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Integrated design of a non-contact nutation speed-reduction motor
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(1. School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China;

2. School of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350116, China)

Abstract; A non-contact nutation speed-reduction motor was proposed and designed to tackle prob-

lems in the separation of motor and nutation gear drive mechanism, including non-compact structure

and inconvenience to use. The design was aimed to integrate the non-contact type nutation gear drive

mechanism with a DC motor by sharing some parts to reduce the equivalent axial size and certain

parts. 3D modelling software was employed to complete the information construction and virtual as-

sembly of the 3D model, which can ensure the rapid prototyping and debugging of 3D printing. Fi-

nally, the reduction ratio experimentation was conducted. The results show that the speed reducing

motor has a stable reduction ratio, which has provided an effective way for electromechanical integra-

tion design.
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Fig.1 Structure of non-contact nutation speed-

reduction motor diagram
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Fig.2 Magnet arrangement of rotor/ nutation

disc/ rotary disc
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Fig.3 3D model of main parts
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Fig.4 Assembly diagram
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Fig.5 3D print of rotary disc/nutation disc/support shaft
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Fig.6 Magnetic disc
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Fig.7 Interior view of nutation speed-reduction motor
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Fig.8 Experimentation of nutation speed-
reduction prototype
4 Z5iE

P T ST AR kX 5 s A S R LA
S5 MU HLBIL , A 2 ok 2 20 A% 3 G U T S
T A, S T BB A LA A (4
P %, 32 ] CAD AR 3D FTERHE A T2 i ke
HLHIAE , IR ad 5250, I T i s 4 AL — 1R 1k
T RAAT, h— s (0] 3% B A Toll o7 FH 34 45 2 3t
T — L

[1] Yao L. G, Gu B, Huang S, et al. Mathematical modeling and simulation of the external and internal double circular-arc spi-
ral bevel gears for the nutation drive[ J]. Journal of Mechanical Design,2010,132(021008) ;:1-10.
[2] BV R, 2P A0SO MLHLAE i 7 Bl i V% 3l 2 B IR Sl il RGE TS5 05 L[ T ). K3 30 8 K224k, 2015,36(21) .

83-37.

[3] Hong J L, Yao L G, Ji W T, et al. Kinematic Modeling for the Nutation Drive Based on Screw Theory[ J]. Procedia CIRP.

2015,36:123-128.

(4] ET7RR, ATSCAS , 2P F v o 0k 55 gy i 147 A% sl o 047 TR i 2 W [ )] RO 52 R 2441, 2016,37(2) :32-37.
(5] BBl TR, 52258, S5 OB R AR e i X S o AL sh WL B 5 9280 70 BT [ U] AR i TR A B~ 41, 2016, 14 (1)

51-54.

(REHE: BFE)





