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High Temperature Manganese Phosphating Treatment of
Piston Pin for Hydraulic Cylinder
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Abstract: In order to meet the high requirement of using environment for the wear resistance of piston
pin for hydraulic cylinder, the piston pin samples were treated by high temperature manganese phosphat-
ing with two different methods. The morphology and properties of the samples after manganese phosphat-
ing treatment were characterized and tested, and were compared with that of the original sample. The re-
sults showed that the piston pin sample after high temperature manganese phosphating treatment show
light black at the macro level, and its microhardness and wear resistance have been improved. It was the
best effect to improve the wear resistance of piston pin samples to be treated with high temperature man-
ganese phosphating after surface conditioning treatment.
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Fig.1 Macromorphology of three samples
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Fig.2 Micromorphology of three samples
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Table 1 Microhardness of three samples
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Fig.3 Coefficient curve of three samples
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Fig.4 Average friction factor of three samples in

stable wear stage
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Fig.5 Wear morphology of three samples
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