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Analysis of White Spot Defect on Phosphating Films

CAI Ning", YAO Shicong, LONG Yuan, HAO Yulin, LI Xuetao, CAO Jianping
(Shougang Group Research Institute of Technology, Beijing 100043, China)

Abstract: Phosphating is an important anti-corrosion pretreatment of iron and steel materials. The
defects of phosphating film caused by improper phosphating process seriously affect the subsequent
electrophoresis, painting and other treatment processes, and will eventually lead to the bad appearance
quality and corrosion resistance of the whole material. In this paper, the scanning electron microscope,
energy dispersive spectrometer and glow discharge atomic emission spectrometry were used to systemat-
ically analyze the white spot defects of phosphating film in phosphating production line. The results
showed that the phosphating film at the white spot position was extremely thin and flat, the reflectivity
of light was improved, and the appearance was brighter than the normal position, which was reflected
as white spot defects. After the phosphating film was removed, the causes of white spot defects were
revealed through the comparative analysis of the surface morphology of the coating.
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Fig.1 Appearance of phosphating white

spot defect on galvanized sheet
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Fig.2 SEM photos of white spot defects of galvanized sheet
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Tab.1 Energy spectrum analysis results at each

point in Fig.2 (wt.%)

i | O Al P | Mn | Fe | Ni | Zn
1 |2280]049 | 524 | 081|163 | — |69.03
2 | 1461]075| 273 | — | 093 | — |80.98
3 13753 — |12.50]2.69 | 0.74 | 0.53 | 46.01
4 |33.64| — |16.02|4.86 | 1.06 | 1.06 | 43.37
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Fig.3 Cross-section SEM photos of phosphating film on

galvanized sheet

. —Fe
80k -Zn
L7 0
feol! R
g |
=
[ I
20"
e ._,.__._r__,___1._.._._.,_..:.‘;1“,

0 2 4 6 8 10 12 14

t/um
(a) IEHETRNL

100
80/
®p
T 60F
4t 40}
u 3
20 —

0 2 4 6 6 0 12 14
t/pum
(b)  FABEBRBATRAL
B4 SESFRBHLIR GDS S i
Fig.4 GDS analysis of phosphating film on

galvanized sheet
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Fig.5 GDS analysis of elements in phosphating film of galvanized sheet
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Fig.6 SEM photos of coatings after removing phosphating films
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Fig.7 The elements XPS analysis for the coatings after removing phosphating films
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