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The case study of wear and defects on the wheel tread for Metro
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Nam-Jin Lee, Jung-Ha Kim, Chul-Gun Kim, Jin-Tae Kim

ABSTRACT
The wear and defects on the wheel tread are caused by the interface between wheel and rail, the suspension
system on bogie, the track condition and etc, which are interacted with complex mechanism. Because of the
difficulty of analysis of wheel and rail interaction, the measuring data are necessary for improvement of wheel
design and maintenance of train.
On this case study, the pattern of wheel wears and defects are presented and lifetime of wheel and the

reprofiling period are estimated on a basis of the measured results.
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=% 17 ton izt e
Hu £5 90 km/h A4 % 80 km/h
A E5% 1.3 m/s"2 H] 7 A & Al
Rail gauge 1676 mm F
Rail spec. Profile : UIC 861—3 I3 23z
Wheel profile %] AL profile a9 3xx, 1/20
Wheel material IRS—R—-19/93, Part4 HB: 3107]=+
Wheel Dia. 860/780
Al s 9 AlE/3] A E

2l AF*H(EMU: electrical multiple unit) 2] 74> FUHE Zh= 83 (M—car) 8 20|
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WAL CHARACTERISTIES

a9 2 dY profile

i1, 528,90

Ci65.5. 100.3) Ii'

Shat63.5mm |

| ?ﬁg " Sdat 22 mm
| X

**Sdat 13 mm

|

8
R

to.mm A

1% 3. AHE profile



2.2 A AR g 54

HS5 Aol AL&E A AR profile 1H2,38F Zow, AE
A3 AFe] Ass 5T 7 e Aad AR A4S H5E As
st 25 A& WA A X (radius of rolling circle) = 1% 4,53 vl F Ax® 2 252 0.18
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63.5mm Pr%ﬂ Z1o](Sh at 63.5)9}, =WA] ExtoA 13mm, 22mm F79 ZWA F7(Sd at 13,

Sdat 22)5 ofel 3 2%} Zo] A stk & 29 FA7}F gnjst= vhE A T3 AE 109Hkm
HEER AT RHE F-919] A A= aR2E )
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FHAY Sh at Sd at Sd at Tread Wear Flange Wear Flange Wear
[km] 63.5mm 13 mm 22 mm at Sh 63.5 at SD13 at SD22
13117 29.411 29.329 34.075 0.911 0.071 0.625
32951 29.284 29.283 33.726 0.784 0.117 0.974
64251 29.639 29.208 33.456 1.139 0.192 1.244
73535 29.830 29.203 33.345 1.330 0.197 1.355
89506 30.047 29.180 33.169 1.547 0.220 1.531
96223 30.141 29.168 33.087 1.641 0.232 1.613
107021 30.081 29.118 33.084 1.581 0.282 1.617
115496 30.186 29.043 32.879 1.686 0.357 1.821

(&F$] : mm/10%Fkm)
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Date of measuremeant Wheel wear biw
- 13th Jan'04 New wheel & Remarks
L=y =
T %OE] T §7 \:’4 94’ %C;’E] }?j {In mm) 13th Jan'04 Readings {in mm)
c Wheel K With respect fo | With respect o | With respect o
Eé Zj ] }\1 OE] Xé 7 Z_]' A]’%‘H n:r m.fe Total Km Earned: new wheel Sh | new wheel Sd new wheel Sd
' ° at at at
115,496
' 83.5mm=26.50 | 13mm=2940 | 2amm=34.738
o] o 3T b 13 A S —
PA— 1/]-, AL 3 J’]’ ZE_ O] O]’% ‘?‘_].— shat Sd at Sdat | Tread Wear at | Flange Wear at | Flange Wear at Flange
83.5mm | 13mm | 22 mm 3h63.5 3d 13 Sd 22 angle{dgr}
5(]'01 % E?_]_Tq— O] 31 ‘t?_]_' i]—ol A 30797 | 78060 | 37 731 7707 T aa0 7007 7215
1B a0 851 29081 32338 2361 0319 2399 149,91
2A_| 30882 363 | 33.092 2382 037 645 57
o °
9] YL AR ZA=E o101 28| 30538 | 29.165 | 32.714 2.038 235 024 53
3A_| 30493 084 | 329 993 316 172 34
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stal, 1 d&Fel gk wiE 101 3A o7 05 0 a7 KT 537 120
38| 3005 6 597 55 334 81 5
AT o] % = =3 3A__| 30,002 | 7880 736 55 o7 002 73,62
gl zpols ARSI 48| 20050 | 28713 | 32385 450 687 353 222
- _ 14 30 087 28,927 37 661 ¥ 478 o )
1) AlF3A] el E o3 18| 30317 | 78683 | 32350 7 717 7 388 7718
28 30 1632 20 768 33241 ¥ 137 149/ 2383
- - 2B 0127 28 960 32030 i 440 2 001 2708
7] ixﬂ %75} ] = %Eﬂ ;ﬂ] %X‘J‘ w0z 3R 30029 | 20317 | 33130 78 088 1608 23 00
iB 30 092 28 968 32 /88 S8 432 1 950 2301
- - aA_ | 30209 | 79.0 297 709 33 1809 2307
25 A2E Dt—cart & 38| 30148 | 28803 | 3271 ) 59 ? 02 23.50
A 27 032 79 77 36 940 772
o5 ° =9 = B . 00 a0 28 39 33 074
M—car+ §] *E ﬂ]%‘ﬁ Bé E OH A KE. 285 295 27 15 447 4.
8 & 11 775 14 286 1 E
/\]._9_;]_7] o Oﬂ M— ﬂ— b0z 3A 2 16 048 a7 239 9 a7
o © o car 3B 502 085 685 20 315 1o 81
4A 39 212 102 893 188 36 23.39
_ o] ©r = Qe 48| 30581 | 28752 | 32488 20 548 250 3256
DT—car g A E AP — T wen| 235 NE EIm =
Average Wear| 6B6 357 821
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M—car 1.11 mm 76 % | WlIHF-$]: Sh at 63.5mm
DT —car 1.81 mm 124 % | A B3 1.46 mm
A—side wheel 1.711 mm 108.6 % | vlZF9: SDT at 22mm
B-side wheel 1.441 mm 91.4 % | AA 4 :1.576 mm
A9 (14 ) 1.698 mm 107.7% | v]aF$]: SDT at 22mm
95 (23 ) 1.455 mm 923 % | AA B :1.576 mm

4 A7 A i AL
4.1 @9 2o FEH (Polishing)

Aoz HRpe wpER Q) FH5A4 FYE uA He AR, o]9 #yste] ERRI B64,
RP1A &l & 4 itk

\\)

4.2 27t 9+2] (Spalling/pitting)
Z7tute] (Spalling) 7> Aba wHel 3=k gjgo] #galo] w2 0w mpEo] WAgsh 7
oty oA AMRAN FE BAHW, H27F 4 7)FE AFEE o] Fel=, olfd @
A AbetA = Ao AL
Pitting> R v} #4255 27 59
gY = Atole] 71U W Zde] FFSHow WSk, o7 Q& AF FTHo BE u&
%, a9

=< =
¥ Zojrk 1 9] Pitting AP oz AE @We] Amet A7 FHe o 4

ol

o
it
i)
il
fru
rO
=
k3
0%
o
L
X
i,
rlr
jan)
S
il
i)
il
s
Wi
24
i
k)

O



AntA el AFA 2bE AF UIC R8(GFA4TH#: 0.56%, 270BH) B} £ ©A42xy Tl =
# AFe) & A-, IRS-R-19/93, Partd (23 0.6
al

a9 7 HHEAEAE A Edt dEd “1% 8 Pitting

1% 9 Spalling 1% 10. Step wear

4.3 T E5-9] step wear

9 1004 B vkl o] step wear @AFo]l WIRISHA wAYste], AEdAleL A= QA
i AFPALT FERAE AABIR oW, AAl abES vt et etE AR Ass AW A
%, step wear7b AT G9E #HdH AL @A v d9ds I & 5 (T 283
g vR A= EHE-geh Az abge] vlE AR W A0R2 A o]y s A
% step wear @42 AR1E ofjel o] FAH
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Oﬁk

F AT 1 Ay % 7 2

Tread Wear Flange Wear at Flange Wear at Flange angle
at Sh 63.5 Sd 13 Sd 22 (defficency)
| FA 1.09 0.29 1.03 0.73
Dt—car 1.50 37.1% 0.21 —29.3% 1.17 13.8% 0.96 30.9%
M-—car 0.69 -37.1% 0.38 29.3% 0.88 -13.8% 0.51 -30.9%
A side 1.08 -1.2% 0.24 -18.8% 0.91 -10.8% 0.68 -7.6%
B side 1.11 1.2% 0.35 18.8% 1.14 10.8% 0.79 7.6%
1,4 axle 1.05 —4.1% 0.43 47.7% 1.14 11.4% 0.71 -3.0%
2,3 axle 1.14 4.1% 0.15 —47.7% 0.91 -11.4% 0.76 3.0%
(9 mm/FF A2 10%tkm)
Az FAAYTY vEERE FRAYUY AE T vhEE 23 vpERe] dJAkE o
g8t AR 54 A mtE FAAE AT F deF Adsi o, Hobxzdd 949
RS off o] Ao FA Thssith

Flange Wear at Sd 22 [worst case : Dt—car(13.8%), B side (10.8%) ,

1.03X1.138 X 1.108 X 1.114
1.45 [mm/10%km]

1,4axle(11.4%)]

Flange Wear at Sd 13 [worst case : M—car(29.3%), B side (18.8%), 1,4axle(47.7%)]

= 0.66 [mm/10%km]

R ES WO Ay

Tread Wear at Sh Flange Wear at Flange Wear at Flange angle
63.5 Sd 13 Sd 22 (defficency)

271+ 5.0 mm 3.0 mm 6.0 mm 2.6 mm
217 2 6 ~10 mm 6 ~10 mm 12 mm -

H B+ 45.7 103.1 58.5 34.7
Dt—car BORS 145.8 51.4 26.5
M—car 72.7 79.8 67.9 50.2
A side 46.3 127.0 65.6 37.6
B side 45.2 86.8 52.8 32.3
1,4 axle 47.7 69.8 52.5 35.8
2,3 axle 43.9 197.2 66.1 33.7

Worst case N/A 45.5 (M car) 41.4 (Dt car) N/A

: mm/10%km)
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Dt—car Z9x g4 : 33.3 wkm 9.5 mm 3 3 133 Wkm
M—car Z WA AE FA 455 Ykm 10 mm 3 3 182 %hkm
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[1] ERRI Committee B64(1965), Comparative Tests On The Testing Plant, ERRI B64 reports No.1

[2] ERRI Committee B64(1969), Metallic inclusion in the composition brake blocks, ERRI B64 reports No.6
[3] UIC standard, 60kg/m Rail profile, UIC standard 861-3

[4] DMRC, “RS1 Employer’s Requirements : Technical specification”,1999
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