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Mechanical Parts Manufactured by a 3D Printer for Industrial Robot
-Part4 : Prototyping of a plastic trochoidal gear reducer-
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In this study, we investigate the applicability of the plastic parts made by FDM 3D printer to

a trocoid gear reducer, which is expected to reduce the weight.

A trochoidal gear reducer with a

reduction ratio of 30 was developed. The part was developed using a resin material with excellent
mechanical strength, nylon resin reinforced with carbon short fibers and potassium titanate, respectively,
and compared with Extra Super Duralumin (A7075). The gear reducer’s outer diameter is 58 mm, height
is 50 mm, and a maximum torque is about 5 Nm, mass is 205 g, 204 g, and 309 g, respectively. It is found
that the efficiency of the reduction gear decreased under operating conditions due to the slipperiness of
the material and the molding accuracy of the contact surface between the teeth, and that the maximum
torque could be increased to more than 5 Nm by applying grease.
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Fig.1: Overall structure of trochoidal gear reducer
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Table 1: Laminated conditions

3DPrinter I MarkTwo | Raise3D Pro2 |
Slicer Eiger ideaMaker
Material Onyx POTICON
Nozzle diameter [mm] 0.4 0.4
Extruder temperature [°C] 270 270
Pitch [mm] 0.1 0.1
Nomber of shells 2 2
Number of solid layers (top / bottom) 4/4 4/4
(Planeta;i::e/“:xers) dhape || 100% / 37%Triangle | 100% / 37% Triangle

Table 2: Material property

Material [ Onyx | POTICON [ ABS |
Tensile strength [MPal] 37 100 33
Flexural Strength [MPa] 71 167 60
Flexural Modulus [GPa] 3.0 6.3 1.3
Heat Deflection Temperature [°C] 145 120 107
(0.45 MPa)

Table 3: Specifications of trochoidal gear re-

ducer
[ Material [[ Onyx [ POTICON [ A7075 |
Reduction ratio 30
Size [mm] @58 x 50.5
Weight [g] 205 | 204 [ 309
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Fig.2: Experiment apparatus for dynamic torque mea-

surement
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Fig.3: Efficiency of dynamic torque with trochoidal gear

reducer
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Markforged. Micro carbon fiber filled nylon that forms the foun-
dation of markforged composite parts.

Ltd. Otsuka Chemical Co. Poticon is a series of compounds us-
ing otsuka chemical’s ultrafine potassium titanate fiber, tismo.



