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compared to those with no raining. The magnitudes of the total cross force and overturning moment increase as the rainfall

AHIRE T3

intensity increasing, but the total lift decreases only slightly. The underneath flow characteristics of the real shape of high—
speed trains were studied with the unsteady numerical simulation method, and the influence of the rotating structures of
bogies on the flow characteristics at the bottom is comparative analyses. The aerodynamic drag of the underneath components
of the train is one of the important parts for aerodynamic drag of the whole train, and the aerodynamic load of the train
bottom has a significant influence on the vehicle aerodynamic load. The rotating of bogies may seriously influence the
unsteady characteristics of the train aerodynamic load. A constraint multi—objective aerodynamic shape optimization of the
high—speed train nose with is done based on the surrogate model and multi—objective genetic algorithm. Firstly, we use
incremental superposition parametric method for parametric design of high—speed train head. Then we get the Pareto front
of the aerodynamic drag of the whole train and the aerodynamic lift force of the trailing car.
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Reseach on the Chracteristic of the Response of High
Speed Vehicle Under Aerodynamic Loads
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Abstract; The overall research objective of this topics is to figure out the chracteristic of the response of high speed vehicle
and the key components under aerodynamic loads and to analysis the objective law of the new phenomen appeared with the
increase of the running speed. The main research work done before is to establish the simulation method and model of the
vehicle for the analysis of the dynamic response of the high speed vehicle system and to analyz, sort and summary the measured
data of the real vehicle. Later research is mainly on the improvement and the inspection of the simulating methods and models
and the summary of the law of new phenomena. The later research content are; (1)research on the analysis of the dynamic
response of the high speed vehicle system adtopting rigid body model and considering the fluid solid coupling effects; (2)
research on analysis of the dynamic response of the high speed vehicle system considering the rigid—flexibility and the fluid
solid coupling effects; (3)research on the vibration behavior and the dynamic response of the car body of high—speed train
under aerodynamic loading; (4)fatigue reliability analysis of the key structure. This report mainly describes the major progress
and achievements on above research contents in the 2013. The main research achievements include; Considering fluid solid
coupling, rigid—flexibility coupling, the model for the analysis of the dynamic response of the high speed vehicle system are
established. The numerical model of high speed vehicle system taking into consideration the carbody flexibility and the dynamic
effects of the primary suspension have been presented. An approximate harmonic approach formed by incorporating the
Incremental Harmonic Balance method with frequency response function for solving the dynamic steady response of railway
vehicles is presented. The track dynamic irregularity simulation method is also put forward; Considering the effect of
aerodynamic loads and track irregularities, the dynamic responses of high—speed railway train in straight and curve track are
analyzed. The characteristics of the car body vibration with the increasing of running speed are obtained. The internal
resonance phenomenon on high speed train system is analyzed. The dynamic response of the side window of the car body under
crossing pressure wave are investigated. The dynamic bahavior and the flutter phenomenon on the apron board structure of
high speed train are studied.
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