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Development of Hybrid Metals Coated Carbon Fibers for High-Efficient
Electromagnetic Interference Shielding

Jai Joung Moon*****, Ok-Kyung Park***', Joong Hee Lee***"

ABSTRACT: In this study, a hybrid metals such as copper (Cu) and nickel (Ni) coated carbon fibers (Ni-Cu/CFs) was
prepared by wet laid method to develop a randomly oriented sheet material for high-efficiency electromagnetic
interference shielding with the enhanced durability. The prepared sheet materials show a high electromagnetic
interference shielding efficiency of 69.4 to 93.0 dB. In addition, the hybrid metals coated Ni-Cu/CFs sheets showed
very high durability with harsh chemical/thermal environments due to the effective corrosive and mechanical
resistances of Ni surface. In this context, the Ni-Cu/CF sheet possesses longer service life than the Cu/CF sheet, that
is, 1.7 times longer.
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Table 1. Preparation condition of Cu and Ni coating solution

Cu Coating solution Ni Coating solution
Division Component Content Component Content
i (/L) ’ (5/L)
, Ni(NH, | 300~320/
Metal salt Cuion 1.0~5.0 $O,),/NiCl, 20
Complexing EDTA 25 i
agent
Reducing agent| Formalin 25 -
TEA/2,2-
Stabilizer . / . 3/0.01 -
bipiridine
H 1
pH Control |\ o1 12 H,BO, 40
agent

Fig. 1. Metal coating cylinder system: (a) Cu and (b) Ni coating
system
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Fig. 2. FE-SEM image: (a-c) CF sheet, (d-f) Cu/CF sheet and (g-i)
Ni-Cu/CF sheet
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Fig. 3. Surface resistance of CF, Ni/CF and Ni-Cu/CF sheet

Table 2. Surface resistance of CF, Ni/CF and Ni-Cu/CF sheet

Sample Surface resistance (/sq)
CF 1100 +95.8
Ni/CF 21.67 +18.8
Ni-Cu/CF 10.96 + 4.8
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Fig. 4. Electromagnetic interference shielding effectiveness
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Table 3. Electromagnetic interference shielding effectiveness of
Cu/CF and Ni-Cu/CF sheet
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Cu/CF
Minimum -~ 95 75 53.4
shielding effect ' '
Maximum
shielding effect 882.60 93.0
Ni-Cu/CF i
inimum
shielding effect 30.00 694
A Ay SHA wli g E Ni-Cu/CFojl A oF7] &= At @4 o
2 Q3| thEubAL @Afo] WAste AutH o Cuthdd &
& 2938 YHU A9 vlwse] BFH oluix) &
AREgol ol A e At aa2 vEhd A
o7 yEHh

3.4 MKt} x}uﬂAxH_l LHAIM 2l L&A
FEAY L 5L AVAREE V1A &4

5t A 2



Development of Hybrid Metals Coated Carbon Fibers for High-Efficient Electromagnetic Interference Shielding 195

100 93

87.7
80
60

40

20

Shielding effectiveness (dB)

After corrosion  After moisture

Before test

resistance test  tolerance test

Fig. 5. Electromagnetic interference shielding effectiveness of
Ni-Cu/CF sheet after corrosion resistance and moisture
tolerance test
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Table 4. Expected life-time of Cu/CF and Ni-Cu /CF sheet (Oper-
ating temperature: 25 °C)

Sample Expected life—t-ir.ne (year),
Reference condition (25°C)
Cu/CF 7.2
Ni-Cu/CF 12.2
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