HIO|QAIABIZSEL (J. of Biosystems Eng.)
Vol. 30, No. 4, pp. 220~228 (2005)

Hx AS o ols
B2 237 Hge s
HEE NS

olFl H 0|5EY 1E
g0 1 8

Cutting and Conveying Characteristics for Development of Chinese Leek Harvester

H. J. Jun S, H. Kim

J. T. Hong Y. Choi

This study was conducted to investigate the main factors that contain a rotating velocity ratio between wheel and conveyor
belt, a tilt angle of conveyor belt and a rotating velocity of a dick cutter for mechanization of Chinese leek harvest. In
the survey on the cultivation of Chinese leck, row spacing of 350 mm and cutting height of 10 mm from the ground were
set up for field tests. Test equipment was designed to cut, pick up and convey Chinese leek one row by one row. From
the results of material tests, pick-up height of conveyor belt was set up at 60~90 mm from the bottom, and the strain
and stress at rupture of Chinese leek was 0.487 m/m and 0.01078 MPa. An elastic coefficient of the rubber (Neoprene)
of conveyor belts was 1.1077 under the strain of 0.3 m/m. From the results of field tests, the tilt angle of conveyor belt
was the range of 25°~30° under consideration for space of container, the velocity ratio between vehicle and conveying
belt was 1 to 2.4~1.7 at 0.1~0.3 m/s of vehicle, and optimum rotating velocity of the disk cutter was 34.8 m/s or more

under consideration for soil friction.
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Table 1 Characteristics of Chinese leek for the test
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Fig. 2 Schematic diagram for thickness measurement of Chinese
leek put in the case.

[

S 1A A AFE 2 JHE 52 13 Aeralo]
AR Eojol Bh= H o UepdTh R 587 AHE
3 mefsted 9 o] $2 Qol7} 250 mm ol Ht ol
o] A2 80% °1¥ 2 wio|H(ZFAFEA T4, 1995), F-
22 A9 o= Ad 9o A 7] gge APe F
7] who] Aol 10~15 mm 9} HES 2= Ho] HE

o] Aol L2 o7 AF HEJUTH) %, 1994; Jun,

2000).

afepr] $2e] 71255 % Aok Aeh] e
e ALFE A ALY AR B 539
F7hE 1Sl 19 13 2ol AAANRIS 22t
350 mm, #59] IH3zels @A 10 mm ol g

St

Plant height Planted width Diameter of stem The number of leaves Leaf width
(mm ) (mm) (mm) (leaves/stem) (mm)
330 70 2.5 5 5
Seeding width Increased width
: 60~70mm 160mm
Seeding @ -
width
Hill @ 50~60mm . y %
spacing - % /
150mm increased / 200mm /
@ 22omm | o width / /
/ /
i 130mm /// //
[ | % %
Row spacing 350mm — —

Hill dropping

Row spacing 350mm

Drill seeding

Fig. 1 Two methods for cultivation of Chinese leek with increased stem volume after 5 years.
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Fig. 3 Schematic diagram of test equipment for Chinese leek harvest.

Table 2 Specifications of test equipment

Items Specifications
Material SK-5
. Diameter (mm) 9255
Disk cutter —
Thickness (mm) 14
The number of blades 4
Materials Flat belt + Rubber (Neoprene)
Diameter (mm) 125
Belt
Width (mm) 125
Rubber thickness (mm) 254
Diameter (mm) 400
Wheel Width (mm) 100
Distance between wheels (mm) 300~400
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Fig. 4 Measuring system for the rotating velocity of cutter, belt
and wheel.
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Fig. 5 Schematic diagram of measuring deice for physical properties
of Chinese leek.

Fig. 6 Measuring device for physical properties of Chinese leek.
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Fig. 7 Measuring device for properties of rubber conveyor (Neoprene).
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Fig. 8 Measuring device for properties of rubber conveyor (Neoprene).
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Fig. 10 Stress-strain relationship of Chinese leek with a steel plate probe.
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Fig. 11 Stress-strain relationship of the rubber (Neoprene) within
80% strain.
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Table 3 Conveyed condition of Chinese leek according to the
angle of conveyor

Tilt angle of belt | Conveyed condition | Height of conveyor
conveyor (°) (Class) belt (H) (mm)
20 I 480
25 I 600
30 it 760
35 11 814

* Conveyed condition of Chinese leek (angle between conveyor and
Chinese leek)
Class I (90°), Class II (100~ 130°), Class III (135° or more)

* The velocity of vehicle 0.22 m/s, The velocity of belt 0.4 m/s,

y =1.1077x + 0.0059
RZ=0.999

L

0.1

0.15
strain

L

0.25

!

0.3

0.05 0.2 0.35

Fig. 12 Stress-strain relationship of the rubber (Neoprene) within
30% strain.
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Fig. 13 Diagram of the height of conveyor belt for the space of the
container.

Aol BAste] o1FT 3% olFUEY Halto] 25T
SRR} $E RO2 eich, T8 28 13099 2o
olFAENN HETE FFE FUT + Y ol A%

AMFE o]FHES TH7HA 0.6 mAL, olH ] FHF3E

9] 7138 AAYS B3yt EHAR] 9k AlElo)A] 98 N A
29 BAE 98 4 9lE 7141 480 mm x 330 mm x
303 mm(LxWxH)Z 4173} *Mlﬂﬁt}. o|FHE.| 2Ja)
olFE F7 FHE 7 Y& AEE AR F3 25°% §
o} o|FHES] AAptol 2009 Wi F2 7o) BRI
o} weha] o|FHES] FAREE 25°~30° M7t Ajtet 3
o7 yEpsiTh

OF, AEEAIL O|$EES 4&H| 24

FE32 A7 TAlol o]FRER HA|5H o)F3}r] s
AEFA ) AAEEE 0.1~0.28 m/s B A8 9}
o]FHME ] &iculof we} 0] FAo|FHENE AFE 2
Th= % 49 ) 78 145 ¥ 42 G| gAEo] wet 7
I 78 I, 7% M2 Yeigich Al84A] £571 0.1

Table 4 Conveyed conditions of Chinese leek by velocity ratio (belt/wheel)

Forward velocity of vehicle Velocity of conveyor belt Velocity ratio Conveyed condition
(m/s) (/s) (belt/wheel) of Chinese leck, Class
0.11 1.1 111
0.18 1.8 ' I
0.25 25 I
0.33 3.3 I
0.1 04 4.0 I
0.47 4.7 I
0.52 52 11
0.54 5.4 II
0.11 0.6 I
0.18 1.1 I
0.25 1.5 I
033 1.9 I
0.17 04 2.4 I
0.47 2.8 11
0.52 3.1 i
0.54 32 ' 1I
0.11 0.5 I
0.18 0.8 1II
0.25 1.1 II
0.33 14 1
0.23 04 1.7
0.47 2.0 I
0.52 22 I
0.54 24 1I
0.11 04 1
0.18 0.6 11
0.25 0.9 . 1I
0.33 1.2 II
0.28 04 1.4 I
0.47 1.7 I
0.52 1.8 I
0.54 1.9 1

* Conveyed condition of Chinese leek (angle between conveyor and Chinese leek)
Class I (70~110°), Class II (110~135°, 45~70°), Class III (cutting impossible)
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Table 5 The cut conditions of Chinese leek by soil hardness and rotating velocity of disk cutter

Soil hardiness

The cut conditions of Chinese leek by rotating velocity of disk cutter (m/sec)

(N/em®) 113 16.0 20.0

248 28.4 31.6 348 384
0(*) O O o) O O O O
49 x x ¢ O O o) O O
147 X X X X X X O

* O possible range of cutting, x impossible range of cutting
(*) No soil resistance
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