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Abstract; The Carden circle planetary mechanism has simple struc-
ture, high reliability and easy realization of reciprocating linear mo-
tion. According to the geometric characteristics of the Carden circle
planetary mechanism, the necessary conditions for the continuous
motion of the structure are derived. The displacement, velocity and
acceleration function of the sine wave produced by the Carden circle
planetary mechanism were obtained by motion analysis. In order to
meet the requirements of Carden circle planetary mechanism of the
engineering application, the size of the components under certain
conditions, through a combination of noncircular gear transmission
characteristics, driving Carden circle planetary mechanism using uni-
form speed motor, it improved the output motion characteristics of
the circle planetary mechanism, and increased its comprehensive per-
formance. It can provide a reliable research method for the series
combination mechanism and the structural optimization design.
Keywords: noncircular gear; carden circle planetary mechanism; re-

ciprocating motion; kinematic analysis
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Figure 1 Kinematic diagram of the Carden circle

planetary mechanism
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Figure 2 Simulation model of the Carden circle
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Figure 3 Simulation analysis results of the bar 2
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Figure 6 The Mechanism driven by elliptical gears

oI e e A s e
i1z :ﬂ:a_rl = 1+€“+2€ZCOSM(1 ’ (25)
[OF) r 1—e

ENE

e

e 5 B0 R
66 150 11 5 4 5

a 4 AUt B AR B rad.,

i A £ BN w B 0B AT S R B A AR B R N
o' I,

m

W A w/\(l—ez)

E - 1+e*+ 2ecos(mw, t) °
DY Y e 55 A o R ETIA] ¢ B PR e i I ¢
TRLZE H (WSS M

(26)

4 —
@ H —

’ " ’ 2
QHZJdel:fX/\q 27)
0 m
Hrr,
- . [1761 (ma),\ t)} (28)
= arctan lJrean 5 .

RAKXCD G REN:
s’:21><cos<%><A+e/,,0> . (29)

XPEFE] ¢ SRS 18 AR E R E
, _ds ds do’ -

o a N dg/” dt

2 , ,
20 X sin(— X A +60"10) X [wr (B> + 1]
m

, —e
B* X T +1
Horr,
B = tan(%) . 31
YRS K T A A I B Rk =
81 X EcosD

’ 8/ X E X B(l1—e) sinD
0 =

mC?* (1+e)? m*C* (1+e)?

20sinD (1 —e)

2 2
Cao mwi B+ B*) , (32)
Hop,
1—e ,
C= (G, XB)+1, (33)
D = Larctan =4 % B) + ¢’ (34)
= arctan 1+e Ho »

2

E = [1;“,nm(1+32>] . (35)

MR LA _Eaz 8l 05 L 45 52 BR i BT AT B i 0 ok A
15 48 11 2 0 % e IR m AT AL H WG A 0o
5 FT LR BUAT S LA Gy h A5 MR B R A a2 S 4R

(D PREFFHESHOAE K BUR M B 55 0 802 e
P 7Ca) BT S S AT T B0 3 e P T R 2 Y D fE
B WIS (0] o e B, S AT 2 AR S I BB . 3 I T A
X 6] JIF o5 1 300 B8 s P 8 () T » B0 3R e SR T S AT 2
BN FEAR A . e BRI, S FF 2 0 Jo 3t 38 A R B L ey 3 4
2 A 2 k.

2) BRIFHESRBORAS, R e i B 0 22 5 B 8 m o
P 7Cb) 7R 76— E Y T A I8 24 M /N A R B B m o AT
2 B3 Bl R A I aHe I R TV AR X IR A S, R e {2 (A
T 2% B RE AR /N s A 8 () BT IR L R 2 B U Bl UK
S, Bk AE m AT LLSR TH AL 932 S F bk . TR 7E i
T B 147 6 v R L E Ao X 7 P B o B0 R Ok A 1A 2
60 o - e O 2 g |

) RIFHESHORNE, REURfT B3 H W05 i
0 o WL 7Co) BT A — 72 B BN SE 2 b 8 R AT LS H
190 B PR E 0 oo+ 30 FEE O PR X 11 [ 1) 38 Iy N (6] 9 o 409
O3 n . (R B AT LA g AR S 1] 32 gl T R Ok /Y o i 404 s 0
PE8Ce) FT 7 » 1E If) 5 152 17 B A0 T8 2 4l 1L 1) 3 AR ) A T

87



E3MEFELH

B E WA T AR R R R R B RAT 2V B g

g

ERANY/EE
T'he acceleration of guide

-5 L L L L |
0 1 2 3 4 5
i 7]
Time/s
(a) m=10, 6, =7
3 mAls
: g,
& 3]
® T, |
R R ﬂ\ AN
= 5 -lr
?ﬂ; %QE o
| —M
£ 4L
-5 1 1
0 4 5
B ]
Time/s
(b) e=0.6, 0,=m
5r
%: 4r 9;,0|=0
&3
= z'?w 2r
= Z . 1+
B2
2y
=T 2
3
£
- -4 1 1 1 ]
0 1 2 3 4 5
i 8]
Time/s

(¢) e=0.6, m=1.0
B 7 FAT 2 693 RO RT ) &9 AL £
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