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Effect of zinc coating process on bonding strength of
aluminium/electroplated nickel
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Abstract: In order to investigate the effect of zinc coating process on the surface morphology of aluminium and the
bonding strength of aluminium/electroplated nickel, aluminium was coated with single and secondary zinc layer before
electroplating, respectively. And then, aluminium/electroplated nickel specimens were prepared. The bonding strength of
aluminium/electroplated nickel was measured by tensile tests. The morphologies of aluminum surfaces, the cross sections
and tensile fractures of the aluminium/electroplated nickel specimens were investigated by scanning electron microscopy
(SEM), and the chemical compositions were measured by energy disperse spectroscopy (EDS). The results indicate that
the bonding strength of aluminium/electroplated nickel with single zinc coated before electroplating is 10.7 MPa, while
that after secondary zinc coating before electroplating is higher than that after single zinc coating, up to 28.5 MPa. It is
the silicon inclusions in the single zinc coating layer that lead aluminium corroded by the electroplating solution, which is
the main reason for the poor bonding strength after single zinc coating.
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Fig. 2 Surface morphologies and corresponding EDS spectra of aluminium after degreasing: (a) (b) SEM images of aluminium

surface; (c¢) EDS spectrum of area A; (d) EDS spectrum of point B
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Fig. 3 Surface morphology and
corresponding EDS spectrum of aluminium

after single zinc coating: (a) SEM image of

\ aluminium surface; (b) EDS spectrum of area

Zn
0 5 10 Ay; (c) EDS spectrum of point B,

Energy/keV

(c) (d) Element w/% x/%
Al 35.60 56.82
Z
Al 5 Fe 672 5.8
Zn 57.68 38.00
Al
Zn
F
) J N
0 5 100 5 10
Energy/keV Energy/keV

4 EDS
Fig. 4 Surface morphologies and corresponding EDS spectra of aluminium after zinc removal and secondary zinc coating: (a)
Secondary electron image of aluminium surface after zinc removal; (b) Secondary electron image of aluminium surface after

secondary zinc coating; (c) EDS spectrum of area A,; (d) EDS spectrum of area B,
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Fig. 5 Backscattered electron images ((a), (b)) and corresponding elemental linear distributions ((a’), (b")) of cross section of

aluminium /electroplated nickel specimen: (a), (a') Single zinc coated before electroplating; (b), (b") Secondary zinc coated before

electroplating
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Fig. 6 Stress—displacement curves of aluminium/electroplated
nickel specimens
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Fig. 7 Tensile fracture morphologies and corresponding EDS
spectrum of aluminium/electroplated nickel specimen prepared
after single zinc coating: (a) Secondary electron image of
fracture of aluminium; (b) Secondary electron image of fracture

of electroplated nickel; (c) EDS spectrum of point A;
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Fig. 8 Tensile fracture morphologies of aluminium/
electroplated nickel specimen prepared after secondary zinc
coating: (a) Backscattered electron image of fracture of
aluminium; (b) Backscattered electron image of fracture of
electroplated nickel
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