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Parameter optimization for the profiling mechanism spring of
no-till planter based on ADAMS
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Abstract: In order to determine the influence of tension spring of four-bars profiling mechanism to the planting

depth stability by a no-till planter, the forces on no-till planter unit were analyzed and the planting depth stability mathe-

matic model was established based on the Lagrange Equation. The virtual prototype of profiling mechanism of a no-till

planter was established by using the ADAMS software. The spring stiffness, spring pretension force and planting unit

mass were optimized with the 2BG — 2 no-till planter as an example. The results showed that: maximal pressure of profil-

ing wheel decreased from 1054 N to 934 N, seeder unit mass declined from 120 kg to 102.6 kg, spring stiffness dropped

from 12 N-mm ™' to 10 N-mm~". Spring was advantageous to keep the planting depth stable, the bigger spring stiffness

coefficient and the smaller change of the planting depth. Through appropriate selection of the stiffness coefficient and

spring pretension force, not only guaranteed stable planting depth but also reduced planting unit mass. It can be provided

the references for design and utilization of the no-till planter.
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Fig.1 Force diagram of planting unit of a no-till planter
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Fig.2 Displacement diagram of the gravity center

of planting unit
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Fig.3  Virtual prototype of profiling mechanism
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Fig.4 Change curves of profiling wheel pressure

AL R, 20t 4 GEIC, ADAMS % 5] —
A, TR R B KR 1 M 1054 N AR 934
N, R LA BT R 120 kg 98720 °H 102.6 kg, BRI
BERFON 12 Nemm ™ "FREH 10 Nemm™ ', 7] I, 58
b PR PR A R 2 R BOM LT, FE PR IETE A

TRBERGE A [F] I , 346 AT LA R AT RE b B A B o
1100.0

1050.0

J& J1/N

1000.0

I K

Max. Pressure

950.0

0.0 0.5 1.0 1.5 2.0 2.5 3.0
1% 1X Iteration step

B5 SRERHWEXENE
Fig.5 Maximal pressure value of each iteration

®1 RUSWER

Table 1  Result of optimal analysis
2 N i A 5 ]
wiems s e TRRR
Opt%mization Maximal PIESSUIE ot e Spring  Seeder unit
index of profiling /(Nemm~") preload mass
wheel/N /N /kg
2
PUkifil 1054.5 12 600 120
Initial value
PEALtis 934.1 10 800 102.6

Optimization value

4 4 g

1) 7T U5 I LA 22 2R 457 g 595 1) e B
FERMHILARERh BRAASZ AR, A4t 22 ) i
AR T AR LI R AL, 0 T R UERE ML T
DRI RE TAF Al 5E , Ve s sy, 5 s M B 2R 500 K
TH—H,

2) FESL T VYRI5 FE LA 2 5L ) i ik ) £
MHE LTI IR BE RS E MR, A 2, 456
P SREA M T IHATREERRE , #EE NI R BoOR,
I KA AN T TR AR AL RN o

3) SR ADAMS BAFEESE T S pHHE L T2 AL
TR REAURE AL, X 2BG - 2 S 4 A ALY 15 T2 AL
ZRGHAT T A BT, S5 R R, S SE W Oy 12
N-mm™", #3E W4 J7 2 800 N, #5 A B4k BT &y
102.6 kg if, LA IR 10 934 No %05 53E ]
TR E R AL

S % 3 #f:

(1] 3RfEsC,ZF bk, E R OR SRR LM . JLaT: Al i it
1, 1982.

(2] 5KkSFED, ISR, bk RS 2 3R Ah A i 3 g 22 2 L] 4l
WU AR , 1984, (4) :26-33.

(3] K<F8), Shuiak, B 8, 55 R R R SRS B IR 1 TS AL
i [J]. Al T4, 1994,10(1) : 50-55.

(4] F4a:uk, 32mak, U . SBrHE R LR IA TAEME R g0 i 58
(17 4l TAR 46,2000, 16(5) :64-66.

(T4% 278 W)



278 T2 X AR A5 ERNE

800 1
700
600

K U B A
Number of corn
N W B W
o O O ©
S O O O

—_
[ =3
f=1

0r

100 L . . L L . . )
371 372 373 374 375 376 377 378 379
TR BRI /K
Temperature of corn

6 ERGTABEEHHESTHE

Fig.6 Distribution picture for corn be in different temperature field

3.2 KEEEESH

Bl 7 Bis (UL 277 SUR D) S TR 2 SRR
KA Y P 3 B 43 A 2 T, 28 A R A X ] A 0 ~
0.6259 mes™ !, g K{H 0.6259 m-s ' RFAMXD
AR 0.5 mes™ ! O R R N B AR FE o)
Xpas S AT T HESh i, (5 Ak kL 745 P AR Ak i 2
AOERI I E T ]k AL SRR R T ROk
BRI 53R Z [ S kR . [FIES, NE 7 TR
R VR T N BRE AT RO 25 R Bl il 28 RUA T B i 4k A=
MU o AR R rp R R RORRERLA R K
A, A R TR AR HHE
4 #t B

1) i CFD - EDEM #55 B ALK £
KA R A 9 K T AR R S AR AR
TARE G LIRS . BT ESSRR
[ AL 38 = AT 1.5 s I Bk v, £ ok #E
RUAE TAS A 8 i A A 5 G RS o A, Horb i
T 373 K B RBERIE 5l 735 24, K2 75 1
TRMRNRE ETFT 7.9 K, 60 [ % 36 50E

B Al AT

AHR0.50 mes™ ' FFHE 0.63 m-s~ !, &

2) HIHUE =0 Al A A B I s B
RIETN

B 5e sl 2= A Pl AR HT, A R s O
MR E TR,

2 % X #:

(1]

(2]

(3]
(4]

(5]

(6]

(7]

[9]

[10]

[11]

[12]

[13]

[14]

A A 5 19 . 2007—2008 4F H ] T K b HRI I R R B SE 4R
[EB/OL]. http: //www. ccmnet. com/B7,/200804/17669 . asp. (2008
-03-22)[2014-10-10].
AERL, B8R VEER A, A5 T B K A BTBR L R AR R R A
B B AR R LT]. ERAF,2001,9(2) :3-7.
HACHE . BUCT PR M bt A% ol ik, 1998.
FICHE, XIE LB 0, S b DR TR A R BUR
L] Al TR, 2011,27(14) : 321-325.
IR, W, A, AR R A SO B T R LI
(1] ARl T4, 2011,27(14) £ 15-19.
R ERE Bl B0 RIS ST U R i B S
()] Aol TREHR,2012,28(13) : 251-256.
FRA MERNT RGN B PEE ()] 4l TR %
#,2012,28(12) : 1-6.
JE 2L, XD B R BT RIS AL PR ARTE TR 48 B A
DRI T, 2004,23(9) :90-92.
B L, AR IEH . SolidWorks B3t 5 I FH#FE [(M] . b5t i AR
SR, 2009.
T Y2 #X S AZ . SOLIDWORKS 2007 7= it 5 b1 0k [M] . P %2 .
PYAE Tl R i At , 2008
TR, A A RIS TR K i BT 5 R b O
[J]. Al LA 244, 2010,26(3) : 346-352.
VE O, IV SR, B TR i B X T K A A i JB
[J] b e B, 2009, 17(3) :4-6.
FLLHE, BN, B 55 R RIATAL B DR K LAY B
W [J] Al TRE4,2012,28(14) :269-276.
Resort G S, Nevada C R. Material and interaction properties of se-
lected grains and oil seeds for modeling discrete particles [ C1//
ASABE Annual International Meeting, 2009:3-16.

(EEF 212 71)

(5] 2508, XVEAR, W3CH, . AR AL ZBVER s R S XPHE LI ] .
Al HUR AR ,2006,37(5) :57-59.

(6] #k W XA, 25, 5. 2BC - 2 B LK 2B 1E S pH & AL
[T]. Al LIE 244 ,2011,42(6) :43-46.

(7] WS, 2Rk s, ko i . R IR R AL G R R DLESE [T ] Al Bl
W24 ,2008,39(4) : 78-82.

(8] RIEHE NEEAREF LTI R LR E HEF ST [T]. SEPAAE B
#,1995,12(4) :311-315.

(9] 2 % M0, BSCH . ADAMS SRR (M) b st Jb st B T

2 AL, 2002,

KL, BRSE, RIEN, 45 3 F ADAMS Y 5 KA bRl gk i

FAFELT] . AU, 2012,43(3 ) - 106-111.

[11] Gratton J, Chen Y, Tessier S. Design of a spring-loaded downforce

[10]

[12]

[13]

[14]

[15]

[16]

system for a no-till seed opener [J]. Canadian Biosystems Engineer-
ing, 2003,45:229-235.

Magalhaes P S, Bianchim A, Braunbeck O A. Simulated and experi-
mental analyses of a toothed rolling coulter for cutting crop residues
[J]. Biosystems Engineering,2007,96(2) : 193-200.

BSCH AR G BHR R LSRRI T S 3L BT (D]
TEBA : TEFAARL K, 2009.

FEIRAR S ARIKIR , 55 . 2T AR S M B AR B 5T
(] FRHXARAHTIE,2007,25(2) :17-20.

% ELRNRLE ARUEEST ADAMS BTN RIBWLE 0T K4
B3] AHUERFFT , 2012, (2) : 157-159.

XA, LA 1,55 5T ADAMS RO BAEDLEHTHL
LA B E AR ,2008,33(3) : 106-108.



