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Chemical conversion treatment and
electroless plating Ni-P on as-cast Zr-Al alloy
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Abstract: The electroless nickel-plating on as-cast Zr-Al alloy was studied. After degreasing, pickling, chemical
conversion treatment, Ni-P coating on Zr-Al alloy was plated from the electroless plating solution. The microstructure
and the phase composition of Zr-Al alloy, phosphate coating and Ni-P coating were observed using scanning electron
microscopy (SEM) and XRD, respectively. The results show that as-cast Zr-Al alloy is composed of a-Zr and ZnAl,
where a-Zr is substrate and Zr,Al spreads along grain boundaries discontinuously. The Zn;(PO,),-H,O conversion film
after treated by the chemical conversion solution is formed. The film consists of small crystal particles densely. The Ni-P
coating is successfully deposited on the conversion film. The electroless Ni-P coating is uniform, compact and has no
obvious defects. The adhesion of the electroless Ni-P coating and substrate satisfies the requirement of ISO 2819.
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Ultrasonic degreasing:
Acetone, 10 min

!

Alkaline cleaning:
NaOH 50 g/L;

Na;PO,-12H,0: 10 g/L;
(60=£5) C, 10 min

!

Acid etching:
HF (40%) 50 mL/L;
HNO; (68%) 350 mL/L;
indoor temperature, 25 s

!

Phosphating process:
H;PO, (53%) 15mL/L;
Zn(NO;),*6H,0 4 g/L;
Thiourea 0.15 g/L;
NaF 1.6 g/L;
Sodium dodecyl sulfonate 4 g/L;
(50%+2) C, 10 min
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Fig. 1 Pretreatment process and parameters of as-cast Zr-Al
alloy™®
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Table 1 Compositions of bath and operating conditions of

nickel deposition

Nickel sulfate, NiSO,-6H,0 18 g/L
Sodium hypophosphite, NaH,PO,"H,O 22 g/L
Hydrofluoric acid, HF(40%) 10 mL/L
Ammonium bifluoride, NH4HF, 20 g/lL
Citric acid, C¢HgO,-H,0O 5¢g/L
Thiourea 1 mg/L
Ammonia solution (25%) To adjust pH=5

Temperature and time (80+2) °C, 60 min
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Fig. 2 XRD patterns of as-cast Zr-Al alloy
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Fig. 3 Surface morphology of as-cast Zr-Al alloy
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Fig. 4 EDS results of Zr-Al as-cast alloy: (a) Grain boundary;
(b) Grain inside
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Fig. 5 Surface morphology of Zr-Al alloy treated by zinc
phosphating
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Fig. 6 XRD pattern of Zr-Al alloy treated by zinc phosphating
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Fig. 7 Morphologies of surface(a) and cross-section(b) of
electroless Ni-P deposition on phosphate coating of Zr-Al alloy
obtained from phosphating bath
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Fig. 8 XRD pattern of electroless plating coating on Zr-Al
alloy
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