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Modeling and Test Verification of Shifting Dynamics of Synchronizer
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Abstract: Calculation models of contact pressure of micro-convex body, bearing capacity of
synchronizer ring and synchronization moment in the process of synchronizer engagement are
established to solve problems of inaccurate mathematical model of synchronization mechanism of
synchronizers and low precision of simulation models. Simulink and AMESim simulation
platforms are used to construct a dynamic simulation model of synchronizer engagement process.
Changing rules of shift force, synchronization moment, shift displacement and input speed during
synchronizer shift process are analyzed. The validity of the simulation model is verified by using a
synchronizer shift performance test bench. Test results show that the simulation results of
synchronous impulse and shift power under different shifting conditions have a good consistency
with tests. The maximum error of synchronous impulse is 6.25%, and the maximum error of
shift power is 9. 1%. The calculation accuracy of the dynamic simulation model of synchronizers
is clearly improved.
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