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and A dvanced Film Prepared by Sol-gel Method
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Abstract: The phosphate oxidation film was obtained on the surface of stainless steel, subsequently the
sol-gel film was produced, and the effect of accelerant to the film was researched. T he anti—corrosion
performance of the film was assessed through salt-spray test, damp heat test, brine marinating test and
anode polarization curve, and the effect on mechanical property was studied through drawing-ex tending
test. The results show that the stainless steel material has good anti-corrosion performance after
phosphate oxidation, and accelerant improved its anti—corrosion performance, meanwhile its mechanical
property is not affected, the sol-gel treatment following greatly enhances its corrosion performance.
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T able 1 Composition of austenitic stainless ovenproof steel (mass fraction / %)
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Table 2 The composition of samples settled by phosphate oxidation and sol-gel
o Unsetled] PO T PO (0.5g/L [P0 (1g/L PO (2g/L Solgel
/% /% | accelerant) /% | accelerant) /% | accelerant) /% fim/ %
0 9.30 26.2 22.37 23.87 19. 74 23.99
Ti 2.83 1.21 1.9 2.027 1.91 —_—
Cr 11. 65 7.63 8. 88 8.97 8.93 —_—
Ni 15.57 | 10.25 14. 13 13. 19 14.53 —_
Ba —_— 4.11 1.076 1.426 1.34 —_—
7n —_ 9.07 2.26 3.27 3.0 —_
P — 2.99 2.26 2.587 2.65 —_—
Fe 60.65 | 35.57 47.1 44. 65 47.9 —_—
Si —_ —_ —_ —_ —_ 76.01
Note: “P-0" denotes the treatment of phosphate oxidation,
“——" denotes that there isn’t this element on the sample surface.
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Fig. 1 Thesurface micrograph of stainless steel samples settled differently
(a) unsettled; (b) settled by phosphate oxidation; (¢) settled by phosphate oxidation and sol-gel
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Fig.2 Thesurface micrograph of film after adding accelerant in different quantity
(a) 0.5¢/L; (b) lg/L; (¢) 2g/L
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Table 3 The corrosion results of humid thermic test
The style T he time of corrosion
L T he corrosion results
of treatment spot prestenting itself/ h
T hree samples all rust and corrode, then the
Samples unsettled 24 . . .
quantity and degree of corrosion augment steadily
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Fig.4 The anodic polarization curve of stainless steel samples being settled differently in 5% NaCl
(a) settled by phosphate oxidation; (b) settled by phosphate oxidation and sol-gel
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T able 4 The pulling and extending test result
Condition of 0/ 65
Sam ple mark
samples being settled MPa %
1 1052 26.7
Settled by
2 1046 26.5
phosphate oxidation

3 1029 26.7

4 1046 29.3

5 Unsettled 1048 28.8

6 1049 28.9
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