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An essential mechanical element in an industrial machine is a reducer, which transfers the rotation of an electrical motor or
engine to another part with amplified torque. Some reducers, such as planetary reduction gears, a harmonic reducer, or a
cycloid reducer, have been applied in various industries. Given the increase of demand for reducers with high precision,
compact size, and high load capacity for use in industrial robots, the cycloid reducer has stood out. The cycloid reducer,
compared with planetary reduction gears, has some merits, which include a larger reduction gear ratio at only one stage,
higher durability, improved efficiency, and a larger torque because of its high tooth-contact ratio despite its being small. This
paper presents a design technique for a cycloid reducer intended, because of those merits, for use in remote weapons
systems of armed vehicles. In order to verify the performance of the cycloid reducer, we carried out experiments and

analyzed the results systematically.
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Fig. 1 Reducer design configuration

Fig. 2 Shape of cycloid reducer

Table 1 Gear teeth numbers and gear ratio
Division Z1 72 73 74
Gear teeth 36 30 41 42

Gear ratio
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Fig. 3 Shape of point P that performs rotational motion
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Fig. 4 Shape of cycloid tooth design
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Fig. 5 Shape of planetary gear tooth
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Fig. 6 Tooth root fracture strength

Table 2 Specification of planetary gear

Center Face

Division Module Each Poten.tlal distance width
pressure coefficients
(mm) (mm)
Sun gear 1.5 20 10 0.3 30 7.5
Planetary -y 5 59 30 .03 30 75
gear

Table 3 Tooth root fracture strength

Division Safety factor
Sun gear 2.58
Planetary gear 245
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Fig. 8 Shape of cycloid gear

Fig. 10 Shape of a sun gear
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Fig. 11 Performance testing equipment
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Fig. 13 Test results of reducer rated output

150

140
T 130
5 ° ° © o 3
3
z 120

110

100

0 1 2 3 4 S

Testreducer number

Fig. 14 Test results of reducer ratio
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Fig. 16 Test results of reducer backlash
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