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Comparison of Properties of Manganese Phosphating Film and
Manganese Composite Phosphating Film on 45 Steel for Gear

ZHAO Limin', WANG Shufeng’
(1. Yangzhou Polytechnic Institute , Yangzhou 225017, China; 2. Yangzhou Super Machine Tool Co.
Lid., Yangzhou 225017, China )

Abstract: The manganese composite phosphating film was prepared by co-deposition on the surface of
45 steel for gear from the phosphating solution containing poly tetra fluoroethylene ( PTFE ) particles.
The microstructure , composition, weight, adhesion, hardness, wear resistance and corrosion resistance
of manganese phosphating film and manganese composite phosphating film were compared. The results
showed that manganese composite phosphating film was composed of Mn, P, Fe, O, C and F elements.
Compared with manganese phosphating film, F element was detected in manganese composite phosphat-
ing film, which proved that a certain amount of PTFE particles entered the phosphating film by co-depo-
sition. The weight of manganese phosphating film and manganese composite phosphating film were

close, and the values were all about 16 g/m’. Both of manganese phosphating film and manganese com-
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posite phosphating film had better adhesion with the substrate. Compared with manganese phosphating

film, the hardness of manganese composite phosphating film was slightly increased , which was about

253.4 HV, and the wear resistance and corrosion resistance were obviously improved. PTFE particles

were mainly filled in the grain gap of phosphating film to form a solid lubricating film to reduce friction

and effectively prevent the penetration of corrosion solution. Therefore , manganese composite phosphat-

ing film showed relatively high hardness, better wear resistance and corrosion resistance.

Keywords: manganese phosphating film; manganese composite phosphating film; 45 steel for gear;

corrosion resistance ; wear resistance
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Table 1 Composition of two kinds of phosphating film

- SCE S/ (Wiv)
WA —
Mn P Fe O C F

AL

i R 26.14 | 20.26 | 5.37 | 42.71 | 5.52 —

Bt

g
ﬁ\gif 26.37 1 16.79 1 10.25 | 37.05 | 4.36 | 5.18
AL

(b) HBEEABLIE

(a) AR

E1 PR RA R R
Fig.1 Micro—morphologies of two kinds of phosphat-

ing film
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Fig.2 Wear weight loss and friction coefficient of two

kinds of phosphating film
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Fig.3 Wear morphology of two kinds of phosphating film
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Fig.4 Polarization curve of two kinds of phosphating
film
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Table 3 Corrosion potential and corrosion current

density of two kinds of phosphating film
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