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Laser Assisted Palladium Free Activation Process for Electroless Nickel Plating
on ABS Plastics

DAI Jing-xiong, ZHONG Liang, GONG Wei, CUI Kai-fang

(College of Manufacturing Science and Engineering, Southwest University of Science and Technology, Mianyang 621000,
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Abstract: Electroless plating is one of the most commonly used methods for the surface metallization of ABS plastic, but it is
necessary to use palladium and other precious metals to activate the substrate before plating to get catalytic activity. The active
layer was prepared by mixing NiSO4 and NaH2PO: on the surface of the plastic substrate. After standing for 8—10 min at the
room temperature, the active layer was formed on the surface of the substrate. The surface of the substrate was then irradiated
by laser, and the active layer reacted under the action of laser to produce active Ni particles to activate the matrix, and finally,
electroless nickel plating was carried out. The surface morphology and composition of the substrate was characterized by
scanning electron microscopy (SEM), energy spectrum and X-ray diffraction. The bonding strength of the plating layer was
analyzed by high and low temperature impact method. The results show that the optimal plating parameters are as follows: the
concentrations of NiSO4 and NaH2PO2 are 10 g/L and 40 g/L, respectively, the spot diameter is 1 mm, the scanning rate is
5 mm/s, and the coating times is 2 times. The surface is covered with a uniform average diameter of 30 nm Ni particles
catalytic core; after plating, the coating with good combination is uniform and compact.
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Fig.3 Schematic diagram of laser activation system
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Table 1 Horizontal factor of orthogonal test

B, C, D,
Number C spot scan plating
activation . .
factor . . diameter / rate / times /
liquid ratio o .
mm (mm-s™) time
1 1:2 1 8 1
2 1:3 1.5 6.5 2
3 1:4 2 5 3
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KA T 20 AR T 1k, T
R, AL BRI T A3k 2 . 9K pH A
4, R 60 °C, FiHERTE] A 30 min,

x2 ERES
Table 2 Formula of plating bath

Component Concentration / (g-L™")
NiSO4 28
NaH2PO2 20
CH3COONa 15
C3HeO3 20
CH4N2S 0.1x10°
(NH4)2S04 5
CisH29NaO3S 0.9
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Table 3 Orthogonal table and test results

No. A B C D X
1 1 1 1 1 0
2 1 2 2 2 0
3 1 3 3 3 0
4 2 1 2 3 36.7
5 2 2 3 1 425
6 2 3 1 2 15.6
7 3 1 3 2 100
8 3 2 1 3 54.2
9 3 3 2 1 0

K1 0 45.567  23.267 14.167
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Fig.4 Effects of laser irradiation time on coating coverage rate
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Fig.5 Surface morphologies of substrate before and after activation
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Fig.6 EDS analysis of substrate before and after activation
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Fig.7 XRD patterns of substrate before and after activation
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