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Flange Wear of the High Speed Train

Hisung Lee’ and Bu-Byoung Kang*

Graduate School of Railroad, SNUT
*Imperial College in London, UK

Abstract — During the high speed train operation in the conventional line, it was found to have extremely severe
flange wear, due to the curvy routes. This paper looks at the actions that have been taken to bring the wear to
an acceptable level. In particular, it have been presented for flange wear variation depending on curve radius,
cant, transition curve length by using numerical method. And the impacts on the flange wear by the application

of stick type solid lubricant are also presented.

Key words — conventional line, flange wear, transition curve, solid lubricant.
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Fig. 1. KTX trainset formation.
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Fig. 2. Variation of wear index of XP55 wheel
depending on curve radius.

Journal of the KSTLE

278 npo]E[12lelth. AEA Technology®] Vampire
A B AMSSke wiERE mEH 7hEmhy
o} BArkRe] 2 sk AAlEkAL Sick

Ty<160N
Ty> 160N

W=0.005Ty
W=0.025Ty—3.2 M

AN, Ty=Futat Fionglmrs WFES(Wear number)
ojr], ¥eE No& HEHA Titxe v
o AxE YepH, Wie vlEA|S(wear index)o|™
npR gk Agdin)ae] ARg-Er

9-5-1. JPREAE AR OPRAlE Y5}

RISl e 77k AR 7}

No damper-GV40-aveRMS
' —=—80 km/h
500 -
0 \ ~0=-100 km/h
< 120 km/h
400 4 —&— 140 km/h
g
E 300
8300 1
3
z
200 7
g s et , -
100 N
04
¥ T T T T T
300 400 500 800 700 800 900 1000
Curve (m)
(a) wlo lateral damper
damper-GV40-aveRMS
—a—80 km/h
500 ~
—o= 100 km/h
120 km/h
400 - —e— 140 km/h
3
8300
[
=3 .
2z A -
§ 200+ Ce, )
-3 .
1004 5
0 -
T T T T T T
300 400 500 600 700 800 900 1000
Curve {m)

(b) with lateral damper

Fig. 3. Variation of wear index of GV40 wheel
depending on curve radius.
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Fig. 4. Curve design data.

ook

damper-XP55-c50-Total aveRMS

700 —a—80 km/h
-0~ 100 km/h
500+ 120 km/h
—&— 140 km/h
Z5004

z
5300 -
(]
H

300 4 500 a0 700
Curve (m)
(a) Cant 50 mm

damper-XP55-c150-Total aveRMS

700 ~ ~—wu—80 km/h
o= 100 km/h
600 | 120 km/h

~o— 140 km/h

N
1

Wear Number
@ e
& 3
8 8
1 1

200 +

100 ~

T T T T
300 400 500 600 700
Curve (m)

(b) Cant 150 mm

Fig. 5. Variation of wear index depending on cant of
curve radius.

35

e Hig A1) Az AR oF 10 mmel) ke
2ol & VERHRZR o] ko] xjolr} mlmA|pe] Ao
2ty ek
9-3-2. ZHE tHslof| = ZA| np E4
TAoA NES] FEE gotrr] 918 Fig. 49 2
] BUgE FMolAM QEE HASH ZWARA P
o] H3lE BA3sitl Fig solA 2E AapabgEe]
EWA A7t Aasht o gk

[*]

o] mlulaly, 53] FAutAdl| 2sle] 715 nlrAte)
ol gle EWARIEANE FYvtEYHE WET
Vg AE] e o), wEh] AANEAL WA
2 @3 ZAARRE 712A7)7] FEAE AL A
galo] THANAL ZT ALY, GaILAEEE 7H
AT E ol AWERS F7M7IE A 2o o) g
a3 ot

9-3-3. BT BASH)| h= ZWK| OpE s

AN gslFAe] Zolrt AEelRe v
FFE BB TA Fig. 6, Fig. 739 2 JAH g
= tod 243lAS 50m, 100m, 150 m, 200 m
2 HAANTY sdsidet Fig. 8 ¢h3}4s)o)
o

i

@ FUA wleAS dse Uehie, 44 ¢
s} Ak W) vAE Jae

3. IX2EN HSAE

BA, D& AAE ERASDS BRE
A % sk AR 2 g, sgsue] nt
2 )08 A BAXo] 09 BASK, AR
FaAsl AdAel Be ThE. T 7)1Ed
A2 eHAOlE AR Y Eolz Aol

50, 49 (50 oy o100y jsﬂmm m

Fig. 6. Curve design data with transition curve(R300m).
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Fig. 8. Variation of wear index of XP55 wheel
depending on transition curve.
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Fig. 9. Installation position of stick-type solid lubricant.
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Fig. 10. GV40 wheel wear with and w/o solid Iubricant.
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Fig, 11. XP55 wheel wear with and w/o solid lubricant.
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Table 1. Comparison of wear rate with and w/o solid
lubricant
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Table 2. Average wear and wear limitation of test train after 43,335 km running
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vp dbE7bA) Z28) A 2] (Km) 848,416 603,318 -712,928 518,135 -
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