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Design and Performance Evaluation of Fresh Corn Harvester for
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Abstract Corn, one of farm products, is consumed for food and feed, and edible food is distributed in
form of fresh green corn. When growing fresh corn, harvesting is done by manpower, and it accounts
for the largest proportion of total labor input time, so development of mechanized technology is
necessary. Therefore, in this study, we designed a fresh corn harvester for agricultural tractors and
conducted field test to analyze harvesting performance. The designed fresh corn harvester consists of a
stem cutting part, a stem conveying part, a corn detaching part and a corn collecting part. When
workers boarded corn collecting part at a working speed of 0.17 m/s, detachment ratio and collected
corns ratio were improved and foreign matter ratio was reduced. As a result of analyzing harvest
performance according to cultivar, it was found that the difference in no. of plants per hill did not affect
harvest performance. As a result of analyzing harvest performance using three working speed levels
(0.07, 0.12, 0.17 m/s) for Hwanggeumheukchal, detachment ratio was found to be over 98% at all
working speeds. It was found that at a working speed of 0.12 m/s, collected corns ratio was over 95%
and damage ratio was under 5%, satisfying the agricultural machinery qualification standards. Foreign
matter ratio was found to be less than 5% only under condition of working speed of 0.07 m/s. In order
to spread the use of fresh corn harvesters for agricultural tractors, it is judged that performance
improvement is necessary through mechanical improvements, such as reducing the foreign matter ratio
at work speeds of 0.12 m/s or higher.

Keywords : Fresh Corn, Agricultural Machinery, Harvester, Design, Performance Evaluation

E =7 531832 s9%le ANEAgY A HAI@AME - PJ01677819)F RS-
*Corresponding Author Jea-Keun Woo(RDA)

email: dnwprl@korea.kr

Received October 4, 2023 Revised November 2, 2023

Accepted November 3, 2023 Published November 30, 2023

861



QHEARSH| &80 =5 A A248 A|11%, 2023

SEuEhes oY,
akis
99%E B3Att. = 1A
it moldol FdEUA SFHR
(1,21, 5= & 5 283 & 4
= fI8 = B A A AR
AJYSFATH3). ol & A A2 2016 77934 hadl
A 2021 7327 haoz A&2 0= gasiion,
A2 AuiHAL 20161 7487 haolA 202149 7663
hao & F7IsFATHA4).

AA 30 AFzECl Soks S 78 4] 2F)
= Z Sz 202149 71E =W Aol 16 A haz
A A (14 A haye A2ISHATHS). &5

T

o % rlo do

)

ot
5

L 2 487 ARGOR A ow, 4189 4
2, olsjo] 9 ol Fo40] Pelg U, ud 23

Chst 2 E50] BHEE T QtHe). Al F
2 Bl 155 o] ojEH| ol FHE o]Fo]
A3 glom, B&7|7to] BlwA Fol FRA o=
] 2713 % 7FssteH7.

2 HEQTE 20169 2,496 A oA 20214
2,215 A o A7k oF 2%X A&7 FAsal 9
on, 654 ol 1F HARNY &2 46.8%= YA
LEgo] B=3t Agto|tHg]. 300 WA EE4LE
Aeshet] & o FYAZ 56.8417k0]H, o] &
gt Aol 16.8A17F0.2 Aul &4 F 7P B 5y
= ZARE T} SHATE 8714 AL E Kol o]fo]
AA] ok Agog ZQfAto]| 9&stal 9l 20219 7
F, F24 Al 30089 & A4 8524 9 5
AAvE 1444 Yoz F A9 16.9%F AHAstL
210}, 20209 <1AHIQ1 984 A thy] 31.8% Z713t A
oF UepgtHI). webA ELs Ak ¥ 9 H|§
A Hlol 2 7148t 71& 7ol "agh Agolct.

FEg A0l g A AT B4 Ak, =
9] A% EE&5F £7] ol 5 9 mhfetHA £7
2RE ok gt Y $ok= £V A - AlFet
of & Eet $35 B4 5 FHsHeH[10], &
S48 £EV)9) 59 AGAA HF LAE Al =
Q] A] 7]ofetAol A WSk Holg AT the, F
o} AHEHS 1E51TH11]. 29 Al E84:4 7]
Al 55 Al Aok o4t £AFS HAstelr] el o4t

o

—_

=
=

=35
-

862

of ot $E Ao
o <40l B 271
B 950 58 A 3 EYHE
APE 9l MAIE[-E CPU-Neto 2 48 HUE
A FEIGHI3). Sl Fo5g 43
Al B A7 SPHAAT DY DEY A
T g 8IS UIEY Aol

A 2 dolAs FdlelA F2 A &S

-

5 EFS OR EAHE £54 SIS 4A

ALFGon], FANE SR BF L 5] 1)

2918 @Y 4% ¥ 23 BHS Sgseck

Ta=

2. 2244 237| 4 L ME
2.1 EUEG Z24a 28|
EUEg £844 42)E o] £4E Hags
7] 9J5l Afgto] E4s 42hE T Wl Berg wHlslol
F710] e ol FPolA ol o own 2

SFEHE 53 TSI

Detachment Counterclockwise rotation

Roller

Clockwise rotat; /

A

Fig. 1. Mechanism of fresh corn detachment for corn
harvester
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Fig. 2. A photo of fresh corn harvester for
agricultural tractor with major components

Table 1. Specification of fresh corn harvester

Item Specification

Length x Width x Height (mm) 2,900%1,565%2,118

Power Source Tractor P.T.O

Weight (kg) 878
Loading weight (kg) 180
Maximum working height (mm) 1,600
Corn collecting part
—)
N
\ 3

Stem conveying part

Fig. 3. 2D model of fresh corn harvester for
agricultural tractor with major components
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Fig. 4. Power train of fresh corn harvester for
agricultural tractor

3. 2244 287| Y5
3.1 M X BAES Mg FA

o] gigh $87] J5H7E Ao A=tEo=
A= Q= ojwl 25 (Mibaek2)[1419} &7] %30]
A1 TEof| Aol 71A ol At A0E woEE=
BF5 A (Hwanggeumheukchal) S ZAIES o2 A4
ota @ ASS FYstott v 25 <40 S
FHEE FFA AW 57 A 2, JE5E2 A
T oA FUH 57F A ZAoA
stoich. AurAl2 5 v 9 Z, TSy
FHAE & AR

E&a BS B4 gobs {9l Fig. 59 2ol €71
201, o4 Zo] Wl g & RARSISIT o4t
3Fp8-8 7] 2 B(PH-201, ESPEC CORP., Japan)S
0|85t 103TOllA 24417k ZA=ste] Z7g5HTH15].

>
N
o

|

WE o2l

s
e
s

20

BN

Z A}

ary,



Fate7|gtel= A A24d A11%, 2023

Stem length

( Water content

/ Corn length

Stem diameter
(Top)

Stem diameter
(Middle)

First pod height

Stem diameter
(Bottom)

Fig. 5. Investigation of fresh corn’s physical
properties
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Table 2. Cultivation type at performance test field

Width Height Row Plant No. of
Cultivar | of ridge | of ridge | spacing | spacing |plants per
(cm) (cm) (cm) (cm) hill
X 39.00 15.23 71.00 34.75
Mibaek2 | 3224 | 4038 | 141 | 2227 | !
Hwanggeum| 49.30 _ 78.80 42.60 2
heukchal | +1.85 +5.22 +1.60

FAES 0l 23 % ISR RSN 242
IH= Table 33 2ok vH 2359 242 229.37+8.65
cm, ZF5I 83.81£11.96 cmlZ RARE0] =%

168.80£8.27 cm, 2 64.60£5.99 cmQl S

Table 3. Physical properties of fresh corn

Firzt Cormn | Stem | Stem diameter(cm) | Water
Cultivar hp'o he length |length bog)/tent
(ili) (cm) | (cm) | Top |Middle|Bottom wg)
. 83.81 |27.45(229.37|10.72 | 21.37 | 32.14
Mibaek2 | .11 06| +1.65| +8.65(+0.90| +3.13| £ 1.45 | 772
Hwanggeum| 64.60 |27.95 |168.80| 7.74 | 16.43 | 24.14 72.68
heukchal | +5.99 |£3.12|£8.27|+0.76|+1.38| +£2.52 :
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Table 4. Specifications of 54.4 kW class agricultural
tractor used in this study

Item Specification
Length x Width x Height 3.000 x 1,900 x 2.780
(mm)
Weight (kg) 3,065
Rated power of engine
(kW@rpm) 54.4@2,500rpm

hydraulic flow rate(Ipm) 47.5

Three-point hitch lift capacity 3373
(kgh)
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Where, P, detached corns ratio(%), £, total

number of corns(ea), #,, undetached corns(ea)

%% 100

Tr, )

F,,. uncollected

uc

Where, P. collected corns ratio(%),

corns(ea), £, total number of corns(ea)

P, = _ B 09 6)
! E,
Where, P,;, damaged corns ratio%), £,
damaged corns(ea), £, collected corns(ea)

P, = W+Wd %100 4
Where, P, foreign matter mixing ratio(%), W,
Weight of foreign matter collected(kg), W)
Weight of corns collected(kg)
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Table 5. Results of performance evaluation of fresh

corn harvester according to worker
boarding
Worker Detac}‘{ment Collecteé Damgge foreign.
bOardin ratio corns ratio ratio matter ratio
8 ©%) ®) %) ©%)
O 95.9 95.9 1.5 7.9
X 92.8 90.1 4.6 15.9
p 0.09 0.45 0.38 0.01
* p<0.05
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Table 6. Results of performance evaluation of fresh
corn harvester according to cultivar

%ﬁltivafr Detachment| Collected Damage foreign
lan(:s Oer ratio corns ratio ratio matter ratio
R ) ) ) )
Mitz'f)ekz 95.9 95.9 15 7.9
Hwanggeum
heukchal 98.3 94.1 3.6 5.3
2
p 0.31 0.31 0.26 0.01
* p<0.05
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Table 7. Results of performance evaluation of fresh
corn harvester according to working speed

Working |Detachment| Collected Damage foreign
speed ratio corns ratio ratio matter ratio
(m/s) (%) (%) (%) (%)
0.07 100.0 95.4 2.3 4.6
0.12 100.0 96.2 33 5.4
0.17 98.3 94.1 3.6 5.3
Pr)F 0.09 0.35 0.43 0.59

* Duncan’s multi range test, Mean in a row with different letters
are significantly different(p<0.05)
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