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Abstract

new-model single-axle straddle monorail vehicle on small-radi-

[ Objective ] The curve-passing performance of a

us non-linear curve tracks and linear curve tracks is researched
and analyzed. [ Method ] A dynamics simulation analysis
model is established using multi-body dynamics software. Suit-
able evaluation indicators are selected based on the vehicle
structural characteristics. The minimum curve radius is deter-
mined using a method of combining statics and dynamics.
Through dynamics simulation, various vehicle dynamics per-
formance parameters such as monorail vehicle tire stress condi-
tion, running wheel flange angle, and overturning coefficient
are calculated for different working conditions. The stress situ-
ation of the vehicle is obtained for both small-radius non-linear
curve segments and linear segments with different curve radii.
[ Result & Conclusion] The new generation single-axle mono-

rail vehicle demonstrates excellent curve-passing performance
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on small radius non-linear curve tracks and linear tracks with
various curve radii.
Key words single-axle straddle monorail; vehicle; curve-

passing
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Fig.1 Diagram of monorail vehicle dynamics

topological structure
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Fig.2 Single compartment single-axle straddle monorail

vehicle dynamics model
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Fig.3 Stress state of vehicle passing curve segment
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Fig.4 Bogie angle induced by maximum longitudinal

displacement of hourglass spring
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Fig.5 Bogie angle induced by maximum deformation

of diagonal guide wheel
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Fig.6 Schematic diagram of carbody rotational angle with

stop completely pressed
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Fig.8 Curve radius calculated by static method
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Fig.9 Running wheel vertical force simulation results

under AWO0 working condition
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Fig. 10 Running wheel lateral force simulation results

under AWO working condition
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Fig. 11 Radial force simulation results of guide wheel and sta-

ble wheel under AWO working condition
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under AW3 working condition
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Fig. 13 Running wheel lateral force simulation results under

AW3 working condition
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Radial force simulation results of guide wheel and sta-

ble wheel under AW3 working condition
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Tab.1 Monorail vehicle dynamics performance parame-
ters under AW0 working condition
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R YA V- VA1 A VAR Y L VA - [ s A 2 VA 5

m (km/h) kN kN kN (°)

50 27.6 41.81 16.30 14.73 0.73 0.038
100 39.0 43.29 13.54 14.16 0.46 0.044
200 52.8 46.30 14.38 13.90 0.41 0.047
300 61.7 47.19 13.43 13.59 0.38 0.032
400 67.6 48.65 12.40 14.00 0.39 0.033
600 78.1 51.06 12.52 13.73 0.32 0.030
800 80.0 51.37 12. 49 14.54 0.34 0.046

R2 AWI TATHEHNERNNFMEESH

Tab.2 Monorail vehicle dynamics performance parame-
ters under AW3 working condition
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m (km/h) kN kN kN (°)
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600 78.1 66.46 13.26 14.41 0.34 0.028
800 80.0 66.73 13.47 17.20 0.33 0.051
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