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Effect of pH on properties of cadmium titanium alloy electroplated
without cyanide
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(1. AVIC Jiangxi Hongdu Aviation Industry Group Co., Ltd., Nanchang 330063, China; 2. College of
Materials Science and Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The cyanide-free cadmium-titanium plating process is now widely used in the aviation industry,
but there are still technical challenges of unstable plating solution, in which the pH value of the bath is a
key influencing factor. In order to explore the influence of pH value, the stability of the coating solution
was studied by static test, transmittance test and Zeta potential characterization, the microstructure of the
coatings was analyzed by field emission electron microscopy and X-ray diffractometer, the corrosion
resistance of the coating was tested by simulated seawater immersion experiment, and the hydrogen
embrittlement properties of the coating were analyzed by hydrogen permeation curve and titanium content
test. The results show that the pH value of the plating solution is the main factor affecting the stability of
the bath, when the pH of the bath is 6.5~6.8, the transmittance of the bath is about 100%, the Zeta potential
of the bath is high, and the stability of the bath is the best, and when the pH value of the bath is greater
than 6.8, the stability of the bath decreases sharply. When the pH of the bath is 6.5~6.8, the surface of the

plating layer is fine, and the grain size is small, the corrosion resistance of the coating are the best, the
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titanium content of the coating is high, and the resistance to hydrogen permeability is strong.

Keywords: pH; Cd-Ti alloy; stability; corrosion resistance; hydrogen embrittlement
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Tab.1 Formulation and process parameters of cyanide-free

cadmium titanium plating solution
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Fig.4 Micromorphology of coatings obtained from plating solutions with different pH values
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Tab.4 Fitting results of Tafel curves

pH | BMHE/R | Eeon/V | Leon/ (X107 Arcm™)
0 -0.8357 8.716 5
6.3 3 -0.793 1 1.111 6
6 -0.818 4 6.616 9
0 -0.792 4 1.077 3
6.5 3 —0.745 6 0.541 6
6 -0.818 3 6.606 9
0 —0.770 0 0.994 6
6.8 3 —0.743 1 0.441 1
6 -0.813 4 5.616 9
0 —0.858 3 10.978 0
7.0 3 -0.817 4 6.416 9
6 -0.8299 7.926 7
0 —0.842 1 10.1150
72 3 —0.805 1 4346 4
6 -0.8213 74775
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Fig.7 Titanium content of coatings obtained from plating

solutions with different pH values
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