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Preparation of chrome-free chemical conversion coating on
aluminum alloy and its performance
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Abstract: An orthogonal experiment was conducted to optimize the solution formula to form a chrome-free chemical
conversion coating on aluminium surface. The anti-corrosion of the coating was evaluated with dropping test,
potentiodynamic polarization curve and EIS. The surface hardness was determined with micro-hardness tester, and the
micro-morphology, element composition of the coating were analysed with SEM and EDS, respectively. The results show
that the addition of accelerators to the treating bath will accelerate the coating formation, and the added ammonium salt
and chloride will change the Ce content in the coating from 5.93% to 4.15% and 9.27%, respectively. The added
accelerators of ammonium salt and chloride could also increase the coating anti-corrosion performance to 2.6 times and
6.6 times against that treated without accelerator, respectively, and increases the micro-hardness of the Al surface from
HV68.8 to HV389 and HV450, respectively.
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Tablel Results and analysis of L¢(4°) orthogonal experiment

Factor Parameter

Content of Content

No. Temperature Ce(NOy)s of KMO, Thickness Dropping

/'C - - / test/mi
(el (el um est/min
1 20 5 1 0.49 3.63
2 20 10 2 0.98 3.75
3 20 15 3 1.20 3.78
4 20 20 4 0.93 4.03
5 40 5 2 1.23 448
6 40 10 1 1.83 3.38
7 40 15 4 1.17 3.47
8 40 20 3 1.36 2.96
9 60 5 3 1.79 5.38
10 60 10 4 2.97 4.71
11 60 15 1 1.10 1.23
12 60 20 2 0.67 1.40
13 80 5 4 4.00 5.47
14 80 10 3 3.30 2.78
15 80 15 2 1.20 1.33
16 80 20 1 0.69 0.83
YKy 0.89 1.88 1.02
YKo 1.40 2.27 1.02
R;: evaluated by
YK 1.62 1.15 1.91 ) )
’ coating thickness
YKy 2.30 091 227
R, 1.41 1.36 1.25
YKy 3.80 4.74 227
YKo 3.57 3.66 2.74
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YK 3.18 2.45 3.73 ) o
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YKy 2.60 231 4.42
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Fig.2 Effects of added accelerators on coating morphology: (a) Al matrix; (b) Without accelerator; (c) With 0.4 g/L ammonium salt

accelerator; (d) With 1.6 g/L chloride accelerator
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Fig.3 EDX spectra of conversion coating treated in different solutions: (a) Without accelerator; (b) With 0.4 g/L ammonium salt

accelerator; (c) With 1.6 g/L chloride accelerator
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