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Optimal Design of Pneumatic Automatic Transmission Actuator
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(School of Mechanical Engineering, Beijing Institute of Technology,Beijing 100081, China)

Abstract

A pure AMT pneumatic automatic transmission actuator is designed, and the theoretical
thermodynamic model of the shifting cylinder is set up by using the gas thermodynamics and kinetics.
Based on changing characteristics of shift indicators in vehicle, the Simulink simulation is designed.
Through testing different shift cylinder size impacting on the rate of change of chamber pressure and set
up time of chamber pressure, clear shift cylinder optimization design objectives are established. Finally,
through a balanced optimization of orthogonal test method, optimal design of AMT implementation
pneumatic cylinder transmission system is achieved.
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Fig.2  Control method of gear shifting and selecting
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Fig. 6 Thermodynamic simulation diagram

of the shift cylinder
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Tab.2 Parameters description of simulation model
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Fig.7 Features of shift cylinder in different design parameters
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Fig.8 Test curve of the shifting process
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