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Wear resistance of manganese composite phosphating film prepared on
Q390E steel in medium and high temperature environment

Zhang Siwan'", Zhang Congzheng?
(1. Zhengzhou Railway Vocational Technical College, Zhengzhou 450002, China;
2. Nanyang Normal University, Nanyang 473000, China)

Abstract: The manganese composite phosphating film doped with self-lubricating polytetrafluoroethylene
particles was prepared on the surface of Q390E steel by dipping method, and the wear resistance of
manganese composite phosphating film in medium and high temperature environment was studied by
means of scanning electron microscopy, friction and wear testing machine and digital microscopy. The
results show that the manganese composite phosphating film covers Q390E steel completely and has good
compactness, and many PTFE particles are attached on the grain surface and fill the grain gaps. As the
ambient temperature rises from 150 to 300 °C, the surface wear of manganese composite phosphating
film is aggravated and the average friction coefficient increases from 0.50 to 0.55. Besides, the opening
width of the wear mark increases from 210 to 390 um; the maximum depth of the wear mark increases
from 4.2 to 6.9 um and the cross-section area of the wear mark increases from 415 to 1 340 pm?
correspondingly. However, the wear resistance of manganese composite phosphating film is obviously
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better than that of Q390E steel in the same environment. Many PTFE particles are doped in manganese
composite phosphating film in dispersed state, and the transfer of PTFE particles to the friction interface
can effectively play the anti-friction role and reduce the wear degree of manganese composite phosphating
film, so the manganese composite phosphating film shows good wear resistance in middle and high

temperature environment.

Keywords: manganese composite phosphating film; polytetrafluoroethylene particles; Q390E steel; wear

resistance; medium and high temperature environment
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Fig.1 Original morphology of Q390E steel and

manganese composite phosphating film
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Fig.2 Energy spectrum of manganese composite

phosphating film
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Fig.3 Distribution of elements on the surface of

manganese composite phosphating film
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Fig.4 Friction coefficient curves of Q390E steel and
manganese composite phosphating film in

different temperature environment
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Fig.5 Three-dimensional morphology of wear mark
on Q390E steel and manganese composite

phosphating film (150 C)
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Fig.6 Cross-section profile of wear mark on Q390E steel

and manganese composite phosphating film (150 ‘C)
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Tab.1 Characteristic parameters of wear mark on

Q390E steel
phosphating film (150 C)

and manganese composite
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Fig.7 Three-dimensional morphology of wear mark
on Q390E steel and manganese composite

phosphating film (300 C)
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Fig.8 Cross-section profile of wear mark on Q390E steel

and manganese composite phosphating film (300 C)
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Tab.2 Characteristic parameters of wear mark
on Q390E steel and manganese composite

phosphating film (300 C)
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Fig.9 Micro-morphology of wear mark on Q390E
steel and manganese composite phosphating
film (150 C)
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Fig.10 Micro-morphology of wear mark on Q390E

steel and manganese composite phosphating

film (300 C)
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