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Investigation on Structure and Corrosion Resistance of Zinc-Calcium
Phosphating Films on Building Structural Steel
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(Qingdao Huanghai University , Qingdao 266427, China)

Abstract: The effect of phosphating time on the thickness, chemical components and corrosion
resistance of zinc-calcium phosphating films on the surface of building steel was studied, and the phase
structure of zinc-calcium phosphating film was also analyzed. The results showed that with the
extension of phosphating time, the thickness of phosphating films increased gradually, but it remained
nearly unchanged after reaching a certain limit. The chemical components of six phosphating films
obtained at different phosphating time were all composed of Zn, Ca, P, O and Fe. The mass fraction of
Zn, Ca and P all showed a trend of first increasing and then decreasing with the extension of phosphat-
ing time, while the mass fraction of Fe remained nearly unchanged after a significant decrease. There
was a significant difference between the corrosion resistance of six phosphating films. The thickness of
phosphating film obtained by phosphating for 24 min reached 8.1 wm, and the mass fraction of Zn, Ca
and P reached 34.78 %, 7.74 % and 17.15 % respectively. The charge transfer resistance and low
frequency area impedance value reached 1937 Q-cm’ and 1157 Q-cm?, respectively. The main phase of
the phosphating film was CaZn,(PO,),-2H,0, and its corrosion resistance was relatively good.
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Tab.1 Specific components of zinc-calcium

phosphating solution

Zn*/(g'L") 7~10

Ca™/(g'L™") 20~25
PO,*/(mL-L") 16~20
NO,/(mL-L™") 25~30

Ni*'/(g-L™") 0.4~0.6
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Fig.1 Thickness of six phosphating films obtained
at different phosphating time
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Fig.2 Chemical components of six phosphating films

obtained at different phosphating time
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Fig.3 XRD pattern of the phosphating film obtained by
phosphating for 24 min
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Fig.4 Electrochemical impedance spectrum of six phosphating films obtained at different phosphating time
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Fig.5 Surface morphology of phosphating films obtained at different phosphating time before and after salt spray test
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Fig.6 Charge transfer resistance of six phosphating
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