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Railway vehicles may experience wheel slip/slide while braking in rainy or snowy conditions. Compressed air and
ceramic particles are used and directed toward the wheel-rail contact area to improve wheel adhesion. In this study,
bench tests were conducted to determine the effectiveness of continuous and intermittent jetting of ceramic particles.
An electrostatic sensor was used to measure the flow rate of the particles. The goal was to identify an efficient method
for jetting ceramic particles that minimizes air consumption while maximizing the mass of jetted particles.
Additionally, the study derived a conversion coefficient to estimate jetted particle mass based on the time integral of the

voltage output from the sensor for practical use.
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Fig. 1 Schematic illustration of the ceramic particle jetting apparatus and jetting particle detection system
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Fig. 2 Structure of the particle jetting tank and the principle of
particle jetting
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Fig. 4 Bench test performed with continuous jetting
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Fig. 5 Bench test performed with intermittent jetting at various valve opening and closing times, 7, and 7
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Nomenclature
: mass of jetted particles [e] Tc
ratio of jetted particle mass to air consumption  [g/L] To
: air consumption [L] t
: physical quantity ratio of intermittent to continuous V
jetting -1
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