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Theoretical Research on the Tilting of the Rotor of a Constant Speed
Hydraulic Motor Driven by High Pressure Kerosene

YU Bin'?, FU Ning'?, QUAN Yunqing'*, LI Hongyan'?, SUN Dongning"?
(1. Beijing Institute of Precision Mechatronics and Controls, Beijing, 100076;
2. Laboratory of Aerospace Servo Actuation and Transmission, Beijing, 100076)

Abstract: The tilting of the rotor of constant speed hydraulic motor driven by high pressure kerosene (hydraulic motor for short)
is introduced, and the tilting mechanisms are analyzed. According to the causes, the tilting phenomenon is grouped into initiative
tilting and passive tilting. The research on initiative capsizing is carried out emphatically, the mathematical expression is derived based
on the mechanics analyzing of the rotor and pistons, and the dimensionless tilting safety factor is introduced to quantify the tilting risk.

The causes of passive capsizing are analyzed, and the corresponding solutions are proposed. The initiative tilting and passive tilting

should be avoided during the product designing process.
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Fig.1 Outward appearance of the hydraulic motor
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Fig.2 Forces on rotor and piston assemblies
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Fig.3 Centrifugal force on piston i
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Fig4 Equivalent force and moment on rotor and piston

assemblies
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