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Table 1  DOF of Vehicle

body/ constraint X Y Z (0] 0 3
Vehicle bodyx3 o o o O O O
Framex3 o o o O O O
Axle boxx12 X X X X O X
Wheelsx12 o O X X o O
Free hinge of Vehicle body @) X o O O O
Fix hinge of Vehicle body X X X o O O
Rotary hinge of Vehicle body X X o O O O
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Fig.2  The model of vehicle dynamics
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Table 2 Curve condition

Length of straight Length of Radius of Length of

V/(km/h) Supereleva/m
track/m transition track/m circular track/m circular track/m
15 100 30 50 50 0
20 100 60 80 50 0
25 100 60 120 60 0
30 100 80 150 100 0
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Table 3 Working performance parameters of air spring

conditions 1 2 3 4
Vertical deformation/mm 5 7 6 5
The air spring of Mc1 Load/kN 41.148 41.226 41.235 41.407
The pressure of main chamber /MPa 0.27771 0.27804 0.27884 0.28734
Vertical deformation/mm 3 5 6 4
The air spring of T Load/kN 69.996 70.126 70.042 71.749
The pressure of main chamber /MPa 0.41542 0.41598 0.41612 0.42356
Vertical deformation/mm 7 9 8 7
The air spring of Mc2 Load/kN 39.996 40.142 39.400 41.320
The pressure of main chamber /MPa 0.28594 0.28628 0.28647 0.2867
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FEASIBILITY ANALYSIS OF AIR SPRING IN 100% LOW FLOOR
LIGHT RAIL VEHICLE *

Fan Shaoxuan'® Qi Zhuang' Mo Rongli® Ye Te’
(1.School of Mechanical Engineering , Shijiazhuang Tiedao University, Shijiazhuang 050043, China)
(2.CRRC Zhuzhou Times New Material Technology Co.,Lid., Zhuzhou 412000, China)

Abstract A three-module marshaling model for a 100% low floor light rail vehicle with longitudinal coupled side-motor
drive bogies was built by using the multi-body dynamics simulation software SIMPACK. The main plenum, orifice, and
additional plenum of the central suspension air spring were modeled by MATLAB/Simulink. The operating conditions of
the 100% low-floor light rail vehicles were set, and the feasibility of using air springs in the 100% low-floor light rail ve-
hicle were analyzed by co-simulation combining SIMPACK and MATLAB/Simulink. The results indicated that both the
vehicle stability and curve passing ability are improved after using the air spring. Specifically, the critical speed of hunt-
ing instability is increased to 149km/h, which is higher than the design speed. Both the stability and the maximum accel-
eration index are less than 2.5 as the vehicle runs. When the vehicle passes through a small-radius curve, all the wheel
load reduction ratio, derailment coefficient, wheel lateral force, and wheel rail lateral force are less than the evaluation
standard limit, and all the performance indices meet the technical standards of this type of air spring. Therefore, the ap-

plication of air spring to the 100% low-floor light rail vehicle is feasible.

Key words 100% low floor light rail car, air spring, stability, stability, curve passing

Received 1 October 2019, revised 12 March 2020.

* The project supported by the Young Talents Program of Hebei Colleges and Universities (BJ2017001) , and the Hebei Natural Science Foundation
Youth Science Foundation Project(A2018210064)

+ Corresponding author E-mail : fsx0701@163.com



