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Abstract

This paper is based on HXD3 electric locomotive as the research object, according to the experi-
ment data of the wheel-set using stochastic process to reveal the evolution of degradation of the
wheel under different running mileages. On this basis, the establishment of a locomotive wheel de-
graded system dynamics model to analyze the impact on the dynamic performance of locomotives
when changing wheel diameter and wheel diameter difference. Simulation results show that the
wheel diameter difference influences vehicle dynamics parameters mostly. Under the maximum
running speed of 120 km/h, the operating of the wheel diameter difference of different mileage lo-
comotives is guaranteed to ensure the stability of locomotive operation; initial wheel diameter dif-
ference can’t exceed 7.66 mm, 50-million mileage wheel diameter difference shouldn't exceed 7.18
mm, and 100-million mileage wheel diameter difference can't exceed 7.21 mm.
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Figure 1. Fitting curve of rolling circle under 50 miles
[ 1.50 A BiRRDE M & Lk

ro~N(1250,0.028)
rso~N(1227.98,1674.61)

1227.98
H
%
mm

r100~N(12C'6-3;01002)
1206.3
0 50 /i 100 /3

Eivi

Figure 2. Random process of rolling circle diameter under different mileage
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Table 1. Mean value and variance of rolling circle diameter under different mileage
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Figure 3. Steps for the analysis of the impact of component status
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Figure 4. Wheel-rail contact
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Table 2. Influence of different working conditions on dynamic parameters
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6 0.0491 126,930 0.0423 6534 2312 1.6228 1.9693
8 0.0951 128,159 0.0547 12,560 3884 1.567 1.9780
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Figure 5. The influence of wheel diameter on critical speed
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Figure 6. Influence of wheel diameter difference on safety parameters of derailment
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Figure 7. Lateral force and vehicle wear along with the wheel diameter difference
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Figure 8. Variation of lateral force and vehicle wear with different wheel diameter
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Figure 9. Influence of different wheel diameter difference on safety parameters of derailment
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Table 3. Safety limit value of locomotive dynamic parameters
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Table 4. The influence of different mileage on the dynamic parameters
4. FEIBEEMNZEEMHHFESHF M

HIRARES
A% mm B R B MAX  REREER MAX U R B KA (N) R ) P AR PR bR EAEIR R ERELIN
2 0.0612248 0.1054 8271.44 1.68166 1.29109
4 0.0656325 0.1182 9017.75 1.88211 1.30705
6 0.314203 0.1558 29166.8 1.88569 1.32602
7 0.592737 0.2977 38139.6 1.86448 1.33554
8 0.621018 0.2239 63369.3 1.8439 1.34731
50 Ji B FE
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4 0.076501 0.1221 9468.08 1.93879 1.68943
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2 0.0630802 0.1027 8407.11 2.3889 1.56092
3 0.0616237 0.1101 9690.65 2.21711 1.81507
4 0.0611239 0.1149 9207.34 2.22459 1.85175
5 0.159283 0.1203 23268.8 2.23217 1.86305
6 0.299288 0.1716 347734 2.23959 1.8402
7 0.394433 0.2158 49414.9 2.24691 1.82362
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Figure 10. Variation of maximum wheel/rail lateral force of wheel/rail with
wheel diameter difference
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the wheel diameter difference of 50 miles
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