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ABSTRACT

In this paper, a study on the performance evaluation of a cycloid reducer for remote weapons systems is
presented. Reduction gears applied to remote weapons vehicles need to be compact and capable of large torque
transmissions as well as require structural optimization, high load capacity, and high precision position control.
To meet these requirements, a cycloid reducer with low backlash, high precision, high overload capability, high
rigidity, and high efficiency is required. Thus, a cycloid reducer with a reduction ratio of 127:1, backlash of 1
arcmin (1/60 deg) or less, and reduction gear efficiency of 70% or more, which are the design requirements for
a remote weapons system, was designed utilizing a design and analysis program (HEXAGON) for gear
engineering. To confirm the performance of the cycloid reducer, the hardness of the main components of the
manufactured cycloid reducer, reduction ratio, and efficiency were measured.

Key Words : Cycloid Reducer(AfO|220|E Z£7]), Cycloid Gear(AtO|220|= 7|0{), Remote Weapons
Systems(H 22 A|AH]) Efficiency Testing(28 AlE)
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Fig. 3 Shape of case housing
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Fig. 6 Shape of crank shaft
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Fig. 8 Measuring point of the case housing

Table 1 Hardness results of the case housing

Division A B

HRC 13.1 13.6

Fig. 9 Measuring point of the cycloid gear

Table 2 Hardness results of the cycloid gear

Division A B

HRC 63.7 64.9
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Fig. 10 Measuring point of the crank shaft

Table 3 Hardness results of the crank shaft
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Fig. 11 Measuring point of the planetary gear

Table 4 Hardness results of planetary gear

A B
61.2 61.2

Division
HRC

Fig. 12 Measuring point of the sun gear

Table 5 Hardness results of the sun gear

Division A B C D

HRC 612 | 598 | 56.7 | 587
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Fig. 13 Performance testing equipment
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