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Study on Phosphating Effect of Different Phosphating Process
on 16Mn Steel for Construction
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Abstract: The 16Mn steel for construction was selected as the substrate, two phosphating films were ob-
tained by the low-temperature zinc-based phosphating process and the intermediate-temperature zinc-
manganese phosphating process. The microscopic morphology and composition of the two phosphating
films were characterized, and the corrosion resistance of the two phosphating films was compared. The
results showed that the content of Zn and P elements in the two phosphating films was not much differ-
ent, and the flatness and compactness of the zinc phosphating films were relatively good. There were
many defects on the surface of the two phosphating films after corrosion, and the composition of different
positions was also different. Compared with 16Mn steel, both the zinc-based phosphating film and the
zinc-manganese-based phosphating film exhibited better corrosion resistance, and the corrosion resis-
tance of the two phosphating films was same basically. The self-developed low-temperature zinc-based
phosphating process is not inferior to the mature intermediate-temperature zinc-manganese phosphating
process on 16Mn steel. The phosphating effect of the self-developed low temperature zinc phosphating
process on 16Mn steel was not inferior to that of mature medium temperature zinc-manganese phosphat-
ing process.
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Table 1 Surface composition of two phosphating films

JLER/ Wit
Zn P Mn O | &g
PR BRI 38.25 | 16.58 | — | 45.17 | 100
B —5E AR | 39.87 | 16.72 | 5.03 | 38.38 | 100
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Fig.1 Micro—morphology of two phosphating films
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Fig.2 Micro—morphology of two phosphating films

after corrosion
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Table 2 Composition of different locations on the surface of two phosphating films after corrosion

JLE/wit%

7n p Mn 0 Na Fe JoSes
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N N 1 39.17 15.86 4.92 40.05 — — 100
B — 5 AW
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Fig.3 Dynamic potential polarization curves of 16Mn

steel and two phosphating films in NaCl solution
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Table 3 Electrochemical parameters obtained by fitting

the dynamic potential polarization curves

E.../ Jeon! B/ | B/
mV (Ascm ?) mV mV

16Mn 4 —673 | 2.55X10°| 41.13 | 173.5

BERBELIE —528.73 | 1.89X10° | 127.07 | 1004

B AR | —532.27 | 1.82X 10 ° | 101.31 | 741.4
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Fig.4 Polarization resistance of 16Mn steel and

two phosphating films
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