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Abstract

Cultivation area of garlics is 9% of all cultivation area of vegetables. The amount of annual demand is

increased in 1,000~ 1,500ton. Also, the amount of demand per person has a tendency to  increase as

above 10kg. So, garlics has become important crops in agriculture. The purpose of this study is to

acquire the basic information to design the garlic seeder attached power tiller. We used Working Model

3D program to design an automatic aligning device which is the most important part of the parlic

seeder. The results are as follows;

1. The optimum depth of garlics seeding was shown as 3cm.

2. The garlic seed has to be discharged from the garlic seeder at intervals of (.75sec in order to seed at
intervals of seeds of 15cm

3, The optimum design factors of the automatic aligning device were shown as cylinder diameter of 4cm,
cylinder gap of lem, revolution of 36rpm and inclined angle of cylinder of 8.4°.

Key words : garlic seeder, automatic aligning device, simulation.
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Fig. 1 3D Modelling of automatic aligning
device
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Fig.2 Aligning posture of garlic on the automatic
aligning device
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Fig.3 Measuring apparatus of friction force garic
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Fig. 4 Touchdown posture of gamc
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Fig. 5 Shape of garlic
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Table 2 Yields difference in seeding depth and touchdown posture of garlics

Depth | position | Germination(%) i Sheath length | Sheath dia{cm)} | No. of leaf | Bulb wt(g) | Yield
up 91.0 250 123 7.57 30.7 1049

3 em side 95.7 250 117 733 270 968
down 74 20,0 1.09 7.10 24.0 671

mean 869 234 1.16 733 27.2 896

up 89.3 24.5 1.19 720 27.0 904

5 em side 89.3 22.3 1.15 717 26.3 882
down 76.7 205 1.09 707 28.0 804

mean B5.1 224 1.14 7.14 27.1 864

up 894 234 1.10 6.90 253 848

7 em side 2.7 214 1.15 720 24.0 837
down 783 20.6 1.16 723 27.3 798

mean 86.8 214 1.14 7.11 25.6 827
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Table 3. Simulaion of automatic aligning device
{D=3cm, ©=6°, rpm=36)

aligning posture

gap of cylinder(d) of garlic time{sec)
Type 1 101
0.5cm Type U 0962
Type [ 115
Type 1 107
lem Type 1 096
Type T 123
Type 1 1.12
1.5¢m Type O 102
Type I 1.34
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Table 4. Simulation of automatic aligning
device{D=3cm, ©=8°, rpm=36)
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gap of aligning posture of | . Table 5. Simulation of automatic aligning
! . time(sec) X
cylinder(d) garlic device(d=1cm, 0=6°, rpm=35)
igni ture of
Type | 0895 cylinder dia.(D) aligning pos © time(sec)
0.5cm Type 0.778 garlic
Type 1 0.928 Type 1 1.08
Type 1 0.970 2 em Type 1I 0978
lem Type 1 0.858 ?Pe ]]II ig}:
Ype .
Type I 08% 3 cm Type 0 0.96
Type 1 1.060 Type T 1.23
1.5cm Type O 0.990 Type 1 107
Type I 1.140 4 cm Type II 098
Type I 112

Table 6. Simulation of automatic aligning
davice(d=1cm, ©=8° rpm=36}

eylinder dia.D)| B zﬁm o ime(sec)
Type [ 0385
2 cm Type 1 0.75
Type I 0.91
Type | 0.83
Icem Type 11 0.786
Type 1II 0.897
Type I 0.85
4 cm Type U 0.76
Type T 0.90
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Table 7. Simulation of automatic aligning
device(D=3cm, d=1cm, B5=6°)

revolution(rpm) aligning p(.Jsture of time(sec)

garlic
Type 1 1.04

33 Type 1 1.01
Type I 1.28
Type I 1.07

36 Type 1 096
Type T 1.23
Type 1 1.08

39 Type 0 0.99
Type 1 1.23

Table 8. Simulation of automatic aligning
device(D=3cm, d=1cm, 6=8°)

revolution(rpm) aligning posture of time(sec)

garlic
Type 1 0.895

33 Type I 0.778
Type 1M 0.928
Type 1 0.83

36 Type 1 0.786
Type M 0.897
Type 1 0.74

39 Type T 0.76
Type I 0.83
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Table 9. Simulation of automatic aligning
device(D=3cm, d=1cm, rpm=36)

angle of aligni ture of .
inclingtion(®) gmggafﬁ: time(sec)
Type 1 083
g° Type 0.78
Type I 089
Type 1 076
8.4° Type 11 074
Type T 031
Type 1 071
8.8° Type 11 072
Type T 078
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Table 10 Touchdown posture of garlic under

free drop condition

Dropped Dropped Clove
Result | Height{cm) Posture Weight(g)
(Position)

10| 30 |50 {Up {DownSide| 3 | 4 | 5

Up 189 (71|112|76(6.1|43]103(83

Down [38(63|68|46|54(42(77|56]|5.1
Side |[85.2(84.8/86.1|84.2| B7 (89.7( 88 |84.1|86.6
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