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Purpose &
Contents

O Purpose

Unlike other crops, Garlic is greatly affected by quality and productivity
when harvested according to planting garlic seed posture.

According to the research, the planting of garlic can produce good quality
garlic only when it is upright planted so that the root part of the garlic seed
is downward to the ground. when the garlic seed is planted with sideways,
the size of garlic is small or deformed, and when the garlic seed is planted
upside down, most of it is not germinated.

However, Currently, garlic planting machines plants the garlic seeds in a
free-fall manner not upright posture planting. According to the research, In
a free-fall manner planting, the probability that the downward posture of
garlic seed root to soil is planted is only 10% of all planted garlic seeds, 84%
in the side-lying state and 6% in the upside-down state.

Therefore, In order to improving the quality of garlic and reducing labor of
production, the research development of garlic planter system for planting to
Upright posture of garlic seed is needed.

O Contents

1. Research and development of an automatic packaging machine with
downward, upright alignment at the root of a garlic.

1) Development of garlic seed sorting classifier

2) Research and develop an auto-packaging machine of the porous type tray
with for the downward posture of garlic seed root to soil.

3) Research and develop an auto-packaging machine of the line type tray
with for the downward posture of garlic seed root to soil.

4) Optimization experiment of the porous type tray and the line type tray

prototype productions

2. Research and development of Garlic Seed Planting System to be Downward
Position of Garlic Seed Root for Improving the Quality of Galic and
Reducing Labor of Production.

1) Research and development of tiller-attached type 6 row planter to be
planting downward direction of garlic seed root.

2) Research and development of tractor-attached type 8 row planter to be
planting downward direction of garlic seed root(rotary, levee forming, and
vinyl mulching work simultaneously possible).

3) Prototype manufacture and experiments of tiller-attached type 6 row
planter and tractor-attached type 8 row planter

3. Growth and harvest comparative experiment of planting garlic in the
existing planters and developing prototypes




O Development completed of two types of automatic packing machine for
garlic seed root part downward-upright alignment.
(Performance of Prototype : Downward-upright alignment. more than 2100
garlic seeds/hour)

O Completed the prototype of cylindrical rotational type sorting classifier for
garlic seed size

O Development completed of rotational type of tiller-attached type 5 row
planter to be planting downward direction of garlic seed root.

(Planting Performance of Prototype : achievement 1500pyeong/(8hours, 8HP)

Results more
O Development completed of rotational type of tractor-attached type 8 row
planter to be planting downward direction of garlic seed root.(rotary, levee
forming, and vinyl mulching work simultaneously possible )
(Planting Performance of Prototype : achievement 2700pyeong (8hours, 60HP)
more
O Research Achievements
- Patent Registration: 2 cases, patent application: 3 cases, Publishing papers:
1 article, Human resource training: 8 peoples, Utilization of Education 11
times, Utilization of research: 2 cases, Utilization of Policy: 1 cases
= Ensure intellectual property rights by promoting patent registration for
patent applications based on research results.
= Technology transfer and commercialization of development system and
Securing product certification for agricultural business.
Expected Research and development of seeder integrated with garlic bulb rooting unit
Contribution downward straight alignment apparatus and garlic seedling rip planter
¢ Improvement of garlic quality and reduction of production labor
¢ Securing competitiveness of domestic garlic farmer to importing low prices
foreign garlic.
+ Competitiveness of the agricultural enterprises to commercialize new
products.
Garlic ]?owgward Automatic packing machine Pagkaging Garlic Seed
Keywords Seed dlregtlon of for garlic seed root part Garlic Segd Planting
Planter Garlic Seed downward-upright alignment. Planter with System

Root Mulching
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O3 3-32 520 =2% 7|19 A =AU, 57|t sfAL “ Solidworks-Motion”
2SS AMESIA 5.
Mx7 0 333 Zo] = 80mm, HYUY =& Zo] = 300mm, a ¥3I = 262mm
b 3 = 130mm 2 AAsStE, 3 CY Zo]E& 85mm~170mm=Z WHIA|Z|HA Z =Y
() 8% 12rpmo & © Y3 C Zo] 27k thste] FR(EEH)o] 257 2]
stroke, x A|AoA &%, 24 Y AEEE AL S
237} SuatE] 9AIE AWAR 02 ol1 YEaatolge] o]47alE 9x02 + ARE,
Suon - fue ARAC, oeg FHSl FRLelL HeRET] AR ohed
o] SES)

HEHE FAEAE DI
a 20 thstol FRO] ¢ o]44 w7t AR ol
o]

# Crank-Rocker 4-bar mechanism

v Tl=g+h-i-c > 0: ¢ < 515
v T2=c+g-i-h > 0: ¢ > 85

h=295 v T3=c+h-i-g > 0:c > 75
» 8BS < ¢ <515

* Rocker-Slider mechanism
a=134 v Singular if a=mn

> c> 118

a3 3-3 obs mE] ARAA Y3 PE

o o A&T7F 12rpm(4n rad/sec), H 3 C=100mm¢l

a0l AlztHeto] whE FR(HESH)e] x|} o]E HEWetE AAlgh Aol K512

Simulation &F4 AMRl2 AAlRE .
ol2igt RANA AR|Hst= FA] AEolAN fLEe2s AT oF 127339 S0 FA2

EEYI-HD)oA A ¢RI -68.5mmz o]FE o] 1x o4 {AIH

Hote]o] oF 4% AHutE|of, 1 x| +118.8mm= O]FH & 57 FPoz HIUG. FA

XA F2L X2 13874 A2 = OIEH 29 A7 % $ o
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Pasdion [MputSoesn 1204 s e

Ak Max Value 118 6851 P

10 b .
| / L /
"R, N Bingular

L =

] 1 2 3 i ] L] T (] ] L]
Himsf

Yalecity [nput Soeed 12 rpm = 0 45 radineg

I i L Mak Value 82 T4H i pe f
= A ry
i ‘ 4
-
E? ,f—/ e
- o
i / y \

e e ]
“Min. Value - 134 451 —

L] L] L) L] * L)
timas

0% 3-41 YISF AZE sk o PR gjx|e &wwst
C=100mm?l 74%)

27 3-4-2% 333 19 W4 =7) 12rpm(4n rad/sec), P2 C=110mmel 390
A|Ztesto] We FAl9] o]x|9} o]4 & EwighE AA|E 219l

ol2iet =4 A HAHet= A FEoM FE s AS oF 1234 2o FAZ
A& ursk(-uraF)ol A £ Al 9JR|9] -67.lmm= O|E=Eo] 1% o]A} OX|El & O EulEk(+4}3F
Halelo] oF 4%7F Aute So &1 %] +99.Immz o5& o] F3PA L 166.2mmo]ch
ATAZE 6% 2uroA 7% AT Alo] Eo|alAk(singular)o] UERITH & & ©Jx|ofA] 21 o
13878 A2 ol &&= A8 of 327} A85Rlon, FE2 7l7ws /HA & ¥4
5% 22 AolA 2AM4%9 120.6(mm/sec) EZstF o, 88 22 AUA FuLe
160.2(mm/sec)o]] =E5IA 3.

wepA] o] 2N PR g ol of 52 Hof| AA&E, oF 8 Fo A 1&E0]
1387 st=d] AQ5= AI7FS 3% o|AF 4 QE|9ich AR E FAO 1884 422417 3%

£REE Ao e

Posifian fingut Speed 12rome D4 radiyed

1% o m-- ‘oS O5T

£

g 5: \-, / \ Singular /

*———-‘:-15& Wbup 67,08

] ' 3 3 . ] [} 7 L] ] n
famiafi]

Vetaory |Inpui Spaed 12 ome Odn radfeg

0 . T T T T T T T ¥
= S Mk, Value 160 1790
T 1™
e o
% ’ /__'_, ,,-""'-ﬁ.
/a ; ] ,
02 e ‘“ﬁﬁﬁumu--muu S
03 ; ;

L ] L] T ] L] "
mmas

0% 3-42 P3LE AR Wt mE FRol et 4Evst
(3 C=110mm¢SQl %)
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o
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w
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|d
ol
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o
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o
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3] K45 =12rpm(41 rad/sec)Ql ArEjolA] &3




C=120mm(23 3-4-3), 33 C=134mm(2d 3-4-4), ¥ 3 C=150mm(2d 3-45), =

C=160mm(1Y 3-4-6) 212]1L 3 C=170mm(1H 3-4-7) F-of AIZFsto] g Fo] 9fx|et
o]& L£=¥IstS Kﬂ*li} 2.
2 Ao g3 LR MM P33 Co Zo]7t I0mm~110mm HYoJHE= F3 AHEIA|

P _m

AU 65 Dol A 7TEZ T} Alo] Sold(singular)o] LERIAISE, A3 €O o]} 120mm
ol o] Aol ol2ist Sol# A (singular)o] LIERIR] 9F9rS.

437177} A5E 5 o 1L5x AmoA smAe] A4 AL Uehdon, 13 3-439 &3
Zo] C=120mm 70| -65.5mmolA B3 CO| o7t EtE4% A AotAA 17 3-4-70]
C=170mme] Aol 7V A -55.4mmo] EZatict. vl Ho] AL 1 3-430] Y
Zo] C=120mm 70| 84.6mmolA F2 CO} ZQo|7t 57t24= AR AopdAl 1 3-4-79)
C=170mm¢] o] 7Hg A2 43.8mmo] EIstect. o] Ao WHUolE P2 Zo|s}
C=120mm(23& 3-4-3)Q 7429 150.Ilmmo]1l, HIZdo|7} Z7}tetH 7FAste C=170mm(1
3-47)Q1 %20 99.lmm oleiA THsEECA WEZIAS A AU A she 2% 5L
43 Col Zo] AR sPsste, C A3 Lot A4S mEel: obs EAt) 21AS UA

2 9t

o

445 33% 2oy HT ol44rs
452 UENZ gon), Husoln

ol
o

o] 9ol 2% ClpaEd 2 olpi 3 2 Col ol BotEAs Baste As
el 9o, 83 Co Zo|7F 170mm¢Ql 720 44T 72.4dmm/sec, F|14E5 %
93mm,/secof| A] EJ:l_] 71017} 7445 C=120mmQl 320 A4 %= 109.2mm/sec, FI1&E
142.9mm/sec”7tX] S7tst= 42 UEHL ot ol2{st FAQ] o] &&= thzuhE7]ofA
TSR Ohenks o HAEE Aa4s dEE o ME|9 nELE=E A4 o

1 X L
b Man ValueDd 6294

|

1
!
S in. Yalue 106 1027 ‘

a3 3-43 P3LE A7 Wsto] e PO Yxlo &Ews
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Postoninput Spees 17 rpm =0 4x rac/Ees

. WalyeBB.2TT3

Vglocity InputSoess 17 mpm=0 4= redised

-Max Walue 1243203

i 8 El [ 3 i
timels

O 3-44 YALEF AR Wkl b2 POl Rlet SEwat

(32 C=134mm¢<Ql 4%)

Pasdion [Inpul Speed 12rpmes 0 &r radiaee]

i T T T T T
w0 Value 56 1133 4
{ :
" Value 50 4914 1
LAt i i l i I i i "
) i 3 ] L] L] L] T ] L] L]

umeis

alaEity (npus Speen 12 rm = 0 dy radived

~Man Value 100 1588

O 3-45 PALEF AR Wkl e POl xlet SEwat

(d3 C=150mm¢el 4%)
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Pasdion|input Speed 12 pme 0 &s indfe

e
L T T T A A A

. Walue 57 3991

(] 1 ] 3 4 ]
limegs)

Weloeity Input Speed 12 rpm = G 4s radived

~Max Vahae: 100 1188

Viatua <77 015

L] i 4 3 q L] L) §
himegi)
I8 3-46 HIE AR ®gto|
(3 C=160mm?! 42)
Poadlion [Input Spesd 137 pme0ds iedis e
L]

Wax Ve 45 THE

] L] L4 L
timedsf

welocity [input Speeo 13 rpm =0 ds rmakeg
W Valud 0 0754

L]

n
80

Min Valua-T2 4010

am . 4 L .

n 1 2 ? L] L] L] T 1 L] L]

i}
a3 3-47 H3E

£ A7 Wato]
3

2)

i)

nhe FAo] 9l 4Ewst

2
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B 3-2 3 Yo mE Wl x9 Stroke, Min. Vel, Max. Vel,
Singular Aol (&Y : mm, mm/sec)
85 - - - - Singular (C-R)
90 -69.9 ~ 149.7 219.6 -151.5 214.9 Singular (R-8)
100 -68.5 ~ 118.7 187.2 -134.5 182.7 Singular (R-S)
110 -67.1 ~ 99.1 166.2 -120.6 160.2 Singular (R-S)
120 -65.5 ~ 84.6 150.1 -109.2 142.9
134 -62.8 ~ 69.3 132.1 -96.1 124.3
150 -59.5 ~ 56.1 115.6 -84.1 108.2
160 -57.4 ~ 495 106.9 -77.9 100.1
170 -55.4 ~ 43.8 89.1 -72.4 93.0

-+ Angular velocity of input link: 12[rpm] = 0.4n[rad/sec]

¥ Linear velocity of slider is proportional to angular velocity of input link
<+ C-R: Crank-Rocker
< R-S: Rocker-Slider

& s Zater AAREY ALY

A3 Co Zo]7F 85mm ©]H Crank Rockerp ®FAE] 17, 90~ 110mmel R71A=
Rocker Slider @Ao] uraislo] Eo]Alsto] vME|o] A& M7 W= a3 C Zol=

120~170mm R0z 7|FAA S st Zio] AAstY &3 Co Zo|7l &S

5719 A E ® 3-19 AAEA

A
oA Simulation ﬁa}% HQsto] ‘mEsmTo] 0= I 3-313 7|

(&% : mm)
ELIENAY 7Y 2& ¥ a ¥ b B2 C
50~80 300 134 262 120~170
1. 223 Zo] : 50~8004 22T 4 J=s AT P33 EAT
2. 33 C 1 120~170004 =22 4 es J3 A0 5 14 #8S EAT
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Development of Crank—Link Mechanism for Developing to
The Planter of Downward Positioning of Garlic Seed Root

Y. K Eom L J. Lee and B, Y, Kim

Key Words : Garlic Seed Planter ("Hg33 #7]), Downward Positioning of Garlic Seed Root (vHe®7 W
89914]), Crank-Link Mechanism (292-37|3)

Abstract

The quality of garlic productions and reduction of labor cost which are important to overcome
price competition against import garlic. Improving to the quality of garlic production and reducing of
research was conducted to develop a crank-link mechanism for planting garlic seed with the
downward positioning of garlic seed root. Computer simulation was conducted for developing a
crank-link mechanism, A prototype of developing crank-link mechanism was manufactured and
laboratory tests was performed, As results, Followings are achievements in range of plant depth =
50~70 (mm) with tolerance depth 3 mm, planting hole size = $45%50 (mm) with tolerance size 5
mm at planting speed 0.3 m/s,
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Development of Crank—Link Mechanism for Developing to
The Planter of Downward Positioning of Garlic Seed Root

Y. K Eom, |. J. Lee and B, Y. Kim

Key Words : Garlic Seed Planter ("He#3 54:71), Downward Positioning of Garlic Seed Root (PHe#7 ‘4
#94), Crank-Link Mechanism (39 2-8327|3)

Abstract

The quality of garlic productions and reduction of labor cost which are important to overcome
price competition against import garlic, Improving to the quality of garlic production and reducing of
labor cost, The garlic seed must be planted with the downward positioning of garlic seed root, This
research was conducted to develop a crank-link mechanism for planting garlic seed with the
downward positioning of garlic seed root, Computer simulation was conducted for developing a
crank-link mechanism, A prototype of developing crank-link mechanism was manufactured and
laboratory tests was performed, As results, Followings are achiovements in range of plant depth =
50~T70 (mm) with tolerance depth 3 mm, planting hole size = ¢45x50 (mm) with tolerance size 5
mm at planting speed 0.3 m/s,
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{Result 1

[mm. mm/secl
=80
! 4 Crank-Focker 4-bar mechanism n h
¢ Ti=p+hac > 0: ¢ < 515 85 - - - - Singular (C-R)
v b ol 2 90 699 -1487 2196 1515 2149  Singular (R-S)
=095 i s 100 685 - 1187 1872  -1345 1827  Singulr (R-5)
=85 << 18 110 671 =991 1662 -1206 1602
_ 120 655 ~ B46 1501 -1082 1429
- HITARE SWoes, b 134  §28-693 1321 4961 1243
< Sangular it o=n : : : '
150 595 - 561 1158 841 1082
>c> 109 160 574 -435 1064 773 1001
170 554 - 438 99 724 830
< Angular velocity of input inkc 12frpm] = 0.4-frad/sec]
« Linear velocily of sfider is propartional to angular velocity of input Tink
% C-R: Crank-Rocker
“+ R-8: Rocker-Stider
i Result 2
i Simulation Result
M _Length of C Link: 30mm
STROKE
§ =i i E.,' 1 —
F b | - : R 7 :
i Simulation Resul i Simulation Result
B Length of € Link 110mm I Length of € Link: 100mm
i 1 i
i, i
i i i
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| Simulation Result
[ Length of € Link 160mm
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| Simulation Result
B Length of € Link: 150mm
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| Simulation Result
[ Lenath of C Link 85mm
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