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Optimal Design and Kinematic Analysis for Planting System of
Garlic Planting Machinery
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Abstract

To meet the agronomic requirements of maintaining the garlic clove upright with its root downward
during the process of garlic planting,operating principles of rice transplanting mechanism was used as the
optimal design basis of planting system of garlic planting machinery. Equations of cave width, space,
depth were obtained through kinematic analysis. Mathematical optimization model was established with
required cave width as objective function and restrained conditions not reported previously. Parameters
affecting cave width were discussed, and optimized using Matlab. Optimization results indicated that the
difference between desired and actual cave width was 0.02 mm. Planting system of garlic planting
machinery was simulated and analyzed using ADAMS. The results showed that the system met the garlic
planting requirements.
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Fig. 1 Scheme of rear transplanting mechanism
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Fig.2 Scheme of cave formation
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Tab.1 Working parameters of planting system of

garlic planting machinery after optimization
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and moving states
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Fig.5 Variations of horizontal garlic claw angle
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Fig. 6  Variations of garlic claw velocity
LRGP HT I 6 7 AIAT AN TR LA i TCHE BURR A
3 B33 L (0. 43 m/s) BN, J5 [ 48 1) s e, A A 7
MG o wR TCLE 2 R 226 97 B 10 i 2 222 33 399



5 S s R VU R S0 BT 538 sh e A 93

0 02 0.8 10

04 06
1 5L /s
&7 R BE AR Ak
Fig.7 Variations of garlic claw acceleration

P BRI R (2,51 m/s) o il T
JE 5 ) [ b o B A B ) [ R BB, A B
T B 3r VA o 24 50 JTCHE T 47 8 A0, 7w
BEE TF e s, B R R o8 R AR i R . el R
G3AT AT i TCTE S5 R A Ah J6 845 B0, LG I 7 o i B 3K
B KAE (192,56 m/s™) 13 3k 5 f /ML (0. 39 m/s )
A AT wr EAE ARG 2 o B A S T RE 3 )
2.92 m/s, T JIEE BEATYR R, A F T 7 il i) Mt 5 A0 B
1B FR A

o B A W N — A iz S G PR,
JEPHE WU Bl o 1 G B 1 R, 2 AR S i
FEAN, &N BEO A 5 &R B AES, 285w
TG B2 d5e K5 24 AR 5 B2 A A7 0, 0 TCHY B 0 oL
T I ImAL , T BUws TG B Je /D o 78— DA A
MRS AT IR A SRR AR AT, B
JE BB AR, P AR /IME A5 5 7 AR PR IR 3
ARRAE o i 4 X 40 4 LA {5 JINAE — 1> 32 3 77 24
R PR AR ORI Bl T R T e I R R T R R 2
Ko

455 % 55 NGB Bl Ul b i B A8 A FUEE 1 43 Hr i)
PVE 5 G BE (h /N3 R, O 1) 48 1) 5 3, A A1 T

WU 5 A I BR e JTCE B 50K L vt R il 2% 7 B L 3
55 T R AS T L CAH ST R ), DU X R A A
Mo TR T U B BE v TR 15 B B B o 7 4
B By B A A e e JTCRE R 119 738 A R A DA 5k
B IR AR AT ROrR R AR R EER

Je 4k 0 4 LA 7 JTUJIN T2 2 A B B3 e BE L
BT R (25. 67 ~42.08 m/s™ ), 1 75 KR A B B 4% L 4
R s I BRI, 7 370 TR B A 8 B e R, Y R
TR o U E B a2 i, HO s B2 7 1)
810 BT 7, IR 9 e e 4 R, o IS R 0
MG T5 18 AN 22 190 2 R B0 mr o o R T SR
St T 1 A B, WA R B s

Hy b3 o B R s R A A i 7 AR AR P A
A F T 5 RS A HUAG 19 B e B A, AT PR GIE T AR AR
4 RS PR LS A
4.4 BREH

HAE ADAMS iz 3l {5 5 3 ¥, A Ak Ja Bl 2 %
X AR 7CBE (20. 63 mm) 7R (210 15 mm) 5 KR
AT BRI 7CTE R FW) A

5 it

(1) Bt 4 7 PFA55S R 46 BLAL 9 BUTUGE 2 L
0 £ 3 R R R AR AR R

(2) AT GEA: Dy B i 19 25 5 30 45 b R
SEARAEICTE 5 RFRAAE LR AT T LA & 2S5Ok
F R R R AT AR A o A LA 25 S R0 R

(3) 1 iz Bl 5 5o Hr , etk A Ak )i 23 48 BLAL
SR A PR TEE T JRE A R A A o AR 4518 Bl B B
iDLV RE ST PN S i R N

2 £ x W

U ORBROR. R 5 W RO A R [T ] AR 7™ fioin L ,2008(3) :53 ~55.
2 T R MR AE. RLOXSE S AL B AR S R R R HLOC B PG iz B 5 1 A Bt [T ). R Bk R,

2009,37(36) :18 161 ~ 18 164,18 179.

He Yueping, Chen Qingchun, He Ruiyin, et al. Movement simulation and optimization design of garlic planting machine key

institutions aimed at optimization pit width[ J].

18 179. (in Chinese)

AN kW

Journal of Anhui Agricultural Sciences, 2009,37 (36):18 161 ~ 18 164,

RAE AR BEATAUM B S AN [ M. JE AT ML Tl HiAkE 2008 ;84 ~ 114,

. Rk OR[T]. BriR ol B4, 1994(5) «15.

WH K. EFRT O E O R B EOR[T]. P E3E,1995(1) 41 ~42.

XIRFe REAR, MR, FEEBE BRI TEFE[T]. h EARL R 22417 ,2007 ,12(3) 161 ~ 64.

Liu Cailing, Song Jiannong, Wang Jicheng. Study on hole former of peanut hill-drop planter mulching film[ J]. Journal of
China Agricultural University, 2007,12(3) :61 ~64. (in Chinese)
7 G BT MATLAB BNIEFFFT SRR BT R E [ T]. 2581444k ,2006,27(3) :40 ~42.

Ma Shiping. Optimal design and simulation on 6 — link beating construction based on MATLAB[J].

Research, 2006,27(3) :40 ~42. (in Chinese)

Journal of Textile

(TH#E$E 119 ;W)



AEERIR SF TR 4 RO X LIRS Sl P RE T F) 5 119

6

10

Timmer W A, Vanrooij R P J O M. Summary of the delft university wind turbine dedicated air-foils[ C]. 41st Aerospace
Sciences Meeting. AIAA Paper AIAA —2003 —0352,2003.
SRR, 8k 7, 1 AR IR it o PRI S AR L ML b AT« AR R R 2005023 ~ 26.
B AIRIE X 2= 58 . H] DES AR/ S i i ez 3h [T]. 154 51,2008 ,25(6) ;683 ~ 688.
Deng feng, Wu Yizhao, Liu Xueqiang. Simulation of vortex in separated flows with DES [ J]. Chinese Journal of
Computational Physics,2008,25(6) :683 ~688. (in Chinese)
M5, $5 T %, Igor Men'shov, %%, Detached-Eddy Simulation J5 7 #5801 AN [] 26 B4 32 780 py 2% @ AF M [ T]. i =5 2 4R , 2005,
26(4) .406 ~410.
Li Dong, Jiao Yuqin, Igor Men’shov, et al. Detached-Eddy Simulation for airfoil stall[ J]. Acta Aeronautica Et Astronautic
Sinica, 2005,26(4) :406 ~410. (in Chinese)

BATAE R, EFH 5. KM AR SRR ROBE LT ], 22 I B R4 4R ,2010,36(3) :65 ~ 68.

Li Rennian, Li Yinran, Wang Xiuyong, et al. Aerodynamic model of airfoil for wind turbine and its numeric computation

[J]. Journal of Lanzhou University of Technology,2010,36(3) :65 ~68. (in Chinese)

(L#EE 93 W)

8

10

22K XU B, A S AL, 5F . KRS AOLE 6 X AL 2 S e AT 5 IR )] 4Ol ML AE 1, 2005,36 (9) 41 ~ 43,
Gong Yongjian, Liu Limin, Yu Gaohong, et al. Study on rearward separate-planting mechanism of rice transplanter[]J].
Transactions of the Chinese Society for Agricultural Machinery, 2005,36(9) :41 ~43. (in Chinese)
oK ZE AR AL, . KB LA LAR S R A LR S A R L] Rl DA% 4R, 1996,
12(1) .76 ~ 80.
Li Yongkui, Li Baofa, Ren Wentao, et al. Computer simulating and analysing system for working process of rice transplanting
mechanism with four bar linkages[ J]. Transactions of the Chinese Society of Agricultural Engineering, 1996,12(1) :76 ~ 80.
(in Chinese)
ESCM S TE, EFG, 5. 22T -2 BEESRERIURH R BN SET 1], R4 ,2009,40(1) 169 ~70.
Wang Wenming, Dou Weiguo, Wang Chunguang, et al. Parameter analysis of the planting process of 2ZT — 2 beet
transplanter[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2009,40(1) :69 ~70. (in Chinese)



