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Abstract

Wear of locomotive wheels is unavoidable, and it is of great significance to study the wheel wear
pattern and optimize the re-profiling strategy. This paper firstly introduces the common types of
wheel damage and re-profiling mechanism, and then establishes a wheel flange thickness wear
model, a wheel diameter wear model and a wheel re-profiling strategy optimization scheme based
on the above models using the Monte Carlo method, so as to reduce the cost of wheel life cycle. In
the process of establishing the abrasion model, the quadratic curve is used to fit the flange thick-
ness wear rate model and the Gaussian distribution is used to fit the wheel diameter abrasion
model, respectively; the simulation results of 136 groups of re-profiling strategies show that,
when the thickness of wheel flange before and after re-profiling is 28.5 mm and 31.5 mm, the
wheel life cycle is the longest of 75 months, which corresponds to the lowest average cost of 880
yuan/month.
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Figure 1. Common forms of wheel failure
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Figure 2. Wheel re-profiling and replacement schematics
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Figure 3. Flange thickness distribution
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Figure 4. Fitted curve for flange thickness and flange wear rate
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Figure 5. Frequency histogram of wheel diameter wear distribution

E 5 REERENMISGE

M S TV, AR EFEEUTUIR M IEZS 20 A, DRHRFH IR 25 70 A7 bR HOn 2 e A S FE B AT e i
ARG, WA 6 s, IR A LR R R B X (3) o

DOI: 10.12677/0jtt.2024.131005 47 BB EEFW/ N


https://doi.org/10.12677/ojtt.2024.131005

:

N
‘:&g

1 _(x=w)?
f(x)= e 2° (3)
2no
Hrh 1=1.634,6=0.984 .
180 0.5
160 _
140 04
120 =
K100 m 03 ,,Ev_
§ 80 0.2§
60 -
40 H ol
20
Oj { | é H HHHHUHHHH e cd s

AR FER (mm)

Figure 6. Fitted graph of wheel diameter wear distribution
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Figure 7. Re-profiling strategy simulation flow
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Figure 8. Simulation results
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Table 1. The preferred re-profiling strategies
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64 28 31 8 70 971.43
65 28 31.5 7 73 917.81
66 28 32 5 72 902.78
67 28 325 4 70 914.29
73 28,5 30 10 71 985.92
74 28.5 30.5 8 73 931.51
75 28.5 31 7 74 905.41
76 28.5 31.5 6 75 880.00
7 28.5 32 5 72 902.78
78 28,5 325 4 70 914.29
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