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The effectiveness of applying tap water method to reduce the generation of nano-sized wear particles from wheel-rail
contacts in the aspect of air quality was investigated. A twin-disk rig was utilized to simulate the generation of airborne
wear particles resulting from wheel-rail contacts. Slip rates ranging from 0 to 3% were continuously generated to simulate
various railway vehicle dynamics. Dry and tap water application conditions (7 L/min) were tested. The mass concentration
of wear particles with sizes below 560 nm generated during tests was measured using a Fast Mobility Particle Sizer
(FMPS). Particles measured in the slip zone (0 to 3%) were categorized into PM0.02, PM0.03, PMO0.1, and PMO0.56 for
analysis. Results indicated a significant decrease in mass concentration of particles with sizes above 30 nm, while those
with sizes below 30 nm showed an increase. Particle reduction rate was -217.2% for PMO0.02, -58.5% for PM0.03, 84.5%
for PMO0.1, and 90.3% for PMO0.56. It should be noted that a negative reduction rate indicates an increase in the amount of
particle generation. This study demonstrates that the application of tap water is effective in improving air quality by reducing
the generation of nano-sized wear particles overall.
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Fig. 1 Schematic of experimental setup

Table 1 Chemical compositions of the wheel and rail disks

Chemical compositions (wt %)

Wheel & Rail

C 0.62
Si 0.25
Mn 0.80
P 0.016
0.017

Cu 0.07
Ni 0.04
Cr 0.10
Mo 0.02

Table 2 Hardness and Initial surface roughness of the wheel and rail

disks
Hardness (HB) Initial surface roughness (Ra)
Wheel 285 0.24+0.05 pum
Rail 293 0.26+0.08 um
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Fig. 3 Reduction rate of particle mass concentration at each particle
size for all slip rate range
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Table 3 Total sum of average mass concentration (ug/m®) of
PMO0.02, PM0.03, PMO0.01, and PM0.56 and their reduction

rates
PMO0.02  PMO0.03 PMO.1 PMO0.56
Dry 0.098 0.533 4522 22211.8
Wet 0.310 0.845 70.2 2145.6
Reduction rate -217.2% -58.5% 84.5% 90.3%
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