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Abstract

Radishes are one of the most popular vegetables in many South Asian countries (e.g., Korea,
Japan, China, India). In recent years, the domestic radish consumption rate has been steadily
increasing. The annual consumption has been increased by 16% from 19.8 kg in 2016 to 23
kg in 2022. However, annual production has been increased by only 4.19% from 467,104 tons
in 2016 to 486,698 tons in 2023. On the other hand, the mechanization rate of field crops
cultivation was 63.3% in 2021 whereas the mechanization rate harvesting operations was
low at 31.6%, and the mechanization rate of radish harvesting operations was particularly
low at 10.4%, resulting in significant labor consumption for transportation and storage
operations other than harvesting. To meet the increasing demand, it is necessary to increase
the production and harvesting process efficiency. Therefore, this study aimed to develop
a simulation model of the driving part of a self-propelled two-row radish harvester using
AMESim software and evaluated the driving performance under different collector load
conditions (0 kg, 250 kg, 500 kg, and 1,000 kg). The results of the study showed that the
driving speed varied from 1.58 m/s to 1.55 m/s even as the tonnage increased, indicating the
stability of the system to the driving load. However, the torque and power increased with
the weight of the tonnage, reaching a maximum of 402.61 Nm and 2.89 kW, respectively.
In particular, the torque tended to increase by about 130.61 Nm and the required power
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increased by 0.91 kW when the load increased from 0 kg to 1,000 kg. These results, including the influence of the
weight of the collector load on the driving performance can be used as an important basis for the design and
operation of self-propelled radish harvesters in the future. This study provides a useful simulation model that can
contribute to the mechanization and efficiency improvement of self-propelled two-row radish harvesters and has
practical application in the context of the increasing need for agricultural mechanization, especially for radish
cultivation.
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Materials and Methods
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Fig. 1. A photo of driving part of self-propelled two-row radish harvester platform

FHE [ 5 AD A28 A E Sfof, T = 7|8 28 SSE0] 9 27o] wf Qllzl, fE E 3 Rot R E
O] AbFS A5 X2 HAZ2 0] 2600 rpmOl|A] 44 kW< Tier 4 T M1 71(4B243, Daedong Co., Ltd., Korea) 22 A
gskict

S 2| 212 552 Tl Aol M Eelo] 2 9 Rejelo] gl R me A
1539 52 3o 23 Aol S 98] Bl Aol L Proportional valve group, PVG)ol I
2 ol ALRI)S 755 shol RS SAYC RN FYTARES TP Bk, 750

QEX LIS
S AU 202 el ekl Retum linc)S Tt} ChA £% 22 A2 Bk EI, A% 5 AT A2 B
7] 918 712} M8 Pressure reliefvalve)y & 7AJ51SIk, B2 W A| 2S04 gFelo] Z7Hstol R Al2ge) Ho) ¢l

Q1250 bar o)/ = 7/ 91e] dElE T flol 7Y L8 AR fok 2 d S 55 itk

AJournal of Agricultural Machinery Engineering 4(1) December 2024Journal of Agricultural Machinery Engineering 3(1) December 2023 43



Development of a simulation model of the driving platform of a self-propelled two-row radish harvester according to collector load.

Al Ee|o] A A E o]l AMESim (Version 19.1, Siemens, Germany) S ©]-8-5HTh a5 Al E2fo]d Tl /32 <7l 2
0ol FEHI, PVG, U RE, AU RE, ez ¥ 47] 2SS che 2EY A= /g5 o] Utk 3
H g0l £8E Yo = 2 5] AlE AlEElolA {3 (Unitoll 425HITH AMESim AlE2]o] A el 2p
AT & 7 5279 A 25 7IRke 2 A Qi

FHYR Al ETo]H BE 152 9l Algd|ol A mhetnlE= X SALE 9 { A4 BE A, AYPAIRIe 2

I

28] 9450|912 ulebn|El= Table 13+ 2 Th GUH L] EZ G- (Pump displacement)S 30 ceirev2 Y251 o, =
FUHZE ST Aol PVGE 483 Alo] HE e S o] gsto] WHE AlEo] oA P s}, &2 0]
E = delE Aegho] -1 ~ 100 wEt A E W2 fiFe Alofdith <12 £ i U, 02 SHAHZ
o 12 /5 & RS on)ith -9 E 2] EZ R (Motor displacement) 21.4 co/rev, F U El= FHHEF2
238 4 Y=g Al AUREH | S EE AR 2L 1,800 pmat} 745719 ZH45H] 1:392 AA5H3iH

3 %-9] 512 Machine model unito] 4-8-5}0] 0 kg, 250 kg, 500 kg, 1,000 kg®] FA15-2 A-&-t3{ct.

)

(R

5]
n
!

il

W

|
1

@
Q
i (:) |

]

[ \

¥ v v v A r
Tank Engine Hydraulic PVG Hydraulic Machine model units
A0 motor (Applied ton bag weight)

Fig. 2. AMESim simulation model of driving part of self-propelled two-row radish harvester

Table 1. Table of each component's parameters for operating the AMESim simulation model

Item Parameter Value
Engine Rotational speed (rpm) 1800
Hydraulic pump Pump displacement (cc/rev) 30
Hydraulic motor Motor displacement (cc/rev) 214
Reducer Reduction ratio 1:39
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Fig. 3. Simulation results of the self-propelled two-row radish harvester driving platform according to
collector load
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Fig. 4. Simulation results of power characteristics of the self-propelled two-row radish harvester driving
platform according to collector load

Table 2. Table of simulation results of the self-propelled two-row radish harvester driving platform
according to collector load

Fach weight load Item Velocity (m/s) Torque (Nm) Power (KW)
0Okg Max. 1.58 272 1.98
Avg. 1.35 174.97 1.30
Std. 0.28 27.84 0.26
250 kg Max. 1.54 297.58 2.16
Avg. 131 192.40 143
Std. 0.28 30.41 0.29
500 kg Max. 1.55 332.53 2.41
Avg. 1.31 214.23 1.59
Std. 0.29 34.38 0.34
1,000 kg Max. 1.55 402.61 2.89
Avg. 1.31 257.78 1.92
Std. 0.30 42.55 0.42
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