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Effect of Lanthanum Nitrate Concentration on Properties of Manganese
Composite Phosphating Films on Surface of Gear Steel
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(1. Yangzhou Polytechnic Institute, Yangzhou 225017, China; 2. Yangzhou Super Machine Tool
Co. , Ltd. , Yangzhou 225017, China)

Abstract: In order to further improve the wear resistance and corrosion resistance of manganese
composite phosphating film, so as to provide better anti-wear and corrosion protection for gear steel,
the manganese composite phosphating film on the surface of gear steel was prepared by adding lantha-
num nitrate as accelerator into the phosphating solution. The effects of lanthanum nitrate concentration
on the microstructure, mass fraction of polytetrafluoroethylene (PTFE) particles, thickness, hardness,
wear resistance and corrosion resistance of manganese composite phosphating films were studied. The
results showed that when the lanthanum nitrate concentration was 60 mg/L, the obtained manganese
composite phosphating film had finer grains and better compactness. And the mass fraction of PTFE
particles, thickness and hardness reached 6.2 % , 11.8 um and 310.4 HV, respectively, showing
excellent wear resistance and corrosion resistance. The films can provide better wear and corrosion
protection for gear steel, the friction coefficient and wear loss were reduced by 30 % compared with
that of gear steel, and the corrosion current density was reduced by nearly two orders of magnitude

compared with that of gear steel. The increase of lanthanum nitrate concentration in a certain range can
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promote the grain refinement of the manganese composite phosphating film, and the compactness was

gradually improved. Moreover, lanthanum nitrate promoted PTFE particles to fill the intergranular gaps

accompanied by phosphating film deposition, which can effectively hinder the corrosion, reduce the

corrosion tendency and improve the wear resistance of manganese phosphating film.

Keywords: manganese composite phosphating film; lanthanum nitrate concentration; hardness; wear

resistance; corrosion resistance
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Fig.1 Microstructure of five manganese composite phosphating films prepared on gear steel under different

concentrations of lanthanum nitrate
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under different concentrations of lanthanum nitrate
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Fig.3 Thickness of five manganese composite phosphating

films prepared on gear steel under different

concentrations of lanthanum nitrate
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