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Tab.l Chemical composition of LM1 austenitic-bainitic steel

2T W%
GLEE
C Mn Si Cr Mo Ni Re \ Ti
LM1 0.35 2.8 23 1.1 0.35 0.3 0.03 0.08 0.05
F2 LMI1ERRRHLH 1 RE
Tab.2 Mechanical properties of LM1 austenitic-bainitic steel
B RE PR E o) /MPa R S 1% fifi Bf HRC JEHRBREE o /(kg - mm™)
BUE 1400~ 1560 12~14.5 37~42 1100 ~ 1 300

FIH X S Zefin it (XRD, &AH X Pert Pro MPD X S 2 A7 5430 AFF 5% 52 480 13U A A AL , Cu—Kodi 5B
g IR, R PR A A, 455t #2820 %1 Thermon Scientific % X 5142 G HL F-HETEAL (XPS) (ALE Ka H
AR 1 486.6 eV) X EEHE AL 5 B IR R I A TAH X CZ IE . (4 JEOL JSM-5600LV HY 44 Hi 7
T MBI U R R TSR A Fe,0. B 50 o A UMT-3MT BRI UG 48 AR EAS A 2544
B EE SR PR REVEA TITAN o BE4E RIS R AISIS2100 48R, 444 3 mm, fifi if HRC A 62~63 , 2 [ RS i 24
40.01 pm,
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Tab.3 Average friction factor
/N
100 200 300 400
FEEZKN(25 °C,0.05 m-s™) 0.70 0.65 0.60 0.50
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Fig.2 Friction coefficients curve of different loads
with the sliding time
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Tab.4 Average friction factor
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Fig. 3 3D morphologies of the wear tracks of different loads
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Fig. 4 Friction coefficients curve of different speeds
with the sliding time
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Fig. 5 3D morphologies of the wear tracks at different speeds
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Tab.5 Average friction factor

RE/C
SH
25 50 100 200
JEE45 Z%H(400 N, 0.05 m-s™) 0.50 0.58 0.67 0.71
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Fig. 6 Friction coefficients curve of different temperatures Fig. 7 3D morphologies of the wear tracks at different
temperatures

with the sliding time
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Fig.9 XPS spectra of Fe2P for the steel Fig.10 XPS spectra of Ols for the steel

3.5 REMBIEENIES

TEAESL W B EE I e R rpy , MR R I 2 %2 —
FRINV IR B 2l . BRI SR 22 1
Z U HTAL PRAR (BB B R A — i SR LAY
SEACERMEIR . BEE SR REAT , AN B AR

R6 BIRUWERS T
Tab.6 Chemical composition analysis of wear track
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Study on Sliding Friction Coefficient of High-speed Wheel-rail Materials

Xiao Qian',Mu Ming’, Zhou Xinjian', Liang Jun’

(1. The Key Laboratory of Conveyance Tools and Equipment of the Ministry of Education, East China Jiaotong University, Nan-
chang 330013,China; 2. School of Mechanical Engineering, Southeast University, Nanjing 211189, China; 3. State Key Laborato-
ry of Solid Lubrication, Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000, China)
Abstract: Friction exists between wheel and rail in high-speed train operation, including not only the rolling
friction, but also relative lateral and radial sliding friction. Thus effects produced by sliding friction in big curve
corners can not be ignored. In order to study sliding friction coefficient of high-speed train of wheel and rail ma-
terials under different conditions, this paper uses UMT-3 friction testing machine to explore the friction behav-
ior of wheel LM steel material samples under different conditions, such as different loads, different tempera-
tures, different relative speeds. The friction mechanism is analyzed by scanning electronic microscope (SEM),
X-ray diffractometer (XRD), X-ray photoelectron spectroscope (XPS) experiments characterization equipment.

Key words: Sliding friction; friction coefficient; high-speed trains; wheel-rail material

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



