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Performance Simulation Analysis of GJ-3 Rail Fasteners
based on the simulation of wheel force

WANG Yuhui, WANG Anbin, LIU Lang
(School of urban rail transit, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] In order to study the strength performance and frequency parameters of GJ-3 type fasteners, this paper takes the GJ-3
type fasteners in the existing line as the research object, establishes the simulation analysis model of GJ-3 type fasteners, carries out
the static stiffness simulation under the simulation of wheel-rail force, and obtains the simulated transverse stiffness and vertical
stiffness, which meet the design range. Iron plate is obtained by strength analysis of the upper and the lower the stress of iron plate,
can meet the strength requirements. Model for modal analysis of the strength analysis calculation and gives the structure of the top 25
order natural frequency and vibration mode, the dangerous frequency is obtained. The frequency of the wheel after rail fastener, the
frequency of the axle after rail fastener, bogie through rail fastener frequency under the three frequency, and consider the train at the
speed of 120 km/h and 140 km/h under the situation of train vibration frequency calculation, The results show that all the natural
frequencies of the coupler are far away from the excitation frequency of the train, that is, the coupler will not resonate with the
excitation of the train.
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Fig. 1 Finite element model diagram of fastener structure
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Tab. 1 Main component parameters

EE RER/MP) HE mej -
% 2.1x10° 0.3 7.85
IR 1.74x10° 0.28 7.2
TRk R 1.74x10° 0.28 7.2
BUT BB E AR 5 0.49 1.2
F EIR e 2 AR 5 0.49 1.2
P S 1x10? 0.3 7.8
Jedk 1.07x10° 0.4 1.15
T i E AR 7x10? 0.15 0.95

2.5 WEHBTA

S T AR T He BB sl Ao ) SE PR A L, )
GJ-3 BRI R Gt n s, FU i mAKCFHE T («
A1) 15 KN, BB (z 1) 30 KN, 7K 5%
BE S 3E  Atin ,
3 GI-3EMERGEHBBEST
3.1 (HEERE

AR R A AVF T, 0 2 ) W
I, X i A M A ) T T o e O AR R DR
PR EEMEREIR bR —T . R DA A GI-3 B4
PEHEAT R 7205 B B0 0 LA ) D) 0 8 o D
EERS oM N R K

SEFRRE ] (2 ) ARTEANIE] 2 B, R i K
MR 2.476 mm, FHLTE 3 B0 F 4 DSZERT
4 AR SRR ) 2 B 43 51 2,352 mm | 2.352 mm
2.370 mm ,2.370 mm , XI5 AP oCs 5 1) L B8 Sk
2.451 mm, Z5HIGE] (y 1)) ABTRANE 3 s, 188
[ f5 KRS A3 91 h — 1.647 mm | 5L T 18 43 B 467 T
4 DGBRIY 4 A SR 1 57 853  -0.383 mm
-0.383 mm.—-1.233 mm ,—-1.233 mm,%ﬂ?ﬂmﬁqj)[}
[y 5 ) 8% A —0.807 mm,, MR K30 20K | R 4307
ELRE [0 W BE K 6. 12 kN/mm, {5 B 3 [7] N BE K
18.21 kN/mm {5 ELAS FI| f 8 ) W] 2 165 o) W) 2 A
SRR AT T M EE Y LN B LA R A
BRI
3.2 BESWITE

J TR BT, GI-3 Al
PR 2R AR AT J2 Bk AR 1Y 32 I B, FE DT B
SER T RO T 2R R AT,
NS E LI 4 FOE S R



2510 1

FME, S BT GI-3 BUNEERE DT 1T 139

2 HEETERE

Fig. 2 Transverse deformation of the structure
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Fig. 3 Vertical deformation of the structure
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Fig. 4 Stress diagram for upper iron plate
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Fig. 5 Stress diagram of lower iron backing plate
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Fig. 6 Mode diagram of the first order
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Fig. 7 Mode diagram of the second order
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Fig. 8 Mode diagram of the third order
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Fig. 9 Mode diagram of the fourth order
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Fig. 10 Mode diagram of the fifth order
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Tab. 2 Results of the first 25 modes
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Tab. 3 Characteristic frequency of track at different speeds  Hz
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120 2.1 13.3 55.5
140 2.5 15.5 64.8
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