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Development of Wear Prediction Technology and Profile Optimization Technology

for Railway Wheel Tread

=

m gk FE =F
Takanori KATO

W ke
Yosuke YAMAZAKI

jl\*

" 2

AR CTIIFHFERAERETNRIC, EED1/10 AT -G ABEECTILF AT F14F3IT7X
DIaL—Ya EHALZERFARMERREL, 3510, ROEHEEMIR & EICMHEFEEEICE
h-BEMREERT 2REERNTERAREL -, BEHERTFARMN TR, HMXEERBRTHEOI N E
BOEFREMEZRAVWTER 7O 771 LOFAZTY, RERBROXFEGOERMELBRTES2
EERLE, £, EHBETVROKEBIEEMNTE, ZEEODRERILET S0, B5hEETIR
DE&HRABRF R, GHMXERERRZITV, REPBROEH EENTMEREICEN WS L%
R~U7

Abstract

In this study, we developed a wheel wear prediction technology for railroad wheels using a
1/10-scaled wheelset roller test rig and multi-body dynamics simulation, and also developed a wheel
tread profile optimization technology to generate wheel tread profiles with superior wear resistance
performance based on baseline wheel tread profiles. In the wheel wear prediction technology, wheel
wear is predicted using wheel wear characteristics obtained from wheelset roller rig tests, and it
was shown that the wheel wear conditions of the vehicle test can be reproduced. In the wheel tread
profile optimization technology, wheel specimens with optimized wheel profiles are fabricated and
subjected to the wheelset roller rig test to verify the effect of optimization, and it was shown that

the wheel profile has superior wear resistance compared to conventional wheel profiles.
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Item Value
Mass [kg/axle] 7.162
. Rolling 3.19x107?
Inertia moment — —
Pitching 6.62x1073
Wheelset [kg m?] - -
Yawing 3.19%x102
Center distance [m] 1.48
Diameter [mm] 120
Mass [kg/specimen] 4.135
. Rolling 9.00x107
Inertia moment — —
Pitching 1.78 x1072
Roller [kg m?] - -
Yawing 9.00x1073
Center distance [m] 1.50
Diameter [mm] 200
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- { 18 for Ty/4 > 3.39 N/mm?
(3)
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Section 3
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Vehicle test track in TTCI (HTL)®
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HTL track conditions'® "

Section Curvature Superelevation
3 5 Deg 4 inches
7 5 Deg 4 inches
25 6 Deg 5 inches
31 5 Deg 4 inches
R4 HllgET
Vehicle conditions
Item Value
Vehicle total weight [kg] 142900
Distance between two bogies [m] 12.344
Wheel base [m] 1.8288
Wheel radius [m] 0.965
Gage [m] 1.435
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Venhicle test output

Section
7 25
Outer Inner Outer Inner
Vertical force [kN] 195 165 200 160
Lateral force [kN] 35 30 72 56
Derailment coefficient [-] | 0.18 0.18 0.36 0.35
Running speed [km/h] 68

%*6 MBDYIalL—Y3 &h%
MBD Simulation conditions

. Lateral
No Type Time| Attackangle | Lateral load displacement
© (mad | ®N)
(mm)

1 Straight 23 0.0 — 0.0
2 | Transition curve | 5 l l !

3 Curve 9 -1.75 =550 -

4 | Transition curve| 3 l l l

5 Straight 25 0.0 - 0.0
6 | Transition curve| 6 l l !

7 Curve 43 —3.50 =799 -

8 | Transition curve| 5 l l l

9 Straight 11 0.0 - 0.0
10 | Transition curve| 5 l l l
11 Curve 16 1.75 302.0 —
12 | Transition curve| 5 l l l
13 Straight 4 0.0 — 0.0
14 | Transition curve| 5 l l l
15 Curve 60 -1.75 —645.0 -
16 | Transition curve | 3 ! !

17 Straight 3 0.0 — 0.0
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(DInitial wheel profile
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]

®Update wheel profile

» @MBD Simulation
A
A 4

@GA Optimization @ Objective function*®

calculation calculation

Target Objective
No function
*kObjective fimction
Minimize: M /M, Yes

(M: Materiallossofupdatewheel profile
Mo: Materialloss ofinitial wheel profile)

Optimum wheel profile
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Flow of wheel tread profile optimization
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Optimization procedure for wheel cross-section profile
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