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Electroconductive Ni@Kevlar® composite fabric prepared by
palladium-free electroless plating and
electromagnetic shielding properties
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Abstract: Ni@Kevlar” fabric was prepared by electroless plating process using high performance Kevlar® fabric
as substrate and activated by etchant-free, palladium-free, and tin-free swelling-silver pretreatment. SEM and
HRTEM were used to observe the morphology of the fabric and the cross section of the fiber. The mass gain,
thickness and areal density of the samples at different plating time were investigated. The composition and

structure of different Ni@Kevlar” fabrics were measured by EDS, XPS and WXRD. The electrical and magnetic
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properties of the materials were measured by four-probe tester and PPMS. Results showed that the exploitation of
etchant-free, Pd-free, tin-free swelling-silver activation was very simple and efficient to fix massive silver seeds
into the fiber matrix and facilitate the ensuing electroless Ni plating process with maintenance of the remarkable
properties of the Kevlar” fabric, and exerted positive influence over the adhesion between the fiber matrix and the
subsequent pure Ni nano-crystalline layer. Coaxial electromagnetic shielding test results demonstrated the
excellent shielding effectiveness (up to 70 dB) at low-frequency band (0.1 MHz~1.5 GHz) and the fair shielding
effectiveness (up to 25 dB) at high-frequency band (2~18 GHz), which could well meet the electromagnetic
shielding needs of life and production.
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Table 1 Instrument model and manufacturer used in this experiment
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Table 2 Composition and condition of chemical bath

LA BRI W
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—IK G R WL th 4g/L
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o L R 5 mg/L
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Table 3 Relationship between shielding effectiveness and shielding efficiency

J3t Wi 3L BE/dB S WAL 1%

0 0

10 90

20 99

30 99.9

40 99.99

50 99.999

60 99.999 9

70 99.999 99
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Fig.3 Schematic diagram of coaxial transmission vector Fig. 4 The internal structure of vector network analyzer
network analyzer transmitter
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Fig.5 The morphology of palladium-free silver activated fabric
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Fig. 6 SEM images of Ni@Kevlar® fabrics plated at different time (inside is single fiber with larger multiplication)
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Fig. 7 High resolution XPS spectra of Ni@Kevlar® fabric
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Table 5 The mass gain rate, thickness and surface density of the sample at different plating time

ity 2 B JoIL B/ % JEE /mm I % 1%/ (g em”)
Ni 1 27.83 0.22 0.004 60
Ni 2 40.15 0.24 0.006 12
Ni 3 54.47 0.27 0.008 48
Ni 4 60.77 0.28 0.009 62
Ni 5 85.80 0.33 0.014 30
Ni6 93.40 0.36 0.015 60
Ni 7 136.87 0.46 0.021 90
Ni 8 150.01 0.48 0.024 40
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Fig.9 Diagrams of Ni@Kevlar” fabric samples Fig. 10 Effect of electroless plating time on surface
at different plating time resistance of fabric
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Fig. 11 M-H curve of the Ni@Kevlar® fabrics at 300 K
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Fig. 12 Shielding effect of Ni@Kevlar” fabric on electromagnetic wave in 0.1MHz~1.5 GHz band under

different electroless plating time
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