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Abstract: The 45 steel flange was treated by zinc-manganese phosphating assisted with ultrasonic vibra-
tion in order to reduce surface corrosion. The macro-morphology and micro-morphology of the flange after
phosphating treatment were characterized, the elemental composition of the phosphating film was ana-
lyzed, and the corrosion resistance of the flange without phosphating treatment and the flange after phos-
phating treatment was tested. The results showed that the flange after phosphating treatment has a uni-
form appearance of dark gray, with dense surface structure and rod and strip grains. The phosphating
film with a thickness of 13.4 wm was mainly composed of Zn, P, O and Mn, and each elements were
evenly distributed in the phosphating film. The corrosion resistance of the flange after phosphating treat-
ment was obviously better than that of the flange without phosphating treatment. After 48 h salt spray
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test, the corrosion area of the flange after phosphating treatment was smaller. In addition, the corrosion

potential, corrosion current density and impedance value in the low-frequency zone of the flange after

phosphating treatment were also better than that of the flange without phosphating treatment.

Keywords: flange; ultrasonic—assisted zinc—manganese phosphating treatment; morphology; elemental

composition; corrosion resistance
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phosphating process conditions
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Fig.1 Macro—morphology of the flange

after phosphating treatment
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Tab.2 Mass fraction of each elements at different posi-

tions
JLR ARk % BAib/ % Cib/%
Zn 41.25 39.98 40.48
p 16.72 15.87 16.91
Mn 4.63 3.84 4.41
O 34.13 35.49 33.89
C 3.27 4.82 4.31
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Fig.3 Distribution of major elements in phosphating film
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Fig.4 Macro—morphology after 48 h salt spray test
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Fig.5 Dynamic potential polarization
curves of the flange without phosphating

treatment and the flange after phosphating

treatment
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Fig.6 Electrochemical impedance spec-

trum of the flange without phosphating
treatment and the flange after phosphating

treatment
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