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A Study on the Mileage Prediction of Urban Railway Vehicle using Wheel
Diameter/Flange change Data and Machine Learning Techniques
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Abstract @ The steel wheels of urban railway vehicles gather a lot of data through
regular measurements during maintenance. However, limited research has been
carried out utilizing this data, resulting in difficulties predicting the maintenance
period. This paper studied a machine learning model suitable for mileage prediction by

studying the characteristics of mileage change according to diameter and flange
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thickness changes. The results of this study indicate that the larger the diameter, the
longer the travel distance, and the longest flange thickness is at 30 mm, which
gradually shortened at other times. As a result of research on the machine learning

prediction model, it was confirmed that the random forest model is the optimal model
with a high coefficient of determination and a low root mean square error.
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Table 1. Specification of test vehicle

Weight (Ton)  Arrangement Brake Bogie Suspension
Empty car
-TC : 33 Ist :
-M: 36 ‘(‘%’é_ﬁ Regenerative Chevron
-T:29 MLT e V¢ n Type, Rubber
Full car e . Bolsterless

R -T-M Air Brake .
-TC: 53 METO) 2nd :
-M: 56 Air Spring
-T:49
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Table 2. Track conditions

R<301 R<401
~400 m  ~500 m

Curve  R<300 m R>500 m Total

Length

10 103 9.1 84.3 113.7
(km)

462.8Tono|t}, TAFELS HALE Q] EAEY S Ao
2 dedAe AEEH1Ahet 37]1AZY2he
AR, Al AT ST AlES st
o] ARGttt

LG A-2 Table 29} o] = 113.7 Kmo|™ wE

73 500 m ©]&}e] FA7E 294 kmE A 1]
25.9%01134 24 AAEE AsE e, 238 E =
FOR Hof Qlth ARFe] il 23L& 80 km/h,
FA&EE 35 kmholt}.
212212 A Y FHEN

AT AEA] TS KSRONI(HEAFE 215)
RSW2(17]7]22k 5l 7152 49 HA dA2HE
o2 g W 27 860 mmo|H, T Profile 21t
Tl 120 FAFEHO 2 o] AR Fig 13 Zth

140
34 106

mI VRN INCLINE 1/20
N o W
|

= iy
A
e 3

A& A FAe B o v|5letE ALY

A5 (Hunting) & HHYA|7|aL F3YetAA o] & G3)
=7 %E}

Fig. 2= 7709 &50] izl Yol 2= 5%
=] ‘il% FHIE HojFn, ojuf] AFERlES )
Fejo|ZHo] HFoaHE IAFORE E L~

715k Al R &9 u}Af SJ:_ Al (3} o
Am, B AT AE B A ol &2
Zol= 27.6-26.3 mo|th.

be2
f@

S =2 2L 1+

7) M

J. Korean Soc. Saf., Vol. 38, No. 4, 2023



AR FYRFO| 2 F /SR Ha} Hl0[Eet A2l 7|E S g8ct 22| ol E

v : Vehicle speed

7 : Wheel radius

w : Rotational angular speed of wheel

m : Bogie weight

2a : Distance between rail contact points of left/right wheels
2b : Axis distance

A : Wheel tread gradient

J1> fo: Longitudinal/transverse creep coefficient

1 : Declination of bogie
Fig. 2. Hunting of railway bogie,
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Table 3. Driving data of test vehicle

Trains No. Driving Distance ~ Number of Wheel Quantity

(km) Trimmings of Data
A0l 702,207 4 1,559
A02 681,742 5 1,714
A03 731,306 5 1,599
A04 649,209 4 1,455
A0S 604,313 5 1,763
A06 625,375 4 1,631
A07 695,899 4 1,618
A08 607,301 4 1,692
A09 632,360 4 1,538
Al0 621,860 5 1,452
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Fig. 3. Wear and reprofiling patterns of wheel diameter and
flange thickness of train AO1.
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Fig. 4. Correlation analysis of wheel diameter, flange
thickness and mileage of AO1 train,
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Table 4, Average mileage by wheel diameter and flange thickness of test vehicles
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(Unit: km)
Diameter Thickness (mm)
(mm) 34 33 2 31 30 29 28 27 26 25 24 23 Average
860 20610 22534 48304 75410 93950 92257 58572 118,657 - - - - 49,898
855 - - 19913 18772 19494 18239 18413 9687 9,687 - - - 18,955
850 14172 32500 14,115 18,041 25758 45237 55981 61,544 58,604 - - - 29,664
845 5736 15951 18,551 29491 39817 54701 43418 35956 34,756 - - - 29,098
840 18,163 20,625 24383 30261 36815 38382 24619 16633 17604 12663 15217 - 26,148
835 10,703 22916 24,153 21,034 15760 10483 11,087 25879 31,075 35,724 - - 20,518
830 16545 32,703 33463 24584 17499 16146 10837 10703 5895 6339 - - 22,049
825 42603 42,588 32,132 27,796 20599 15596 13,165 10,629 10838 8398 10324 5970 23,084
820 38326 22,827 30,544 28139 25442 16944 12979 10328 6871 5906 - - 24,035
815 10535 12432 23813 37147 38,153 24205 15469 10,800 13,109 6,785 - - 25,147
810 13809 16,607 24019 17,029 15512 12435 14274 13912 4889 5547 3344 - 16,876
805 16598 15271 14313 16400 11,944 20734 17300 11435 3,700 6,160 - - 15,112
800 18356 19,550 17,538 15169 14,538 13691 12299 10,771 8927 10,185 6373 - 15,336
795 10,199 6458 9825 10318 10900 12,170 12411 15457 9,556 10252 2,988 - 9,851
790 24474 15616 15930 14237 13,056 10810 13,500 18,182 14,102 4210 - - 16,329
785 14076 14974 17902 15421 13,580 12,877 12992 10,691 10,525 - - - 14,921
780 12700 12,141 11,673 11,105 10412 10944 10,768 9717 6900 10,833 - - 11,320
Average 18253 19931 27151 31,682 33286 30993 22,653 16830 12018 9,680 6409 5970 -
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