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Abstract : Multi-stroke radial piston motors, known for their excellent low-speed and high-torque
characteristics, can directly drive rotating loads without a reducer. This paper focuses on the design of the
cam ring shape, which significantly affects torque characteristics such as average output torque and torque
pulsation in multi-stroke radial piston motors. The cam ring shapes are designed using epitrochoid and
sinusoidal curves, respectively. Additionally, a modified epitrochoid curve is proposed to eliminate
discontinuities, and a modified sinusoidal curve with flat angles at the top and bottom dead centers is
designed to reduce torque pulsation. Torque simulations were performed using each designed cam ring
geometry under constant pressure to determine their theoretical torque characteristics. Simulation results
indicate that the average output torque magnitudes are the highest for the epitrochoid curve, followed by the
modified epitrochoid, sinusoidal, and modified sinusoidal curves. However, the torque pulsation rates are
inversely ordered.
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Fig. 1 Structure of multi-stroke radial piston motor
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Fig. 2 Part of the cam profile and roller with

epitrochoid curve
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