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Abstract: The current engineering problems, present progress in research, and engineering
treatment methods of existed traditional steel wheel rail type wheel/rail system were summarized.
The formation and propagation mechanisms of rail corrugation and wheel out-of-roundness were
analyzed, and innovative suggestions for addressing the tread hollow wear problems of high-speed
trains were made. A personalized optimal strategy was formulated based on the systematic novel
idea of obtaining safe and economical railway conditions through the profile design, wear

evaluation, and wear control of wheel/rail system. For current rail grinding and wheel
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reprofiling, a summary and a discussion of future trends were presented. Based on a discussion of
wheel/rail system detection methods, suggestions were made to avoid excessive detections, and
the future development trend of wheel/rail system was predicted. Analysis results show that the
mechanisms of rail corrugation and wheel out-of-roundness are both the coupling of parametric
excitation and wheel/rail tangential wear of wheel/rail system. The wear on the hump zone is
higher than that of the concave zone together with the coupling phase of variable normal force and
tangential wear. In the case of the tread hollow wear of high-speed trains, the trouble seems to be
caused by the inlaying wear on the very small wheelset/track interaction on the straight track
with high speed and super large-radius curved track, which can be based on the copy-type wear of
wheel and rail treads during the highly stable wheelset/track lateral movement. The cause of
wheel flange wear of low-speed trains appears to be the flange guiding action together with the
large lateral creep force on the radius of the sharp curved track. The hollow wear of the tread
does not easily form. Various rail and turnout problems are usually related to the load bearing and
impact. Its fatigue failure is mainly the low-frequency high-stress fatigue failures. With the increase in
the running speed and axle load, the limitation of optimization on the wheel and rail side reaches its
maximum. Thus, only through systematic optimization between wheel and rail can their potential be
realized and the application value of the rail system be maintained. 7 tabs, 14 figs, 60 refs.
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Table 1 Classification of existing troubles of wheel/rail system
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Tab. 2 Various defects and some mechanism of tread and possible treatments
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Tab.3 Various defects and some mechanism of rail surface and possible treatments
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Table 4 Various rail internal fatigue and some mechanism and possible treatments
5 45 1) A P 45 4 1 1 i Jis 45 5 R 5 1 11
B L e 2 ik LTS B A SO
__{an W SEGE AN, | KOHREGTE : 7 5 B 14 3 D £ A 5 L
eI A B LT 5 L K
AR R R | KA R
B RSB R 4 ’ - o
45 40 9 4 bt B SR R KR AT
TS IBIPN
IR 554 i L
T ) 200 R I L LA B X 14 TR ] 5
LT PR, | TR G S L YN R B L I X P
e 3 7 1) 5 2 35 4480
BEEORIE | gy g I E TR | IR SRR TG 30 mm | B4 L L
50 mm BT 5 LA | a8 T0s s e . PUF B bt s TR | MR, BEAHZAL AT
RFold sk piz s | SEEEs B £ 5 3ot 4T S THS b 058 £ 4T
- 0 7 5 T 2
i 7 X B T ) T % T 1 T R 1 Lk A
i ‘xﬂmm T ptrons | MWIRIUYE L ﬁﬁ%ﬁ\th{ﬁﬁ%ﬁ
W U S £ 1 2% 5 RT3 e i 4
- RS EOR LIRS A
WA RNED | WEEAERL M L BB HE P B — T 0 1 PR 5 LAl
TR 96 5 A B - 3 FRSF Il J 2 8 i 8 JLAT RS
1 S E R Y HE B L 5 A §T8

<2 JA YR R Bl 5 e AR

BB B R RS E




%14

wOMF R ARGIARE RA

47

x5 EBREXZMEEMES N ERTITHEE

Table 5 Various turnout zone defects and some mechanism and possible treatments
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Table 6 Various rail surface plastic deformation and some mechanism and possible treatments
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Table 7 Basic features of rail corrugation

measured on a metro line
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6 400 m A2 £k 160~220 0. 20
7 400 m Ak 150~160 0.10
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Fig 2 Measured corrugation of No 4 on turnout 9
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