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Abstract: Critical speed and unbalance response analysis is the foundation of the research of rotor system based
on rotor dynamics. The swash-plate axial piston pump with turbine rotor is researched, the critical speed is
obtained by using the Riccati transfer matrix method, Prohl transfer matrix method and the ANSYS finite element
analysis method respectively, which concludes that the turbine rotor with the coupling can reduce the critical
speed of the rotor system and proves that the Riccati transfer matrix method has an advantage in calculating large
rotor system; besides, the unbalance of the rotor system caused by flow pulsation and Radial and lateral pressure
is simulated, the unbalanced response of rotor system is obtained, it is shown that the flow pulsation and Radial
and lateral pressure mainly inspires the natural frequency for the second-order of the rotor system, and the most
dramatic vibration occurs at the ends of the rotor system.

Key words: turbine shaft rotor system of swash-plate axial piston pump; critical speed; unbalance response;

Riccati transfer matrix method; finite element analysis;
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