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Influence of Precipitation upon Adhesion Coefficient

- 3rd Report, Application of Microscopy to Rail Surface Condition Observation -
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In J-RAIL)02, an experiment was conducted with wet rail to clarify the mechanism of adhesion coefficient
reduction by precipitation. During the wet rail experiment, an unexpected increase in adhesion coefficient
was observed when a rail surface was cleaned during the test to eliminate the influence of rust on the rail
surface. To determine the cause of adhesion coefficient reduction, a remaining section of the rail used for the
experiment was put under the same experimental conditions and its cross-section was examined by electron
microscope. Pores of 1 to 5/2m in diameter were observed, and water getting into the pores might have

lowered adhesion coefficient.
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Fig.1 la.i.l head cut from the rail
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Fig.3 Results of eleciron microscope
Observaiions (x500)
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Fig.5 Results of eleciron microscope
observations (x5000)
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Fig.4 Resulis of eleciron microscope
observations (x1000)
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Streaks of rust and abrasion particles on rail head
were wiped off by a paper towel soaked with acetone
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Rail Boundary lubrication

Fig.7 Boundary lubrication region
between wheel and rail
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Water in the pore gets out to form water film
as mixed lubrication

Fig.8 Possible nev lubricant film formation
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Fig.9 New experineital iﬁparntis
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