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Improvements of the performance of coating type chromate film
by the addition of Phosphate and Colloidal Silica

Yun-Ju Rhee, Kwang-Tae Min, Seok-Kyu Lee, Young-Min Choy, and Jeong-Real Park

Kwangyang Research Team POSCO Technical Research Laboratories 699 Kumho-dong, Dongkwangyang, 544-090

A minispangled galvanizet sheet steel was chromated by a coating type solution con-
taining 308/1 CrO;,phosphoric acid and colloidal silica.

Its properties were evaluated as a function of the additives. Amounts of Cr, P & Si in
the coating were proportional to the amounts of CrO;, H;PO, and colloidal silica,
respectively, in the present concentration range. P and Cr were enriched on the outer
layer and the bottom of coating, respectively, and most of Si appeared in the middle layer
of the coating Yellow color of the chromate coating decreased effectively by the addition
of phosphoric acid rather than colloidal silica. Corrosion resistance in salt spray test in-

creased with increasing amounts of the additives in the solution. The anodic polarization

resistance and the oxygen reduction overpotential increased with increasing amounts of

the additives in the solution.
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Table 1. Composition of chromate solution and films

Code | H;PO, | Si/Cr* [Si/P** | Cr*** | p***
1 [10m/L| 0 0 1848 | 8.06
2] 15 153 [ 1963 ] 755

G|3 1 306 | 1808 | 7.35
R 15 460 | 1873 | 793
5 2 613 | 2160 | 842
1 [20ml/L| 0 0 22.77 | 10.80
2 05 044 | 2086 | 966

H|3| 1 153 | 1979 | 1117
4] 15 230 | 2082 | 1063
5 2 306 | 2029 | 1173
1 [30m/L{ 0 0 20.06 | 1545
2] 05 051 | 1896 | 16.28

13| 1 102 | 2242 | 17.22
4 15 153 | 1841 | 15.70
B 2 204 | 2502 | 17.94
* Ratio : Weight ratio of Colloidal silica/CrO;

in solution

% % Ratio : Weight ratio of Colloidal silica/Phos-
phoric Acid
% % % Coating weight(mg/m?)
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Photo. 1 SEM micrographs of sheet with chromate
treatment a) H,PO,=20ml/L. Si0,=0, b) HPO,=
2ml/L, SiO,=60g/L
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Fig. 1. Relation P coating weight in film and the con-
centration of H,PO, in chromate solution
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Fig. 2. Results of GDLS depth analysis for films treated in solution containing :

a) Silica/Phosphoric acid=0, HPO,=10mi/1
¢} Silica/Phosphoric acid=0, H,P0,=20mi/1
e) Silica/Phosphoric acid=0, H;PO,=30ml/1
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b) Silica/Phosphoric acid=3.06, H;P,O,=10ml/1
d) Silica/Phosphoric acid=1.53, H,PO,=22ml/1
f) Silica/Phosphoric acid=1.02, H;PO,=30mli/1
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Fig. 3. Changes of surfacde appearance with addition
of colloidal silica and H;PO, in the chromate solution
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Fig. 4. Changes of corrosion resistance in salt spray
test (96Hour) with addition of colloidal silica and H,
PO, in the chromate solution
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Fig. 5. Ratios of retained amounts of Cr and P in the
after 120Hours in SST
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Fig. 6. Potentiodynamic polarization curves of speci-

mens treated in the chromate solution containing
30ml/1 HPO, and colloidal silica( 0, 30, 60g/1)
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