5540 B4 2 R K E KR Vol .40 No.2
2023 4F 4 H Journal of East China Jiaotong University Apr. , 2023

X EHS:1005-0523(2023)02-0087-08
ETE5| IR R ZEMIT AR

AR 2 REE S R R

(1. A7k sgidi R sg il i fin TR Be , LVPE B 3300135 2. B 7R A8l R I 4545 2ot 17 195 33001333, A 7- 28 i @41

Flof 5 TRR2BE, TLVE B 5 33001354, A8 AR A2 38 oy BIU3E 22 38 BE A 50t P AR M 0 5 (e Il 5 T i S 308, VIV B 5 330013)
WE: ATRALERIN A 2 TOUT 09 2] F 8 HAHE AT H, N4 )5 85 R 0 M2 oy BT L R R sk 2
CRH2-300 & ) £ R4 A BT B E A AT AL TR TR SISt B A MR R A FATH B REK
M ATZERAGFREAKIFRTATEI AHBREGERERUBH T ARG R AL N TEREBGFE AL R
TR S AR A G R AR ARIE R T T e A EZNH LMY &, LGB H 6k 55k é A
MERTEATREH, MERNDZAT WE A LRSS 2 AL EER MBEEARE SR, ERNEREL, £ S23 08
HEEIRF L ARS S Ak gy — %, WIS £4 S23 I m A B IR E Hoad Ak,
KPR AR BHERAMGERAF AR
HE S %S 027012 MXHERAR SRS A
ARSI AERKFME RAEE RiE =, KT R3] 5 3 ak ag s34 AT A BT T[)]. 4 & 38 X 5 54k ,2023,40(2) :87-94.

Research on Wheel—-Rail Contact Behavior Based on Traction
and Braking Performance

Mou Minghui'?,Zhao Longzhi*, Chen Daoyun*

(1. School of Transportation Engineering, East China Jiaotong University, Nanchang 330013, China; 2. Network & Information
Center, East China Jiaotong University, Nanchang 330013, China; 3. School of Materials Science and Engineering, East China
Jiaotong University, Nanchang 330013, China; 4. State Key Laboratory of Performance Monitoring and Protecting of Rail Transit
Infrastructure, East China Jiaotong University, Nanchang 330013, China)

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 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 the
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wheel angular velocity. The circular arc trend of the shear stress of the rail and the wheel 523 is symmetrical.
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Fig.2 Friction coefficient under traction condition
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Fig.3 Friction coefficient under braking conditions
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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
wheel rail contact surface under braking condition
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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
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Fig.10 Dynamic variation diagram of wheel-rail contact
pressure under traction condition
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Fig.12 Dynamic change diagram of wheel-rail node

contact area under traction condition
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Fig.17 Dynamic variation diagram of wheel-rail S23
shear stress under braking condition
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