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Electromagnetic Shielding Polymer Composites with Segregated

Structure for Automotive Part Application: A Review

Jinwoo Lee*, Jonghwan Suhr*-**f

ABSTRACT: With the rapid growth of the future mobility market, a large number of electronic parts are being used in
automobile, and the importance of electromagnetic interference (EMI) shielding in the automobile market is growing
to minimize malfunctioning among the parts. Accordingly, conductive polymer composites (CPCs) are getting a lot of
attention as EMI shielding materials for the automotive, but there are still challenges in CPCs like high content of
conductive filler to achieve proper EMI shielding effectiveness, and poor mechanical properties. This paper introduces
main methods to manufacture CPCs with segregated filler structure, which can significantly reduce the filler content,
and analyzes EMI shielding performance of each manufacturing method.
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Fig. 1. Schematic images of conductive network in CPCs, (a)
segregated structure and (b) random distribution
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Fig. 2. (@) Schematic images for fabrication of MWCNT/PMMA/
UHMWPE composites, (b) Electrical conductivity and (c)
EMI SE results of MWCNT/PMMA/UHMWPE composites
with different MWCNT concentrations [11]
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Fig. 3. A schematic image for fabrication of EG/Ni/PA6 complex
particles and composites by mechanical mixing and elec-
troless plating technology [12]
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Fig. 5. Schematic images for fabrication of MWCNT/WPU com-
posites by latex technology, (b) Electrical conductivity
and (c) EMI SE of MWCNT/WPU composites with different
MWQCNT loadings [14]
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Fig. 6. (a) Zeta potentials of MXene suspensions and NR latex.
(b, ¢) TEM images, (d) EMI SE results, and (e) Stress-strain
curves of MXene/NR composites [15]
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Fig. 7. Schematic images of localization for (a) high and (b) low
aspect ratio fillers reinforced polymer blends that pre-
dispersed within a poor wetting blend phase (yellow)
and subsequently melt-blended with a more favorable
polymer (blue). (c, d) TEM images of localization of
MWCNT and CB in PC/SAN blends (PC4,/SAN,,) [19]
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Table 1. Interfacial tensions as calculated using harmonic and
geometric mean equations [20]
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PC-MWCNT 7.75 3.99
ABS-MWCNT 11.48 6.02
(ABS-g-MA)-MWCNT 3.39 1.72

Table 2. Interfacial tensions as calculated using harmonic and
geometric mean equations [20]
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Fig. 8. Schematic images for fabrication of segregated MWCNT/
PP composites by injection molding, (b) OM images of
MWCNT/PP composites (3.5 wt%), (c) EMI SE of MWCNT/
PP composites with different MWCNT loadings, and (d)
Elongation at break of MWCNT/PP composites with dif-
ferent fabrication method [22]
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Table 3. EMI SE values of the s-CPCs in the reviewed publications

Material Fabrication Method Filler content Thickness EMI SE Ref.
EG/Ni/PA6 Mechanical mixing(Dry) 0.53 vol% 2 mm 35.8dB [12]
CNT/PE Mechanical mixing(Dry) 3 wt% 2 mm 48 dB [25]
CNT/PMMA/UHMWPE | Mechanical mixing(Dry) 2 wt% 2.5 mm 19.8 dB [11]
TRGO/PE Mechanical mixing(Solution) 0.66 vol% 2.5 mm 28.3-32.4dB [26]
MXene/PS Mechanical mixing(Solution) 1.9 vol% 2 mm 62 dB [13]
CNT/WPU Latex technology 5.3 wt% 0.4 mm 21.1dB [14]
MXene/NR Latex technology 3.1 vol% 0.25 mm 29.4 dB [15]
CNT/PS/PVDF Melt mixing 3 wt% 1 mm 19 dB [27]
CNT/LPP/HPP Melt mixing 3.5wt% 2 mm 32dB [22]

(a) [ 4 Ref 12
= L = Ref.25
£ 2004 A Ref 11
E Fabsbatkniloay = Ref 26
A0 y 1 Ref 13
o p = Ref. 14
w ¢ Ref 15
= 1 » Ref.27
W 100+ 4 Ref. 22
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@
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Fig. 11. OM images of segregated structures in (a) CNT/PE by
mechanical mixing and (b) CNT/PP by melt mixing
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