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Parameters Optimization of Pick-up Mechanism of Planetary Gear
Train with Ellipse Gears and Incomplete Non-circular Gear
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Luo Chunxiao

Abstract; Aiming at the problem of nonlinearity, fuzziness, strong coupling and multi-objective of the
pick-up mechanism of planetary gear train with ellipse gears and incomplete non-circular gear in
optimization process, firstly, the kinematical model and optimization objective function were established.
Using parameter-guided optimization method, the kinematical optimization software was developed with
Visual Basic visualization platform. A set of parameters were obtained and optimized which could meet
the work trajectory requirements of pick-up mechanism. Finally, the fetching test was carried on

experimental prototype to verify the rationality and effectiveness of the parameters of pick-up mechanism.
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Fig.1 Diagram of vegetable seedling pick-up mechanism of
planetary gear train with ellipse gears and incomplete
non-circular gear
LATEMEER T 2. P#EER T 3. M8ULIl T 4.0
Bkl 5. A AR 6 hMEER T 7. MBLEIK
I 8. fFEMEKRIT 9.4TE% 1012 AN 11 5w K&

PRET R 13, U

AR AR CLL— 00 0 38 45 4 2 1), H 1
B e T AT BRI 3 & 5 A 52 4 3F [ 14 48 ik
A, P R B A 58 T e sh BI04 58 4 TR I 16 48 1
A TR0 IR, 2 i) e 24 A 1A B i T Bk S T B
IR ABE &, B o (a4 B 14 58 1 A 2 40 15 4
o I ST B ATOH X 5% 3l , 52 BLAE 27 5 (] B4 42 1%
B B TR ERIE W D, D, Be I3 gLk o 47 24 8] 5
& LSRR 48 T e 58 BLAE 20 JAL 3l f i
BTREIE B DoD, D, D, D BeBLIE . 547 2 48[4 45
F1 B T — 7 T B A7 2 2 50 i 5% Bl 55— D Tl A
XAT IR AR S H AL B AR X P A E Bl 1 A T B
P T ZESR 9 A1 A0 8% RN 32 3, il 5 6 4% 45 3 19
LER SR, AT AR A R 5 R B R 2R T
VERLIEFI L35

1.2 EHEEBWETL

2 AT RN BT R i o, S AILRY B AL (
FHAGZXSFRAG, BT LA R — i A, 5 —
FEAH 2 180°)

L o=@, +o K o, WITREVR AL, @,
AT BEER AR T ) IR 7 B 3 0 AR AR (AR X T
W46 o7 B 306 BB R TE TR SR 1) o

K2 47 BRAERE I — 8 M WAL BN A
Fig.2 Planetary carrier position of rotating a certain angle
LBkl 2. AsEedElwie 3. h g E 4. 7728
SATEMBE VA 6. BUIK 7. M4 190

H 1] A [ A7 e e 2 vl MR SR8 5 R A

M:l
{x C'OSQD ()
Yy = lsing
N R Y v oF | 3 RS ol SR ST U RS o ST

jiEl
WO I 5 bty O (RPAT B0 8 14 %6 b0 ) fr
BN
x, =lcose +2acos(@ +6)
. 2)
Yo, = Ising +2asin( ¢ +8§)
X s—4TEHE MO, 5 MO I fi
9 630 147 % < 2 A
I AR 5 D BIAI LR I fe

{xn =x, +Scos(a, +¢ +¢; +8)

a

| (3)
Yo =¥o, +Ssin(a, +¢@ +¢; +8)

Krp S——HOR TURE #6 ho0 BNBGE TR D
g IBUR TR 463 22 2 £
@, A7 AR i e A X AT AR SR MO I £
LSNP 7
LI ERR R PLQ RiRE T AR

{xpzxn_lzcos<€00_¢1 +¢,-0/2) (4)
Yr =Yu _ZZSin(§00 —@, +@, —0/2)



64 & Ak HLOM 4R

20134

{x():l,cosgo0 (5)

Yo =1,sing,
L—— Bk i K
L,—— M1 1k 9k K
@, — PRI B A FE AR M T AT R 2R OM 3

B AR
6 —— [MI 1k 9 31 K £
IO TURERE bty O, 21 S v B ) 3 28 5 ¢ B AR
FIE HAR R SER E LR TRl
{xE =x, +Heos(a, +6+B+¢ +¢;)

Ao

(6)
Y=Y, tHsin(ay +6+B+¢ +¢;)

A H——HCR JTUSE 5% 0 21 e i BT 78 LR 11
iERS
B— I U 5% b0 3] e 1 AR Y T £ 5 47
BRI
L ERAKTE Loy ou RAETTIE SRS ],
by 0 SRIGTTE W SCHR 14 ]

2 HENMMEREBRNSTEETL

iR A Bl R B R AR P AR B 2R,
B O ROR R G A DR LA 6 20X B T
LMK UL P — R IV R EER . i SCERES ] ol
T BCE AL S A HARESR AT AR ie 2
Ba kO B4 56 il 5 IR LA o (A2 2R
R A T T i LT ML A ) e v 8.S 6
2.1 HENMETFEIERTEZEEHTY

IBCRH AUAL A A i, R AR 7 &2 [l 5 3ol 7% o
FEAEss g Tl =" — Bk 7k T s s T
WO TCE AR, Rk S BB sl 1 o IR E
SERIVCTT I L 1 567 B AR AT B9z 3 T v R

(D)2 A BCE e 8 3 b A A T

PO TR A 32 8l T 9 02 R T A e 5% 3 7 v B0
JUA BRER D 5B B R H GH Al sl 3
PR o

*Eﬂ%*ﬂ*@iﬁﬁ]?yé%}%j G M RLRE T R N

3 W Gz 3 A 1A

Fig.3 Position of motive interference
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