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Table 1 Formula of phosphating solution

H3PO,4 ZnS0Oy4 NaF CN2H4S

Ingredient

Content/g L. 15 3 1.5 0.15
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Table 2 Process of phosphating pretreatment
Temperature /'C 40 45 50 55 60
Time/min 2 1,2, 3 2 2 2
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Table 3 Prescription of electroless plating solution
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Fig.1 Surface morphologies of phosphating films on Zr-8.8Al alloy: (a) 40 ‘C/2 min, (b) 45 ‘C/1 min, (c) 45 "C/2 min,
(d) 45 C/3 min, (e) 50 ‘C/2 min, and (f) 45 "C/2 min, SEM morphology
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Fig.2 Effect of phosphating temperature (a) and time (b) on the

deposition rate of electroless Ni-P plating on Zr-8.8Al alloy
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Fig.3 Surface morphologies of electroless Ni-P plating on Zr-

8.8Al after phosphating pretreatment: (a) 40 ‘C/2 min,
(b) 45 "C/1 min, (c) 45 ‘C/2min, and (d) 50 ‘C/2 min
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Fig.4 SEM surface (a) and cross-section (b) morphologies of
electroless Ni-P plating on Zr-8.8Al after phosphating at
45 °C for 2 min
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Fig.5 AFM surface morphology of electroless Ni-P plating after
phosphating at 45 °C for 2 min
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Fig.6 XRD pattern of electroless Ni-P plating on Zr-8.8Al alloy
after phosphating at 45 °C for 2 min
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Microhardness of electroless Ni-P plating after different
phosphating process: (a) at different temperatures for 2

min and (b) at 45°C for different time
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Table 4 Tafel extrapolation results

Self-corrosion Self-corrosion current

Sample potential/mV  density/mA ¢m™
Blank sample -499 4.41X10°
40 °C/2 min phosphating -334 1.92x10*
45 °C/1 min phosphating -345 4.05%X10™
45 °C/2 min phosphating -331 1.95X107°
45 °C/3 min phosphating -421 1.39x10%
50 °C/2 min phosphating -333 1.82x10°
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Fig.9 SEM surface morphologies of Zr-Al alloy (a) and electro-
less Ni-P plating after phosphating at 45 ‘C for 2 min

(b) after polarization
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Phosphating Preplating Process for Electroless Plating on Zr-8.8Al Alloy

Ma Jing', Li Qiang?, Li Jianhui*?, Meng Fanman®
(1. Hebei University of Science and Technology, Shijiazhuang 050018, China)
(2. Yanshan University, Qinhuangdao 066004, China)

Abstract: The quality of electroless Ni-P plating is dependent on the process of pretreatment. Phosphating pretreatment was preformed for
electroless Ni-P plating on Zr-8.8Al alloy. The effect of phosphating process on the microstructure, microhardness and corrosion resistance
in 3.5 wt% NaCl solution of electroless Ni-P plating was investigated. The results show that the phosphating film obtained at 45 <C for 2
min is uniform and dense. The electroless Ni-P plating has amorphous cellular structure with about 25 pm in thickness. Compared with
nonplated alloy, the microhardness of electroless Ni-P plating after phosphating pretreatment is improved by 60%. The corrosion potential
of electroless Ni-P plating after phosphating pretreatment in 3.5 wt% NaCl solution shift positively. The cellular structure of the plating
after corrosion is still complete, indicating that the corrosion resistance of electroless Ni-P plating after phosphating pretreatment is
excellent.
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