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Electromagnetic Shielding Fabric of Nylon 66 Composite Plating
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ABSTRACT: The aim of this research is to explore the best etching process for electroless plating, optimize the sodium
hypophosphite electroless copper plating process and compare the effects of electroless nickel-copper plating and electroless
copper- nickel plating under the same process conditions on the electromagnetic shielding effectiveness of fabric. The
electroless nickel plating of nylon 66 after being roughed by dilute hydrochloric acid/acetic acid aqueous solution and dilute
hydrochloric acid/acetic acid ethanol solution was observed for effect with SEM to compare the two kinds of etching schemes.
The copper plating deposition rate and weight loss rate were used to reflect the effect of the electroless plating to explore the
optimal copper plating formula and determine the optimum process conditions for electroless copper plating of sodium

hypophosphite. The electromagnetic shielding properties of electroless nickel plating, electroless copper plating, electroless
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copper plating after nickel plating and electroless nickel plating after copper plating were tested through the flange coaxial test

method. After being coarsened with the crude hydrochloric acid/acetic acid aqueous solution, the fabric coating layer was easy

to fall off, and the plating coarsended with diluted hydrochloric acid/acetic acid aqueous solution had strong adhesive force. The

best copper plating process with sodium hypophosphite as reducing agent was copper sulfate 20 g/L, nickel sulfate 8 g/L,

sodium hypophosphite 70 g/L, boric acid 35 g/L, pH 10.2~10.6, time 20 min, temperature 75 ‘C. Electroless nickel plating after

electroless copper plating gave a fabric shielding effectiveness of 70 dB. The plating treated with dilute hydrochloric acid/acetic

acid aqueous solution. The plating obtained by electroless nickel plating is an amorphous substance, and the electroless copper

plating of sodium hypophosphite is a crystalline substance. After electroless copper plating, the nickel-plated fabric is more

densely plated. Under the same process conditions, the weight gain rate of electroless copper-nickel plating is greater than that

of electroless nickel-copper plating, and the electroless copper-nickel shielding effect is superior to electroless copper plating

and electroless nickel-copper plating.

KEY WORDS: etching; electroless copper plating; composite plating; electromagnetic shielding; Nylon 66; fabric
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Tab.1 Formula and condition of electroless nickel plating
Reagents and process parameters Concentration/(mol-L™") Mass concentration/(g-L™") Parameter Value
NiSO,4-6H,0 0.190 50 Time 10 min
NaH,PO,-H,O 0.236 25 Temperature 65 C
Na3C6H507'2H20 0.017 5
CH;COONa-2H,0 0.073 10
R2 UEFEREMEREARLEESS
Tab.2 Formula and condition of electroless copper plating
Reagents and process parameters Concentration/(mol-L ") Mass concentration/(g-L ") Parameter Value
CuSO,4-5H,0 0.080 20 pH 10.2~10.6
NiSO4 0.030 8 Time 20 min
NaH,PO,-H,0 0.660 70 Temperature 75 C
Na;C¢H50,-2H,0 0.136 40
H;BO; 0.566 35
yom-m o JE Y SRS R SRR A2 o P 2 R 0 A8 2 £k
Sxt FHENe e 66 L\ AL G R P BE . FH LSS AR

AP v AP, o/(m*min); m RPEHTE
Vi, g my MEEG SR, g5 SNSUINE)Z
B, m®; BB, min,

KR P P U 4 B R A A,
Q) R w, DL R4 S e ) 5 0 2 A 4,
BHERE,

w="2""100% @)
m

s my IR A R, g5y DR T K
VWP 60 min, WUHIFHET S AR, g

R SEM WML AR i R THAL BEACR , R HT4
A O Z TR B0 o R XRD 35 151 73 Br i

0

a WL Z BT

1

ol A AL S U T B TR RE L SR =R R, L
TR RS LU, A2 e e 66 21 1 mx1 m
N TAER M, BARIAX M, 15 3.5%R) AL I
HLEL S mV/s 3130 B HEAT Tafer AN, #350 /&
o P AL S

2 HERESTH
BHBR/ZRESZERREBRR/Z
BB G KA BAEL T

A4 v B0 WL R 8 R A T R A A il AL e ¥
AR TS, N 1 PR R IR/ L KR

2.1

b MR/ TR BIRW

PARIRLAL 7 58 Al A B B 4 il e

Fig.1 SEM image of two etching schemes for electroless nickel plating: a) dilute hydrochloric
acid/acetic acid solution; b) dilute hydrochloric acid / acetic acid ethanol solution
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Tab.3 Orthogonal experiment level factor
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P @) @l Aelh @l wrerc
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Tab.4 Orthogonal experiment

NiSO, NaH,PO, Na;CgH0, NaOH Lempe Depos-

No. rature ition raet/
oA B C D at];‘ ¢ P
1 1 1 1 1 1 0.058
2 1 2 2 2 2 2.755
3 1 3 3 3 3 3.233
4 1 4 4 4 4 0.134
5 2 1 2 3 4 3.451
6 2 2 1 4 3 3.495
7 2 3 4 1 2 2.051
8 2 4 3 2 1 2.944
9 3 1 3 4 2 1.751
10 3 2 4 3 1 3.472
11 3 3 1 2 4 4.131
12 3 4 2 1 3 0.019
13 4 1 4 2 3 0.601
14 4 2 3 1 4 0.600
15 4 3 2 4 1 2.400
16 4 4 1 3 2 3.901
K 6.18 5.823 11.585 2.728 8.874
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Fig.2 Effect of sodium hydroxide concentration on electroless

copper plating speed and weight loss rate
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Fig.4 SEM image of nylon 66 fabric electroless plating: a) electroless nickel plating; b) electroless copper
plating; c) electroless copper-nickel plating; d) electroless copper-nickel plating
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