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Abstract [ Objective] Compared to conventional bogies,
the new type of turntable bogie exhibits smaller slewing resist-
ance coefficients and better curve negotiation performance.
Therefore, it is necessary to analyze the vehicle dynamics per-
formance. [ Method] Using SIMPACK dynamics software
vehicle dynamics models with turntable bogies and conventional
bogies are established. A comparative analysis is conducted on

the slewing resistance coefficients, curve negotiation perform-
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ance, and vehicle dynamics performance of the two types of
bogies. The impact of bearing friction coefficient on the dy-
namics performance of vehicle with turntable bogies is studied.
[ Result & Conclusion] For the two bogie types, under condi-
tions where the curve radius is 110 m and the speed limit is set
to 30 km/h, the derailment coefficient, wear rate, and axial
lateral force of TBV ( turntable bogie vehicle) are significantly
better than those of CBV ( conventional bogie vehicle) under
both new and worn wheels working conditions. The wheel load
reduction rate of TBV is slightly better than that of CBV. As
the vehicle passing straight tracks at different speeds, the vehi-
cle stability of both bogie types increases as the vehicle operat-
ing speed increases. Under new wheel working condition, the
lateral stability of TBV is significantly better than that of CBV ,
and the vertical stability is slightly better. Under worn wheel
working condition, the lateral and vertical stability of TBV are
significantly better than those of CBV. When the rotation of
TBYV is restricted, the stability, lateral stability, and curve ne-
gotiation safety of the vehicle deteriorate with the increasing
bearing friction coefficient, but all values remain within the
range specified by relevant standards.

Key words urban rail transit; turntable bogie; vehicle dy-

namics
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Fig.1 Diagram of train carbody structures with different bogie

types
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Fig.2 Vehicle dynamics models for different bogie types
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Tab.1 Calculation parameters and their values for the slewing resistance coefficients of different bogie types
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Tab.2 Slewing resistance coefficients of conventional bo-
gies at segments of different curve radii during air

spring normal operation
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Tab.3 Slewing resistance coefficients of turntable-type bo-
gies at segments of different curve radii during

turntable failure
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Tab.4 Slewing resistance coefficients of turntable-type bo-

gies under different turntable bearing friction coef-

ficient conditions
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Fig. 4 Comparison of derailment coefficient, wheel load re-

duction rate, wear number, and wheel-axle lateral
force for vehicles with two bogie types under new
wheel condition (curve radius of 110 m)
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