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Abstract

Taking the train single wheel pair system as an example, a set of reasonable wheel-rail adhesion
models was designed. Based on the braking distance and air consumption indexes, the slippage
detection criteria of slippers were studied under low-adhesion rail surface and emergency brak-
ing conditions. The impact on the anti-skid performance of trains includes the deceleration crite-
rion, speed difference criterion and slip rate criterion in coasting detection. The research results
show that increasing the thresholds of each criterion within a reasonable range will cause the
braking distance of the train to coast down and then increase, and the compressed air consump-
tion will gradually decrease.
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Figure 1. Single wheel pair anti-skid control system
model frame
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Table 1. Parameters of wheel/rail adhesion calculation model
1L RIRENTERESHEE
BRI 24 ax/ W liscEs
Ka 0.60 0.25 0.30
Ks 0.50 0.20 0.10
Ug 0.25 0.16 0.11
A 0.30 0.20 0.20
B 0.60 0.60 0.10
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Figure 2. Three-dimensional surface of adhesion coefficient, vehicle speed
and slip rate under low adhesion conditions
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Figure 3. Relationship between wheel-rail adhesion and slip ratio meas-
ured by ORE
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Table 2. Simulation results under dry rail conditions
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Table 3. Deceleration criterion simulation results
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DR T2 4 B i (v s®) 12 £E 2 (m) FERE(NL) I3 HE B A K B (%) AR FE R
3 2389.16 2716 48.00 44.89
35 2382.85 2345 47.61 38.76
4 2378.49 200.8 47.34 33.19
45 2378.78 166.7 47.36 27.55
5 2390.41 134.4 48.08 22.21
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Figure 4. Deceleration criterion simulation results
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Figure 5. The actual use adhesion curve under different deceleration criteria
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Table 4. Speed difference criterion simulation
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05 2421.37 355.2 50.00 58.71
1 2374.03 236.3 47.06 39.06
2 2325.44 135.1 44.05 22.33
3 2326.15 99.41 44.10 16.43
4 2358.51 88.7 46.10 14.66
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Figure 6. Speed difference criterion simulation
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Figure 7. The actual use adhesion curve under different speed difference criteria
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Table 5. Slip rate criterion simulation results
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3 2396.96 2293 48.48 37.90
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7 232326 161.8 43.92 26.74
10 2352.29 140.6 45.72 23.24
12 2385.20 129.1 47.76 2134
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Figure 8. Slip rate criterion simulation
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Figure 9. The actual use adhesion curve under different slip rate criteria
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