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Application of Medium Temperature Zn—Ca Phosphating
Process in Corrosion Protection of Q345 Steel

YU Haiqing", DING Chunyan
(Yantai Engineering & Technology College, Yantai 264006, China)

Abstract: Five different types of Zn-Ca phosphating films were prepared on Q345 steel at the tempera-
ture of 50 °C, 55 C, 60 °C, 65 °C and 70 °C, respectively. The immersion test and electrochemical cor-
rosion test were carried out to evaluate the corrosion resistance of these phosphating films, and the corro-
sion resistance of these phosphating films was compared with that of Q345 steel. The results showed that
in neutral sodium chloride solution, the corrosion degree of phosphating films was lighter than that of
Q345 steel. Compared with Q345 steel, the corrosion potential of phosphating films was positively shift-
ed and the corrosion current density was decreased. The corrosion resistance of phosphating films was af-
fected by the temperature. As the temperature was increased from 50 °C to 70 °C, the corrosion potential
of phosphating films first shift-ed positive and then negative,, while the corrosion current density first de-
creased and then increased. The phosphating films prepared at 65 °C exhibited relatively excellent corro-
sion resistance.
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Tab.l1 Chemical composition of Q345 steel

JLE C Mn Si p S Ni \Y% Ti Cr Cu Mo Fe
S/ (wt.%) | 018 | 1.70 | 0.50 | 0.03 | 0.025 | 0.50 | 0.15 | 0.20 | 0.30 | 0.30 | 0.10 | bal
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Tab.2 Experimental equipment
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Tab.3 Composition of phosphating solution
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Fig.1 Morphology of Q345 steel and phosphating films before and after immersion test
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Tab.4 Surface roughness measurement results

oon ‘ ‘%iﬁ*ﬂ*ﬁﬁ/‘ ur‘n
el 2L
Q34544 0.225 0.304
50 °C 0.241 0.272
WAL 60 °C 0.236 0.258
70°C 0.250 0.281
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Fig.2 Polarization curve of the phosphating films pre-

pared at different temperature in 3.5 wt.% NaCl solution
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Fig.3 Corrosion potential obtained by fitting the polar-

ization curve
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Fig.4 Corrosion current density obtained by fitting the

polarization curve
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