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Design and experimental analysis for a novel non-contact nutation drive mechanism
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Abstract: Non-contact nutation drive mechanism (NNDM) is a new type of transmission device. A
NNDM transmission mechanism was designed that combines the advantages of magnetic drive and
nutation drive and employs magnetic field and magnetic force as the transmission medium. A proto-
type of the NNDM was designed, the transmission ratio of which was tested. The results indicate that
the non-contact nutation drive mechanism can realize the function of mechanical contact nutation
drive with stable transmission ratio and is an effective solution to vibration, noise, gear wear, lubri-
cation oil pollution in mechanical nutation drive.

Keywords: non-contact; nutation drive; feasibility

LT LI AAL B L R % 3, oA 4
e RIRAE IR DU B RS, T2
FHFHLR WL AT AT 28 e S 4 e
Gupt"" 41t —Fh it 1 25 3 4L 8K 30 (19— 2LV 43 5
5 U B T RE T WA 0 B S AL B LA
Uzuka'>' 25 A\ ) 1125 3l 1% 30 SR -37 0 <.3h o
TR bk, B 25 5 T IR 1 TR | BRI
VEAT TS, SR F UM T 3R 3h, b e Ak
A0 AT T B Bl U A B A AR LB S T
PR ESE AL L, R T AR E S

Wk H . 2015 —12 -21

BERUR . kAl X A A R RS 1 B
AT T 3z B A Bl g 22 05 BE o Ao Wk ar 44 PR
2104 LA LI I T R e o 4 8 s
gy, MR AR b, S 7 SRS (AT T
BB 5 5B oA R ZE T LA BROT T
A SEINFE IR SR AT IE

SR, AL GEHUARAE fih X B A% LA 5 Atk
WHE AL LA — B, 7776 I 100 4 fih 28 2 LA
o8 187 1 ] 75 90 9 S5 SR 2 A R A7 T A DA L
M 45 ] B2 11 20 P I 3y R 7 [

ST H - A 2015 AR E Z RO EE QT RN I 2R TR H (201510388012) 5 46 #4820 F )T BB BHF I H

(JA15346)

F—AEE R BB (1982 - ) 5 AR DRI, P OFT A  BFTET5 1 BT RE IR S LML 3%



52 e TR

514 %

TR R [l i ML A I BT, A
THEIIMESN . WG FI ARG IR SRR A 3
MBI AR 58 4203 55, SEBAR S AL 3l , AEH2fil A%
SRS/ R SR R B, BT R AR AL Bk
RE ST 2 AR I BE . WF5T 4 R R 4% sh il v
WG 2 I WS 4551993 4E, S, Kikuchi™
ARt — P 7 T o Ak S 0 40 8 WA AT LA, 4
B 7 SRR , 38 2k 5256 00 2075 2 Z LA 1Y 7%
SR AR . 2001 4F B R ) FH A R A 11 45
BRI TS HE S A MG A 1 de L s 1R
SRR I AT A BRIT A BT IR AIE. 2015
A RS RN S N B T 2K — H B R AT
RS RS, 8 LA AL B L
R AR SR, B H T, A O B I8 I8 AR
J14% 8 N T 5 B A% 3l R A AL 48 2 sl A% 2 i)
— B A ]

25 2% 08 AR SCHR IR T o A 3
Tt 1AL s r AR 42 fih X 3 sh A% S AL , 5800 FL
T ENAL B RE 1AL 25 A DL A, SR A%
By, (AR ik G U T2 fl AR T8 L BB, 14 T JC
T, WU T ELERBE A AT , 4% 3l 00 Pt AT A o

1 FEMAENEHEHRITRT
IR

AR il X B AL S A 25 F A0 T A B
fege s gL S AL, B BEt Al 1 Ak X 3
LS ZE A J7 58 4B I&T, ANl 1o i HLA 2
HAGH L TSI 2 et i 3 TS E 4
5 FHADTAFLL AR . PIUAH R SR 6 JFEHS Al TR
ETREVEAE A b e b 25 A Rl R A T S HE 55
i Al 1 A Al 1 R ShE 4 Fin A A,
PRI RZR I AR 6 = 5°, IR ERR A B, P i
TS Bl E IR, B R
AR IMNE L B A EL s i shiz g, 1
M REShAe A B R fh 5 DUZE B R P9 B, O
Wt Sl e B AT — € B AR AR A, DT BR A T 5 5
fe bR A Sk A i R sh it o A s s 5%
e Hh 3 WA K b, TS A B s

BB, TSl R BRI B A A i b AR
e — e RO WY R BERE R, 45 BN ARORT S AR [R] HE
B, ARG ek AL SHTRE S e & AL s AU,
P BEAE  BEARR 3 AR 7S 1R . 245083l
PAL St PN L [ WS TiBOR A R IR R

%
4 "

e

/6

G
£

LS AGh 2. S AL 3. Feshie L 4. AEE 5. 8 6. R S8
7.7 8. R 9. R RALER
1 FEmEHEHNETER

Fig.1 Sketch of a non-contact nutation drive device
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Fig.2 Magnet arrangement of nutation disc and

rotary disc
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Fig.3 The schematic diagram of non-contact nuta-

tion drive mechanism
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Fig.4 3D prints of rotary disc/ nutation disc / nutation

sleeve
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Fig. 5 Magnetic rotary disc and magnetic nutation disc
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Fig. 6 Prototype of non-contact nutation drive device
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Fig.7 Experimentation of transmission ratio for non-

contact nutation drive mechanism
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