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Abstract:In order to find out the wheel -rail rolling contact behavior of the train under traction and braking
conditions, so as to provide a theoretical basis for the research on wheel-rail damage mechanism in the future,
taking CRH2-300 EMU wheel-rail as the research object, the wheel-rail contact mechanical behavior based on
traction and braking performance adhesion coefficient model is studied by finite element simulation. The results
show that the friction coefficient based on empirical model is significantly greater than that based on traction and
braking model and Shinkansen model. The friction coefficient of Shinkansen model is close to that based on
traction braking performance model. Under the traction condition, the tangential force image shows the form of
two—point contact, and the point—contact tangential force at the front end along the running direction is signifi-
cantly greater than that at the rear end of the running direction. Under the braking condition, the tangential force
is of single point contact at the beginning and then a two—point contact. At the wheel rail contact point, the

shear stress of the wheel S23 is in a circular arc shape, and the circular arc trend is consistent with the direction of
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the wheel angular velocity. The circular arc trend of the shear stress of the rail and the wheel S23 is symmetrical.
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Figd | Friction coefficient under braking conditions
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Fig.4 The wheel-rail 3D finite element model
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Fig.5 Stress state of wheel-rail static contact
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Fig.6 Dynamic variation diagram of normal force on
wheel-rail contact surface under traction condition
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Fig.7 Dynamic variation diagram of normal force on
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Fig.8 Dynamic variation diagram of tangential force on
wheel-rail contact surface under traction condition
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Fig.9 Dynamic variation diagram of tangential force on
wheel rail contact surface under braking condition

ARAS FEBURNIR I 5 B ok A
3.1.2 #Efi T

Ml AR E T, FR U R ke ) R AR
B, Hoh B 5 THL T 4 5B 5 22 5| M e A AL B
fil 3 AKOF AR — 3, i3 00T (1 28 B A5 R 5 ]
B PERERT AL il s ) AP B AR — B, i — 2Ll
A, PR T 2SR 5 AR 5 ) Sl REAR T i) 2
fiih Hs 7 2= L X5 2 B IRDIE , an & 10 AL 11 s

Contact pressure empirical model
1 600} Contact pressure tractive model

= Empirical model
=1 400} Mean 681.31
@ SD 116.02
= t=0s 1=2s
@ L
§ 1200 Braking model
& Mean 680.52
g 1000¢ SD 11631
= 1=0s 1=2s
S 800F

600

1 1 1
0.0 0.5 1.0 1.5 2.0
Time/s

B 10 ZFSI TR THRAEMENDISTLE
Fig.10 Dynamic variation diagram of wheel—-rail contact
pressure under traction condition
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