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Performance Review of a Cycloid Speed Reducer for Ship
Transport Vehicles using FEM
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Abstract A cycloid speed reducer is one of the rotational speed regulation devices of the machinery. A cycloid
speed reducer has an advantage of transmitting high torque, but is known to be unsuitable for high speed
rotation. However, it is almost impossible in an analytical method to find a use limit speed when installing
such a speed reducer in a 200ton loading transporter. In this research the cycloid reducer was simulated to get
its  performance depending on friction energy loss in time domain by using by LS-DYNA. The maximum
torque of the cycloid speed reducer is 3.5ton-m, so the comparison of analysis results between a case of 60rpm
rotation and a case of 162rpm rotation with such a torque showed the following results. In the case of 60rpm
rotation, the maximum stress appearing in the RV gear and the pin gear was 463MPa and 507MPa. Lost power
due to friction was 50kW; In the case of 162rpm rotation, the maximum stress appearing in the RV gear and
the pin gear was 550MPa and 538MPa. Lost power due to friction was 175kW, which was shown to be almost
impossible to use.
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Spec. 162rpm 60rpm
Tooth no. of sun gear 23 18
Tooth no. of planetary gear |37 42
Tooth no. of RV gear 23 23
Tooth no. of pin 24 24
Total reduced speed ratio 38.6 56
Max. rev. of motor 6,250 2,800
Max. rev. of reducer 161.92 rpm 60rpm
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Mechanical properties

Tensile Strength, Ultimate 635 MPa
Tensile Strength, Yield 515 MPa
Elongation at Break 282 %
Modulus of Elasticity 200 GPa
Poisson’s Ratio 0.290
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Max. von Mises Stress : 463 MPa
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[O2! 9] RV7|o]= (0.2sec)o 412 von Mises Stress

Max. von Mises Stress : 427 MPa
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Max. von Mises Stress : 549 MPa
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