni compound production Ni 100nm

Rate (%) Weight (kg)
Ni 100nm 10/20 172
TPE 90/80 9/8
Total 100 10

Table 2 Ni compound production Ni 50nm

Rate (%) Weight (kg)
Ni 50mm 10/20 172
TPE 90/80 9/8
Total 100 10
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Fig. 2 Photograph of specimens
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Fig. 5 EDS-SEM (S-4700)

Fig. 6 Photograph of EMI measurement
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Table 3 Thermogravimetric analysis measurement result
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Fig. 7 Carbon fiber nickel impregnation analysis
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No.| Samples Resin coontent Ni-Powde{)
(wt.%) content (wt.%)
1 50Ni-10 25.933 1.8
2 50Ni-20 24.849 3
o 3 100Ni-10 25.282 1.8
B 4 | 100Ni-20 29.039 29
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Table 4 Ni compound production Ni 50nm

Resistance (20cm)
12K CF 8
50Ni-10 2.3
50Ni-20 1.5
100Ni-10 2.8
100Ni-20-S 24

Table 5 Surface resistance test result

Test Items | Specimen Unit Result
Surface CF OhIIl/Sq 109 ~ 1012
Resistance | 50Ni20S | ohm/sq | 10° ~ 10"

Test Methods ASTM D792-13
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