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Anti-corrosion Treatment of Q390E Steel for Special Equipment
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Abstract: Manganese phosphating process was used for the anti-corrosion treatment of Q390E steel for
special equipment. PTFE emulsion with different concentration was added to the phosphating solution
respectively , and manganese phosphating film and three manganese composite phosphating films
were prepared on the surface of Q390E steels. The electrochemical impedance spectra of manganese
phosphating film and three manganese composite phosphating films were measured and the surface
morphology before and after salt spray test were characterized. The results showed that compared with
Q390E steel, the charge transfer resistance and solution resistance of manganese phosphating film and
three manganese composite phosphating films were increased, which had strong obstacles to the charge
transfer and diffusion of corrosive media. The surface morphology of manganese phosphating film and
three manganese composite phosphating films did not change significantly before and after salt spray
test, indicating that both of them could play an role in the anti-corrosion of Q390E steel. The concentra-
tion of PTFE emulsion in the phosphating solution had a great influence on the corrosion resistance of
manganese composite phosphating film. When the concentration of PTFE emulsion was 20 mL/L,
the manganese composite phosphating film can play a better anti-corrosion effect for Q390E steel.

However, when the concentration of PTFE emulsion was too low or too high, the anti-corrosion effect
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of manganese composite phosphating film for Q390E steel was not ideal.

Keywords: anti-corrosion; special equipment; Q390E steel; corrosion morphology; manganese

phosphating treatment
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Fig.1 Electrochemical impedance spectra of Q390E steel,
manganese phosphating film and three manganese

composite phosphating films
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Fig.2 Equivalent circuit of Q390E steel, manganese
phosphating film and three manganese composite

phosphating films in sodium chloride solution
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Fhk R./(Q-cm?) R/(Q-cm?)
Q390E Y 1.08x10° 3.75
MF 2.45x10° 6.43
MCF1 3.14x10° 7.32
MCF2 3.75%10° 8.30
MCF3 3.48%10° 7.64
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Fig.3 Surface morphologies of Q390E steel, manganese
phosphating film and three manganese composite

phosphating films before salt spray test
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Fig.4 Surface morphologies of Q390E steel, manganese
phosphating film and three manganese composite

phosphating films after salt spray test
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Tab.2 Composition of corrosion products of Q390E steel,

manganese phosphating film and three manganese

composite phosphating films

TCE TR %
LB
Mn P 6] C Fe F
Q390E — — 521 | 10.65 | 84.14 —

MF 39.15 | 20.68 | 32.09 | 4.67 341 —

MCF1 38.95 | 18.46 | 33.80 | 4.80 1.87 2.12

MCEF2 39.16 | 17.79 | 3230 | 5.12 1.26 | 4.37

MCF3 39.05 | 18.17 | 33.87 | 5.07 1.59 | 2.25
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