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EMI Shielding Efficiency of Recycled Plastic/Hybrid Conductive filler
Composites filled Electro Arc Furnace Slag
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Abstract : Electromagnetic interference(EMI) shielding characteristics of composite filled with Cu flake and carbon brush
powder as hybrid conductive filler and EAF slag have been studied. The coaxial transmission line method of ASTM
D4935-99 was used to measure the EMI Shielding effectiveness of composites as formulation in frequency rage 100~
1,000MHz. The SE also increases with the increase in filler loading.

The hybrid filler filled composites show higher SE compared to that of only Cu flake. The correlation between SE and
conductivity of the various composites is also discussed. The results indicate that the composites having higher filler
loading(>40wt.%) can be used for the purpose of safety materials to protect hazardous electromagnetic interference.
Key Words : electromagnetic interference, Cu flake, shielding effectiveness, conductive filler, conductive composites
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Table 1. Some usual conductive fillers and their incorporation
loading in thermoplastics'”

Typical ~ Typical
Enhancing type content Additive type content
(wi%) (Wt%)

PAN carbon fiber 30
Graphite fiber 10
Aluminium fiber 30
Stainless steel fiber 5
Nickel-coated graphite fiber 10
Gold-plated glass fiber 30

Ketjen carbon black 5~15
Furnace carbon black 30~40
Aluminium flakes 40
Aluminium powders 30
Copper powders 30

Nickel-coated glass beads 20

a8 AAS A=A A7) dge] Ee A
a8 aAe] A=SY BEE WA A
FAANZE F2 fiberde] 2404} Nickel, golds
o] FRE ©a EE FAH ol AHgEnY

9e AUl ZAARE gEHon AEA
carbon black3}'? powder == flake Vo] F4:0] @
2 AMEE I Qo) HitAQl A EHE Y E
SXIZO] 30wi(%) ool Holok 3 ol& A%
4 FAABL PR 7o) FUFEClY] nhE
2 Aolis drlHe FHaRe FA5 flake
doz 7tEgt & 3 58] Hcarbon brushe} &
Fotel A=A filerm A1SaHo BH AES
2 A7 slagsh A S5tat0] HZehae maix
TR Frvetal dxta) abd 248 S45d A

A5t A B A7k FLAZNY HEANAE

Festeit
2.0 2

2.1. AH# £ 2(SE, shielding dffectiveness)

Ax g} abEE FelA QIALEE Axtd 7hA
(EML, electromagnetic interference)e] X}#j& 2Jn|3}
o AAeE BHA TARAFIAY F4AA JRE
2 FahHE AE PHske Aol Ao ofg A
7]« AR} 71719) B35 #E ¥ &8(SE, shielding
effectiveness)o| 2} &hH Hzlate] 78-S onjshs
AL =2 decibeldB)Z FA T} AR E] A=u}
7} 9AME™ Fig 13} o] Bkl 3)-, &4, 3
o] Yehte ol wEdte] 242 AHEE
olg} Fth HE 0~10dBE AHEart A9 girk
I HAEHY 10~30dBE HAwo] 2w g, 30
~60dB+= T2 A &z, 60~90dBE H o)
4, 90dB o)) Xu E4-L =AY AR - B4 7]
71V FAME 54E 9% FHa 7)ed A3 ANE
g ouigtt

gt=obHst|R], 193 4=, 200444

B
™

Shielding Material

Fig. 1. Schematic of EM shielding (1: incident wave, 2:
reflected wave, 3: multiple internal reflection, 4:
transmitted wave)'®
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Fig. 2. Process of manutacturing for conductive filler
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Table 3. Mechanical strength and volume resistivity of EMI
shielding composites

Tensile Izod Tmpact  Volume
Formulation of Filler Strength Strength Resistivity
S(kefiem®)  (kgfem/em®)  (2-cm)
Not filledHDPE 100) 1684 238 1x1013
Slags0 802 464 5x1012
Cu flake(30an)20/
Shath 823 441 7x108
Cu flake(30an)30/
St 88.8 428 3x105
Cu flake(30m)40/ 101.2 434 850
Slagl0
Cu flake(50am)30/
Carbon brushl0/Siaglo 224 405 600
Cu flake(50;an)20/
Carbon brush20/Slaglo & 388 475
Cu flake(50;am)10/
Carbon brush30/Slagle 5> 3.36 20
Cu flake(30an)30/
Carbon brush10/Slaglo 211 4.08 360
Cu flake(30an)20/
Carbon brush20/Slaglo 2 398 150
Cu flake(30an)10/
Carbon brush30/Slaglo 5o 374 95
Content of Recycled HDPE of Filled Composites : 50wt(%)
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