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Study on the Influence of Silane—Modified Trivalent Chromium
Passivation on the Corrosion Resistance of Rare Earth Magnesium
Alloys

Xu Yingchao, Qi Dan, Zhang Linyang, Liu Boyang, Zhao Xinqiao, Yang Qingzhu

(State Key Laboratory of Advanced Vehicle Integration and Control, Changchun 130013)

Abstract: Taking the rare earth magnesium alloy as the research object, an organic—inorganic composite
passivation film is prepared by using silane-modified trivalent chromium passivation solution. To investigate the effects
of process parameters such as silane concentration and passivation time on the quality and performance of the film,
micro—morphology, film thickness, adhesion strength, and neutral salt spray tests are conducted. To investigate the
influences of process parameters such as silane concentration and passivation time on the quality and performance of
the film, microscopic morphology, film thickness, adhesion force and neutral salt spray test are conducted. The results
show that the synergistic mechanism between silane and trivalent chromium could effectively fill the defects of the film,
improve the compactness, and thereby enhance the corrosion resistance. The silane concentration is a key factor
influencing the density of the film. When the silane concentration is too low, the three—dimensional network structure
formed through cross—linking could not fully fill the pores of the passivation film, resulting in limited protective effect;
while a reasonable silane concentration is conducive to the formation of a dense and uniform passivation film,
effectively blocking the corrosive medium. Compared with not adding silane, the annual corrosion rate of the sample
decreases by 65.97% (0.211 mm/a), but the duration of the passivation treatment needs to be controlled to avoid the
slight dissolution of the passivation film in the trivalent chromium passivation solution, which would subsequently
reduce the protective performance.
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