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Fig.1 Wheel-axle clearance and piecewise linear force element.
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Fig.2  Dynamics model of three-piece bogie of freight wagon
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Table 1 Vehicle’s mass, structure and suspension parameters

®3 LM BEEEEEEMEE
Table 3 Equivalent conicity and contact bandwidth of LM

Axle load 25t Car body mass 15000kg
Wheel base 1.87m Bolster mass 671kg
Bogie base 8.65m Frame mass 458kg
Wheel radius 0.4785m  Wheelset mass 1790kg
Sider bearer distance ~ 1.524m  Side bearer stiffness ~ 2.2MN/m
Vertical stiffness of Vertical stiffness of

39.5MN/m 5.2MN/m
primary suspension bolster springs
Lateral stiffness of Lateral stiffness of
SMN/m 2.5MN/m
primary suspension bolster springs
Coefficient of primary
Wedge vertex angle 32° 0.3/0.37
/ secondary friction
®2 BULESH
Table 2 Wheel/rail match parameters
1435/ CNo60/
Track gauge Rail profile
1520mm CN60D/P65
Rail cant 1:40/1:20 ~ Wheel profile LM
Wheel back—to— 1353/ Distance of roll- 1493/
back distance 1440mm ing radius 1580mm
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0.132.LM-CHN60D %4 SCHE R 0.081, AN B e %o 1
R A AR FE i X A3 A 25T OF HAE PR ELEE
2R R — 2. PURYE N 140 FL120 0, LM 5
P65 VL HC Y 45 SCHERE 5351 0.146 F110.228, B i 3%
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Combina-
P65,1:  P65,1:
tions of CHN60,1:40 CHN60D,1:40
20 40
rail, cant

and gauge 1435 1520 1435 1520 1520 1520
Conicity/~  0.106 0.132  0.081  0.083 0.228  0.146

Band-
8.8 10.6 7.5 7.4 22.4 11.2
width/mm

8 642 -4-8 ¥y, [mm] 642 -4-8 y,, [mm]
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Fig.3 Spreading of contact pairs of tread LM

(d) P65, 1520mm, 1:40

"3 -2 -1 0 1 2 3 T3 -2 -1 0 1 2 3
Distance error (mm) Distance error (mm)

(a) CHN60, 1435mm, 1:40 (b) P65, 1520mm, 1:20
4 B0 AR 152 26 X6 S50 B2 R 52 i)

Fig.4 Effect of wheelback distance error on wheelset conicity.
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Table 4  Critical speed of vehicle without wheel-axle clearance

Standard Standard Broad Broad

track with  track with  track with  track with

new wheel ~ worn wheel new wheel worn wheel
Empty car 164 152 155 112
Loaded car =200 142 152 120
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Fig.5 Wheelset hunting displacement at various lateral wheel-axle

clearance
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DYNAMICS ANALYSIS OF A GAUGE-CHANGEABLE RAILWAY
FREIGHT VEHICLE BOGIE *

Shi Huailong Luo Ren’
(State Key Laboratory of Traction Power , Southwest Jiaotong University, Chengdu 610031, China)

Wang Yong Shi Yixuan Guo Jinying

Abstract Considering the gap between the wheel and axle, the dynamic model of a three-piece and gauge-changeable
truck was established, and the running performance of the vehicle and the wheel-rail contact characteristic of LM tread
on both the standard and broad gauge tracks were investigated. The LM tread with gauge 1435 mm and 1520 mm, the
rail inclination 1/40 and 1/20, and the standard and worn rail profiles were selected for parameter analysis. It was found
that the compatibility of LM tread for two kinds of rail inclinations is good, but it is sensitive to the change of the bottom
slope after tread wear. Moreover, the LM tread is sensitive to the transverse gap the wheel and axle on the standard line,
but insensitive on the wide rail line. The transverse and rotational gaps lead to a reduction in the critical speed of the ve-
hicle, which are recommended to be selected within 0.6mm and 0.5mrad, respectively. However, the gaps do not affect
the safety and smoothness of the vehicle operation, and the dynamic performances of the vehicle on the standard and
wide rail lines are almost the same. During the operation of the gauge-changeable vehicle, both the transverse force and
longitudinal creep force between the wheel and rail lead to dynamic changes of the transverse and rotational gaps. Final-
ly, the normal distribution statistics of the axle-gap and wheel-rail loads were conducted, which indicated that the axle-

gap load is equal to the wheel-rail load.

Key words gauge change, wheel/rail interaction, vehicle dynamics, stability, wheel/axle clearance
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