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Effect of different sealing treatments on the corrosion resistance of zinc
nickel phosphate films

Guo Haonan, Wang Chunxia’, Liu Hui
(College of Materials Science and Engineering, Nanchang Hangkong University,
Nanchang 330063, China)

Abstract: Due to the porous structure on the surface of the phosphating film, 30CrMnSi steel is used
as the base material, and after zinc nickel phosphating, 30CrMnSi steel is immersed in sodium silicate
solution, 671 lotion and commercial 4210 sealant for sealing treatment. The morphology, corrosion
resistance and hydrophobicity of zinc nickel phosphating film after sealing treatment were analyzed by
electrochemical workstation, copper (1I) sulfate drop test, scanning electron microscope and contact
angle meter. The experimental results show that the surface of the phosphating film without sealing
treatment is loose and porous, which leads to poor corrosion resistance and hydrophobicity. After
sodium silicate sealing treatment, most of the holes on the surface of the film are effectively filled and
the density is also significantly improved, which slightly improves the corrosion resistance of the
phosphating film, but its hydrophobicity is poor. After sealing with 4210 and 671, the surface of the
phosphating film is covered with a thin film, which significantly improves the corrosion resistance and
hydrophobicity of the phosphating film. After different sealing treatments, it was found that using 4210
sealing agent can cover the surface of the phosphating film with a thin film and effectively fill the

pores, which significantly improves its corrosion resistance and hydrophobicity compared to other
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sealing treatments. All three sealing treatments can enhance the corrosion resistance of zinc nickel based

phosphating films to a certain extent.

Keywords: phosphating film; corrosion resistance; sealing
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Tab.1 Composition of 30CrMnSi steel

JLE C Si Cr Mn

T/ (wt.%) | 0.27~0.34 | 0.90~1.20 | 0.80~1.10 | 0.80~1.10
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Tab.2 Formulation of phosphating solution

75 R WE/(g L)
1 WL 4.0~8.0
2 R — 5T 40.0~45.0
3 Frgme 0.5~1.0
4 TR 40.0~45.0
5 TH R AR 2.0~4.0
6 TiH AT 0.1~0.3
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Tab.3 The contents of three different blocking agents

ha=2 NGBl Fra i/ (mL-L)
1 4210 15 200
2 671 FL 50
3 TERR A R 25
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Tab.4 Formula of copper(1I) sulfate drip solution

T 7 21 B e
Sk (NaCl) 35 g/L
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Fig.1 Microscopic morphology of phosphate coatings af-

ter different sealing treatments
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Fig.2 Histograms of droplet times of phosphate coat-

ings after different sealing treatments
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Tab.S Parallel test results of droplet time of phosphate

coatings with different sealing treatments
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Fig.3 Polarization curves of phosphating films after
different sealing treatments
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Tab.6 Polarization curves fitting results
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Tab.7 Surface contact angle and water droplet morpholo-

gy of phosphating films after different sealing treat-

ments
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