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S& 2ol 324 331 641
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a5 Heotb 85 136 122
g uF 95 174 119
g gt 425 281 395

M= 7,532 5,498 5,769

E 1. <I12R FAXAIZ M @A 2019, KOSIS>

Al M Lo IRt Aen, MY - MFo F FUXAIZ AEES =22 7 %

7] ME&S LSt ect. & MMul= = S-oM 12.8%2 7[AEteS 2ol Uct.

UL 7|75 (F AR
stz | SR
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2. <HIAE J|AISIE(FAHK]), 2021, KOSIS>

® AFA 2 22| Tolg S8 ZHH 0|
20164 HF SR5U7|SME J|AEE AMARRol maH, xFAl 8 4
Qo2 thatt 7= 56 0B =, 1950kele| olziH| M2t &a7} Ut

ton
Hn

F7|



82, <F 2 7|A3t AIHAIY, 2016, MF SF

el eldd[(1ha 7| &) 7| A=t elz48[(1ha)
EAF 8%, OfAt 48Y =AY, o4 X8
56y 30
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oIl & [ Al of &2 [ Al CIAOZl 44kW(59HP)@2, 6001 pm
SOHEH T P1~P4 (ZHl: CC) 57.8 /57.8/ 34/ 211
MZE X M=Z2 x ™M1 2,300 X 1,710 X 1,403 mm
E S 2T HST
i i 2ok 2CH( M &/ 0%)
e BT S Z(Z © 300mm)
A |4~ 1,400mm ~ =[CH 1,800mm
oS X o
se e ma |08
T Q Abx| OlEF O[S &I X /Z 7| MCtEA| /M - 5162 Fajol U 2| ZE
BT AL T 5km/h O|LY

H10. <FZ F F=7|9 7= MY>

SR zle] AbA| H &

ENGINE MODEL

4B243TLWS / &=

EMISSION STANDARD TYPE

INTERIM TIER 4 (VERTICALWATER-COOLED4CYCLEDIESELENGINE)

No. OF CYLINDERS

4

BORE(DIA.) x STROKE

87mm x 102.4mm

TOTAL DISPLACEMENT 2435¢c
COMPRESSION RATIO 21.8 : 1
COMBUSTION CHAMBER VORTEX CHAMBER
INJECTION TIMING BITDC 22 DEG.

MAXIMUM POWER /rpm

59 HP / 2600 rpm

MAXIMUM TORQUE /rpm

19.9 kgf.m / 1700rpm

MAXIMUM BARE SPEED 2800 rpm

DIRECTION OF ROTATION COUNTER-CLOCKWISE VIEWED FROM FLYWHEEL SIDE
ALTERNATOR CAPACITY 12V - 50A

STARTER CAPACITY 12V - 1.7kw

USED FUEL DIESEL FUEL

COOLANT CAPACITY ENGINE ONLY = 4.0 (L)

LUBRICANT SAE 15W-40, BETTER THAN API CLASS CD

LUBRICANT CAPACITY

9.7 LITER

OIL PRESSURE INDICATOR

ON/OFF TYPE SWITCH, 0.5 kgf/cm

COOLING FAN(DIA.)

SUCTION TYPE 400mm

COOLING SYSTEM

SUCTION COOLING

DRY WEIGHT

APPR0.260 kg

THERMOSTAT

OPENING TEMP. : 71 C, FULL OPEN : 82T

. < EIRHONEISl APM| AbRE>

_‘]7_




DC MOTOR 095(KH GEAR HEAD) GEAR MEAD SIZE

oo s-sis oig Specifications _D -
Rated Weight Length
MODEL | Voltage | Qutput | Current | Speed Torque k) L
V) W) (A) | (RPM) |(kgf-cm)| (N-m) (mm}
DD95-FO12060 12 60 7.0 3000 1.9 0.19 2.6 120.5
"’1 DD95-F012090 12 90 10.6 3000 29 0.29 2.9 145.5
f DD95-FO12120 12 120 14.1 3000 3.9 0.39 3.0 145.5
DDY5-F012150 12 150 17.6 3000 4.9 0.49 3.2 163.5
DDY95-F012200 12 200 23.5 3000 6.5 0.85 3.6 188.5
DDY5-FO24070 24 70 42 3000 23 0.23 26 120.5
1 DDY95-F024080 24 90 5.4 3000 29 0.29 28 120.5
o |‘ DDY5-F024120 120 7.0 3000 3.9 0.39 3.0 145.5
[ e I DDY95-FO24150 150 8.9 3000 4.9 0.49 3.1 145.5
i DD95-F024200 200 11.7 3000 6.5 0.65 33 163.5 I
4 T 1 O L A 44 - Ll LA

Il ! DD95-F024300
KH-GEARBOX DD95-F090100

DD95 F090120
i DD95 F090150
DD95-F090200
DD95 F090250
DD95-F090300

300 17.8 3000 a.7 0.97 3.8 188.5 i
100 1.6 3000 3.2 032 26 120.5
120 19 3000 39 0.39 27 1455
150 23 3000 4.9 0.49 29 145.5
200 31 3000 6.5 0.65 32 163.5
250 4.0 3000 8.1 0.81 34 163.5
300 4.7 3000 a7 0.97 3.6 188.5
a DDY95-FO90350 350 5.6 3000 1.4 1.4 a7 188.5
DD95-F090450 450 7.1 3000 14.6 1.46 3.8 188.5
DDY5-F180100 180 100 0.8 3000 32 0.32 24 120.5
DDY95-F180120 180 120 1.0 3000 39 0.39 25 120.5
DD85-F180150 180 150 1.2 3000 4.9 0.49 28 1205
DD95-F180200 180 200 16 3000 6.5 0.65 3.0 1455
DD85-F180250 180 250 2.0 3000 8.1 0.81 341 163.5
DD95-F180300 180 300 23 3000 8.7 0.97 34 163.5
2 @@ g DD95-F180350 180 350 2.8 3000 14 1.14 3.6 163.5

DD95-F180450 180 450 3.6 3000 14.6 1.46 3.8 188.5
DDY95-F180500 180 500 4.0 3000 16.2 1.62 4.0 188.5

“ ENCODER / BRAKE 3 %7hs (MT'm 2l % 3 0H)

S(8|8|8|8|8|8 (8| HIRR|R

i

JE21. <l OB MEDE o MH>

b olgk o4 % MERE HE HAE(1A)

BlAE z=He HES2E{:DC24V 200W/3,000rpm + 2| 120:10[0f, ol o|&He| nEY =9
2 MEjS2 SUshil =Mool MHsIGcH MSRE(D-@2 MSE 2RMRYS 2t 364 53
sigiond, HIMEA RPN SN7|2 oY o|BUES| XSS X/F/DS LR =HetD MF 5
Hole A% #a 2als 0.1A2 HIOKI 3288 DC 2= MEIS ALS#on| =3 Hugte ol Ee
Zet,

_18_



o BHFZH(A)
TE rem M1 M2 M3 M4 SHAl
1xf 12.24 1.0 1.2 0.8 1.0 4.0
Ma | 2% 12.51 12 1.1 1.0 0.9 4.2
= 3R 12.36 12 1.1 0.9 1.0 4.2
o 113 1.13 0.9 0.97 4.1
1At 16.25 21 2.3 2 2.5 8.9
s | 2% 16.53 2.0 2.2 21 2.3 8.6
ST [ 3R 16.41 21 2.1 2.0 2.4 8.7
g 2.07 2.2 2.03 24 5.7
1Af 22 41 4.9 5.1 53 4.9 20.2
o | 2R 23.04 5 1 4.9 51 49 20.0
BREEE 2272 5.0 5.0 5.4 5.0 20.4
g 5.0 5.0 527 4.93 20.2

H12. <2l o|&F el MESEH DC24V 120:12] 22X F HAES>

|_

3.001 IH g 20. 2A°| ARMFIE FHEACE AL o|SFE
% 50~60RPM T+=
A5t = %HEP.

>—U

=
=
bl
e
or
i
o
AL
il
Bt
r'l_
m
ofr
)
o
mII
-|u
b
2]
B
H1 11
mjn
oM
1
ol
&
N
al
i
[>
m
mjn
2]

SE2E2] ZEHH|= 120:1

% 53.1~53.9RPMOII Al HH

o 22 MFH(A)

= rem M1 M2 M3 M4 SHA
1 X} 7.78 4.5 6.0 5.2 6.5 22.2
Mo 2%} 7.92 4.4 6.1 5.0 6.2 21.7
| 3%t 7.95 4.5 6.3 5.1 6.3 22.2
o 4.47 6.13 5.10 6.33 22.0
1 X} 38.6 7.2 8.3 7.9 8.9 32.3
e | 2R 38.2 7.1 8.3 7.7 8.6 31.7
S [ 3Rt 38.0 7.1 8.2 7.8 9.1 32.2
o 7.13 8.27 7.80 8.87 32.1
1 X} 53.9 9.1 9.5 8.6 8.3 35.5
a4 | 2% 53.1 8.9 9.1 8.5 8.4 34.9
| 3%t 53.5 9.2 9.5 8.7 8.3 35.7
o 9.07 9.37 8.6 8.33 35.4

F13. <Qlet o|& o MERE DC24V 50:12] ARMF HAE>

TS flet =U2E XASAE HiE2| DC12V 100Ah 27HE ZAE=Z o1Z3H20f, 100Ahe| HiEZ| &
Yoz 2 0, SYE PORE D HEY U 9% o 2.8ATHS AR + Uch U FAlZH
gAIZk2 DafBiCH E2 283Ah OlAfel BiE{2] S0l Westoi olE DC12V 100Ah BHEIZIE MY
2 pye o el sielzlvt Weste, we2lE SMs| s EHIIY EF Al S0l £tz
QT ECH X TS walel ZTHBo| NS BES 57tz FasE YL o Saygl

9) BE AT e
AFA ZYES RY TSHSR THEON, A4 BUEol vish AEXAS 9T MAlele
ssol Holth YHS B2, 1S NA T0IMe +5t 222 EHOE e A8 FY, 2¢
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15. Specifications of compression spring in main conveyor
Diameter

14. Specifications of inlet pulley
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b. #2| eld=o|

F= A FA2f 85% oletE 2| FE0| AX|SH| w2oll Fof E7| AlEf
ANHS 7 ALAl ofdHel X fIx2 dFofof got. J¥X &2 29 7o A
ek 2ot AN E7(7F Hotel= sdol 2ot et FE g i 7 &7
cn ~ 3cm of2f FEE QUUHES Fo| HAMoz MYSIRCE

c. 2o{28 &H&H|

TS ot ZotSE TR £ o vlel Zoi28 MY HxH= o33 Zol 23

(a)

(e) 2D drawings of main conveying unit (1 row)
221, Main harvesting mechanism

_21_
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%22, Velocity diagram for determining speed ratio

Lifting device speed

L@ :

where,

. Vehicle travel speed

Vo

: Sum speed of lifting device speed and vehicle travel speed

v,
0
~

. Pulling angle

: Direction angle of pulling trajectory
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5.207t =0, FHETIL 0.45 m/se M, ZO{SH 0|2 =HIH|= 3.470] =t FAZTIL
m/sed o, Z#o|E8 O|E HxH|= 2.600|ct. O[EAE Sdlf ozl o2 HxH|= Hot2EHER2t

[]
T E7| AMololl sElsdo| HUSIX| ZErts JHE StollM ALE AT 2ol M T = Ao

o
Mz 2d B8 0|22 =0 A|HE ool & A2z HESIACEH
#16.2 dojS8 Kol et 2t 22lE Alsold ZUE HEHfACEH

1223, Lodging angle(left) and Pulling action(right)

i#16. Determination of pulling speed ratios

6 ) V., (m/s) v, 'V, V, (m/s) v ()
0.30 5.20 1.29 30.62

25 0.45 3.47 1.17 34.37
0.60 2.60 1.05 39.01

0.30 5.20 1.31 36.58

30 0.45 3.47 1.19 40.88
0.60 2.60 1.08 46.09

0.30 5.20 1.33 42 .46

35 0.45 3.47 1.22 47.22
0.60 2.60 1.12 52.85

d. el o|&F ARIFMOIF2 ofay MA =A
Ao|SF= F F52 ol Fof ALS /Tt @AM 2A|, 7|de d=| S =Y LE
et SEMoz HE ZASto] &5t A 29 ALRA[JF ZHEHEF SIQUcH AdLolSF fIAA
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1824, Position control cylinder of main pulling conveyor

(a) Vertical control
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== 228 EM ZALE st o{§ 7, 7t2 R tfae=z Zziol & ZFoAM =7 Hd|, £
AE, EY RS0 mE UHS ZASIQUCE +=A7[9] HIAEH ZolM F2f £7| LHd|2f
walol x4 - FOf MNFEES EHsSIU20, ZF ZZ oA 20715 e MEHSI EXsSIQct Feo
FRoldlofl st &2 ZE7(7F |oixl AefjolAM CIX|E stEA(Digital force gage, S
0~200 N) 2 EXsI%en, EQF 2882 EXF F=27(Soil moisture meter)E 0|335t0] FH 5}
ct

| @ ‘ po
@ & ) /
€ g

225, View of digital force gage(left) and soil moisture meter(right)

I#17. Specifications of digital force gage

I ndex Specification
Mode | Mecmesin co. BFG200
Measurement range 0~ 200 N
Accuracy +0.25% of full scale
Units of measurement mN, N, kN, gr, kgr, oz:, Ibg
Sampling rate 1,000 Hz
Over load rating 150% of full scale

i#18. Specifications of soil moisture meter

I ndex Specification
Mode | IMKO co. TRIME-PIC064
Power supply DC 7V~24V
Moisture measuring range 0~100% volumetric water content
Accuracy
. +1%
(moisture range 0~40%)
Repeat ing accuracy +0.2%

Fof E3E Mujzdn 2| Sd ZAls MEHE LIFAl X Al ZE, FF YA LT
o8 s7F AHEZEXAM AAISHCEH MEtHE LAl o8 AR ZFZX|oM = 271X|2] EF0 of
sff Z=ALSIRCEH A ¢ £2F S MuirtEe HEF (04§ F)ol, ELZ =S 13.6%(d.b.), 2
F59 1€ Muiolod, FZtA2| 65 cm, =ZHHE2| 27.5 cme| AMujLA o2 Muj (A0, F HHW =
T F Mo FFF(7te F)oln, ELrE e 7.8%(d.b.), 2 F52 1€ xufolod, FZ+
A2l 23 cm, Z=ZFAE| 73 cme| Muj Ao Z Mol = ACt. ZBFHAA YT X sTHIM 25 A
Mujztee A2 (7te F)oln, EAFEEH 6.3% (d.b.), 2 F52 1¥ Mujo|onf, FZHAHzZ|
28.2 cm, =7Z+7H2| 85 cme

d Z=ALE Rl 44 zEE=R 7o 7] HH[ep F2|9 F

E
= —
2 - Zd XE2 FYoI%eny O Zits ®192} &t HEFe| £7| L4H|= 49cm ~ 82cm, H2le|



2 A X|E2 8cm ~ 12cm WU, HFF E7| 4H|= 55cm ~ 80cm,

oo x4 XSS 6¢cm ~ 8cm, = XSS 10cm ~ 13cm H{AZ LIEMGCH, EZREol £7| HH|&

o| #|A X|E 5.5cm ~ 8.5cm, = Of X[E2 9cm ~ 12cm H 2 LIEFGCH, X 2
]

C
CHE Z32o Mujztadol dHlsh F7|7F 22 A2 LIEHRCE Fof Rui=tdE ole=

o Muj=tedol w2t chetstAl LEHGEL. ol F2of 5 & Zol, FI, ELetrE, Mued 59
(o]

I#19. Physical characteristics of Korean radishes

Stem Root diameter(cm) Pulling Soi

] ] moisture

Variety width force
(cn) " " ) content
cm in ax

(%, d.b.)
Cheonghwang Ave. 66.9 7.0 9.5 122.3 13.6
(Summer radish) S.D. 12.2 0.6 1.1 17.0 1.6
Cheongdu Ave. 65.8 7.4 11.1 82.9 7.8
(Autumn radish) S.D. 5.2 0.5 0.7 12.1 1.4
Togwang Ave. 55.4 7.0 10.30 77.8 6.2
(Autumn radish) S.D. 7.9 0.7 0.7 12.2 0.7
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x| 31l d HAE 28 =27
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1827, Measurement of the pulling force according to the pulu ing ang
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1228, Comparison of the pulling force according to the pulling angle
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1229, Schematic diagram for determining advance distance
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where, @ : Pulling angle
h : Length of exposed radish out of soil

6 : Advance distance

J=290M MX 2ot £ Alojol &£&ldAato] HAMSIX| t=Cts J1Y St MA2lFol olsf 71 2l
wztats J|20iX ¥ E5ReIER e o2 MTAHel= §7t =ofof st Ctgnt 22 AloZ LiE}
H 5= Act.
)
tanf = W (8)
§ = htanf (9)
FEA7] Bo| 2|8 EMof u=H Y Rol 5 2| ol HEF A 12em ~ 20cm, HF
2ol A 1lcm ~ 24cm, EZF2| A 12cm ~ 21cm HRIZ LIEHGCE olgtztg 30° 2 X5 &
g 5 9 zolE st ozt w2 ETERIEXS o2 MAAH2l= HEFS ZFF 8.1cm ~
11.5cm, 8 FF2 4 6.4cm ~ 13.9cm, EHF2] A9 6.9cm ~ 12.1cm H{IZ2 LIEIGen, 2Z& X
HiZts ol 5 2 =0l nefdls A TERUERS ol MAAHE= 6.4cm ~ 13.9cm HRAZ E5
wol&xel E2{7} o|2 HMIAHEPE FE 2 = MXZ 2 =Eotet 5t7| W20 o] HzlE Ieis|
M EERolzxlel A AXYSofstct, sk AN =& Al EQke| AE | S8 Sof ot £
HAMS Defstol EERQUERS o2 MIAHEE €M HIER =0 P2 FHSot & Wz H
Che[ACh
F= A BAHel 85% olat=s el FE20| XX|sH7| HEo EXes MAUEHSZE JiHR Fo &7
AZIRE RS AZlo2 25 S3fsliof 2oz 8 LoE F Qlct
FEA7| Bo| 22|18 SMof u=H AHHE 2 ge|ol x4 XE2 HERFe A 6em ~ 8cm, M
T2l B 6em ~ 8cm, EZFL| ZAF 5.5cm ~ 8.5cm HY =2 LIELGCH F #2lo| O XES H
2H2ol A% 8cm ~ 12cm, EFF2| A< 10cm ~ 13cm, EZ T2l Z< 9cm ~ 12cm H 2 LIEFGCE,

I#20. Design of lodging induced device for radish varieties

Variety Cheonghwang Cheongdu Togwang
Index (Summer radish) (Autumn radish) (Autumn radish)
Height Ave. 16.9 15.8 17.3
(cm) S.D. 2.2 2.2 1.9

Advance distance
8.1 ~11.5 6.4 ~13.9 6.9 ~ 12.1

(cm)

, w2tg gl
=)
=

THLE ALE st 5o "otet 222 2t FI7F MAl Xt =&2 flsf 2022 1@ 7of
Hetd T LAl CHAE JE22] 168-5 &4 E|AEH =oAM MMefjst £ 7 ZZolAM ofsjdeds 4
MGt Mul=zd =4S flol ARMol I 7 Mejo| 2rdE MAZH H XHE MM LA S =
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Atstlen] Zat= ®21, 222 Zch E£oF W 5 Zdd=H MIE st & s 7[AHE FRg
FQ zt=m J|AEMEF TEUAM MAISE 2F J|AHS Mol A2 3230 LERHACE, 2 AT
st 2 ZEe Jlg 2 MYom m4sP| flof AW MAZH U xodd mujerAlel 7=
7|z MujeAle J|FEo2 12, F5 = 60 cm, 22 = 30 cm, FZHEl 23 cme| B EE=
SICH & FEV|e| & M5 HILE st A" 20224 118 18 AA|sIQien, & =ZZF
2 1o 2ol of 1,752 n® HEoll ¥ 1007H/E LE2 MAstct
F21. FF 7 A FA
Cropping pattern Sowing timing and area Planting distance(cm)
House - 55 x 21
Tunnel - 60 x 25
Open field
. . - 60 x 25
spring radish
. May-July sowing 60 x 25
Summer radish The coastal area 60 x 25
Early sowing 60 x 25
Autumn radish Timely sowing 60 x 27 or more
Late sowing 60 x 24
Winter radish - 60 x 25
®22. T 5 AW 2 G
Cultivation Ridge standard(cm) Planting standard(cm)
region Ridge Ridge Ridge furrow NO. of Interrows Hill
(season) type width  height width row pacing spacing
Gochang Round 60 20 20 1 100 30
Gangneung flat - - 62 - 62 20
Pyeongchang Round 65 20 20 1 65 23
Yeongam Round 70 20 15 1 70 22
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Remarks
- Radish variety: Cheongdu
10 m
100

- Traveling distance:
- Average no. of radish:

Measurements
- Pulling rate
- Conveying rate
- Damaged rate

25°
30°
35°
2.60
3.47
5.20

Factors

Speed ratio

25. Experimental design for harvesting performance test of the developed harvester
Pulling angle
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Hydraulic cylinder for
conveyor position control

Conveyor

]

!

Loading part

Driving system

b. A28 #HTH|7} el sol o|xl= Q&

HO|28 NMHY HTH|E 7] 2/5t0] eletzke J|&=o| EnE ZiHF $£EV|9 olutzint 2 of o
M Jiet=El £EY|ol Z4ExHE HQIE 1250, 30° 2 AgSIFon], FHETE 2 a9 A&
2 p= FIHETE 7235101 0.30m/s, 0.45m/s, 0.60m/sZ SIFCt. ol|of H|H = ZHo|SE = xH|
= O|EE2ME ESto] AXtE glel Wagiez MHESIGXITH AX ZE 2o JAAM B E7]2]
TEOZ 2l 7 E7|2 o2 &R Atojof &£2lsiAtol LS| W20l o2 HITHlof 20%S
=0] A5t

FHET 0.30m/s, 0.45m/s, 0.60m/sofl E ZOSE HEH|E 3.122 MHASI0{ Algst Zof "HA
CIUFE2 74.0%, B O|EE2 69.0%, W &482 1.2%=2 LIEIGCH FHEZE 0.45m/s, ZotS
BI&R|2 £T 1.40m/sOllAM AttHM oz O 58t AIE ECt
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=49 93k (pulling speed ratio of 3.12)

=
[\]
(@)
i
2
fiio
iy
Ab

Pull Driving Lifting device Pul ling Transferring Damaged
ullin
d f, speed speed rate rate rate
speed ratio
(m/s) (m/s) (%) (%) (%)
0.30 0.94 70.0 65.0 1.5
3.12 0.45 1.40 77.0 72.0 0.9
0.60 1.87 75.0 70.0 1.3
100.0
74.0%
80.0 69.0%
& 600
|
&
40.0
20.0
1.2%
Pulling rate Transferring rate Damaged rate
Harvesting performance
==(0.30m/s =5045m/s =50.60m/s =—Ave.
J833. 228 E5Ed|el HEF (pulling speed ratio of 3.12)
H27. o)LL En] 9 938k (pulling speed ratio of 4.16)

Pull Driving Lifting device Pulling Transferring Damaged
ullin
g f. speed speed rate rate rate
speed ratio
(m/s) (m/s) (%) (%) (%)
0.30 1.25 75.0 70.0 0.9
4.16 0.45 1.87 82.0 75.0 0.6
0.60 2.50 72.0 68.0 1.3
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100.0

76.3% .
80.0 71.0%
& 600
]
&
40.0
200
0.9%
0.0
Pulling rate Transferring rate Damaged rate

Harvesting performance
==(0.30m/s EH045m/s =90.60m/s -*-Ave.

O234. A2 S EH|e] A& (pulling speed ratio of 4.16)

%5 0.30m/s, 0.45m/s, 0.60m/sofl 2 ZHO{2F HEH|E 6.242 MESI0] Algdst Z2of G
E2 72.0%, B O|SE2 67.7%, Yo 2482 1.0%2 LIEIGCH FHEE 0.30m/s, ZokE
txlo] £ 1.87n/s0lM ATHMoR of 248 His B

I28. Harvesting performance at pulling speed ratio of 6.24

Pull Driving Lifting device Pul ling Transferring Damaged
ullin
d ? speed speed rate rate rate
speed ratio
(m/s) (m/s) (%) (%) (%)
0.30 1.87 75.0 70.0 1.0
6.24 0.45 2.81 72.0 68.0 1.7
0.60 3.74 69.0 65.0 1.3
100.0
80.0
72.0% 67.7%
& 600
]
P
40.0
200
1.0%
0.0

Pulling rate Transferring rate Damaged rate

Harvesting performance

==(030m/s FE045m/s =E0.60m/s —*-Ave.
235, HO|SE ST |2 ¥k (pulling speed ratio of 6.24)
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Pulling speed ratio
. Vehicle travel speed

. Lifting device speed

]g:
V,
Vo

where,
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where, ~: Direction angle of pulling trajectory

f : Pulling angle
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E35. <J. |. Hydraulic mite| JTO3VJ FZ2E A& =E>
23 e
Model JTO3VJ
Motor Displacement 21.4 cc/rev
Motor speed 1631.5 rpm
Maximun Pressure 24.5 MPa
Motor Shaft 49 Nm
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12459, HBM it2| QuantumX 840B Gi|O& EZEX|

Specifications

ltem
Model (Company) QuantumX 840B (HBM)
Dimension (mm) 52.5 X 200 X 121
Weight (g) 980
Accuracy class (%) 0.05

Operating temp

erature (C) -20 to 65

Number of

channel 8

Sample rate per channel (kS/s)

40
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Hydraulic sensor
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Hydraulic sensor
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7 (Hha) BMZHHE)

12.0 900.0
X B o= Mg

10.0 750.0
8.0 600.0
6.0 404.8 396.6 | 450.0
4.0 300.0
2.0 150.0
0.0 " — — - 0.0

i B '12 13 '14 15 '16 17 '18 '19 '20

8. TSP AMEHBE o AR Wa

_ e g

. Ml H A ha 10a% A kg A A ton
'06 9,758 6,838 667,218
'07 7,162 6,409 459,048
'08 8,948 7,544 675,013
'09 7,771 8,034 624,297
'10 7,473 6,333 473,230
11 9,748 7,354 716,854
12 6,826 7,324 499,956
'13 7,532 8,483 638,902
14 5,498 8,771 482,238
15 5,769 8,999 519,178
'16 5,414 7,401 400, 686
17 6,003 7,626 457,752
18 6,095 7,663 467,104
19 5,344 7,575 404,804
'20 5,147 7,705 396,605
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120.0 1126
100.0 —
800 702
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60.0 | - 535
400
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o W N II___lli_
HE  H®Y  ZH7 4 z¥ @w =5 7|g
282, JHE R AT AYAE
MEfHA ha 10aE A AHZF kg A AFEE ton
‘19 '20 Z2HEY 19 '20 =259 19 '20 SZHEY
A7 1,224 886 -27.6 7,566 6,915 -8.6 92,621 | 61,246 | -33.9
PAS| 463 537 16.0 6,495 5,589 -13.9 30,052 | 29,990 -0.2
S5 220 190 -14.0 6,107 6,193 1.4 13,461 | 11,741 -12.8
=t 806 717 -11.1 7,610 7,465 -1.9 61,367 | 53,507 | -12.8
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Mt 796 838 5.3 7,918 8,376 5.8 63,053 | 70,206 1.3
a= 223 316 41.8 6,166 6,189 0.4 13,752 | 19,577 42 .4
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©39. 729 AT AjALEE
ol T AL AfHf 2 AAZF CHE| B H|SS LIER . 00 O|F R4 M| Ko HES Zast

= A2 LEIRen, ofo| w2t Fof xMe| HAE HA5US

=>|=|
F>
24}
il
1o
0z
>
2
rlo
Ral
I
1

0
Hu

il
d
o
kl
30
[o!
T



_67_

T e HA& (Hha) AL (104 3)
& | 2000 | 2008 | 2009 | 2010 | 2011 2000 | 2008 | 2009 | 2010 | 2011
2
. 375 276 262 259 281 6,738 | 7,213 | 7,554 | 8,353 | 8,533
= 35 24 22 23 20 384 338 306 470 109
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