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Study on Influence of Rail Lubricant Timing
on Spalling Defects and Wear of Metro Test
Section Curve

WANG Xueyan, XIAO Qipeng, DU Maojin,
ZHANG Guangliang, WANG Shaofeng

Abstract In order to explore the effect of lubrication timing
on rail wear and spalling defects in the metro sharp curve, two
lines with similar operation conditions are selected. One line
carries out treatment of the two stages of lubrication and stop
lubrication, as in Case 1. The other line, as in Case 2, is
without any treatment and used for comparison condition. Both
working condition sites are tracked, observed and
comparatively analyzed. Research results show that: in the

later stage of the lubrication treatment, the rail side wear

amount of the 2 cases is within the normal growth range, and
the lubrication treatment has little effect on the rail side wear in
the early stage of the rail operation, and mainly suppressed the
rail gauge corner and the wear of the rail top. However,
compared to Case 2, Case 1 has a large area of spalling defects
at early stage due to the ‘oil wedge effect’ caused by early
lubrication accelerating the development of fatigue cracks, and
finally causes large-area spalling defects on the curve segment.
The reasonable lubrication timing and cycle of metro curve is
obtained from research, providing theoretical basis for metro
company operation and maintenance.
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Tab.1 Parameters of tracking test curve of different fastener types

2 1tk 4w = 24%/m £k 1/ m RN K /m [ 24/ m 5/ mm
1 350 217/304 120 97/184 120
2 450/400 289,270 140/130 149/140 120
7X-2 3 1200/1 000 120/200 80/90 40/110 70/92
4 1 200 140/178 90/95 50/83 90/68
5 350 571/329 120 451/209 110/120
6 350/400 148/270 120/130 28/140 120
ZX-2/ R4 TS
b 7 450/600 287/253 140/170 147/83 120
8 450/650 289/278 140/170 149/108 120
9 1.200/1 000 266/216 70/160 196/56 90/92
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Fig. 1 Distribution of test measuring points
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Fig.2 Average value of side wear in test working conditions
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Fig.3 Photo of later stage of Case 1 (lubrication treatment

stage )

FKILFTH 1, TH 2 il £ B LR AR
IR AR R B e B g, A R BAE Wi
B AR R s, TH 2 gtk 1CER R
350 m B2 184 m L2 R4l 120 m) 1y
JE AR E WK 4 s, 3T 2 WSS, LLaT
JIT 3 BB T o T 000 v Y ) 459 TG R KR T
RGBT AR i B 0 52 19 5 DL, o A TE kA 7
T A S ) B B e AT I B UL, Ao — BB B[]
Je , X PR T 00 A S J A 3R T ) B b e B i AT
Guit 55Xt SIS, AP T 0L IS 3 0
M 5 K 6 s o

K4 T80 2 5B IR G A 3 B )
Fig.4 Photo of later stage of Case 2 (lubrication treatment
stage )
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Photo of later stage of Case 1 ( stop lubrication

Fig. 5

treatment stage )
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Fig. 6  Photo of later stage of Case 2 ( stop lubrication

treatment stage)
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Tab.2 Spalling defect law in some curve intervals after

stop lubrication treatment

Mg g e o DB R KK B/ mm
s kr/m KE/m o R e 1
2 450 289 ALk 19 18 13 10

6 350 148 [+ fmiig 20 18 15 13
8 450 289 AM/NEIGMEE 15 13 9 8
9 1200 266 ERAM/NEBNEHE 10 8 10 5
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Fig. 7 Wheel-rail contact during rail side wear

linear development
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