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Study on Shift characteristic of Small reducer using Eccentric arm
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Abstract In this study, a new type of eccentric cam was used for the development of a small size reducer with a
two-shift reduction ratio while maintaining the same volume as the existing one-shift speed reducer. Therefore, a
two-shift speed reducer was designed using the concept of a continuously variable transmission applied to
automobiles. The cam was designed to have an eccentric shape with a 180° phase difference to act as a tensioner
to minimize slip by squeezing the V-belt connected to the deceleration pulley and the acceleration pulley, respectively.
The cam was designed to have a diameter of 35mm and an outer diameter of 18mm so that the outer portion of
the v-belt could contact the cam perfectly. A pulley with a diameter of 50.8mm was installed on the low speed pulley
input shaft for deceleration and a pulley with a diameter of 76.2mm was provided on the output shaft. In the
high-speed pulley for acceleration, a pulley with a diameter of 76.2mm is provided on the input shaft, and a pulley
with a diameter of 50.8mm is provided on the output shaft. Based on the design details, the power transmission
efficiency test and the heating characteristics of the transmission were tested to verify the feasibility. In addition,
through validation, the suitability of the reducer was demonstrated.

Keywords : Eccentric arm, Efficiency characteristic, Pulley, Small reduce, Temperature characteristic
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Fig. 1. Structure of eccentric arm
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Table 1. Design of reducer spec

Unit Dimension (mm)
Belt length 654mm
Wheel space 222mm

Pulley | 76.2mm
Pulley Il 58.8mm
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Fig. 3. Manufacture of reducer
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