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Effect of Fabric Structure and Plating Method on EMI Shielding Property
of Conductive Fabric
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Abstract

We investigated the effects of the fabric structure or the kinds of plated metals on the electromagnetic
interference shielding effectiveness (EMI SE) by means of electroless plating on polyester fabric. We found
that the weight of deposited metal, EMI SE, and flexibility of the conductive fabric for EMI shield is affected
by morphology of fabric and structure of fiber. The EMI SE of conductive fabric plated Ni/Cu/Ni by electroless
plating method on draw textured yarn (DTY) polyester was in the practically useful range of above 70 dB
over a wide frequency range of 10 MHz to 1.0 GHz at the surface resistivity of 0.05 Q/[]. Au or Ag
plated conductive fabric by immersion plating method is not able to provide for a good EMI SE.

Keywords : Conductive Fabric, Electroless Plating, EMI Shielding Effectiveness

.M B

AR GolA 27] BE Faks
o) REES 2 AA7] o] AFBOEA
BEH AR} ol =7k WAFIL gom, ol
g B9 o= g tie] a7 ek,
groE B dolHE Adshs A% At
1ol ol )3t HolElke] FHOE o7} WA
1 delet dEE 397t A7 $gED 3

7] | tlole] ApAolBE urgslol Ho]
He wolz WE 9 Ay}l He] Y 97%
Z7hElo] A AT,

Azt 2 Q52 A=AS .5_01;7)01]/\1% A4
A FEuk T8 A SFAIEY B 9]
AFEEDL glom, HRp7)7] 3 BAlZ]7] Hofh

*Corresponding Author : DongHyun Kim

MSC Co. Ldt., Incheon 405-820, Korea
E-mail : kaneta0929@naver.com

2%, ANAEN FANE, 2}
L EAAS, A EauE
e AR £ 5 o8 7K ABs) A8

AREE O] sheh FAIFQ AR d 2=, ALEA FA]

WEA O Zof TobM Hzput Aol WAE 7f 27

(gasket)olut HAAS ZR ko] HdAtak Asf WA

& HolZ &2 A & ot A&she FHe

Wil SHAIAA ket el WAE FE

Zol= AEE AREEA 9o, I Wl
[e]

TAAS AL e FAE ARG ZEE 2

Sh= d|o| 2w o] A (pacemaker) FEAE- Z27], QY
Aoz RE el HaapAuy AUl LAN 58] =gt
U280z A8  Ade A, I, H AE, A



150 A58 2]/ EHFE3] 48 (2015) 149-157

AN, vd AE S WAAA, o8 5 1 £57) 1448 8j(N56)= 2t T8 AFAFE ARE-skTh
= ZAWUE G N | inchd 29 M9 g

oyt wjA sl 2ol Eo] =AM ol A 250~290 A==E 7H7F o E UEe] A4
o st #ﬁE Z7Fetal Utk olet HaEol =X &S AR o] sl AFEXE7F 130 meshSl

1
mla Fxe] 9 B 30 gm’Q]l FAHEE AJHeR

FHE T4 %E g3k oL A 59 AHS-3HA T
Aol F94 % AHEEE 3
8 B AR Solle] AAel ddE vA= <& UERHATE 80~120 g/ NaOH & 5o

=
=
AR} 2= a9 1ol ZEY2HE AR FAE=
= 2 !
g

A 75~80°C, SE7F g4 2 oF TAL AR

sk AA7F "ok 2y ARl Al EHZH 2]
10 vol% HCl €9 o A3t H 90x7F <

1=}
B
ARgell lolA, =dF Al 542 A

|
A eFe A FHFAA] ARgo] o —r°17<]1 A= A
Ao, =34 At 2 AR Hls) o]}
A A7 BuE v uEE Ao | Polyester |
B oM RASiEFHe o5 Zeld 2 4L
2 J44 NUCuNi 3% £F, NilCwAg 3% £ | Darease, etching |
2 Ni/Cu/Ni/Au 4% E3& AA8t, Afe 7% L
2 =5 259 TH7F AT A 2 ‘ Acidic cleaning ‘
Aztar 2 B0l mX= PSS ZAFSIAT L
’ Pre-dipping ‘
2. AEwy —r
‘ Pd catalyst ‘
E 1ol B APl A8E Afe] 72E 2o} T
sto] YERA A ’ Acceleration ‘
AHE TN e Aze ZajdaH By T
) = H o = =x= - b
2ERIEALS 71202 sh= 3T(M R~ AR3)% ’ Electroless Ni ‘
Qe EES oA Aol vhE DTY (Draw T
) A 3 —
Textured Yam)Al 25X 84 B A R35), v+ Feje] ‘ Electroless Cu ‘
5o AHgEE PiedUEARIRG) B RYE e

of AHEEE WAANET) 5 R BRel A=
THE HAFARS AR AT AR~ A

Tl =

’ Ni electrodeposition ‘

J L
5] ﬂuoﬂ AR el #71E 50dH 0] (denir) ‘ Electroless Ni ‘
2 RE B, o A FYTT gl Pehu

Eo] 7} 248 (XN E]), 36T (NFE2~ A FE5)2} Fig. 1. Plating process for conductive fabric

Table 1. Structure of fabric used in the experiments

SaTI\lIlple Thickness Kinds of fiber Density Name of fabric
0 (pm) Weft Warp Weft Warp
1 110 MF 241/50d MF 241/50d 116 136 WMF-250T(24f)
2 88 MF 361/50d MF 36f/50d 125 164 WMF-290T
3 90 MF 36£/50d MF 36£/50d 112 144 WMEF-260T
4 115 DTY36£/50d DTY36£/50d 110 142 WD-260T
5 80 DTY36£/50d DTY1444/50d 106 145 WD-250T(144f)
6 240 3f filament 3f filament 130french mesh 130FM
7 60 Non-woven 30 g/m’ NW-30

* weft : 34, warp : ' €4, MF : multi-filament, DTY : draw textured yarn, WMF : woven of multi-filament, WD : woven of
DTY, FM : french mesh, NW : non-woven
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Table 2. Composition of plating solution and plating conditions for electroless Ni plating and electroless Cu plating

Electroless Ni plating solution Electroless Cu plating solution
component concentration component concentration
NiSO,6H,O 0.08 mol/L CuSO45H,0 0.05 mol/L
Trisodium citrate 0.10 mol/L EDPA 0.05 mol/L
Ammonium sulfate 0.25 mol/L NaOH 0.25 mol/L
Sodium hypophosphate 0.15 mol/L HCHO 0.15 mol/L
Additive optimum Additive optimum
pH 9.0 (with NH;aq) pH 12.3
Temp. 40°C Temp. 45°C
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Table 3. Metal compositions of conductive fabrics

No. Ni weight (g/m?) Cu weight (g/m?) Total metal (g/m?) Resistivity (€/0)
1 3.1 (18.3%) 13.8 (81.7%) 16.9 0.046
2 5.2 (24.3%) 16.2 (75.7%) 214 0.045
3 4.6 (21.8%) 16.6 (78.2%) 21.1 0.043
4 6.3 (19.6%) 25.9 (80.4%) 322 0.044
5 4.8 (18.8%) 20.8 (81.2%) 25.6 0.046
6 2.2 (19.8%) 8.9 (80.2%) 11.1 0.049
7 8.2 (24.4%) 23.4 (75.6%) 336 0.048
No. 6 surface ‘ 6 cross section ‘ 7 surface 7 cross section

.
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& |

Fig. 3. Surface and cross section of mesh type and nonwoven type conductive fabric.
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Table 4. Electromagnetic interference shielding effectiveness of conductive fabric at a particular frequency

Frequency Electromagnetic interference shielding effectiveness
(MHz) Au Ag Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6 | Sample 7
50 94 91 94.2 99 96 98 102.3 89 90
100 87 86 88.4 92 92 93 100.1 83 79.1
500 65 64 67.7 75 74 80 90.7 62 50.6
1000 43 44 471 59 57 70 76.7 44 30
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Table 5. Test method for the relationship between compressive force and deformation and the relationship between

deformation and electric resistivity

Test method

Detail

[Compressive force - Deform]

Measuring the deformation amount of the according to a
compressive force at 10% to 50% deformation of the
sample height

Specimen size : 10x20mm

Unit : [N]

compression tool sheet gasket

[Deformation - Electric resistivity]

Measuring the change of electric resistivity at 10%
to 50% deformation of the sample height
Specimen size : 10x20mm
Unit : [mQ]

compression tool

sheet gasket

: ? - —@—cample?
=—t=sampled

sampled

—=—camplel ——

O -_2NWHAhOTON®OO

Compressive force (N)

0 10 20 30 40 50 60
Deformation (%)

Fig. 9. Relationships between compressive force and

deformation of EMI shielding gaskets.
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