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Analysis of Roller Coaster Structure by Inertia Release

Xu Mengchao, Zhang Linhao, Wang Kun, Xing Haijun

(School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract : According to the regulations of the safety standards of the basic design requirements, stat-
ic analysis of the inertia release in the WORKBENCH software application method to completely uncon-
strained structure has a guiding role on finite element analysis carried out on the roller coaster or other
mechanical structure, on solving problems such as how to determine the body under the most unfavor-
able load cases, or how to determine the most dangerous location of the car body. First, ADAMS was
used for dynamics simulation to extract the load on the car body, and conceptual modeling was conduc-
ted on the car body in WORKBENCH. Then, inertial release method was used to constrain the car
body. and finally, finite element analysis was conducted on the load applied on the car body. The results
showed that this method was feasible.

Key words: finite element analysis;inertial release; WORKBENCH software;roller coaster
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Simulation Analysis on the Transient Characteristics of
a Flat Tire Vehicle Under Driver Intervention

Lu Yongjie', Liu Peng’, Wang Yang’

(1. State Key Laboratory of Mechanical Behavior and System Safety of
Traffic Engineering Structure Jointly Built by the Province and the Ministry, Shijiazhuang 050043, China;
2. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
3. Office of Development Planning and Discipline Construction,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: On the basis of the original low-pressure tire test, the Dugoff tire model was modified,
and the flat tire model was established in Matlab/Simulink software. The vehicle model was built in
CarSim software, and the dynamic co-simulation of the flat tire vehicle was carried out by CarSim and
Simulink. The simulation results show that the yaw of the rear wheel is more serious than that of the
front wheel. Considering the influence of driver intervention on the transient characteristics of the vehi-
cle with a flat tire, the driver conducted emergency steering wheel beating in the opposite direction to
correct and emergency braking operation after the simulated flat tire. The driver's emergency braking af-
ter a flat tire can also exacerbate the vehicle’s yaw. The research shows that the drivers intervention af-
ter tire burst has an important influence on vehicle stability, which lays a foundation for considering the
stability control of tire burst vehicle under driver intervention in the next step.

Key words: tire burst;tire model; vehicle model; driver intervention



