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Design of Thin Plate
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Abstract : Upon reviewing recent trends for robots, it can be seen that robots are gradually being miniaturized.

However, most commercially available speed reducers have limitations in terms of structure and vibration when

applied to small robots. In this respect, a tooth profile manufactured using thin plates was designed using balls

and data analyzed related to numerical and FEM analysis. The speed reducer was manufactured to check their

performance. The manufactured thin plate type speed reducer imposes less compressive stress on its tooth profile

and balls, which can greatly increase feasibility.
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Fig. 1 Principle of the tooth profile trace
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2-Dimension

3-Dimension

Fig. 2 Coordinate Transformation from 3D to 2D
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Fig. 5 Relationship between the contact pressure
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Fig. 6 The turning force of the balls resulting from
the rotation of the motor
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Fig. 11 Results of the FEM analysis

Fig. 12 Prototype of the thin plate type ball speed

reducer
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