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Fabrication of Highly Conductive Yarn using Electroless Nickel Plating
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Abstract— Highly conductive yarn was successfully obtained using electroless nickel plating method with palladium activation. In
the presence of palladium seed on surface of fibers as a catalyst, continuos nickel layer produced on surface of fibers by reducing
Ni** jon in the electroless plating bath to Ni’. Tt was found that the Pd-activation using SnCl, and PdCl; to deposit palladium seeds
on the surface of fibers plays a key role in the subsequent electroless plating of nickel. It also found that electroless nickel plating
on the fibers can induce the nickel-plated ELEX" fibers to improve the electrical conductivity of the fibers. The thickness of nickel
coating layer on the Pd-activated ELEX" fibers and specific conductivity of the fiber were increased through electroless plating time.
The temperature of nickel plating bath was very effective to enhance the nickel deposition rate.
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Table 1. Physical properties of ELEX®

Type Filament

Denier 75D/40F
Tensile strength 260~320 CN

Elongation 16~18%

Specific resistivity (4+3) x 10"'Q * cm
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Fig. 1. Electroless nickel plating process.
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(A)
Fig. 3. SEM images (A)original ELEX® fibers and electroless Ni-plated ELEX® fibers (B)without and
(C)with Pd-activation at x1,000 in magnification.
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Fig. 2. Weight increase of ELEX® conductive yam

after electroless Ni-plating with and without Pd-
activation.
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Fig. 4. SEM images electroless Ni—plated ELEX® fibers
(Awithout and (B)with Pd-activation at x 5000 in
magnification.
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Fig. 5. Specific resistivity(p, @ -cm) of electroless
Ni—plated ELEX® fibers without and with Pd-activation.

Table 2. Specific resistivity(p, Q- cm) of electroless
Ni-plated ELEX® fibers with and without Pd-activation
at 25C nickel plating bath

Plating Specific resistivity(p, Q-cm)
Time at 25C Ni at 45C Ni
(min) plating bath plating bath
0 2.43+0.18x10™ 4.16+0.31x10™
5 2.44+0.22x10™ 3.34+0.22x10"
15 2.33+0.22x10" 1.52+0.13%10™
30 2.48+0.15%10™ 6.95+0.47x107
60 2.43+0.04x10™ 1.15+0.31x10°
—@— at 259C Plating bath o
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Fig. 6. Weight increase of electroless Ni—plated
ELEX® conductive yarn at 25°C and 45°C Ni-plating
bath.
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Fig. 7. SEM images(x2,000 in magnification) electroless Ni-plated ELEX® fibers in (A) 25°C and (B) 45°C nickel

plating bath for 30 min.
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Fig. 8. SEM images(x5,000 in magnification) electroless Ni-plated ELEX® fibers in (A) 25°C and (B) 45C nickel

plating bath for 30 min.
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Fig. 9. Specific resistivity(p, Q - cm) electroless Ni-
plated ELEX® fibers at 25°C and 45C Ni- plating bath.

Table 3. Effect of temperature of electroless Ni-plating
bath

Plating Specific resistivity(p, Q-cm)

Time at 25C Ni at 45C Ni

(min) plating bath plating bath
0 4.16+0.31x10™" 4.16+0.31x10™"
5 3.34+0.22x10" 2.10+0.24x10™
15 1.52+0.13x10™" 9.69+1.50x10™
30 6.95+0.47x107 6.90+1.32x10™
60 1.15+0.31x10° 5.38+0.23x10™
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