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A Study on Wear Prediction of Railway Wheel (2nd report, The Comparison of Wear Laws by Numerical Simulation)
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Wear of railway wheel may affect not only the lifetime of wheel but also the vehicle performance. Using the multi-body

dynamics software SIMPACK. the wear prediction is carried out. The contact conditions such as wheel-rail contact position and

creep force are calculated and the wear amounts are predicted. The wear amounts are calculated by Archard’s wear law and

Lewis’s one and also by the wear laws based on the results of a wear test machine. The obtained amounts are compared to those of

the measured worn profile.

F—U— R Sl B, R, BETH, vAFRT 4T, YIialb—var

(railway wheel, wear, wear law, wear prediction, multi-body software, simulation)

1. ¥#8

FH B OIEFEITHRO B O BT, EHOZREEIZ b
B L, 3y OHCETE ML 52 D ERERS,
AFRIET O M - L—VBK CET I ab—va Uit
ARERVALTRTF 4 V7 hDO—>TH25 SIMPACK % A
T, BRETFHBMHRAALTH> L2 AN ET 5, BlG- L—
NGRS 7 ) — 7 N in ¥ OBARIE%E SIMPACK |2
LB L, BEfEO Archard 35 5 O Lewis BEEERN, 5 1 @
DFEFERRBAL P12 IE S 7o FEREGR B 2 AV - JBEHE R C IS EE
BEHEL, TROOHEEITY, F 2T, ho#itigk
& AR 32 < HUREEFER S Z 0 = & B A
STWHHMTEAERRE L, HHEFRPIR & OBETT I,

2. FEREH|

2-1) BEFFAERER]  RRSERER OBl 2 KT - i,
Bex iPERERIA TV B S, AP T, BUFIZRT Archad
Al KO Lewis ANZESWCREE L, Z O #E O L% 1T 9,

(1) Archard JIl @O @A WBARIZ IS I ARE
25 ThY, B~ v 71X 0 BEERE k PRET S, £h
ENOHIKT & IZITIRO B DRI G2 BTV D D, A0
FCHENENTOPROMEHNLZEEL, 1D XD
[CEFER A 5 2 5,

(2) Lewis Bl = F—iic 5< # 2 O
ZLEMENTHEOD 2 Y —FJ) k420 RO A A
HRE K 0 B U7 BEREAREE Tyvd (2 X 0 BIREREETTIZ 354

HHCIBCY 72 ) OFFFEBRERART, 1 L0 ERARE

Hx%,

F k=350 %10
% 0.8H
oy
g ky=5.5% 104 ky=35% 104 ky=55% 104
0 0.2 0.7
Shiding velocity [m/s]
Fig. 1.  Wear map for the wear coefficient k
Table 1. Wear regimes and coefficients
Regime Wear index T4 [N/fmm?] | Wear rate R [(ug/m)ymm?]
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Fig. 2. Test results for the wear coefficient
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Fig. 3. Test results for the wear rate R
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Fig. 4. Circumferential averaging of the wear depth
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Fig. 5.  Wheel profile and distribution sections
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Table 2. Track condition

Section Percent Radius Canl Slack Speed
Straight 60 % 60 km/h
1000 m 20 mm 0 mm
Curve 400 m 50 mm 7 mm 50 km/h
40 %
160 m 115 mm 13 mm
Tumout 91 m 20 km'h
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Iig. 8. Wear depth: vs. worn rail
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Fig. 9.  Comparison of wheel profiles and of the wear depths
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