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Abstract Chili pepper is an important seasoning and vegetable in Korean food due to its spicy taste, but
it is a labor-intensive crop. The mechanization rate of chili pepper cultivation is 47 %, and support
penetration and pull-out work is still dependent on manual labor. Therefore, it is necessary to develop
a chili pepper support penetration and pull-out method that can be easily used by women and older
farmers. In this study, a chili pepper support penetration and pull-out prototype machine was designed
and manufactured. The performance of the prototype machine and a conventional method was analyzed.
The prototype machine consisted of a cylinder, battery, support penetration part, pull-out part, fixing
part, and speed control part. It is possible to penetrate and pull-out the support through speed control.
A performance test of support penetration was performed at different working speeds (0.05, 0.75, and
0.1 m/s) and with a conventional method using a hammer in an open field and a greenhouse. As a result
of the performance test of support penetration, the maximum installation load was 59.08 N, the time
was 2.58s, and the angle was 2.27° at a working speed of 0.1 m/s. As a result of the performance test
of support pull-out, the removal force was lowest for labor force, followed by the prototype machine
and pull-out by hand. The time required for labor force was larger than that of the prototype machine.
When working for a long time, it is judged that the labor intensity of farmers will increase, so the chili
pepper support penetration and pull-out requires mechanical supplementation and additional research
to improve the performance.
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Fig. 1. Mechanism of pepper support penetration &
pull-out machine
(a) Support penetration (b) Support pull-out

AFd AR A A7) ABZA = Fig. 29 2ol AsA
g, e, X $dRF 9 IR, A 25,
&% Aloji2 skl viEgE 24 V(LFP 24 V
30 Ah, GSP, Korea)gs AR&sl¥om, 7]+ 890x%
970x1,900(LxWxH, mm)Z JAA Y2 Table 13}
Aty a1 A FAE Ested v & 830 mm, HH
7 60 mm=E A5l on, I AR oA B
o] AMgEE 13 AFY o] Y 15 F5iz0lE 117
Sto] AFdf 1HE X4 #olE 1.5 mE AHS
(17]. a5Afu] 239] A sl £5 7E
1% AFYE 2F 300 mm FHUEY F JA=E=E 5FFoH,
HAEEE F 0.1 m/s2 2Ho] 7hsste s AA A
ZkstgicHisl.

= O
Elaos,



2% A ARAAT A R A5

AF AE A AF DRE AA BEe AR 9 B Bhee ARG EYREE §5
BA A% 1300 BE7t AFGE FHOE Ak oA 1-30 om 744 1 om WAOE 2sigon, &
o £5 olo] A7t NSRS Sk AFD AA G FLEE Yoo 3074 2Bt EFEY =
£ AT ALPHE FAYY AFH DYRE o83 AL EPAEE 6241519 kPa2 Uehow], £

of AFdE 14 % AUsh= FEE A-sEolc. 4
olefl 7A@ 9] 2 MES FHsto] A Al AF
Flojo] FASHAL QI Al 300 mm ©]def &S]
A7t AA=A S o AEEA A5 WE 5 U
= sholth.

Table 1. Specifications of pepper support penetration
& pull-out machine

Item Specification
LxWxH (mm) 890x970% 1,900
Size
Weight (kg) 75.5
Speed (m/s) 0.1
Cylinder Length (mm) 300
Allowable load (N) 980
Engine Power 24VDC
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Fig. 2. The prototype of pepper support penetration
& pull-out machine
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Table 2. Specifications of pepper support

Width Height Weight Material
(mm) (mm) (®
Ave. 15 1,200 200 Aluminum
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Table 3. Results of performance test of pepper
support penetration

Penetration Penetration | Penetration
Factors load (N) time (s) Angle (°)
(m/s)
Ave. Ave. Ave. Ave.
Hammer 93.92 | 61.59+17.6" | 6.40+1.3° 2.04+1.1*
0.05| 8251 |59.71+12.7"| 5.55+1.1° 3.88+1.1°
IZ;‘;O 0.75| 69.93 |47.24+10.0°| 3.42+0.2° | 3.50+13
0.1 | 59.08 | 52.62+9.5 | 2.58+0.1" | 2.27£0.9°
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Fig. 3. A photo of pepper field for performance test
(a) Open field (b) Greenhouse

3.2.3 XFH = H A ZAREDL

A F) 9] 7248 Table 49} o] 74 € Zol= 7t
ZF 32 mm, 0.7 mSl 78 AR AZU=S ARR5IIC)
ARG S DA 2| Al FA] 2AFET} Table
59F o] 1A 1A 2G| AL F5 £ F5 =]

= 27 ¥4 60.33 mm, 22 mmE RAFE IS 24

A 2o A 55 & 55 ol 4 B4
80.5 mm, 25.25 mmJtt. EFFEE 4ol 40 cm =

AA w2 n5A8 =& 108~2,733 kPa H9E
Elgon, 24 mEau) I3 170~1,185 kPa HY=E
ZAERL EY el Ha A TEAE 23

23.16 %, 24 1FAQE XA 25.76 %= A=A

Table 4. Investigation of pepper support

Width Height Weight Material
(mm) (mm) (8
Ave 32 700 900 Steel
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Table 5. Investigation of pepper’s cultivation type

Ridge width Ridge height Soil Water
(cm) (cm) content (%)
Open Ave. 60.33 22 23.16
field | 5p. 0.58 0.5 2.95
Ave. 80.5 25.25 25.76
Green
house | gy 0.58 0.5 1.19

3.2.4 X| MSAIE 2t
LA A A ALY AdeAIE
7] 9 AAFA] £k 0.1 m/sE 89
o} A AAZY JSAIE 2= Table
At AARY A ENA AMESHAE A5
Aol TS, =5 AW, AEIA| 247t 3
5.36, 35.71, 34.49 cmZ AT Ha Y
S AFZAL 477.65 N, 5 AR7|= 679.64 N,
JAAAE 563.44 NOZ I}, AEFA], 5 <
W7] o0& Qo] AA AQE= A0E Uyt
ALFZA Al AT oju] A2 QI og 2ol 7}
ot 2 AQARRE WAF A3, AGATE AT A8
ZAAHe] wgReto] FU1E o= wekE
Duncan H&3% A3 AF4E 95 %olA K94
AZAT QT 2972 AEAY, +5 QAW AY
A7 §o/do] yehdA] gttt o] A Q1Y
AGat AF7I7R] foldel UeiA] ggtou, 5
U7IeL AJF7]7Ee] F-o4do] YEsiTt.

-0,

)
)
e,

¢
4

% o

(@)
2
1o #1 1o Yy ot

oft

]_

> on Uy i

Table 6. Results of performance test of pepper
support pull-out in pepper open field

Pull-out Penetration
Fctors Pull-out load (N) Time () depth (cm)
Max. Ave. Ave. Ave.

Manual | 757 o5 | 477 65421450 | 575+53% | 35.3641.9
labor

Hand o171 | 670.644163.2* | 2.85+0.8° | 35.7141.3
pull-out

Prototype| 725.30 | 563.44+141.7° | 4.242.6° | 34.49+1.6
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Table 7. Results of performance test of pepper
support pull-out in pepper greenhouse

Pull-out Penetration
Factors Pull-out load (N) Time (s) depth (cm)
Max. Ave. Ave. Ave.

Manual | 407 75 | 30579+87.9° | 1.57+0.7° | 35.5+3.3
labor

Hand 15 65 | 552.404180.7° | 2.09+05° | 36.0+1.7
pull-out

Prototype| 633.47 | 404.71+145.8° | 2.4940.4* | 34.0+1.29
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