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Effects of high-P electroless nickel thickness on mechanical and corrosion
behaviors of 7075-T6 Al-alloy
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Abstract

In this study, 7075-T6 Al-alloy was used as substrate to deposit ENi film with the different
thicknesses by high-phosphor eectroless nickel technology. And then film characteristics (such as
structure, roughness, hardness and adhesion), tensile, fatigue and corrosive behaviors of the coated
specimens were analyzed in order to understand the effect of ENi film thickness on the applied
performance of 7075-T6 material. With the increase of film thickness from 3um to 7um, the results
show as the follows: (1). Both the roughness and hardness properties of the substrate have raised, but
the good adhesion of the film on the substrate has not any change. (2). It resultsin a slight raise about
1.6% in tensile strength; however, its fatigue strength has reduced up to 25%. (3). Corrosion resistance
has improved in 3.5wt% NaCl aqueous medium.
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Table 1 Chemical composition of 7075-T6Al-alloy

Tlirasonic rinse-
(Deionized water).

L

Dry-

Fig.1 Flowchart of ENi treatment in this experiment
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Fig.2 The dimension of specimen: () tensile test and (b) fatigue

test (unit: mm)
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Fig. 3 Cross-sectional view of the plated specimens: (a) 3um-ENi,

(b) Sum-ENi and (¢) 7um-ENi.
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Fig.4 Surface morphology of plated specimens: (a) 3um-ENi,
(b) 5um-ENi and (c) 7um-ENi.
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Fig. 5 GDS patterns of Ni and P content for the plated
specimens: (a) 3um-ENi, (b) 5um-ENi and (c) 7um-ENi.
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Fig.6 XRD pattern of ENi plating specimen (5um).
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Fig.7 Effect of ENi thickness on surface roughness

of the specimen.
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Fig. 8 Fracture morphology of various plated specimens after

indentation test: (a) 3um-ENi, (b) Sum-ENi and (c) 7um-ENi.
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Fig. 9 Effect of ENi thickness on surface hardness of
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Fig. 10 Effects of ENi thickness on tensile property of the

specimens: (a) tensile strength and (b) elongation.
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Fig. 11 Effect of ENi thickness on fatigue strength

of specimens.
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Fig.12 Fracture source of the ENi plated specimen after

fatigue test.
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Fig. 13 The polarization curves of various specimens in 3.5wt% NaCl agueous solution: (a) as-received, (b) 3um-ENi, (c)
5um-ENi and (d) 7um-ENi.
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