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o ABSTRACT O

In this research, a new design was developed for a single-grain planter mounted on an
agricultural tractor for maize, where a complete mathematical study of the machine was
conducted through which the forces and reactions at the suspension points were analyzed,
and the static forces affecting the machine were analyzed to determine the value of the
pulling and lifting force that reached their sum F=6397.17 N. A mathematical study was also
conducted to improve the suspension and transmission mechanism of the driving wheel to
prevent slipping and to get rid of the problem of discontinuity in the transmission, thus
improving the accuracy of the single-grain planter by installing a flexible spring with a wire
diameter of 7 mm, a maximum diameter of 38.5 mm, a total length of 252 mm and a spring
factor of 12.8 N/mm. A mathematical study was also conducted to calculate the number of
grooves on the metering disk according to the design requirements, where the number of
grooves was 12 grooves at 0.2 m seeding distances and 10 grooves at 0.25 m seeding
distances. suggestion have been made for future computer simulation for affecting forces
and for planter fabrication.

Key words: single-seed planter — yellow maize — agricultural mechanization — mechanical
design.
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L
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14
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(n),==2=113 (39) ) (n)p =2 =116 (40)
O-A TB
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D U Al lad) dejus 115 ¢(20-25) €M G e lieall A0 30 Culilal 4l dalul) 335
5 pile) O aall Y QS Gum (e Jumdl) et dejudl s3a o LS (8 km/h Ly eliall 5301 Cigal

60



Tartous University Journal.eng. Sciences Series 2022 (6)232]l (6) dlaall &gl o glall @ (s b jla Zaala Ao

12-60 M bl Gad ohe depm zihE o meabs (2019 cplas Kl 2018 caila
deyun Jlall Jexy 28 hall ApldY) deyudl 8 dlalall sl 320 o agadl e Sl ((Bankole,1996)
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Laeaill 2] s aalll gl Ghal Apkaill Zaudly 554.19 kg/m3 el 5,00 dpalall (gl
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s e (10 512 Al e lasse o baals Gaalgll sl axe o it 4k

63



el ¢ aile ¢ aaad ¢ =l b Ao Ugana Lall 5350 )N A daread 4l

saluasilly claliiuy -5
=) oba o Agene Sulie aili Sleay Jaad Aaal) 5380 3 AV Ablat dpalyy Ay dlae)
Gl 58 e Apgpall Chluall pan ehals (pushyb dhilas (8 dngal) dihid) 45 gk 8 deall
F=6397.17  ofsll ooled dlleal) Alanall dad cialy Cun e b3l shall dd e Ll caalll deadly
praadl) o ) @ an 5356331 N @il 5585917.77 Nl 08 (g Ljisi DU cancdl 368 caly Gum N
Culal) AL die cilS Judll 3 dad il G Al iy LS 6 shie iy el e A sene Y 58 )
G daad o 5yol8 kil o3 b L)l jualic 0585 o qang @l e eliys (13569 N sl Cua Gkl

Ssill 28 (e Aaslll Agllal) adlly il
W Aliad) sl e aleall 45 a0 saball Alae (a4l (520 (il dpaly) Ao o)l @ LS
DA e 3l A8y e Ul fis @3 a1 45al adg b g il 5 Y5 cansiy Jaall 26 Joaat o (S
12.8 4dla Jaleays 252 MM lea) Jslas 38.5 mm _abacf Syl 7mm elle jhiy (e gl a5
ol 13 3 Ll 2 DU AKulS) (ailiadl) yaat 5 LS N/mm
G Larenaill lllaiall (335 ailil) Gad e laals caldll Qi) sae Qluad Al A el &
0.25m [y cilils die @ 10 50.2 M Jdy clils vie 16 12 gl ae 4l
feh L s (S (Ally Dluagill (e degane 2T Sy B Lo e sl
S el Bt dasise Bysa o Jeanll dal (e @laleadd Zblas A sla) -1
ialiy ANSYS ; SOLDIWORKS i dysuls el dalsy ASalinalls 45,80l slSlaal) Gyyla e
el (soill alacl 385 Glalia b
Al il Al il e hals zapalll gl =2
G st Gla) Gyl e el zhsall ueatl Gl 8 5 S0l bl Aozt =3
 anaill

64



Tartous University Journal.eng. Sciences Series 2022 (6)232]l (6) dlaall &gl o glall @ (s b jla Zaala Ao

saalal)
BANKOLE. 1996, A critical state behaviour of an agricultural soil. [Doctoral Thesis] ,the
University of Saskatchewan, Saskatoon, Canada.

BECK, D.L. MILLER, J.L. HAGNY, M.P. 1998, Successful No-Till on the Central and
Northern Plains. ASA Conf. Baltimore, MD.

BUDYNAS, R.G., NISBETT, J.K. 2008, Shigley’s Mechanical Engineering Design. Eighth
Edition, McGraw-Hill.

COCHRAN, B.J., PORTERFIELD, J.G., BATCHELDER, D.G.1974, Vertical forces on
furrow openers and depth control devices. [master thesis] ASAE paper no, 72-609.

FINK, J.T., CURRENCE, H.D. 1995, No-till drill utilizing adjustable seed furrow openers.
Applied Engineering in Agriculture, VOL. 11, No. 6, 811-816.

J. VAN BERGEIK; GOENSE, D; SPEELMAN, L. 2001, PA—Precision Agriculture: Soil
Tillage Resistance as a Tool to map Soil Type Differences. Vol. 79, No. 4, 371-387.

JOHNSTON, A.M; LAFOND, G.P; MAY, W.E; HNATOWICH, G.L.; HULTGREEN, G.E.
2003, Opener, Packer wheel and packing force effects on crop emergence and yield of direct seeded
wheat, canola and field peas. Canadian Journal of plant science. Vol. 83, 129-139.

KARAYEL, D; SARAUSKIS, E. 2011, Effect of downforce on the performance of no-till disc
furrow openers for clay-loam and loamy soils, Agriculture engineering. Research papers. VOL. 43,
no 3, 16-24.

MURRAY, J.R; TULLBERG, J.N., BASNET, B.B. 2006, Planters and their components:
types, attributes, functional requirements, classification and description. ACIAR Monograph No.
121.

NORRIS, C. P. 1978, Comparative testing of seed metering and seed delivery equipment. Proc.
Conf. on Agric. Eng., Toowoomba. I.E. Aust. Nat Conf. Publ. Vol. 78, No. 8, 3-6.

S. VON KEGLER; F. STOCKEL. 2007, A simple new model of vascular risk stratification
using M-mode ultrasonic measurement and Hook’s law to describe mechanical vessel wall stress.
107-118(4),

SHARABY, N; DOROSHENKO, A; BUTOVCHENKO. A; LEGKONOGIH, A. 2019, A
comparative analysis of precision seed Planters. E3S Web of Conferences 135, 01080.

WATYOTHA, C; GEE-CLOUGH, D; SALOKHE, V. M. 2001, Effect of circumferential
angle, lug spacing and slip on lug wheel forces. J. Terramech. Vol. 38, 1-14.

WONG, J.Y. 2001, Theory of ground vehicles, John Wiley and Sons. ISBN 0-471-35461-9
5l 2 pe slae) YT arg o] 5 ) all Luale YT de guad] il sl 0 2018 L) cajua tiena caile
22 222l) 2 alaall ddalall chlad jall g Egaall g gha yha daala Al

e o o¥ Ol pdge ans 95 )34 25 s Sae Y Ll LS po 520 4l 2019 1) ca i $20aa aile

ALl de ) ) il o ploof canlit] 3l phand U] Cilalad o £ 153 520 o1 0872018 . e ¢ silaaa
cw\ QM\JJ\}Q)&MUA}E‘)L:UM\A;UM

SV Arlall | i drala < pudia cde )y illy ddl YT 2013 e o sgne

65



