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Effect of Impurities During Nickel Flash Coating on
Phosphate Film in Sulfate Bath

Young-Jin Kwak, Myung-Soo Kim

Kwangyang Rolling Products Research Team, POSCO Technical Research Lab. Kwangyang 545-090

This study was aimed at investigating the effect of impurities such as lead, chro-
mium, copper in bath of nickel flash coating on the change of amount of coated
nickel and the formation of phosphate film. The amount of impurity in bath was
ranged from 0.001 to 1g/l. Lead existed as precipitate in the sulfate solution, so it
didn’t almost have an effect on coated nickel amount. With more than 0.1g/1 lead
in bath, the coarse crystal of phosphate film was formed in coating bath contain-
ing lg/1 lead and a little poor paint adhesion was caused. The coated nickel
amount decreased and the coated copper amount increased with more than 0.1g/1
copper in bath, and the fine crystal of phosphate film was obtained but the sur-
face of sheets showed a little red color. With more than Ig/l1 zinc in bath, coarse
crystal of phosphate film was also formed and poor paint adhesion was obtained.
With more than 0.001g/1 chromium in bath, the passive film of chromium
hydroxide was formed on the surface of sheets and nucleation of phosphate was
prevented. Therefore painted film showed poor adhesion.
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Fig. 1. Schemetic diagram of phosphate reaction
for Ni flash coated steel sheet.
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Table 1. Experimentai conditions of nickel flash
coating

Table 2. Experimental process and conditions for
phosphating and electropainting

Ni  (NH,.),S0, Temp. Current density Flow rate
)
@0 @0 (o P Am)  (mse)

3 7.5 40 5 4 0.5
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Process Conditions
Type : spray
Temp. : 20°C
Time : 150sec -

Type : dipping

Surface activation

Phosphating Temp. 1 45
Time : 150sec
Type : dipping
Cr-Sealing Temp. : 20C

Time : 10sec -
Voltage : 300V

Electropainting Temp. : 28C
Time : 150sec
Temp. : 180°C

Baking Time : 20min
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Fig. 2. Coating weight of nickel and lead with the
concentration of lead in bath.

Photo. 1. The SEM micrographs of phosphated
film of nickel coated sheet with the amount of
lead in bath. a} Pb 0g/i, b) Pb 0.01g/l, c) Pb
0.19/, d) Pb 1g/I.
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Fig. 3. Coating weight of nickel with the concen:
tration of iron in bath.
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Photo. 2. The SEM micrographs of phosphated
film of nickel coated sheet with the amount of
iron in bath. a) Fe 0g/l, b) Fe 0.01g/l, ¢) Fe 0.1g/l,
d) Fe 1g/l.
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Concentration of copper (g/l)
Fig. 4. Coating weight of nickel and copper with
the concentration of copper in bath.
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Photo. 3. The SEM micrographs of phosphated
film of nickel coated sheet with the amount of
copper in bath, a) Cu 0g/l, b) Cu 0.01g/), ¢} Cu
0.1g/1, d} Cu 1g/L
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Fig. 5. Coating weight of nickel and zinc with the
concentration of zinc in bath,

Photo. 4. The SEM micrographs of phosphated
film of nickel coated sheet with the amount of
iron in bath. a) Fe 0g/l, b) Fe 0.01g/l, ¢) Fe 0.1g/1,
d) Fe 1g/I.
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Fig. 6. Coating weight of nickel and chromium
with the concentration of chromium in bath.
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Photo. 5. The SEM micrographs of phosphated
film of nickel coated sheet with the amount of
chromium in bath. a} Cr 0g/l, b) Cr 0.01g/, ¢c) Cr
0.1g/1, d) Cr 1g/I.
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Fig. 7. The paint adhesion property of
electropainted steel sheets with kinds of impuri-
ties and their concentration in plating solution.
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