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Effects of Zinc Phosphating on Anti-cratering Properties of Steel Sheets

in Electrodeposition Coatings

Synopsis :

Noboru SATO

Effects of zinc phosphating on the cratering phenomena during cathodic electrodeposition coating were
studied. Cold rolled(CR), electrogalvanized(EEG), double-layer zinc-iron electroplated (Zn-Fe) and galvan-
nealed sheet(GA) were used as test materials. The voltage applied between the anode and the cathode in a
plating solution was increased at a constant rate from zero to a certain value (200 to 400 V), and then kept
constant. Two peaks were observed in the change of the current with time in the coating process. The
peak current ratio, ig(second peak)/iy4 (first peak), correlated to the crater density. Phosphate treatment
increased the crater density and brought about a high peak current ratio. This tendency was the most re-
markable on GA. For all kinds of steel sheets both the value of iy and i,/ V (voltage) were decreased by
phosphating. The electric resistance calculated from the current-time relation did not depend on the mate-

rials.
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Table 1. Conditions for zinc phosphating.
Zn?* 800ppm
Chemical Ni 2* 800ppm
composition MnZ* 600ppm
F~ 500ppm
Temp. 43°C
Time 120 s
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Table 2. Characteristics of cationic electrodeposi-
tion paint and conditions for electrodeposition coat-
ings.

NV {Non volatile} 19.5%

PH 6.5
Acid contents 18.3Meq/100g
Conductivity 1150 pU/lcm
Solvent contents 3.8%
Temp. 28°C
Anode-cathode distance 100 mm
Anode/cathode ratio 174
Applied voltage range 200~400V
Voltage increasing time 30s
Voltage keeping time 150s

b) GA
SEM micrographs of steel sheets used in this experiment.

a) EG
Photo. 1.

¢) Fe/Zn

d) CR
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e) Substrate : EG Structure : Hopeite C/W:2.79 g/m?> P%:0%
f) Substrate : GA Structure : Hopeite C/W:2.73 g/m?> P%:0%
g) Substrate : Fe/Zn Structure : Phosphophyllite C/W:2.35 g/m2 P% : 90.9%

h) Substrate : CR  Structure : Phosphophyllite C/W: 2.31 g/m?
SEM micrographs of various steel sheets after zinc phosphating.

Photo. 2.
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Fig. 1. Correlation between applied voltage and
crater density of various steel sheets without zinc
phosphating.
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Fig. 2. Correlation between applied voltage and
crater density of various steel sheets with zinc
phosphating.
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Fig. 3. Dependence of the current pattern on
electrodeposition time.
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Fig. 4. Correlation between applied voltage and i,
current of various steel sheets.
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Teble 3. The value of 1/R® and 1/R® for various
steel sheets.

Steel sheets 1/RG@ 1/R®
EG 1.1x1073 6.5x1074
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Fig. 5. Correlation between applied voltage and

the peak current ratio ig/i, without zinc phos-

phating.
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Fig. 6. Correlation between applied voltage and
the peak current ratio ig/i, with zinc phosphating.
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Fig. 8. Correlation between the peak current
ratio ig/i4 and crater density in a voltage range of
200 to 400 V with zinc phosphating.
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