ERVE
20194E 9 A

[ B K % OE BB % B
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 47 No. 9
Sep. 2019

XEHES. 0253-374X(2019)09-1334-07

DOI. 10. 11908/j. issn. 0253-374%. 2019. 09. 014

i 5K 3 78 0 S B0 O R R 1

TEF, L&, &

o, BRAER

(RIBF K BB 5T EIE B 5 B I 201804)

R A B R B b8 0 s X B
VSO RCHE 45 3 T2 IX B i s 1) SR L S TR, AR5 AL =
Y ST BROTAR B HEA TR AS 0 » 2 TS M0 Ft) it B i
TR 5 PUE LA ST IR B AR SRR AR BRI e Jm R
FREENIIG, f 3 AT B R RO AT O BT, X R
BRFRAEAE B NS REAT AT B 9. 48 SR 3R W Sl 0 ol
RAAR WA BN, T ELAS R 423 T W fE AR R A & &5
BB ME L 1/3 R ERE, T BMRAEET, EE
TIOR3 o o 398 S 95 0 | 3 A B I A2 AT ) » R AR S R A
7 5 AN TR BE T » 352 5 FR) A8 I A9 3R A o 3 38 )l 28 TG 24 A
AR PR T T R A R[] S A R B R L 7E 80
km ¢ h™'F0 60 km « h™ ', S BE7E 40 Hz,80 Hz Sz N A &
T BEIEBOA s TAE 428K 40 km « h™' F, Bl B EERIN
Yy SJ R TR 42X B B (3 A — e R, B R, B
TRV FE R s (ELBS AR 190 2 FR I BE AN 5 4 il 2 ) 38 K T
HK.

F4ER . M WEINOHE WEBE; B SR
BRERE

FESEE. U213. 42 STEARERD. A
Rail
Common Fastener Track in Metro

Corrugation Characteristics of the

LEI Zhenyu, WANG Zhigiang, LI Li, GENG Chuanzhi
(Institute of Rail Transit, Tongji University, Shanghai 201804,
China)

Abstract: The typical passing frequency of the corrugation
was obtained by analysing the measured data of the rail
corrugation of the common fastener track section on a metro
line. Then, the three-dimensional solid finite element model
was established and the modal analysis was carried out. It was
found that the typical passing frequencies of the measured
corrugation are close to the frequencies of some bending
modes of the track structure. Finally, based on the theory of

friction work, the wear calculation model was established and

ks HHA: 2019-01-15
H4E&WE. EREARPFES (11772230,51408434)

the simulation was carried out. The frequency characteristics
and development process of the corrugation were analysed and
studied. The results showed that the peak value of the
common fastener track at the low frequencies is relatively
high, and the peak frequency is basically the same at different
vehicle speeds. Combining the wear superposed graph and
one-third octave diagram, it can be concluded that at the same
speed, with the increase of the superposition number, the
superposition position of the peak and valley of the corrugation
is the same respectively, and the characteristic frequency is
the same; and at different speeds, the characteristic
frequencies of the corrugation do not change with the change
of the speed, which reflects the characteristics of the fixed
position and frequency of the corrugation. At the speed of 80
kme+h ! and 60 km « h™!, the corrugation is more likely to
occur in the frequency band of 40 Hz and 80 Hz, while at the
speed of 40 km » h™!, there is mainly uniformity wear on the
rails. At the same time, the speed of the vehicle has a certain
influence on the growth of the corrugation. The higher the
speed, the greater the overall wear loss, but the development
speed of the wear does not completely increase with the

increase of the vehicle speed.

Key words: metro; common fastener track; rail corrugation;
fixed frequency characteristics; wear development
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Tab.2 Vehicle parameters
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Fig.5 Vehicle system model
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Fig.6 Common fastener track model
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Tab.3 Characteristic frequency of common fastener
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Fig.8 Corrugation on track surface
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Fig.9 Corrugation characteristic
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