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An Analysis on the Influence of Wheel Flange Wear on
the Vibration of EMU
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Abstract We have conducted an experimental study to analyze characteristics of the Wheel profile ‘wear and an_

influence of the wheel flange wear on the vehicle's vibration characteristics. In experiment with EMU, wheel profile

wear is severe at the beginning of the commercial operation. In this stage, the variations of the wheel dimension

parameters and equivalent conicity is changed rapidly. Along with a mileage of the test vehicle, the wear of the wheel
flange is increased and also the vibration level of the car-body is incteased. The peak-peak mean value -of the body
vibration is estimated as good level, but the level is approached at the limit of the good level as mileage increases.
Especially, the peak-peak maximum value of the body vibration shows the distinct increase of vibration level.
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Fig. 1. Wheel profile for EMU
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Fig. 5. Vibration measuring system
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Fig. 6. Wheel dimension parameter
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Fig. 7. Wheel wear sample

—e—1st
» o |~ 2nd
- Fd

3

Flange thickness(
B s

b

®

K] R1 12 R2 L3 R3 L4 R4
Wheel

Fig. 8. Variation of the wheel flange thickness
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Fig. 9. Variation of the wheel flange height
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Fig. 10. Variation of the wheel flange gradient angle
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Fig. 11. Variation of the wheel dimension with milage
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Fig. 12. Variation of the equivalent conicity
03

02 F------——-—-——-

Average eguivalent conicity

00

0 20000 40000 60000 80000 100000 120000
Mileage(km)
Fig. 13. Variation of equivalent conicity with milage

4. XY DEEY =N

abge) npmo] mhE A B2 G BAS st
A AEEAR AL sk AF A5AIE golH
APEE BN BEEA 72 A —
gk AlEElo]El S 100m ZHE 02 Yiro] T nje] 53y
o} HbAiE] A F7bEE 9] peak to peak FHUZHS 1 -‘,’-
o] B LR sl A F3tof thoto] &= Ak
She BAYoR S8 god m2 A% £
o84 7)ol & 4 QUEHT). Blai

2 g Aol A NEAE Al AFFI0|
1 ZK(testl), 2XKtest2), 4xKtest3) || o|E S Ao
Stk A 2 Bo) WF 42 Wk ohgd 2
Fig. 149} Fig. 15+= 2H4) X0l thste] 438 pp 2o
A A etk 9, AP AFEA AT 2
p-p HUFLe FAFHAL7} Z7hsto] Wt o

8 A%0] Z7bh AFS Holu gl 55 Ashiare

4)4
]o
5= r:lJ
ot £ 1 mo oL b ob Hr v

Ot j}_l:

L

K

b

o
il

o
5

H‘Urue



l

Lol A EFg 7} 73S Kol glon FHe
F 5L $57} Z71) et 378

testt
045 —=— test2
—— tost3

035 .

lateral bedy acc.(max, p-p, g

e

0 10 20 30 40 S0 60 70 80 98 100
velocity(km/h)

(a) lateral direction

test1
045 —=— test2

—&— test3

vertical body acc.(max, p-p, §)
o
i
L]

o

0 0 20 30 40 S0 60 70 80 90 100
velocity(km/h)

(b) vertical direction
Fig. 14. Test results of the body acceleration(max.)

testt
e 77 EY e
025 —a— tes13 e

lateral body acc.(mean, p-p, 9}

0 20 40 €0 80 100 120
velacity (km/h)

(a) lateral direction

0.4

a.35

testl FE AR
H —— test2 ES)

—A— test3

a
w

o
¥
I«I‘\
W

vertical body acc.(mean, p-p, g
(=]
£ o
N
©
o
L

o

&0
valocity(kmsh)
(b) vertical direction
Fig. 15. Test results of the body acceleration(mean)

Fig. 159+ 20| pp BFGOZ 3ho] AFLY AT 52
“Bol A 947N SHAR 1LY AEBA 2
she oY AR AF P BE AP <
F7k P $2E Holn Yot 27]e| Hsto]

F7tete] “F2r7te] A T BFE BolL
Atk b A s Bk HeUdE A2 3=

A7) AEEAATRRRY AP FAFRAYL 3
7atol wet X189 nhmsl ARH D T B2 A} 2
5 2EE B9, A BE 371 FFL Bolz 9]
oo lstics.

AR AT Sgo] “FarTzel APetn 9ot
g0} vhmere] Z7Ne] we} MBI B A
o] otahg Mol Qlrkal dAPETh olHd FAF

2t }xil Q53] WAL WE BN SAM A

re 9E FUT A4S SR S BAlo|

2 # STk = Xake] 2 ZYHL uo

A% 2T P 94T AL AU & 0 97
S22 AR AT A5 | gAE AR 48

4 7] £20] Baskn ot 2 479} Lol AF o

o} A WBTe) A FHol Subsolok Bk,

d

3

odk
Y HN ok rBL i

=

o2 o 4>
e

t &
ok rf

N
2

5. 8 E

2 =RolAe Aeak Aol tiet vt 54 243 2
&9 ntevt A AFEA vAE 9L 24sAt
=4 FAFIN 28He AEAE R 48

S Y3 ol tid F8 Ak ohad g
AHEHHe v A R = o AE 4948 + 5
# 27](30,000km °|shell X A4 R S7FEHH A
37F Agt AR S4& Eoji vt & < glnt. o]
= AA 2&FYEA| vlste] FAFAFA 0] Hefdt

Y59 12078 A v 545 Hojx 9l
thu AlgECh
AR R EYAR 7L Sl whek g vt
AT 720 w2 A ME eE2 STk B 2
ol e Bl WE} AAAE B2 #e, e

©.

o
", OIL BRUT 05 B4 Hsdel Adnn A
% 9iet.
whebd] g GRS o) A FAY FAMS
R0t AE 2F AL AT AU ABRARS 7]
EEVNH B, FAFAAe] BE A8 sheo 3}
A AFT BATEE 9 2 ERN ST 4EA
AP ofn) gk & 4= glon olo) that ABL ol
E A4HoR 447 dgolt.



HEM NEGT OS] U N3 NS S99

=

R, oy, EAH, &E8H2003), “VIEA AETHIAY
I BAT, Heas A stetiE=E T, pp.651~655.

- SET, FAU32005), “n&HE 2Ago] viRHgo| B A,
S S SR A8Y A53, pp.dT7-482.

. SER 9J2004), “AAH AggHTerie Mg b A%
HIA, And

- AEAFE(2005), TAAEASAETE EH24

2

A8

[+]
SIIAEUYE=08 K123 H23 200949 235

5. “Calcujation of Equivalent Conicities for the S1002 Wheel

Profile on UIC60 Rails”, ERRI Report DT54/E.

6. “Interaction between vehicle and track”, ERRI Report C116/

RP6/E.

7. BRF005), “AFA AFNT AL gAZRI, 227

H5-E200501129008577.

@*’F%I(ZOOSE”J 9% SOE]), 417@?’:‘1(2008% 10%}_ 13%)’
AT L2009¢ 44 109)



