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< Summary >

R/
0.0

Purpose] Developed self-contained cabbage harvester with high
utilization rate in lease business considering policy for promoting
joint use of agricultural products

Contents] Development of self-supporting Chinese cabbage harvester

Purpose & is proceeded by researching and analyzing cultivation style of
Contents cabbage, development of main working part of Chinese cabbage
harvesting machine, development of safety worker for farmer,
development of cabbage harvester driving part and field
demonstration test in mainland. Specification is 10A / 3 hours of
operation, damage is less than 5%
% Technology implementation and commercialization
+ Technology implementation] IPET technology payment
¢+ Commercialization] pilot sale
< Key achievements: Patent registration / Technical certification /
Productization / KCI dissertation
+ Patent registration] 110-1802405, Main research institute
+ Patent registration] @10-1838697, Main research institute
+ Patent registration] @10-1802401, Main research institute
+ Technical certification] 18-FACTMS-007
* Thesis Submission] MSelf-propelled cabbage harvester Main parts
Hydraulic control device (precision agricultural technology)
+ Thesis Submission] @Self-propelled cabbage harvester design and
basic performance test (precision agricultural technology)
Results % Strategic outcome: policy proposal / job creation / human resource

training

¢ Policy proposall] @WKorea  Agricultural Machinery Industry
Cooperative (Government Supported Model)

¢ Policy proposall @Rural Development Administration(Farming
utilization)

+ Job creation] 5 persons (main research institute KimQJin and 4
others)

¢+ Human resource training] 4 persons (Chungnam University 2,
Chonnam University 2)

Achieve mechanization of un-mechanized Chinese cabbage harvesting

+ Publicity Exhibition] 4 cases (Central Journal 3, International
Exhibition 1)

Securing core technology of self-contained small cabbage harvester




Expected
Contribution

Reducing the labor of Chinese cabbage harvesting labor and
improving the mechanization rate by supplying the developed
self-contained Chinese cabbage harvester to the farm site

Maximizing the utilization of farm households by distributing
harvesters in accordance with the common utilization policy of
agricultural machinery such as rental offices

Effective market entry through policy proposals for technology
protection, product certification, and expansion through related
intellectual property registration

Reduce labor costs, reduce labor costs, increase income

Completion of mechanization work system for cabbage cultivation as
a kimchi ingredient

Domestic agriculture countermeasures against foreign agriculture

Keywords

conveying discharging

cabbage harvester cutting part part part
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O HiF 19" AB|FE ZAR F uFY § AH[ES (EHOE Friste FAo|H,
AAAA Fa82 A2 0 849 S7tcle A2 P4
E 2. HF e ARG e 7AE =&
7 ® Tehe  =edE e e 7IAR
A 73.1 100
E 2H
ek 29 40 . ELPPLO
0| Al 14.3 19.6 o) -
oees 38 5.2 o #e[7| 8 HE 57|
A SR 48 6.6 ° SYUERT|, B WX
H = 4.0 5.5 © e 7|-58ae7|8 SEN=E|
23t 15.9 21.8 % -
ZHHE Y 2.8 3.8 ¥ -
X 2.9 4.0 ¥ -
7|EHAIH] ) 21.7 29.7 -
T @ Eggd O EgX7 OHEI A O dx T « g Ea x 7|Az 2t
E 3 50 HRE 19T AHH, JAFE FO
= . He
HE TE ‘00 '05 10 12
1912 AH|2k(kg) 39.7 30.2 417 51.6
HiZ  Hi X XA AH|2HEDY 1,866 1,454 2,060 2,580
Hizs 8 A A2/ AH[ZH(%) 169 160 87 70
25 1912 AH|2k(kg) 2.5 2.2 2.6 6.0
A2 E (%) 95 71 51 52
ot 191t A H|2kkg) 7.2 6.2 6.8 7.9
A2 E (%) 96 91 77 87
ormf 1912t AH|2kkg) 14.8 17.1 28.6 25.0
22 (%) 99 9 97 93
1912 AH|2k(kg) 24.4 17.2 20.9 233
2 2 =N AH|ZHHY 1,147 828 1,033 1,165
2 OAX MALEEAH|ZH%) 153 154 101 73
- 1912 AH|2Fkg) 8.5 9.0 8.3 8.8
© Al BRI 22 (%) 28.2 30.9 324 30.7
1912 A H|2kkg) 42 42 3.5 3.5
N2 ME AZXZE%) 110.8 109.2 109.4 105.8
ZXF A2 E (%) 93.1 89.6 88.5 83.8
7|E}  1QIgtAH|Zk(kg) 3.5 4.0 3.8 3.7
UT AZXZE (%) 189 12.8 10.9 11.1
s 1912 AH|2kKkg) 110.7 95.0 120.1 1335
HAXZE(%) 87.4 81.8 65.8 61.0
O viFe] X9 A Al BEE oA (cm)d AlREFA(cm)o] FFH0E 60~90cmE
A= 30cmit zol7t e AL & 5+ A2 AFAQ xufgAlo] HFo] o, AR
AL 18fd 79 7jdo] d=Aq
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Analysis < Transient and harmonic S-S54 23 oA
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s Pre—stressed Concrete
& GHE/YSH G| A (Steady—State Heat Transfer/Stress Ana
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— ME/H|ME (Linear/Nonlinear)
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=< — ME/H|ME (Linear/Nonlinear)
- 2% 9&d MZ/EHxEA (Temperature—dependent M
aterial / BC ‘s)
% I Z5M (Fatigue Analysis)
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Transportation part

Belt

Cutting part

Khnife

Power transmission part

Pulley Sprocket gear Roller chain

Discharging part

Mesh palette

Chinese cabbage harvester
%3 19 viFsgr] F2 AYR
E 14 HiF,87] Ads
Specification

Length(mm) 4,200

Dimensions Width(mm) 1,660

Height(mm) 2,320

Weight(kg) 1,300

Type Water-cooling three-cylinder diesel engine
Model A1100T2-KTR_4
Endine Displacement(cc) 1,175
9 Max power(kW(ps)/rpm) 20(30)/2,850
Engine oil capacity(L) 45
Combustion type Electric starting
Crawler(mm) 275x1,100(WidthxGrounding length)

Center distance(mm) 775
. Medium 15
Driving part Driving speed Forward High 20
(km/h) Backward Medium 1.5
High 2.0

" 15 AZE A

Wire diameter Inside Diameter  OQutside Diameter

Length of body

Spring constant

1.5mm 20mm 23mm 85mm 0.2N/mm
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I ==

* wjFo EE

HAE 200~260mm7EA] 20mm7tZ2 o2 A& sHLee at al., '13)

M OZE ol M7 2025+1.04~2438+1.19cmO| & H|FE FE9]

E 16. HiFo] X IR zHuf A
e o[g #4(cm) AE 7 (cm)

4 FEEYd F5E EE550 1R ARz Z7t FZt
Bl s} 90 20 20 2 50 50
M A s} 50~60 30 30 1 80~90 37
%t T 60~65 10~15 20 2 25 25
=1 L= 62 20 62 1 62 38
22 L= 63 25 63 1 38~40
M e 60 20 40 1 60 35~40

217 Hi3EFE 4554
T Midrib
== _ i thickness

= F%(9) £0](cm) Z(cm) Formation (mm)
et 3.58+0.342 31.38+2.00? 23.00+0.76° 13.17+0.91° 8.26+0.33?
En 3.00+0.35° 28.19+1.46° 21.50+1.31 12.07+1.12% 8.97+0.17°
K-power 2.82+0.36° 28.29+1.60° 20.25+1.04¢ 11.63+1.41° 8.06+0.98°
A 3.77+0.30° 32.13+19° 24.38+1.19° 13.35+0.94° 8.01+0.35?
o ¢ 3.43+0.48° 30.38+2.887 22.00+1.77° 13.11+1.84° 8.67+0.37°

v ol 29 30%0]4d dEHF ol oj

go] A7 AIZ A (FFE 5, '00). v

7t 20~25cmo|BEE HE Z2 6~7.5cm

of &,

v HE Z0o] H2|ol juf YAl 1edlo] o] EF o =

500~700mm7tA 50mm 7tA0 =2 31931,

90~280mm, & 3b 240~330mm, HIc 170~260

mm7tA 30mme] 7tHo g §A9 Zolg W3

2. B39 o] EH F 4719 HAXFOZ 3

BE

aR 22, o]&R 7T gAY R
E 18 7173 a4 v
2|3 x st 1 2 3 4

a 232Z20|[mm] 190 220 250 280
b 232 0|[mm] 240 270 300 330

213 210|[mm] 170 200 230 260

34 —



Of 7h & == SES

O|&E = [[mm] 500 550 600 650 700
HiZ= TLZ D[mm] 200 220 240 260
HZ= 0|22 & V[m/s] 0.2 04 0.6 0.8 1.0

A e Eet 78 A ghts Eo‘
7= A HY 200~260mmol

A
;]-X] o}% }_642_1?__ _11}1:}%

2 ERCR-ERIEE
} =

a2 olR Bo A MU oz g
19. Baxg 19 A
HiZ= 2=[mm
Ol5F Hmm] 43 200 220HT i 2]40 260
2 4842 52.08 5691 61.29
500 b 26.87 3158 3522 3932
c 337 1039 1548 2113
a 37.03 4145 46.55 50.87
550 b 1526 2007 2518 2929
c : : - 6.67
a 21.95 28.25 34.06 393
600 b : 746 12.94 17.98
; - - - :
2 : 748 22.37 25
650 b : . : 445
; - - - -




E 20 BIAZXE 29 AR
. HiZ= = [mm]
OISF H{mm] &3 200 220 240 260
a 5458 58.16 61.59 648
500 b 3291 364 39.85 42.98
c 1431 18.84 231 26.89
a 4358 4731 51.01 54.83
550 b 2217 25.76 29.39 33.09
c 3 439 10.24 14.24
a 35.25 3937 438 473
600 b 1421 18 2227 25.75
C - - - 4.27
a 23.06 27.77 32.88 37.25
650 b 311 6.83 12.04 1593
C - - - -
a ; 1136 1858 2538
700 b B ; - 417
i - - - -
E 21 BARY 39 4[]
~ iz 7= [mm]
OISF Hlmm] &3 200 220 240 260
a 42.94 46.6 49.52 5266
600 b 2118 2484 27.83 31.03
c ; 325 76 1318
a 3374 37.96 4126 44.63
650 b 1239 16.44 19.99 23.02
c - - i 3.86
a 2257 27.33 3214 35.69
700 b 244 6.29 1074 14.27
C ) ) - )
F 22 HAZXE 49 ZHEH L[]
N HiZ= = [mm]
OISF Hlmm] e3 200 220 240 260
a 4136 44.12 47.15 49.85
650 b 19.76 2249 25.62 2819
c 416 5.2 9.22 1256
a 32.86 36.64 39.55 4293
700 b 1145 15.02 1815 21.39
c - - - 5.83




Angular displacement (Link a) [©]

Transportation part width [mm]
+—+— 500
&—o—o 550
G—e—o 600
L, 650

Transportation part width [mm]
+—+—+ 500
—o—= 550
&—e—= 600
Ak 650

Angular displacement (Link b) [

70 —
60 —|

220 240
Chinese cabbage diameter [mm]

= 24, HAXS 1 2 Y (Link a(F),

Transportation part width [mm]
+—+—+ 500
&—— 550
&—e—o 600

A—te—, 650

I
260

260

0 . = .
220

o — T
240
Chinese cabbage dlameter [mm]

Link

25—

Transportation part width [mm]

4 |+—+—+ 500
= ©—o—=¢ 550
— 20—
o
1
= -
3
£ 15+
@
E
5 4
1=}
)
2 10 —|
2
5 1
El
g 57
<

‘.~

¥ T
220 240
Chinese cabbage diameter [mm]

b(Z), Link c(%))

200

260

Transportation part width [mm] Transportation part width [mm]
+—+—+ 500 : 500
—6—=0 550 30 5
&——=>e 550
50— |G—e—2 600 a0
Lttty 650 = c—e—o
5 7 [X¥—=¢—=< 700 s 7
=) x
o 40— =
£ < 20+
5 ] €
:é’ T )
S 30— E |
=3 b 3
[T - ]
() -]
< o
& 27 T 10
© i
5 g / g
= J o
& 10— il c -
//
:: 4 V//A)f < /
0 T 3 T 3 T T 0 T ¢ T & T 1
200 220 240 260 200 220 240

Chinese cabbage diameter [mm]

Chinese cabbage diameter [mm]

O 25 ®Haxs 2 289 (Link a(&), Link b(Z), Link c($))

=
)
K4
£ 50 —/
= J
i~
e _/j
@ 4 =
; 36 — ~_‘f_,,/——-:s""”
o e
P
5 20
=} 4
=
£ 10
0 T T T T T 1
200 220 240
Chinese cabbage diameter [mm]
60 — Transportation part width [mm]

Angular displacement (Link a) [°]

G—e—0 600
A—i—ah 650

H—6—Xx 700

40 — | Transportation part width [mm]
o—e—o 600
H |a—s—na 650

M= 700

w
=)
|

Angular displacement (Link b) []

Angular displacement (Link c) [°]

16
il Transportation part width [mm]
G—o—9 600
g2 [ 650

260

20 T | T | T | 0 T | T | T | 0 T 1~ T 1 T |
200 220 240 260 200 220 240 260 200 220 240 260
Chinese cabbage diameter [mm] Chinese cabbage diameter [mm] Chinese cabbage diameter [mm]
S o : : = H o
a7 26, BAXRE 3 249 (Link a(&), Link b(F), Link c($%))
52— i : 32— 16 —
Transportation part width [nm] Transportation part width [mm] : =
Lr—et—p, 650 4 | A . 650 — Transportation part width [mm]

T ] |xse=x700 = SEOE ., = 7 |a—a—ass0
T 48] = 4 = T >3 700 i
= //& x i < 12 //
-— - Pl = =l
= =g = 24 = i
- o - - B /
S 44 - 7=} i c o
o o @ X
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g g 20 g 8 4
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200 220 240 260 200 220 240 260 200 220 240 260

Chinese cabbage diameter [mm]
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O 27 ®HAxRe 4 299 (Link a(&), Link b(Z), Link c($))



v R ol$£Es WE FP HEHE S5
ANDE B39 o] WAY, 3 o|$EEL FYSEO 15~28]2 FF o
= s

SEN7E &

Hj & o] & g5 & & T e o)L} St 8 S
3 a, bt o|FR Zo JF¥S HA ®S I AriEEE olFEErl 04
m/sg o thA2 A HEPGS
E 23 WAZXEY 1| Z4E[degree/s]
olss = HETE o5 iz O|&=5 = [m/s]
[mm] [mm] © 0.2 0.4 0.6 0.8 1
a 68.88 140.11 207.71 274.94 341.67
200 b 55.94 114.11 168.47 225.26 277.88
500 C 32.21 58.34 89.32 119.92 148.1
a 79.46 140.08 210.71 279.43 347.72
260 b 63.79 127.99 187.6 242.99 3011
' 59.47 110.15 178.62 235.27 298.7
a 65.45 134.15 197.67 264.32 329.01
200 b 449 91.83 133.98 177.63 221.59
c _ - _ _ _
>0 a 68.06 137.22 199.48 268.79 339.67
260 b 55.68 112.33 168.01 222.81 277.94
C 34.8 67.34 105.52 140.09 170.33
a 59.67 12243 182.22 240.2 258.54
200 b 16.31 15.64 33.31 2642 22.05
600 ¢ - - . - -
a 64.01 13162 198.13 264.51 33165
260 b 44 46 89.71 133.96 182.75 221.67
c - - _ i i
a 61.87 123.2 183.84 243.57 305.14
650 260 b 27.8 57.42 64.97 109.47 139.79
c _ - i _ _
24 HAxE 2 Z<4E[degree/s]
o8 £  HiF7= 215 Hi 3 Ol &&= [m/s]
[mm] [mm] < 0.2 04 0.6 0.8 1
a 131.02 154.78 1912 24595 29274
200 b 95.05 127.53 172.84 22371 274.61
500 c 70.29 104.08 142.92 188.34 233.8
a 171.04 179.47 205.79 247.9 293.44
260 b 122.78 146.02 189.85 239.35 29041
c 93.67 124.79 172.14 22243 277.51
a 130.56 130.63 175.02 220.76 274.05
200 b 68.48 100.14 141.85 182.22 246.68
550 s - - - - -
a 26.33 2633 26.34 26.34 26.32
260 b 132.37 148.15 173.97 213.7 255.84
C 86.8 108.87 140.95 174.99 212.64
600 200 a 55.31 108.45 168.15 223.01 277.17




b 38.11 78.4 116.28 151.84 200.94
c _ - _ - _
a 68.05 115.4 174.31 228 286.2
260 b 46.89 94.32 141.84 187.14 233.73
C 27.61 55.82 84.28 114.46 142.16
a 51.45 102.96 154.76 205.02 255
200 b 17.34 35.54 53.96 70.76 75.01
650 ¢ - - - - -
a 54.29 110.86 117.7 222.15 260.48
260 b 39.1 74.68 167.38 150.15 186.94
c _ - _ - _
a 25.03 97.05 153.58 203.64 253.79
700 260 b 50.89 4948 4912 101.19 127.09
c _ - _ - _
F 25 H3XT 3 ZEE[degree/s]
ol £  HFTE 215 B O] &&= [m/s]
[mm] [mm] ° 0.2 0.4 0.6 0.8 1
a 50.53 100.76 150.4 200.38 249.56
200 b 43.07 86.55 126.65 167.08 210.52
600 ¢ - - - - -
a 52.18 102.7 155.11 204.62 25248
260 b 4598 93.31 139.23 181.35 231.37
C 35.87 71.21 107.93 144.07 180.21
a 4856 97.71 147.28 194.34 26.4
200 b 3541 70.06 102.3 133.03 163.41
650 c - - - - -
a 49.68 101.46 150.66 200.03 250.51
260 b 40.17 80.87 121.42 162.87 201.31
C 23.76 4797 71 95.58 119.28
a 4542 91.78 13791 180.21 223.49
200 b 14.98 30.5 4483 62.2 76.64
700 ¢ - - - - -
a 46.83 95.09 141.89 182.86 235.63
260 b 33.65 63.97 100.02 134 160.91
c _ _ _ - _
F 26 HIXT 4 ZrE 5 [degree/s]
o8 = Hy == a5 Hi 3 O] &&= [m/s]
[mm] [mm] ° 0.2 0.4 0.6 0.8 1
a 4463 90.46 136.78 180.6 215.86
200 b 38.03 76.42 115.03 15471 18247
650 C 13.81 25.11 36.26 54.58 58.94
a 46.95 90.47 136.38 183.1 225.08
260 b 40.52 82.29 12301 16288  199.29
C 31.59 64.66 96.67 130.09 161.6
a 4295 63.32 129.5 17414 21474
200 b 30.89 63.32 93.5 122.7 154.41
700 c N _ _ _ _
260 a 4388 88.81 132.55 176.24 22148




b 3553 7124 10662 14184 17721
c 20.71 4163 54.04 8294 10004
= 27. B3RS | 27145 E[degree/s’]
OEE = HEIE 5 B O[5 % & (mys]
[mm] [mm] ° 0.2 0.4 0.6 0.8 1
a 2,639.51 213.03 267.04 5938680  663,28644
200 b 89.17 20,84481 229944  361,93493  45912.01
500 c 1910373 2281831  1,89026 274829 95859
a 46744 34546757 38944322 185580.12 873,283.46
260 b 296131 1417221 9943549  1,61646 1,33233
c 3,09710  11,05418 6892492 5287696 4140145
a 20,814.59 554.15 792.66 931.64 1,561.11
200 b 51,907.92 38211 6432 43678 10,556.85
550 c - - - - -
a 4481373 29234 29575 78755 1,269.15
260 b 920151 6594505 58,862.17  88308.68 266,237.49
c 10,950.41 97377 7,674.78 193224 3299501
a 38,427.62 546.35 825.45 227423 6,161.88
200 b 303.65 238442 471170 674418 408852
600 S - - - - -
a 60,835.57  31,005.18 78378 216519  18,185.52
260 b 3149063  37,10254 4725420 4099529 2521295
c - - - - :
a 1,600.90 1,458.53 567634 270015 3,897.60
650 260 b 705443 415114 885360 234727 770458
c - - : : -
E 28 HIAXRE 2 Zrl4E[degree/s’]
O$% & HIFETE 45 Hi s O] &&= [m/s]
[mm] [mm] © 0.2 0.4 0.6 0.8 1
a 272667 29812 160.73 338.94 2787
200 b 7073404 363604  261984.98 28531 1308.79
500 c 4774733 332647 1302549 25384606  85290.11
a 506.03 2384146 179.92 327.01 29213
260 b 144515 17423087  1169.75 32738756  25976.87
c 575.67 17165.57 238 2411.05 44915
a 70861.68  1624.05 23747 4839 847.86
200 b 1454905  17747.26 7024 12811068 1573551
550 < . - - - -
a 3498.69 260.98 20313.68 187.65 1999.28
260 b 3858633  2761.68 1375947 11916554 1471412
c 315.98 1184.05 6472.94 594826 435836
a 9413.91 22791 407.67 889.54 2059.42
200 b 3952366  3046.88 110932 99381 23879.96
600 c - - - - -
a 146718 12628 39503 45378776 62028
260 b 104.27 39044.56 189.76 711952  90695.07
c 1292429 757891 91248 252788 3072946
650 200 a 188.14 24412 255.39 244371 3329.23
b 49369 135209 1501636 191743 2914852




C - - - - -
a 40578.81 178.51 11308.74 861.91 412278
260 b 3928.67 398.36 274.88 156211.7 5569.97
C - - - - -
a 147777.69  32814.44 535.69 64713.14 1808.98
700 260 b 61.2 47566.81 1587092 9722729  12070.09
C - - - - -
® 29 HAXRE 3 At E[degree/s’]
O & Z  WFFE 4 Hi = O] &&= [m/s]
[mm] [mm] e 0.2 0.4 0.6 0.8 1
a 1127.6 97019.88 3138.25 572629 19545367
200 b 52 205.19 431.66 729.54 1222.97
C - - - - -
600 a 1561.16  182948.03  36022.67 260.49 317.18
260 b 74.63 2296.18 401.1 717.02 1224.6
C 1257235  96182.83 1234.06 1783.38 2405.35
a 3143.24 102.56 273.98 42371 207.09
200 b 38249.76 5383571 2065493 10168472  2631.15
C - - - - -
650 a 33939.8 267.94 32841 6417.02 500.55
260 b 63.82 355.57 157.73 440.35 228147
c 763.24 2360.54 22015.43 9809.11 10545.44
a 17093.26 348.19 731.63 799.78 1178.51
200 b 208.5 123982.67 2244197  44926.57 642.39
700 ¢ . . - . .
a 413.64 147052.69  20708.97 656.43 697.54
260 b 75.53 708.53 54411 60306.85  127044.29
C - - - - -
® 30. H3RE 4 A4 5 [degree/s?]
058 E  HFTE 55 HiF O[&H=[m/s]
[mm] [mm] © 0.2 0.4 0.6 0.8 1
a 47562.5 203.62 249.74 302.68 647.52
200 b 1686.22 4590.76  18297.76 791.39 1449238
c50 c 182.27 459.97 666.98 928.05 144.01
a 171.86 36.44 246.01 284.9 164.79
260 b 19196.09  1507.21  229474.2 673.74 159654.1
c 14751 10005649 125655.39 140641.07 18633291
a 4858518  4823.06 235.09 390.23 1740.59
200 b 3142647  4823.06  188940.05 3831895 2778326
700 € i - - - i
a 19563.24 201.61 121.76 279.77 336.43
260 b 5155.95 107.74 151.36 303.02 63945.1
c 1126112  8151.91 6275.92 25730.6  73369.25
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2,400
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2,150,000
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o A2 Body Sizing 10mmE AH-835t1 Auto MeshE ©]&35}3 2
™M, & 96503718 =9 51,864702] Q4 A4
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v o9 ame 2HE DEEY T2 AFAANAS AW Y. ALY 2HE
T2 715 FHNA DS ZHYo] % SUAF S BAI WYL
o5

Z32ol 10/50/90/130/170/200N2] ZFHHE-S 7lsldiS o) 2FHE 2 2FH2 3
oAl Von Mises Stress7} ®A3E. Z+ ZF=Hol st ZHrll Von Mises Stress

A
= =3 7PEARElel 10.75/53.75/96.75/139.76/182.77/215.022Pa®2 &78%H.
2ol 10~200N o ZH A A WMFo] DAFIA AgkS

=
=]
T

Items Unit Specification
Young's Modulus GPa 200
Density kg/m’ 7,870
Poisson ratio - 0.29
Yield Stress MPa 585
v f3aa

AA el e Body Sizing 10mmE A-835t1 Auto MeshES ©o]&3519] o
o, £ 96503718 =2} 51,864702] 24 AYA]
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v HlE =o] 26~28cm, & 18~20cm, FA 3~5kg, THE 1050x880x930mm <]
27 183516 -S #, o= 100719 i AR 7M. olo] whel w4 HHE ZA
2= dts< 200~1,000kg 71X 200kg 7+2oz2 &4E. 4 HHE XXHE
+&%

a7 36, 7 . AR pEal pRsA Za(stE 200/400/600/800/1,000ke)



9 J-e 47 AAE DEYH FEY ABFAANLL AW 2w AU
7 AAE P2 7EEE BAA BASE wEol o FFL B4 sl
HYg A&

3 - A HEol 200/400/600/800/1,000kg & 52 718l o H4 THE
to Al Von Mises Stress7} HFA3 &t

N

Z+ 3o st FH§ Von Mises Stress= M4 ZE|E vl=o] 133.32/266.65/399.
97/533.29/666.61 KPa & &% 4.

7 - Al Eo] 200~600kgS] dls A Al Higo] HASIR] oLt 800kg ©]
Aol A Higo] WAl E
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ol7) ol i 50~804 4ol AFL UHFAL
% FU 50~804 419 AFol YLE LA Alo|2E EEAINS
% Seat Height(SH)2 3% 3452mmollAl 397 1mm7} A5ty 95%7F =3E
A HolAEe 369.4mmollAl 424 9mm o] &6t #Hotsiriy 2 £ 912
Seat Depth rest Height
Seat H
2N UE
O% 114, 284 o]z 9 A]
FE 50. &84 Afolx] 2H
5= A4k 7y
Seat Height(SH) (P+20)cos30 < SH < (P+20)cos5 P: gt2 @3 =0|
Seat Depth(SD) 0.8PB < SD < 0.99PB PB: &2 ¥Eo| @3 ZO0|
Seat Width(SW) 1LIH< SW< 1.3H H: ¢f2 AEO0| LH|
Backrest Height(BH) 0.65< BH<0.85 S: &2 o =0
% 51. = 50~804 24 AF (2 mm)
e g P =ik 95%
%2 278 =0| 3920 340.0 481.0 423.5
H2 AdHOo| 27 &0 460.8 3920 548.0 500.0
%2 AHOo|LHH] 343.2 287.0 456.0 374.5
X2 O =0| 595.4 416.0 698.0 637.5
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o= o £/ %3k A[ch 3k 95%
Seat L 3568 4104 3118 3586 4339 4991 3841 4418
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A 3zhd 7|£ 02 lha 7|£02 AAQH|EL 911513€0] 225 54 ¢
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S eE Atagn| 8o gAaF olgRAo] ZastH AAgH|go] S5
S7tstol BAlgol AddstA EHolxle AL & = UL BT, wiFsEr])e ol&
of mE ATrAQH|Eo A4E2 uPH|e} {FFHIE IEsion AAFE XA
A& T2 LEste] EAsed 4Ed0e v 25

v o o7lol A 1/2x8 5 @A E AT ASABE(American Society of Agricultural an

d Biological Engineers(P]=5-53%3]) Standards D497.4)9] ZE&EAlo] &3t v

o O T
UEIRIA T & 65%, FHSE 1.2m/s, &

8719 5HAE2A: Y g # Lim
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L8 el4() 5
CIZLALBAI ZHAIZH ) 400
A%} LA 2k 3Ex AWk sux
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:‘i)g';_: =2|H| 390,000 510,000 795,000 1,020,000 1,230,000
ol/14) XHELO| Kt 4,750,000 3,800,000 2,850,000 1,900,000 950,000
2 13,140,000 12,310,000 11,645,000 10,920,000 10,180,000
A|ZHEE DR H|(S1/A]ZH 32,850 30,775 29,113 27,300 25,450
= 19,625 19,625 19,625 19,625 19,625
Azrg A
oy 13,133 13,133 13,133 13,133 13,133
S5t
o1/ A|7H) S =H| 11,050 11,050 11,050 11,050 11,050
2 43,808 43,808 43,808 43,808 43,808
A|ZHEHH| 8 (2I/A|Zh 76,658 74,583 72,921 71,108 69,258
XH{ M =(A|ZHha) 125 125 125 125 125

958,225 932,288 911,513 888,850 865,725
54 BtA 4,556,601
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j = 9
00417 7]E22 83984, 400417 7IE22 912749, 300417 7|[E22 1,033
A, 200417 71E20 2 1275739, 100817+ 7

2 34593 ¢ oz 2AH

| S,

48718 ol8% FHAYL ATAGAZIO] AZAE§S 2A WHA7IEH 5
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(@]
(@]
R
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Al7ro] 500417t 71222 4004|7F, 300417, 200417, 100A17F, 50
il lhaol thst AAQu| &2 22 108.7%, 123.1%, 152.1%, 2

38.8%, 412.4% S7tot=0H ATTALER|to] E/ AZtAQu|Bo] FH5A S5}

E o

f

AME $287)s 1R8N FolA ZAAZE], selH], FEolxel §Eu] FolA A
= $58] So] TAY AeolA AZALAIZ AT LHA)

= 70 BiF5E7] 2Ad4s U o] 8WA wislo] mE AtAgn]E BA(TS: HFe/ha)
%% ﬁfﬁ HYSs (AZ/ha)

(ha/d) (hwE) 12 125 15 175 20 225 25 275 30 325 35
0.8 10 14,5500 15104 18,125 21,145 24,166 27,187 30,208 33,228 36,249 39,270 42,291
16 20 7513 7,826 9391 10,956 12,521 14,086 15651 17,217 18782 20,347 21,912
2.4 30 5184 5400 6480 7,560 8639 9,719 10,799 11,879 12,959 14,039 15119
32 40 4019 4187 5024 5861 6699 7,536 8373 9211 10,048 10,885 11,723
4.0 50 3320 3459 4,151 4842 5534 6226 6918 7,609 8301 8993 9,685
48 60 2855 2974 3568 4163 4758 5353 5947 6542 7137 7731 8326
56 70 2522 2627 3152 3,678 4203 4729 5254 5780 6305 6830 7,356
6.4 80 2272 2367 2841 3314 3787 4261 4734 5208 5681 6155 6,628
7.2 90 2078 2165 2598 3031 3464 3,897 4330 4763 5196 5629 6,062
80 100 1923 2003 2404 2805 3205 3606 4,006 4407 4808 5208 5609
120 150 1457 1518 1822 2125 2429 2732 3,036 3340 3643 3947 4250
160 200 1224 1275 1530 1786 2041 2296 2551 2806 3061 3316 3571
200 250 1,085 1,130 1356 1582 1808 2034 2260 2486 2712 2938 3,164
240 300 991 1,033 1,239 1446 1652 1859 2066 2272 2479 2685 2,892
280 350 925 963 1,156 1,349 1542 1734 1927 2120 2312 2,505 2,698
320 400 875 912 1094 1276 1458 1641 1,823 2005 2188 2370 2,552
360 450 836 871 1045 1220 1394 1568 1742 1916 2091 2265 2439
400 500 805 839 1006 1174 1342 1510 1677 1845 2013 2181 2,348
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o37]A, Py = tangential component of load
m = module of gear

width of gear tooth

Y = lewis form factor

(on
Il

2 of Hlgle] 7]o] F& s™Ho| TS F= FHAAS, VAT, S EE A
= 5 g3t QIRE x5 T AGMA 29 o]24lo] HEA o g 4}

. AH-&(Lee et al,
"12)5]m, A(41)= AGMA2001-B88 729 F& 3 A4AY

FTTR m J
o} 7] A, F; =tangential component of load

Ko =over load factor, Ky =dynamic factor
Ks = size factor, b = width of gear tooth
m= module of gear, Ky =load distribution factor

Kg =reem thickness factor, ] = geometry factor of bending stress

v SUREIZEE 5B Wol ojgHo Ausls HUREQ Az 7lojo] 4A
25E 15l 7lojel AW, YA, T7lo) thet AES WRY AR Az2 7
Va o 5

=
o]o] A=< 95t midas NFXE E83lo] 2= W m2s|4S 13519} 7] o3l
A4 RH2 CATIA V5& &850l R SINS

a = OX|& X& [mm] ol%2|d X|& [mm] O|Z¥ X|& [mm]
12 49.069 41.299 55.017
14 57.073 49303 63.262
19 77.159 69.389 83.727
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=
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=
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°
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v AZZ7 7]ojo A
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1A, 7], mletn =, AFHA)
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il

o

-

=

X3

*

i
<
of

A

==
file)

el
Ho

—

tol Z2o)7t

°

|%0] ]

R

247 et B
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voalAS /Y EEZE Ao 29 dEY of +RE0S
¢ Y ZEO o €82 23Nm, o] wf AQ FAHEEE 60m/min, A FH
1690.84N¢
¢ Aoz A 58 FHY 1/558 W FHOoE ALY
o Zo A BHE A WA S A8 ohs gAMeE A4y
¢ BEAE S FHol dele de AAT 2 % Ax2 7)o FHd dele
= Aatste BEALS Hen 25

T, = T, xsin(0) + sin(@ +28)" !
o]71A, Tx = back tension at tooth k
To = chain tension
0 = sprocket minimum pressure angle, 17 - 64/N(° )
N = number of teeth
25 = sprocket tooth angle (360/N)
k = the number of engaged teeth (angle of wrap X N/360)

1

(42)

® 73. 7]0] o]o del= &

Gear T1[N] T2[N] T3[N] T4[N] T5[N] To[N] T7[N]
127 146.63 44.6 13.57 413 - - -
147 167.99 58.54 204 7.11 248 - -
197 211 92.35 40.42 17.69 774 3.39 148
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v EISZLE AR, Y, ALY o AASIgon, FTheo met 15H(1500
rpm), 222000 rpm), 32600 rpm)C.E 2
1T 0.25m/s, 2% 0.45m/s, 3% 0.63m/s%.

o

3 ST waxd A 7to] 1T 40, 2

w8 27o] B AR 7ol 8 U WAL Yol FASE

Zo] BEF HolEE Z]ojsi el o]&&

Torque (Nm)

Torque (Nm)

Torque (Nm)

Torque (Nm)

15

0
0 30 60 90 120 150 180
Time (sec)
T2 149, 1500rpm¥ EA ZHAR AHE)
15
10
5
0
0 30 60 90 120 150 180
Time (sec)
J7 150. 2000rpm<¥Y E3 gHBR )
20
10
5
0
0 30 60 90 120 150 180
Time (sec)
T2 151, 2600rpm¥ EA ZHER AHE)
20
15
10
5
0

0 30 60 90
Time (sec)

T 152, 1500rpm¥ E3 g% A=)
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20

E
35 15
o 10
=
g 5
0 |
0 30 60 90
Time (sec)

T 153, 2000rpm¥ E3 ZHAA AEY)
- 20
E
E; 15
@ 10
=3
g 5
- 0 |

0 30 60 90

Time (sec)

T 154, 2600rpm<¥ E3T g(BA AEY)

v AZE7 7]1oj9 Hof Mo F¢ dH o] S Zacte AL E¥oH
7101 14T} 19Tol A A F 7Hx] BF 432 22°%0 A AlY A2 vig o] Lebd
F 7IX9Y - vlws] BkE o A& SCR420H7 ©of & RHIgS 2
E 74 7101 A W dHEZo] g Ao 8H9[mm]
Gear Material 16° 18° 20° 22° 24°
o SCR420H 0.0389 0.0381 0.0376 0.0373 0.0372
SM45C 0.0376 0.0369 0.0364 0.0361 0.0361
ur SCR420H 0.0506 0.05 0.0494 0.0491 0.0492
SM45C 0.049 0.0485 0.0478 0.0476 0.0477
LoT SCR420H - 0.0847 0.0843 0.0841 0.0845
SM45C - 0.082 0.0817 0.0815 0.0819

=

@ 7o) 12T ™ F 7k2 - 2% 4ol 16°d o Zuf §3o] 78 *2tomn,
7101 14T, 19T= 4= Zo] 20°€ © i 34 = K

» 710 14T, 19TollA] z2§&8 SCR420HS] 4% 4= 20° o] F HAjgHo] FAAHY

m=
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0.0393 Material 00517 Material 0:0857)
F—+—+ SCRAZOH|  _ 0.0505° +—+—+ SCR420H | 00845 3\\/
— 0.0385 ©—6—0 SM45C £ 9—0—6 SM45C =
E § 0.05 E 0.084 —
E 0038 % 0.0495 - E 0.0835 | :
é_ 0.0375 EA 0.049 — é_ 0.083 —| +—|—ﬂa-r-e§aclR420H
2 2 2 ¢—6—0 SM45C
= £ 00485+ £ 0.0825
5 0.037 5 g
g £ o.088 % 0.082
= 0.0365 1 = 0.0475 - = 0.0815-}\6\0/e
0.036 — 0:047 T T T T T T 1 008 ; : : : : |
16 18 20 22 24 16 18 20 22 24 18 20 22 24
Pressure angle [degree] Pressure angle [degree] Pressure angle [degree]
T7 155, AUHY (12T(R), 14T(F), 19T(%))
E 75 71019 A A AdH o] g FHof-3=[MPal
Gear Material 16° 18° 20° 22° 24°
157 SCR420H 51344 515.44 521.97 514.82 528.85
SM45C 509.65 509.77 516.14 519.26 527.86
14T SCR420H 598.43 599.02 599.46 609.66 613.83
SM45C 604.56 602.13 599.39 607.9 608.37
19T SCR420H - 776.02 766.77 840.64 844.99
SM45C - 775.91 770.53 778.52 787.57
532 4 P = 616 — 860 —
i) aterial | Material ] Material
| e ol i o S
gﬁszis— g 610 g 830
2 522 % 608 'gszo—
‘E 520 —| = 606 % 810
E 551158—_ g 604 g 800 |
= 514 S 602+ S 790
512 - 600 —| 780
510 g 598 770
508 T T T T T T 1 5% — 77— 760 i : ; : i !
16 18 20 22 24 i6 id 55 5 51 18 20 2 2
Pressure angle [degree] Pressure angle [degree] Pressure angle [degree]
a3 156, AU (12T(A), 14T(F), 19T(%))
v azsde AxEY oY 12 £HE AN Ad S5 S, Pl St
242 s2awol Fr5k 28 Huon, Aol BE RYT Aolt #AS
E 76. 71019 AR L A Zbo] w2 w|Z2,E(8.33 e 2 HIE)[%]
Gear Material 16° 18° 20° 22° 24°
157 SCR420H 17.3 174 17.7 17.9 18.2
SM45C 17.3 17.3 17.7 17.9 184
14T SCR420H 19 19.1 194 19.7 20.1
SM45C 194 194 194 19.3 20.1
19T SCR420H - 223 23.1 23.5 23.7
SM45C - 234 233 233 23.7
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HODAL DISP

TOTAL , mm
——+4.92383e-002

0.4%

- +4.51351e-002

SOLID STRS
VON MISES , Nfrm~2

FATIGUE
LIFE CYCLE , None:

44.10319e-002

6% 0.7%
+3.69287e-002 [ +4.51720e+002
6% )

| +4.0153724002

1%,

| a51345e002

% - s0n1s4e4002

—+2.46191e-002 i

o ‘ |——+z.50e20002
+2.051608-002 | +2.00770e+002

+1.64126e-002 F;ﬂ.EDE?Be-wODZ

+1,003868+002

7.6%
- +1.23096e-002
19.5%

16.8%
——+5.01945e+001

T 2 68174003

2%
-+0.00000e+000

% 157, ARA(ED), HHSH(T), AEZLE(F)

V2% olgR Ba AT A4 Ax Bt

% WAZY 19 4% o]$Re] Fo| 700mmY w HFE PE HA WolA P9
Zol7h T ol HiFE ol$x ZaNT, WAZY 3 o] $Ee) Fo| 550mmols}
U ), WARY 4 olE50] Fo| 600mm 0|51 w = IAole] o] WA

© B3 ak o]d% ol ME A%Eo) Malst Ao YU B b, ¢ FS olF
50| Zo| Aold4s ALES} BLTE AYE HAS

% AASEE HAROR ol$4Es} 04m/sY W AR AL gom e

& mEtA ol$o FL 600mm, WA Aolk FAxF 2, HE olFHEE 0.4m/
£ dhe Zo] A@sny Bug

= 1.22, SM45CE 0.47% SCR420H7} ©f QrAgt

A2z 27 7109 AL SCR420H, ¢4 2+2 20°71 Agst Aoz sty

_~
% Z1Z SCR420H2] QFAA 4

O
0'0
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3RS/ BSOS ) S EIA| AR TEOIA 2 H 2 T A|

CH17) B ZA|2E0f O Bt =g orx-g Bt

BAK HE58 &

Duj =yea A | |2 2e mas ax| |3 ze vus axe| |4 AmyE xa nes
g zA 3 24 (ol o Az 23, 0%, o [ A 23, 013, ME, [ of O3 Wk M5y
£ot HAndics & 4us RS E o, 2l

1) A 2 mes | (1) ogae max| [0 wxs same| fo zo no naa| o swran

SUAAH B7 8l & | B2l eFAXE AN e ALHOI e B fe| ol2a BTN 4A [« 24, Una, U

bz &7 HEdH, 15 REEE
19 a0 gadsd | |19 2xn czmy | [ans e 19 searad iz | (17 seaxao et [ 19 2 mas ge
B HUSE, 24E [ 45 YT GEE | | Pxefs W7ol et |l FoEN mok AX [f ~dof et 5% &5
= 93 el HHA N M3 H B} A%

HZ3 Huge I|EA5 19) 9FEN U F
KEMSTA2018 22l “#fF28]" e HESED e Ao e HoS
KAMICO =ENTE (sevls=Ageieh | | wormy Bop

O wiFEeEr] £ A AlEEold

v’ SolidWorksE Ahg3dtod A4l 49 viF427|e] 3DEHET siglon, sjF42 7|
o] 3 YA B4 f5lo 3DER L RecurDyng E83lo] FHdx 24 5
HEA Bolg FAA1Y 38 AEHOIH EAE XU

v RecurDyn< ©}5 5938 A|E#| o4 (Flexible Multi Body Dynamic Simulation)
S 2A FAT AEE 7IX BT &7 Ato]lo] 39 R4 ARS AlEH ol =

o)

EI3Q

i)




v AR BEA mE A AT
A 71819 500 kg 74 (case 2)

c

v s¥sHE
Frg7]d
A&kl

v EEAe %
A #Fol
= I3 2ol &
FEEEE 0
=& e A58 E

v AWo| o] Rk AEE

TAE 7189

Asigion, 2

ZE PR ES MO
=

71-&71%(0/5/15/25°

3 TEXA], FAR] BolA ZA B2 sle & AWo] 25 EFE0] Z]
ctgsla o]zl FolE Sk e] £33 A EE o] BAS AAE o &
o] 10cm, 27 135° oS R Z% ZA o FE) S 3

2 ray
4/05/0.6m/s2 TESS HE287]7) Folge ENY W AEZ)

—

)&

B4 sl HAlstso] 0kg?! & -$(case 1), =i
2 BERslo] AES £38E B3 7| AFEUTS |
A = =7 WY FALE 55
=0] 26~28

m, & 18~20cm, F4 3~5kge X7 1=slo] 500kgC 2 31 =

E+= 04m/sE AASI1, case 12} case 2 Hi
H

1812 E7sto]l FAIR] 2 A4S

a7

Ground slope angle, 7|A 9] &
(@]

eolzt Fg. 7IAl9] FASHS &

/ 10em \;_ 135"
160. 4

Jol 29 Eolot 4%

2
H 3T o 5 S H 3T O =
2 RELE AYS UY B 5 2 RESS s
S A o =] o
Q48 BFRH TH2UL ohea Zo| AHY B0l 4e
o4 npEREe gk Ao 05E

© (Ground slope angle) N ¢ (Direction angle)

T2 161, AW AAzZE 2 e s
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\'J B U ' U
Grouser /
Ground ~

O 162, HIES RHALole] AT AHE

p=k*2" = (5 + k)" A1(43)
o 71 A}, Terrain parameter (kc) = 0.26859 (N/mm!'*")
Terrain parameter (k@) = 1.5954e-002 (N/mm?"")
Exponential number (n) = 0.73
A EoFol AMut 23yl Hotk o] A= Janosi-Hanamoto7} A Al g R ElS A}
& A7, rE AESHE ju AT #HY, ce EYY BEAS, 0= EYY HWE
22 Ke EYY A gAs=A
_J
7= (c+ptand)1—e ) A1(44)
o} 7] A, Soil cohesion (c) = 6.1e-003 (N/mm?)
Internal friction angle = 26.6 (°)
Exponential number (n) = 0.73
¥ FF/= Clayey loame 2 &4 F sl4S 3T E¥9 54 1)

Contact Parameter
—5oft Ground - Track Link Shoe [ TYPES )
|Standard |V|

|North Gower Clayeyloamlv| Load |
Terrain Stiffness [k c] 026858 [[Pv]

Terrain Stiffness { k_phi) 1.5954e (][ Py ]
Exponential Number (n ) |i?'_3
Cohiesion | €) [6.1e-003 [[v]

Shearing Resistance Angle |-2_6._6 @
Shearing Deformation Modulus EE IE

sinkage Ratio s.e-002 |[Py]
[JinActive
| Import | | Export | | Close |

J% 163, AW EA
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v A Fel HABFOl gt Okgdl B9 HAsFol Hrhel 500kgY W AFA &
¥ WREE9 WEAS 57 Astel 7MY FARY AEE 0~360° 74K |
5° 4 HHAA ABHILE =,

—

v AR ZEE 104 F7h ATIHA Z1H 9 Mo LAGE 27he] W) FAZE
A. Direction& 7|A 9 F3uta 2z & LJepd ZAolM, Grounds R Q] 7 ALz
HERH

o Iy

o Ao A4S 32°% 7|AS FYYT 457t 150°E W SHEHAL
c FHa AS42 19°% 7liﬂﬂ FULT A2 270°L W 5FH

% Hz)stFo] 500kgq! 7
« Ho 542 30°§ 7lzﬂ94 FRYY 4570 15008 of S,
c FHa A4S 17T°R 7IAY FYYT 4571 270°d W S

v 719 WS 25 E 0~360°7HA] 15°4 S HAA A EEo|HS s ZAu 7}
FEfS] WAY Txo Jejzg Yepd
<+ HAsHEo] 0kgd B¢
* 30/150/195/210/330/345°0 A 7} & L84S HEIH o,
< HAslso]l 500kg)] 78

- 150° 9} 210°14 7 2 PPAE vebd,
- FUNE AE7) 345°U W MRS S0l mE AEZY ol o 422 A 2
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Degree 0 kg 500 kg
0° 27° 27°
15° 28° 27°
30° 31° 28°
45° 26° 24°
60° 22° 21°
75° 20° 19°
90° 20° 19°
"""""" 0 a1
120° 23° 21°
135° 27° 25°
150° 32° 30°
165° 29° 28°
180° 29° 28°
"""""" 19°  3° 2
210° 31° 29°
225° 26° 24°
240° 22° 20°
255° 20° 19°
270° 19° 17°
"""""" 285° 200 1
300° 22° 20°
315° 26° 24°
330° 30° 28°
345° 31° 27°
360° 27° 27°
0
345 s L 30 360 30 ’ 15
330 e 45 S 3 1
315 60 - -
300 75 p— -
a5 90 285 90
270 105 270 105
255 120 255 120
240 135 240 135
225 150 225 150
210 195 180 165 2u 195 180 263

N eight = 0 kg

% 165, HiF4E7] b
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360 35 15

330
315

300

285 90

270 105

255 120

240 135

150

225

210 195 180 165

Weight=0kg =— = Woeight=500kg

O

% 166, HiFE 7] b3 vl

T271=7] 0/5/15/25%0A &= RSE AHETH 7|77 AZsE £5271 44
ste A= EHoln, FE7=7] 25%°lAe SE 7L St AL =714
EESHE Aol Zojzls Ae HAE + A=

27]= 27°% Ao g YElGX|, EH7]1&7] 24° ol AP F

EE7 2AHYOR FH7127] 24° vlw Kol M TR Zo] AHH
ZAog wegd

500
Ea: 400
E
_g 300
el
5 200
0
L 100

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Time (s)
—=—Surface slope 0° - Surface slope 5° - Surface slope 15° - Surface slope 25°

7 167. AAEE 0kg & W FAHA

AAFEA 500kgd ®l SH7]E7]o E £5 HEE BH AXEA 0kgd "W &
Sto} FAS BES HEMXRE HAFEAL FdFo g 7|77t AZdLE &5

=
s
.
=

=
AZol o 2 Aoz Lehd

—

N

b71€7) 25%l e M 2A Ok W vl S5 Walsl Bobdeln Ao
2 AR dojxle Adog HEhgom, 29 A4t FA Hebd. A4 S
71 27°% HEtRoH, FH7Ie7] 23° ol APolMe FEEE7 £

= g

=
2 FE 71271 23° 0| Qo] A st o] ™A AL

o kL b ol
[o Mo [n

o N Hori
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500

400

300

200

100

Velocity (mm/s)

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Time (s)
-—Surface slope 0" —-Surface slope 5° —~Surface slope 15° - Surface slope 25°

T2 168. AEE 500kg & w FPAAHA

AAMEAZE 0kg?l wiF& 719 F8ET 71 0.4/0.5/0.6m/sE ol AEHY FAS

A

[o
Q

| Z5%2

i

ofr
rr

BE FYSEo|A PN B FYIME Yoz FY

Himdof] Az FEA 7 500kg?! 4 Fol= 0.4m/s, 0.56m/s FHET A= FoE 3
AT dgHoz F3Y

L Aog AE&EgoLt 0.6m/sY FHAETA HET}
L Ao o="

metA Az FAZE 500kgd W Okgd w Ert FolE Fat oA 20% FE
AL FhS slof @ Aoz " o
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3R 2 BSITT| M)

CH18)

i om

SUAABFTUITAIE.

X OOk
=T T

L ¥vAlE

o8 Bt
A| 2 Eoj| Cj Bt

Dol Fua e | |2 Fe mas gl |3 xe mos ass| (odmsze mes| |5 2 wem sowol [ |6 saw omam
oAl Al 9 Bag sl U Al 24, 0% [ 4: 23, 03, viE, [of o oel Wik H5a | 24 ABeolde 5 [ AIS gl oAl 2
StldAgd =2 e i o, s o 2= EEPER=

1) At 2t Aee | (1w ogag Atex| (10 WxE seEe| o == e am| |y ssuagam a| (s gA LA

SOAAE B} O & | Bo| eFARY 3 | AlnHol oo W fe olgim w T HA ] A, U, U ] &

2 a7 s, 2 H71% 4580

E 9 2E e HHA X =58y 8ot Al
O wiFEEy] AEHOM 2R g% W g, BHAEIRE
v HST7} HAE w5487 s8Hdg7RE
< HST7} HAlE 54 wjFEegr|o FHAEFTRES HEN
* NBEL FA7|TAA 4EFE o B Y
* HFEr] Ao HAT FH2 T AR 27|50 247 ol Zo] Ah&H
¢ 7IAA HEZ(T/M) FRA4 FRRES7I(HST)E &3 #8580 8
25t wjF=r]9 F8o] 7hsatA ek,
¢ T/MoOlA HE F8& o]&sto 2PARCIe] MEHE S5t A¥HE 2
A717] g FAEEE FEAI7IH, FAEEE T 2T & #IEFE E0lA
ol 7heatA &
¢ TE FolA E8dE $H2 2 Ade Hstel FALA7I] PowerPacke
ot 4 EEol £ 8 A2
+ o}, Rie&x WEER(Flow control Valve)E &3t AlAR Wol £7F 7}
TOEE A
¢+ 8 ZEoJAE PowerPackC 2HE] B GALRE B Z|AA oA
2 wigsto], gEEE W o]F R Auolol g AFA7I= HALE T35
v 2z Eo] AT A EH ol ERE AdRloA BYH FHE ol&sto] AL 3
W EeHESS 945 AJEH ol 2R HAE S8 FAERCH, BeldEde F
HAZTREE 7|08 HSTE =T 2F, #h&F dulolo] 25 W Sstdol
AHEEE FUAAR Hig HHEAE Al JA BEREE 74 2 SHetol KE
glold sl
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O TE AEHOA BE AR
v Aol mz

s wjREags]Y ABuold BHY U 5F ALY T4 S5tel B ITI
o A 7S Multi-Domain A|E#|o]d =2 7138 0] 835192

% Simulation X+ Hydraulic system, 1D Mechanics, Electronics &<
230l A|AHR mHEE W sAo] rsalm, wjRasts] SR AEIC]
2 wol4e ueiF HHLA BEs] Ny

e AlEEo]A S|4 dutel A4S FHAI7I7] fisted 449 TEREH
7)ol AHEH BEY Ade d=st AlEHold EHEE A6

System Integration

SiL/HiL

J% 169. Multi-Domain A &E#|o]A

v OAEHOlM ol AGE WESHS] Fo AW ABHCIM 2H A
U metnlEz Aol AE L AL

T3 Simulation X

GmbH

ox mot

Q|
ok o

T
e )

i
R

Al 9

E 78. AlEEoldol £ UF metuHE H&H wiFeEr] Ad
-+ = AR S
oAl Rl =57 A AL1L00T(AEl HiZ|ZF 1175cc, %|CHZ=E 22kW/2800rpm)
S erH = (PowerPack) MARZOCCHI ALP2A-D-6(2H™ &2k 15cc/rev, X112 290bar)
SeYUEH 28X 82F 15cc/rev
SYUHEI(HST) HPVMF-32-L-02(8X &2F 0~23.3cc/rev)
SOt E{(HST) 28 g2F 233cc/rev
gS & Z4H|0[0f A 150kg, Ht&E £= 093m/s, X E2f 2[F™ 4= 500rpm
Hi =437 Zeiz 7|H X|%= 4,200*1,660*2,320, 2A 1.3ton
HtSE S5l A2l cylinder 510mm(P50), stroke 270mm(®25)
X3k Al2lh cylinder 360mm(®55), stroke 170mm(®28)
] 22| We (2 300bar), HAWE(Z2HZ S 0.5bar)
flow control v/v DYTROL MRV PC-03E(X| 13 20.6MPa, &% 40L/MIN)
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[Design and Preliminary Performance Test of a Seli—propelled and Small—sized
Cabbage Harvester]
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E@4" X263

or

ZE(Abstract)

Chinese cabbage is one of the major crops in Korea because it is the main ingredient
of Kimchi. Recently Korean government promote mechanization of the upland crop
production operations to improve the current mechanization level of 56%. Abreast the
increment of life quality of the people, the recognition of healthy food, and changes of

domestic conditions, agricultural mechanization has been an important topic. In addition,

3 wEssy) Fo58 §UAIEA

%71 2018 Vol.6 , No.1

off 1> Jd
P

afl| RFA A HiFESE7| F28 RURCIT|
[Hydraulic Control Device for a Self—propelled and Small—sized Chinese Cabbage
Harvester]
", O HAF(FL S x| - HIO|RA|ARY | A8}, *QZFAIS|AL
Young—Soo Choi”, Young—-Soo Choi®
Department of Rural and Biosystems Engineering, Chonnam National University, Gwangju, Republic of
Korea, OFE Co., Ltd. Haman, Republic of Korea
*WAIKIRE Z|B4y—choi@jnu.ac.kr)

ZE(Abstract)

The mechanization rate of the dryland crops is only 56.3%, and especially the rate of
the seeding and transplanting work is 5%, and that of the harvesting work is 13.3%.
Harvesting operation of Chinese cabbage still relies on manual labor force, therefore
harvesters need to be developed. Hydraulic control should be capable of continuously

variable transmission, low vibration, smooth operation, constant force and torque,
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Presentation

Basic tests of Chinese cabbage yield monitoring sensors for small-sized
Korean harvesters

Ye-Seul Lee!, Jong-Mun Kim', Young-Soo Choi2, Keum-Bae Ji%, Yong-Joo Kim', Sun-Ok Chung'
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Chinese cabbage is one of the major dryland crops, especially for Kimchi, in Korea. Recently Korean
government promote mechanization of the dryland crop production operations to improve the cumrent
mechanization level of 56%. The demand of precision agrrcurture technology has been increased for
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Stress and Fatigue Analysis of the Power Transmission Sprocket Gears for
Design of a Small-sized Chinese Cabbage Harvester

ol of ! el HPG 5
Ye-Seul Lee! Bo-Eun Jang' Young-Soo Choi’
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Keum Bae Ji* Yong-Joo Kim' Sun-Ok Chung™!
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Department of Biosystems Machinery Engineering, College of Agriculture and Life Sciences, Chungnam

National University, Korea
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%% (Abstract)
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Comparison of Sensors and Techniques for Yield Monitoring Systems of
Small-sized Cabbage/Potato Harvesters
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Stress and Fatigue Analysis of the Power Transmission Sprocket Gears for Design of a
Self-propelled and Small-sized Chinese Cabbage Harvester

Ye-Seul Lee', Bo-Eun Jang', Yong-Joo Kim', Young-Soo Choi?, Keum-Bae Ji¥, Sun-Ok Chung*'

'Dept. of Biosystems Machinery Engineering, Chungnam National University, Daejeon, 34134, Republic of Korea
2Dcpt. of Rural and Biosystems Engineering, Chonnam national University, Gwangju, 61186, Republic of Korea
*0OFE Co., Ltd., Haman, 52007, Republic of Korea
*Corresponding author: Tel +82-42-821-6712, Email: sochung@cnu.ac.kr

Abstract: Harvesting operation of Chinese cabbage still relies on manual labor force, therefore harvesters need to be
developed. When developing machines, computer simulations would improve the optimum design reliability and reduce
the development time and costs. Objective of this study was to conduct stress and fatigue analysis for optimum desigr
of sprocket gear in Chinese cabbage harvester power transmission system. Using software (midas NFX), stress and fatigue
analysis were performed for material and gear pressure angles, The gear materials were chosen structural chrome steel
SCR420H and mechanical structural carbon steel SM45C. The gear pressure angle was 16 © to 24 ° at 2° intervals. As
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