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Microstructures evolution of electroless amorphous Ni-W-P coating
during laser and annealing crystallization
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Abstract: The evolution of microstructures, in terms of degree of crystallisation, grain size and lattice strain of
electroless Ni-W-P coating with high phosphorous (13.3%) content during laser and furnace annealing was investigated
by quantitative XRD method and morphological observation of SEM. The results show that, during the annealing
crystallization of the amorphous coating, the volume fraction of Ni;P exceeds that of Ni, and the volume fraction
difference between the two phases increases remarkably at 700 “C, but the remaining amorphous phase still exists in the
coating. The grain size of Ni;P is larger than that of Ni between 400 ‘C and 500 °C, the grain size of both phases is
reversed above 500—700 “C and are in the range of nanoscale. The lattice strain of as-plated deposit is the maximum and
decreases with the increase of temperature. The characteristics of microstructures of the coating treated by laser is
consistent with the deposit annealed by furnace between 400 ‘C and 500 ‘C. The grain size of Ni;P and phases
difference increase with the increase of the scanning velocity.
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10°~90°, #5598 0.02°, HfIAH %2 s,
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Table 1 Compositions of plating bath for electroless Ni-W-P

coatings

Chemical compound Ni-W-P concentration/(g-L ")

NiSO,6H,0 20
Na,H,PO,-H,0 40
Sodium citrate 16

Citric acid 8
Ammonium chloride 14
Na,WO,4-2H,0 5
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Fig.1 XRD patterns of electroless Ni-W-P coatings before

and after crystallization treatment: (a) Furnace; (b) Laser
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Fig.2 SEM images of electroless Ni-W-P coatings before and after crystallization treatment: (a) As-plated; (b) 400 C; (c) 700 C;

(d) 8 mm/s; (e) 12 mm/s; (f) 14 mm/s
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