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A Study on the Electromagnetic Shielding Characteristics of
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Abstract The automotive industry is moving from the internal combustion engine to electric drive motors. Electric
motors uses a high voltage system requiring the development of resources and components to shield the system. There-
fore, in this study, we analyze electromagnetic interference (EMI) shielding effectiveness (SE) characteristics of an auto
crash pad according to the ratio of electrically conductive materials and propylene. In order to combine good mechan-
ical characteristics and electromagnetic shielding of the automotive crash pad, metal-coated glass fiber (MGF) manufac-
turing methods are introduced and compared with powder-type methods. Through this study, among MGF methods, we
suggest that the chopping method is the most effective shielding method.
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Fig. 1. Flanged circular coaxial transmission line holder.

Table 1. Characteristics of powder-type elecrically conductive
fillers used in this study

Electric Resistance

Type Particle Diameter @ m)
Al Flake 50 pum 2 x 107
Graphite 44 um 5x 107
Expandable Graphite 60 um -
Conductive Graphite 20 pm 7 x 107
Carbon Black 19 nm -
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LR &
Carben Black

Conductive Graphite

Fig. 2. Photos of electrically conductive powders used as
powder-type filler in this study.
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Fig. 3. SEM images of MGF filler.
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Fig. 6. Change in EMI shielding effectiveness of the materials,
which are being used for conventional crash pad in automotive,
with frequency.
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Fig. 7. Change in EMI shielding effectiveness of the powder-
type fillers with frequency.
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Table 2. Type of electrically conductive mgf filler used in this study
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Fig. 8. Change in EMI shielding effectiveness of the Mono-
filament MGF filler with frequency.
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Fig. 9. Change in EMI shielding effectiveness of the Multi-
filament MGEF filler with frequency.
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Fig. 10. Optical microscope images of Mono-filament MGF and Multi-filament MGF: (a) Mono-filament MGF and (b) Multi-

filament MGF.
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Fig. 11. Change in EMI shielding effectiveness of the Multi-
filament MGF filler with frequency: Chopping length of (a)
1mm and (b) 2 mm.

20 wt.%=E 71 ASolE 2HHEo] Fug ¥R A
51dB, At 66dBZ ZA =obd A& 11 4= it} o]
+ MGF g&o] Zold4E 1E4F Matrix 4] W] &
TAo] A7) wjiol 2pHlgo] o =olxl Aoz #
©E T MGF Chopping Z2°]17F 2 mm¥ ®Wj(ZL¥H 11(b))
o= MGF Chopping Z°]7} 1 mm¥ wje} FU3}HA
MGF9] 3&Fo] S71ars A &o] wold s &
k. MGF Chopping Z°]7} 1 mm$} 2 mm¥ o)
oo A e] g3 Wglol| W 2| &S ThA] AR
wt.%<F 10 wt.% Y woll= MGF2] Chopping Z ©]
mm¥ WET 2 mmZ © 24 o &) ¥ =2
& o, 20 wt.%¥ o= MGF Chopping
1 mmZ #S wjo] 25 a7} o Atke AS $
t}. ol SHAY 4 £x F 7IsHEAE 8
Alo] B2 A A Gl JEFS wX|
Abee Ao=R % oo thgt A7t 28
g9}

N
N E R
ml’lﬁ“

(N
o
o

N
-

e

-0,
o,
© of ¥
> pe

PR <A
g
ru

As24-g Al =o] Axpat 2 5Adol wgk A+ 129
4.8 B

B Ao M= T3 Powder AlE ARA SAA|E 11
A} PolyPropyleneol] T &8l A, Glass fiberel]l
=4 2452 ¢FvFS FY3= Metal-coated Glass
Fiber A% 71O 2 A|lxste] WA} 2l d5S 43
a1, 7]1& AF5A} Crash padoll AFEE AL e Zeh2E A
A=Y A A vlwstdnh. 3 A GFeE
w40] ZRE FEAF9 wjadxde] AAe 2 A
o] m|X= FFS AHFHo 7 BAsIon, 1 AgR
B o 22 ZES 4tk

1) ZAFE Powder A€ A=A FAAQ 749 =F A
24 2 FAAR AR |dle vl g W Ak e
< UeRilon, 29 J=rt nAErE @Al w
g A e AES B TAAS 718k HEof B
7} 24 el FEFs A T S AAFsEATH

2) Glass fiber 207148 7ol &Fu]lFoz I8 *g
3} Multi-filament MGF2] 7% 3t 719H¥ =8 223k
Mono-fillament MGF$} ¥l st x}u&-o] ¢F 40dB A=
F=retsltt.

3) MGF Chopping & B Ao]9] Jas FAKE A,
MGF % 20 wt.%d o 2}58&-0] 40dB o|/d-& UEh o
1, Chopping 207} #<5E ¥ &0] 5339t

4) MGF 9] Az} 295 9%+ A5} Crash pad A4
ZX AL 7S AX - duH

#HAte| 2
o] =& &g 2011d W] XLl 23
A FHEAEUTH2011-0157). =8 D310 AES B
S 2okl kst A dsh AR weAE
AFE =Y

D
rot

il

[1] K. William: Int. EMC Symp., 3 (2004) 771.

[2] M. S. Kim, H. K. Kim, S. W. Byun, S. H. Jeong, Y. K. Hong,
J. S. Joo, K. T. Song, J. K. Kim, C. J. Lee and J. Y. Lee:
Synthetic Metals, 126 (2002) 233.

[3] D. D. L.Chung and J. Wu: Electronic Materials, 37 (2008)
1088.

[4] G Y. Han, W. C. Jung, I. Y. Yang and H. S. Sun: J. Kor. Soc.
Manuf. Proc. Eng., 11 (2012) 169 (Korean).

[5] S. M. Lee, K. Y. Lee and Y. Chun: Proc. Conf. Kor. Automo-
tive Eng., (2011) 2252 (Korean).

[6] S.K. Jeoung, P. C. Lee, S. E. Yoo, M. S. Lee, S. B. Kwak, J.
Y. Lee, H. T. Lee, H. Y. Seo, Y. Y. Kim and B. W. Kim: SAE

Vol. 21, No. 2, 2014



130 = 847 - A

Technical Paper 2013-01-0007 (2013). Composites Sci. and Tech., 66 (2011) 115.

[71 ASTM D 4935 89: Standard Test Method for Measuring [9] J. S. Lee: Text. Sci. Eng., 48 (2011) 297 (Korean).
the Electromagnetic Shielding Effectiveness of Planar Materi- [10] M. H. Al-Saleh, G A. Gelves and U. Sundararaj: Com-
als. pos. Part A Appl. Sci. Manuf., 42 (2011) 92.

[8] V. Feuillade, A. Bergeret, J.-C. Quantin and A. Crespy:

Journal of Korean Powder Metallurgy Institute (J. Kor. Powd. Met. Inst.)



