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Abstract. Due to the presence of a dense oxide layer on the surface of aluminum alloys, pretreatment prior
to electroless plating is of critical importance. This paper introduces major pretreatment processes, including
direct plating, nickel immersion, zinc plating and copper immersion. These methods aim to effectively
activate the surface, remove or convert the oxide layer, and provide a suitable substrate for electroless nickel-
phosphorus (Ni-P) plating. Research indicates that appropriate pretreatment can significantly enhance coating
adhesion and corrosion resistance. Obtaining Ni-P coatings with controllable phosphorus content and a dense
structure is a critical step in achieving effective protection and functional applications for aluminum alloys.
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Table 1 Surface pretreatments of AA6061 samples before coating with Ni-P

Time/s Simple zincating Double zincating Triple zincating
H,SO4 IM 15 ! | |
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H>SO4 IM 10 |
zincating 20 !
H>SO4 IM 10 !
zincating 20 !

Electroless Nickel: 1 h, pH 5, 80°C

Bo Wang [9] % AEMLZEERE 6 EHIE T —FHRERE S & Ni-P 224K
AR, AFIE T AR FREEEFAN RN BRI R E a2, a0 1 Fos, Bis
REEREAEIN, 22/ S E /D, B, XAE B AT EREFHEE 2 [ 8k
E, MR ZE T ERENET X, 2S8R S, 1E0EY
HAZ R FLIE, MMM 17, #f 25°C FIIREREE R E.

1 ARIZTLIREE TR EAIREFA: (a) 10, (b) 15, (¢) 25 F1 (d) 35°C 30 # [9]
Figure 1. Surface morphology of the zinc layer at different immersion temperatures:
(a) 10, (b) 15, (¢) 25, and (d) 35°C for 30 seconds
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Figure 2. Surface morphology of the zinc coating after secondary hot-dip galvanizing at 25°C for different durations:
(a) 10 seconds, (b) 30 seconds, (c) 60 seconds, and (d) 90 seconds
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Figure 3. Flowchart of Preprocessing and ELP
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Figure 4. SEM images of Ni-P coatings deposited on a copper surface after different activation times
(a— 1 min; b — 2 min; ¢ — 3 min) and the corresponding elemental distribution maps of Ni, Cu, and Al
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Figure 5. Variation of the deposition rate of electroless nickel-phosphorus (Ni-P) on aluminum alloys pretreated by
copper and zinc immersion in alkaline (a) and acidic (b) solutions (a, b) over the temperature range of 30—80°C;
(c, d) Cross-sectional SEM images of Ni-P coatings obtained at 70 °C after 2-hour pretreatment in alkaline (c) and
acidic (d) solutions
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