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Abstract The adhesion coefficient between the wheel and rail has a significance influence on the safety and stability of the train
operation. In winter a thin film of ice presemed onrail will greatly reduce the wheel-rail adhesion coefficient. In this paper the

contact region of wheel/rail will be divided into two regions, that is the solid contact region of ice-steel and the mixed lubrica-

tion contact region of water-steel according to the phase diagram of ice and the principle of pressure melt. The adhesion coeffi-

cient of hi
gion from

transverse

gh-speed wheel/rail is investigated with the variation of speed from 100 km/h to 500 km/h under the temperature re-
—21 °C to 0 C based on the unified Reynolds equation. Regular patterns on wheel surface, such as longitudinal,

and rhombus, formed by laser texturing, will improve the adhesion coefficient of wheel/rail under ice-water mixed

lubrication. The investigation is helpful for adhesion controlling technology of high-speed railway.
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Fig. 5

lubrication with temperatures at the creepage of 0. 3%
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Fig. 6 The adhesion coefficient of random pattern under ice

lubrication with temperatures at the creepage of 2. 0%
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Fig. 16 The adhesion coefficient under ice

lubrication with temperatures at 500 km/h



4
(9] )
—21 C~0C . .
(D s
200 km/h 500 km/h
0.015 0. 004 , H
( .
N ) s
(2)
, p Sup Su >
/j 1)
(3 s
( - ) ’

[1] OHYAMA T. Tribological studies on adhesion phenom-
ena between wheel and rail at high speed[J]. Wear,1991
(144) :263-275.

[2] ZHANG Z F,XI S,LIU N, et al. Analysis of temporal
and spatial changes of snowfall in china from 1961 to
2012[J]. Resources Science,2015,37(9):1765-1773.

s s , . 1961-2012
[l 22015, 37(9):1765-1773

[3] REYNOLDS O. Papers on mechanical and physical sub-
jects[ J ]. International Journal of Heat &. Mass Trans-
fer,1903,12(2) :129-136.

[4]SCHULSON E M, FORTT A L. Friction of ice on ice
[J]. Journal of Geophysical Research Solid Earth, 2012,
117(12) .12204.

[5] SCHERGE M, BOTTCHER R, RICHTER M, et al.

High-speed ice friction experiments under lab condi-

tions:on the influence of speed and normal force[]].
ISRN Tribology,2015,2013(3) :198-204.

[6] BAEK K S,KYOGOKU K,NAKAHARA T. An experi-
mental investigation of transient traction characteristics
in rolling-sliding wheel/rail contacts under dry-wet con-
ditions[ J ]. Wear,2007, 263(1-6) :169-179.

[7] WAGNER W,SAUL A,PRUSS A. International equa-
tions for the pressure along the melting and along the
sublimation curve of ordinary water substance[ J]. Jour-
nal of Physical & Chemical Reference Data, 1994, 23
(3):515-527.

[8] HU Y Z,ZHU D. A Full Numerical Solution to the
Mixed Lubrication in Point Contacts [ J]. ] Tribol Trans
ASME,2000,122 (1) :1-9.

[9] JIANG H, WANG B, LI Z , et al. Influence of Macro-
scopic Topography Orientations of Wheels on Friction
Coefficient of High Speed Wheel/Rail under Water Lu-
brication[ J ]. Chinese J. Theoretical and Applied Me-
chanics,2018,50(1) :157-166.

[J]. .2018,
50(1):157-166.

[10] BETT K E,CAPPI ] B. Effect of pressure on the vis-
cosity of water[ ] ]. Nature,1965,207 (4997) :620-621.

[11JCHEN H,OHYAMA T,YOAHIMURA A. Numerical
analysis for the influence of water film on adhesion be-
tween rail and wheel [ J]. Proc Inst Mech Engrs: Part
J,1998,212(5) :359-368.

[12] CHEN H,BAN T,ISHIDA M,et al. Adhesion between
rail/wheel under water lubricated Contact[J]. Wear,
2002,253(1-2) . 75-81.

[13] CHEN H, ISHIDA M. NAMURA A. Estimation of
wheel/rail adhesion coefficient under wet condition
with measured boundary friction coefficient and real
contact areal J |. Wear,2011,271 (1-2) :32-39.

[14] DOWSON D. Elastohydrodynamic and micro-elasto-
hydrodynamic lubrication [ J]. Wear, 1995, 190 (2):
125-138.

[15] CAI B.JIANG H,WANG W, et al. Influence of surface
roughness orientations on friction coefficient of wheel/
rail specimen in oil lubrication[ ] ]. Chinese J. Theoreti-
cal and Applied Mechanics,2016,48(5):1114-1125.

LIl ,2016, 48
(5):1114-1125.

— 659 —



