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Effect of Sealing Treatment on Morphology and Corrosion Resistance of
Phosphating Film on Engineering Vehicle Parts
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Abstract: The zinc-calcium phosphating film on the surface of engineering vehicle parts was sealing
treated with the sealing solution with sodium silicate as the main component. The concentration of sodi-
um silicate in sealing solution, sealing time and temperature of sealing solution were selected as the in-
fluencing factors, and the charge transfer resistance and corrosion resistance time of copper sulfate were
taken as the evaluation indexes. Through single factor experiment, the influence of sealing treatment pro-
cess conditions on the corrosion resistance of the phosphating film after sealing treatment were investigat-
ed. The results showed that both the concentration of sodium silicate and sealing time have an obvious in-
fluence on the corrosion resistance of the phosphate film after sealing treatment. Appropriately increase
of the concentration of sodium silicate and extension of sealing time were helpful to improve the corrosion
resistance of phosphate film, while the temperature of sealing solution has a relatively small influence on
the corrosion resistance of the phosphate film after sealing treatment. When the concentration of sodium
silicate was 12 g/L., sealing time was 16 min and temperature of sealing solution was about 75 °C, the
phosphating film after sealing treatment has a flat surface and compact microstructure, its corrosion re-
sistance was significantly improved compared with the phosphating film before sealing treatment. Sealing

treatment can further improve the protective effect of zinc-calcium phosphating film to the substrate.
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Tab.1 Specific composition of sealing solution
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Fig.1 Effect of concentration of sodium silicate in
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sealing solution on charge transfer resistance
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Fig.2 Effect of concentration of sodium silicate in

0 2 4 6 8

sealing solution on corrosion resistance time of cop-

per sulfate
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resistance time of copper sulfate
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Fig.5 Effect of temperature of sealing solu-

tion on charge transfer resistance
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Fig.6 Effect of temperature of sealing solution

on corrosion resistance time of copper sulfate
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Fig.7 Micromorphology of the phosphating films

before and after sealing treatment
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Fig.8 Three—dimensional surface morphology of the

phosphating films before and after sealing treatment
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Fig.9 Schematic diagram of sealing treatment mechanism
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