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SUMMARY

I. Title
Development of Half Crawler Type Mini-Forwarder for Multiple Purpose

II. The Needs and Objective for Study

Almost 60% of forest stands are under the age of 30 years, and these need a
lot of thinning. Thinning operation need a lot of work force which depend on
mostly unskilled workers, because of low mechanization in timber harvesting
operations. The deficiency and ageing of labor in rural area brought some
difficulties for getting the man power needed for forest operations, and the rapid
increase of labor cost due to raising of general wage level.

The thinning operations are most labour intensive and the scale of the thinning
area are too small to rationalize and that result low productivities and low
utilization of thinning timber with small dimensions. To solve those problems
related on thinning operations in korea, introduction of mechanization will be one
of solutions to reduce the labor input and work load in thinning operation,

Also, the felling operation and the bucking operation, the yarding operation are
raised efficiency by forest machines. But, the transportation operation in forest
are used the illegal tuning trucks and the aging trucks of a four wheel drive
type(GMC truck).

Therefore, it needs development and supply of half crawler type
mini—-forwarder for a substitution of labor, a safety forest operation, a efficiency
of transportation in forest. This study was conducted to develop a half crawler
type Mini-Forwarder that is the efficient forwarder in the steep terrain and
small scale logging operation in Korea. It is also used at a variety of operations

such as log transportation, the work of erosion control and forest-road.

IM. Research Contents and Scope



1. The design and manufacturing a half crawler type mini-forwarder

This study was conducted to develop a half crawler type Mini-Forwarder that
is the efficient forwarder in the steep terrain and small scale logging operation
of Korea. It is also used at a variety of operations such as log transportation,
the work of erosion control and forest-road.

The half crawler type Mini-Forwarder was designed and manufactured as the
front tire wheel which is controlled by power steering and the rear rubber
crawler. And it is consists of the several parts; power, driving, body, loading
and controller. The power engine used in this study is maximum power 96ps in
3600rpm and 3,568cc.

Transmission was applied to HST(Hydro Static Transmission) type. Hydraulic
pumps are consists of two main pumps and two charge pumps. Main hydraulic
pumps are utilized for the running motor of the front wheel and rear crawler.
Charge pumps are utilized for the attachment parts such as steering cylinder,
crane, out rigger and dump cylinder.

The total length and loading volume is 5,750mm and Z2ton. Driving control
parts are consists of the power steering handle, lever which can move forward
and backward and accelerating pedal. As a result of the driving test, maximum
speed was 8.5km/hr.

Designed log-grapple has lifting capacity of Zton which can lift maximum

400kg with bm extended boom length. The log—grapple is mounted on the frame

of mini—-forwarder between driver seat and load platform.

2. The development of operation system by half crawler type mini—forwarder
This research was conducted to investigate the efficiency of log—transportation
and to establish the forest operation system by half crawler type

mini—forwarder.

IV. Results and Discussion

Development of half crawler type mini—forwarder will be able to improve a
efficiency of forest operation system because it can be safe and carries
efficiently timber in forest management operation and thinning operation.

This research is intended to decrease the cost at developing and purchasing
forestry machines and to progress vyield efficiency of thinned timber and

production rate of forestry. The domestic forestry machine production company



1s which it can obtain the enterprise many-sidedness anger and the new market
security. It follows in mechanization and the necessity rise of the young

specialty technician and job creation effect is expected.
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3 34 78 A A Ad 54
Agaa | mow | 2ol 3|25 fibs 23 i3 Spins
(km/h)| (kw) (kg) | 7 | (kNm)
DASSER | TS 06.8 | 7400/1850/3300| 20 | 60 | 8 | 6500 %%]Tgl 456
DASSER | TS 108 |9000/2450/3350 | 20 | 91 | & |11400 550, 910
DASSER | TS 148 | 9500/2550/3650 | 20 | 115 | 8 |14500 5500 990
FARMI 575 | 8645/2220/2900| 20 | 75 | 4 | 8900 ;{]sﬁ]z 50.0
FMA  [Erzgebirge 7600/2150/2800 | 20 | 47 | 6 | 7000 %%]Tgl 41.0
FORCAR | FC 100 |8200/2500/3400| 40 | 84 | 6 |10000 551, 560
FORCAR | FC 150 |7600/2500/3370| 40 | 113 | 6 |10500|%5001 940
GREMO 950 | 7960/2600/3370| 40 | 70 | 8 |10665 %Sﬁ]z 56.0
HEMEK | 700, 750 | 8630/2815/3720 | 20 | 147 | 6 |13500 %SﬁlTé 770
HEMEK 800 | 8930/2815/3720| 20 | 147 | 6 |13900 E{Sﬁ%‘] 770
LOGSET | 504F |9500/2550/3650| 20 | 84 | 8 |11000 55041 850
LOGSET 6-F | 9370/2630/3910| 20 | 136 | 8 |13750 %Sﬁ]z 99.0
NOKKA | 24WD |7570/1960/2950 | 25 | 83 | 8 | 8400 E{Sﬁg 36.0
PONSSE ijilgou 8140/2650/3470| 20 | 91 | 8 |11950 E{Sﬁﬁ; 83.0
VALMET 820 | 7887/2500/3800| 20 | 80 | 8 | 9300 550, 633
ROTTNE | Solid F9 | 8180/2480/3520 | 20 | 88 | 8 | 9800 55001 600
UTC F 1060 | 7850/2500/3150 | 20 | 86 | 6 10000 |L5| 720
c.i?gg;{ﬁjfa 1088XLC | 9220/2690/3680 | 20 | 122 | 8 |16000 5501 990
STEFAN | Mini |7200/2300/3450| 20 | 75 | 8 | 9200 |55 520
TBM 80 | 7350/2230/3750| 20 | 64 | 8 |10140 %Sﬁ]z 456
TIMBCO | TF815C |9250/2870/3580 | 20 | 147 | 8 |18400 E{Sﬁ% 186.0
TIMBERJACK| 810B | 9150/2600/3850 | 20 | 82 | 6 |11560 5500|640
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2. el 2aad9ZE9 715 2 AT 24
A Agare] = 715 95 JeA 58
3l7] 93 2esk ZaaZd el Alwy

e 5o Fa 24 BAGT. 24 2AS

Al AAstol] Wi
= A Eol 3]
A EFELS 29 d e Cranab

o] -
AN -

& 3-59 A

EgAdozA RaaZe %%
Lo wrEAIZ 9l 7]1FS FMV 250011, 2919 & 2ol A 2
= RS S e 0.14m%0] 4 o]

Fomm 4ol #of

2 5m/350kg ©]
L S I A =t S

Q). e zHolE e
A

Y Ao g Ve
JYPZF] AMGS A5S FRS v, dHyor Yehy 7E o arAlEe] A
& 2AR 23S E 369 2k adE SEALe 98¢ A% WE SEow
dto] @] 016m* ARZ B AFALel A48T F e @B AL
VCMAFY] 020m*HS #a= sttt
¥ 35 Fo Age @ 2aaHZ9 AU A E).
B CRNAB [ CRANAB | PATU
T+ % FMV 230 | FMV 250 550 %0 05
Crane ton * m 1.75 2.0 1.52 1.8
P m/kg 5.2/340 5.2/370 4.2/360 46/380 | 5.0/345
°° m/kg 4.3/390 4.0/500 4.0/380 4.0/490
Ao 2 Zol(m) 52 5.2 4.2 4.9 5.0
S9t21% Stroke(m) 0.81 0.81 - 0.9 -
A 8]Moment(KN - m) 9.0 9.0 7.4 8.6 -
A3 C) 360 360 380 380 400
42434 (MPa) 20 - 13 16 19
A5 2( ¢ /min) 20~40 20~40 20~ 40 20~40 | 20~35
Rotator 3 2] GV3 GV3 GV5-300 | GV5-300 -
Rotator ] A 2](° ) 74 3] 74 3] 300° 300° -
Grapple & 2] G140 G140 - - -
9 A (m?) 0.14 0.14 0.18 0.18 -
ANEZ (mm) 970 970 1100 1100 -
#HAZ (mm) 0 80 55 55 -
=% (kg)
Grapple, Rotator3£ g+ 385 - 425 - -
Grapple, Rotator 92 92 90 90 -
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E 36 Fe 95 1eEe) A9 DA,

0.20 | 025 | 040 | 040 | 0.70 | 070 | 110 | 1.10

)=
T o= m) | m® | m) | M | (m) | m) | m» | (m?
JOW = (mm) 330 390 540 530 900 836 900 1210
dHS v 515 740 630 950 950 - 1230 -

(mln) v Al o | 700 | 835 | 800 | 1108 | 1240 | 1447 | 1640 | 1510

JOW &% ¥ (mm) | 1470 | 1370 | 1710 | 1610 | 2500 | 2277 | 3000 | 2320

Agerd (kg/em?) | 190 | 160 | 210 | 160 | 190 | 200 | 190 | 200
[e=] A
E‘ﬂy A0 11 |20 | 235 | 23 | 25 | 25 | -

(sec
JOW 23l Az ]
o 03 | 05 | 25 | 35 | 32 | 35 | 35
o
G0N B2 leso | oo | 90 e1ss| 90 o] O] -
AAF% (kg) | 104 | 145 | 205 | 350 | 680 | 497 | 880 | 640
Clynder < (7)) 1 1 1 1 2 - 2 -
A 23| AF VCM | HIAB | VCM | HIAB | VCM | HIAB | VCM | HIAB

2a7e%e) B3 1%L Adse] (4 /1%L s 2e 2ol B (Rotator)
24 7)Ed AgEE ZeolEe td JEAES wa EHF Ave ¥ 373
2,

71 o] A& = ZH o] H

p

29 a AdgAelBALe] GV3RA 2 A s

2 AFNE g A Ao 483 2 H o] H (Rotator)

i o] 7|T& AdEsilen, &
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adEe S AU er Hxzwojok

A5 2gEL Aot A stss dA 28T 7 dojok st & - FFo] 4]
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X 3-7. 83 2oy A Y.
TR GV3 CR2
Ao 3% (kg) 3,000 3,000 ~ 4,000
A= (£ /min) 20 20
Torque (kg— m)
(24 150 kg/cm?) 60 126
A ZZF (kg) 16 60
A Ae94E (kg/em?) 200 210
ke A 3605 (F3h) 3605 (F3h)
A Z 3] A} 29)d INDEXATOR A} -

B oAraiael gE R A ETALNN FE AR 2o 1o Ee) AR
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Ao =510 om
2 24 ol .
T B 265bar
44 9 30 ¢ /min
A A T 1,500kg
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9% & A= FHH | rh

229 spolo} ol PlRE ImzA AL lonoz Aol A7 glolw
A% YA FeHES ol At

(2) AAAAE ol FEYA @ 2aaHgE

AR AR A5 ASkAE A Al & A b A& Aekake] FEAdS
g dlF-F ZAAe S A5l 2719 o} -EE A (Out rigger)E A3l
FEAE 1¢ =5 29 AR il AdGE ol&stal oy giE 1w A4
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19 3-22. g = A e gnle me

A2Ad HAE G5 APAgAe BEAG HA
L ARAIR Al AASE 2A
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10km/h °]3t= st own, a5 <]
3,000kg= I Tt 42 A% 5000mm, A 1,645mm, 2% 1,900mm,
960mm, 2 A7 3,652mm= 393t}

ANE =T AFEom FaHa Qe 4AtolE F4 AE 47]8 fAd o
Al w71 % 3568ce, HtEE 9672 /3400rpme] AZS ALEEHE Fo=
FFA ] FEHAL el HEWN AEFeY FEo] AR FYSER TFEH
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£ 39, WA YA BE A,
TR S
F 3 % = (km/h) 10 ©]3}
£ S5 (%) 30 el
- Ao A4 A F (ke 2,000
A F F (kg 2,000
A% (mm) 5,000
o A 1 (mm) 1,645
A F (mm) 1,900
& A 31 (mm) 960
A A% (mm) 3,652
Y 2 4rtolE A A4 47]F tAdAz]
b W 7] #F (co 3,568
2 o & ¥ (ps/rpm) 96/3,400
T %A ARG ATE
HoE g A HSTA 28], A - 5 - (A1)
o d 7 A AELFAHED 22 52
7t 2 2 Eray 228
9 < 4 73
= g (L) 40
A F & A fretAl(Beel AW 2Y)
Elojo] Tl 4 A& 10-16.5, 08PR
A A AR Zee) 8 A AENE G
B W 4 (k) meE 9 f9H4/2,000
Al s}ol o} (m) BE119 G9mmx30
= g A PRI B EE
H =221 &2t - m) 25~3.0
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U, 233 Ee ExAY
ZaagEe ExA9e ¥ 3-107% 2

& 2 g Zo s AuALe fgEE
Fulel AHEEE UFE 2dcle] 49 g

%)
Single rack ®2& A ESFA AL, A

U 99 A9 A5 Ho R AFEE 7] wjiol Double rack W29 3] A H2 Bl
Single rack 4ol A &o] AHsS w3 & i, AA 2 &stel L s Single
rack®] 75 6 - muol ARESt s AR S WA= FETE gl Ao 3

@3le] Single rackS AF&3t=E 3%

2 g WE (Valve)= 7|24 o2 20 adg39 Asdsrt 67fojlnz
Hol XE &5 6% ¥WH=E Adesiglon, 3 ofsEL AL AES FA sk
fFrElshH, 2 obtET A o] AEAT|ESE 8 WHE AREe= 4O
F oA ol

Y wlel e A 29l
QS At Wil ob¢ER AL
obrERA e WA st AdddE FEsts
& ootal, obERZ WMEE wR 2 MBS AMRSHES algkelgith

A= W ~m ] ZFFe ALEStE FYEFE TEIEE AF FTEEA

2
49 ARy 5o wAR due "Pas
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il
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il
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= (Boom) 71 &7 %E+=
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7
& AAslen, 74 ddds et 23

A
o X
o
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=]
5
)
=
)
o)
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%
lo,
>,
oG
Anj
ot
2
N,
AC)

NgE s W3lsl =S aoksldt Al
=287 9)F & (Outer boom)e] dAZ2L& AAE& ©yaZ AFE3laL, Pro/Engineer
modeling modules AF&3Fo] w59 F2HA] HHo] gl s TAVF §lEE S

Ao 2Rt E 2 AR A ARe] qFA] g o] 5000mm FEE VIE AlEH A9

=)

Uy, A3 Y (Extension cylinder)E 250mm A7 Alof & 5200mm7} 522
ARG AR Aol TR AAWA S gRSES ket

A A At (Out rigger) @] A AR = oF 1,100mm=z 393, AAHWE Aol ¢
As] WS A9 AAE Ao 70mm 0 LYEE i, ol SFEHAE wi
L5 5t Folge FaHFAE e

g ES AdUer A2 A WA S o] &ete] st Ad¥dE dEs EgA
S RS ackla, e s 9 014m’ AER et

2 H olH (Rotater)= FHEEHE o]&ste] FaA3HdESE & F AESE star I3
o2 @ol AgHE AlFS AMESEE St
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E3-10. 21 aEe] 51 AL

-+ 1 a4 9 A o
o) 1A < i A ke 800 <J3t
ST oY F m/kg 5/350 ©] 4
&) 2] - o #4d
= B2 2] - ek A /15 Al S
d Y s 9 Ton * m 2.0
2Nk /el m/kg 2.0 / 1,000
3.0 / 665
4.0 / 500
5.0 / 400
=] o
Al F-A Ao A e o A m 59
4 3 ¢ 9 kg/cm” 15010
A z T+ 2 /min 20~50
3] A = = 360
3] ] = T ° /sec 18
3 A w4 - A= 9y Iy
oboEMA E(HA-AD) | mm 1,600~ 2,200
T WBEAE 7N 6
Control V/V SleEa AL W AE a 5
Option Rotator (5-3+3] %) 7N 1

_46_




2. HAAYR A7 Fa 7]

i do do GO B ol

=~ N 7O on Hr Jo
= ol LY = B
Iy N = ™ = i
B4 =) 3K o] M- 5 o
T Gl g CORCRE
A_l OM MH dﬂ K iy
X s S ® o
To T N ° N
# w® g T
N v = MM m T o
Cl N T HIl 1% o W
T T

i =B o A Y o>
K » = e <
o T M 5 M; w ™
~ ol
i R BN ) e
e Po W = A < AH e

hmo BS = Mo X R
% 1~om x - o B 2 ® J‘_ﬂ
' o = o
N o ™ e S BN v Lﬂo

g w T ow g
,hlo = ll ‘_mMD 5 ) QO ﬂl,.u ,_If_ol.._
" wx MM = <) o % To M o]
17 Sizziifil
e A = T2 X
T T - G I
= 3 =) w o Mor T ﬁu_% M=
,.ﬂo __AT ﬂ o ™ ‘Iﬂ G
D T ST S
Tse _Ex=gplg=sg
= F RS ®m Bt dhow A
s A S N G .
o ~ T oo O N o

2 Ry roE T

_47_

]

2| Z%

3,298ccZ 4] 1,800rpmell A 82vF 7}



¥ 3-11. HAMS A F2 A% 2 77
ENGINE - ACYCLE, WATER
COMBUSTION - DIRECT INJECTION
ASPIRATION - TURBOCHARGED
- PS, KW, 60, 44, 50/1500
STAND-BY POWER KVA/RPM 82, 60, 68/1800
PS, KW, 54, 40, 45/1500
FRIME POWER KVA/RPM 74, 54, 61/1800
NUMBER OF CYLINDERS - 4
BORE x STROKE mm 100 x 105
DISPLACEMENT cc 3,298
COMPRESSION RATIO - 1611
COUNTER CLOCKWISE
ROTATION - VIEWED
FROM FLYWHEEL
FIRING ORDER - 1-3-4-2
DRY WEIGHT kg 334
GOVERNOR - BOSCH RSV TYPE
FUEL INJECTION PUMP - BOSCH PES4A TYPE
FLYWHEEL - SAE#10
FLYWHEEL HOUSING - SAE#4
AIR CLEANER B CYCLONE II:‘SI(IIDEER PAPER
FUEL FILTER - PAPER ELEMENT TYPE
LUBRICATION OIL - PAPER ELEMENT
FILTER (CATRIDGE) TYPE
ALTERNATOR - 24V-50A
STARTING MOTOR - 24V -5.0kw
HEAT REJECTION keal/h 30,400
INTAKE AIR FLOW RATE m”/min 3.6
EXH. GAS FLOW RATE m®/min 105
EXHAUST GASTEMPERATURE
(MAX. AT EXHAUST T Approx. 600C
MANIFOLD OUTLET)
SPECIFIC FUEL CONSUMPTION g/ps.h 157.4
(AT 1800RPM) //h 156
COOLING WATER CAPACITY P -
(ONLY ENGINE) :
LUBRICATION OIL ; a5
CAPACITY :
INJECTION TIMING - 16° BTDC
5.25 / 1500rpm
PISTON SPEED m/s 53 / 1800rmm
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9 3-24. FHEE 2 wE 9

ol
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3 3-12. A7

+HPGPA322D29G7G6BST+GEARZ, 16CC/REV).

b Z o] Al (M6PV72-58DE35AR7B+M6PV72-58DE35AR7BH

T = 9] A4
e main pump , "
(Displacemen) cm
charge pump
main cont. 380
2 oly ]
(Maxl. E]11)rbe,s—s‘ure) main peak bar 420
charge pump 30
3] %% (Speed) max-min rpm 3,.300-500
A EZ G main pump ' 800
(Flow rate at max) 2 /min
charge pump 200
Max. Oil B .
temperature C 80
Max. housing - bar 15
HEERE B g
(Moment inertia) kg + m 0.013
= (Weight) - kg 48
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wb A FUREe A 2 HA §40] 72 53.20cc/revet 33.80cc/revo] R

OF=FFGX1,000x S EE
Aa HAEHA A

96.43 >< 1,000 ><0.95
33.80

= 2,710.31 rpm

Z)=3110 gk +4g
_ =53 a e < 1,000 X -84 58
Hd 3 "4 % Rm-rear = FEALTHAA
_ 96.43 1,000 X 0.95
33.80

= 2,710.31 rpm

o
i
I
o

‘ ] =T TGHF 1,000 X EH
- AFREH HA 344 %E Rm-front = ——— j;T im% B A4
T -

_96.43><1,000 X 0.95

53.20
= 1,721.96 rpm
_ i i ST T x1,000< 84 a8
FEEE A2 SAHE Rmorear = 2T S =
_ 96.43><1,000><0.95
53.20
= 1,721.96 rpm
A FEE Ao 22SS T W 2EH Ay 2 AA FdE5ES of
Agate] Ao 2 HA FYPSE(km/hn)S otget 2ol A& £ gl

7 X EFo] o] A7 < 60

CHT FYEE — GEEH 2 2T

X 0.760 <60
1,000 < 45.57

= 854 km/hr

= 2,710.31 X
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7 X EFo] o] A 7 < 60

-%M1%%25=:%%Eaﬁiﬂ625x1ﬁmxga%§m
70.760 X 60
= 172196 X T e
= 543 km/hr
whebA AFE A Akl Ha 3w HA FAEEE 854km/hr B 543 kmv/hreke A
S 4 5 AU
ARAAAEe] AFg 2 FE] FAFA N AHEE fFAREY VeES AA6
I FES wFEsdt
% 3-27= B AT A Al AHEE FUREH EES e A
o, o] REE 2u W& AWY A FAE BmERA Bola wMH oj7yA
Beolas Wgsta ok w3 BH 7 B8 AIAES HASE g, ude 2
Elolar, HEe} Aol 3HF FA7I A&Vl AHLR 2Pt don 74T
W F771sS 2 vk 2wk WS ALY RERe] §A RISk 95 Pilot %)
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(@)
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Q
j=)
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D

owA A
valve®} Shockless, Cross over relief valveE wW&3slo] & EAoj9} Shock’} 242
Brake 7|55 zr51 9t &3k A YZA Bd o3+ Negative brake® 4 Counter
balance valve$} 533 HAAA = A5 H o2 wlAYZA Brake’l 2Esty 7%
Aol = 45 Bl Al € T

a9 328 WHAI=A A A A AFEH A = FdEEZe] AAEE YE

A ol}.

¥ 3-13. A3 FUE e A9 (Axial piston motor JMV 53-VBC-R)

g = o 9 A
e84 (Disoplacement) cm’/rev ?SSO/%S%?—O
=% E3 (Output torque) kgf - m 735.9/403.9

7F4:4] (Gear ratio) - 4557
H s (Peak pressure) bar 300
Hd £% (Max. speed) 3,000
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INFLATION
psi
65

Ibs
5600

DEPTH | LOAD
20

SECTION | TREAD | MAX.
305

WIDTH

OVERALL
845

STANDARD | DIAMETER

RS

A (HAP).

Rt

9.75

RIM

PR| TYPE
10| T/L

TIRE
SIZE
405B
10-16.5

et

dEoz wol AYitEa

ol

<!

A

s B

oo
Ho

=217] ¢

A& =

k-
ﬂ

o]

1

2 9

o]
"
)

—

b,

Q] =l A=

pis

il

-_—

i
sl
B
o)

Mo
o

-—

AT A= o]

}

]
M
T
a

N

g9 = 9t

agee wg

A

a9 3-31. 11

_56_



| I

213 AH0] 2421 (55mm)

o 1 300x55xT0(L &2 Fxi APl HA (I A])x A7)

a9 3-32. 17 AEY 14 1A

a9 3-33. A& Ve 7= 3 4
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N

F 314 7% a5 2599 AL

SIZE Dimensions of Iron Core(mm) Lug
(Width x Pitch) 1 9 3 4 5 Patterns
® Interchangeable(Short Pitch) Type

UK 230 x 48 70 62 30 25 22 M
CW 300 x 52.5 92 83 44 40 23 M
CS 300 x 52.5 84 76 34 30 23 M
AT 300 x 55 90 34 44 40 23 W%
FS 300 x 55 82 71 34 30 25 w
TR 300 x 55.5F 80 72 36 29 22 F
TK 350 x 52.5 90 82 48 40 23 M
GW 400 x 73 110 100 55 ol 25 M
GS 400 x 73 95 34 42 38 25 M
EXV 450 x 81 112 105 47 44 26 M
EXI 450 x 81 129 121 64 61 23 M
SK 450 x 81 113 103 50 44 28 M
TR 450 x 81 136 126 62 956 29 T
CM 450 x 71 114 106 52 48 25 M
KPC 450 x 83.5 113 100 52 42 24 M
m Interchangeable(Long Pitch) Type
NK 230 x 96 72 64 30 25 22 N
TR 280 x 106 80 70 35 30 28 V4
EW 300 x 109 90 34 44 40 23 R
ES 300 x 109 85 74 34 31 23 P
TR 300 x 109 34 72 32 29 23 Z
TR 320 x 106 80 70 35 30 27 4
YB 370 x 107 90 82 44 38 28 Z
SW 400 x 146 112 103 56 52 25 D
TR 400 x 144 101 88 42 36 26 Z
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- AFF 3 Aol : 2900mm
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- Az ] Z 0 800mm(H7d 700mm)
- Z¥ ¢ Z/=o0] : 100mm/200mm

To HF

- Frame in RH/LH : 245x5,000x6T

— Frame out RH/LH : 290x5,000x6T

- Plate : 100x122x6T, 676x265x6T

- Braket : 1,200x88x6T, 530x250x6T(LH), 530x250x6T(RH),
943x160x12T(LH/RH), 810x500x4.5T, 1,440x415x9T

— Bumper : 1,900x300x6T, 900x194x12T

- Cover LH : 550x518x6T

- Fender LH : 1,760x621x4.5T

- Member : 914x543x12T

FQRE Am 2 14

- Frame : 6T

Plate : 6T

Braket : 6T, 12T(LH/RH), 45T, 9T
- Bumper : 6T, 12T

- Cover LH : 6T

- Fender LH : 45T

- Member @ 12T
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Braket :
- Hub : ¢b5x2T

775x150x9.0T

- Du Bushing/Center SH : ¢65x2T/@310x305

F8WE AR 9 74

- ol o]
- Braket : 9.0T
- Hub : 2T

- Du Bushing : 2T

Lim : 227x188.5(66), Etolo] 7+4 10-16.5°1 %=

1 10-16.5, 8PR, T/L, 780mmx273mm, 4,140lbs, 60psi

_’78_

¥ 3-15. AAFE 15 glolojo AL HA.
OVERALL | SECTION | TREAD | MAX.
TIRE rr| TYPE STANDARD | DIAMETER WIDTH DEPTH | LOAD INFLATION
SIZE RIM
mm mm mm Ibs psi
405B
10-16.5 8| T/L 8.25 760 273 20 4,140 60
2% 3-49. AR A AR e e E A e
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T e 50
=

Shaft : ¢100x1,616mm
Cover : 225x128x3T
Oil seal @ 100x135x13
Hub @ ¢180x237

Fo RE AR 2 4
A FHo] 1400 x 90 x 52
22l L 40T

Shaft : ¢100x1,616mm
Cover : 3T, 45T, 9T
Washer : 3T

Hub @ 3534 2]

- Braket : 9T

79 3-5L APAYA PR FE AFY vhAR AAE
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% 3-60. AR AR X o] A=

a9 361 AtHEAARe] A dA B

2 AEAGAF 233 E R o FEHAY AF¥ H =¥
AhEzdAkel 2o g AN el A UEE 2l A
% - Single rack A& AEselaL, vy EHe] A9 deEFoR AHEH
wj#o] Double rack )¢ 3]dW2 Hrh= Single rack W21 #-&o] 7 s}
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Z7(Column)& URFA o2 A&l A&He= nFHgitE ol&stel wiolu
gzl Zstal FAAS FHRIEE i, #(Boom) 7 EZEE 75° 2 Ao
2152 & (Inner Boom)©] AdH PAAYE AAsFow, 7} Adde Zsta 5
T S S LI EE oAk A5 ¢ (Outer boom)d] A4S A4
4 g3 E AE3}lal, Pro/Engineer modeling moduleS AM&3o] &9 52HA] 7HA

o 1aL AFel wAF =S AT
Ho GRS AR AR gt A o] B0 5000mm BEE 7]E AFI A
T, A& A (Extension cylinder)E 250mm Al &A] o= 5200mm7F 5 2=
4] | S AGRE S R s stk A H(Column) o] =0

°F 1,900mm, 0¥ FAl= 500kge] i, Hof 1% FA = 600kg ©lth.
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20mm Wel7b=E Sla, 2ERAVE REdus b s FEd

salet.

—

TE

32

P
T

7Y 362 AR e Ee] 74

_91_



HOSE BRACKET

IE2] AT —
&5 ROTATIIN

< SHORT COLUMN TYPE >

HAE bE

400

846

730

960

a7 3-63. Ahg A A AAE

_92_
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L « cosf
4,000(1.45 % cos20—0.94 < sin20)

WAL, cosf — hsind)

2.9 <X c0s20

1,523.8 kgt

L « cosf
4,000(1.45 x c0s20+0.96 < sin20)

WA Lycos6 + hsinf)

2.9 < c0s20

2,461.5 kgf

A5

CER

- A4 X

o714, W

1__/|
N

%7 A} (degree)
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F = TF + W-sin©
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o714, W = 15238 kg (A A4 Elol Aol AFH a%F)
6 = 20° (At) A HAH
n=02 (FEALAS)

FT59 EYFXE  F = Wisind+ ucosh)
=(2,461.5)(9.81)[sin20 © +(0.2)cos20 ° |

= §,259.1 N

7)1 H, W = 4627kg (A A Eo e TH1o 31%)
O =20° (A AAH AAZ
n =03 (FEFAZAF)

NG 285 7% EZA (Torque per each wheel)

HaAArge] AW AAz 200004 FEAEel FEde TeEAE 79

< T=Fr& o|&3dvh dzdate] vead8e F8

U, T8 Teaae] Y Tedel A4EE ddse|jlerng F5 FEAES
&

=
Rt T
e Feaos Fdn b A4 FEES 4502 19" 5 o, o
=1
=

HAEZ=RE w3 o H]—X%'—
AE NE 285E FE8EA Tf= ‘—UTL"X%“] A _ Fx(D/2)
H}":rq_l‘ n
~ (5,112.8) % (0.76/2)
N 2
= 9714 Nm

o = TEEF-FAH Y MA]E  FX(D/2)
TE Y 208 rEEA Tf=—— 1T T =
_ (8,259.1) < (0.76/2)
2
= 1569.2 Nm

2. FUEH 113 28 EF(Torque per each motor)
Foll

F43E TEEAR o83l TEFRS TEH AT ALY

R4
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Tmf = AEEXAGESE Ry
971.4
— 2% 994N
45.57 < 0.95 mn

T p— — p—
e YRR R e
1,569.2
=092 a6
45.57 < 0.95 m

o FYEEH Y ARFFA4EH (Maximum working pressure)
W= A Al FYEE EAGZETAMAS o8] EAE8S Tt
THO EEAY, EAE o]&3td A -FEHE FUEH HAdedEes i o

3 2o

. ; AR ARRHES S
Pf-max(d& F4=E AWz = S ATA A< Edas
_ (27<100) X T
(9.81)X Vim
62.8 X22.4

~ 58 (0.95)
— 955 bar

Pr*maX(I’r‘vr ‘IC')I‘O\:ILEEi ﬁm&%?ﬂ}) - ﬂxd%ZﬂZﬂ,XEﬂE‘g
_ (27<100) X Tm
(9.81) X Vim »

_ 62.8 X36.2

58 % (0.95)

= 41.3 bar
weba o] uf FEAbE FEEHF = Hd 41.3 bare] o] A8 FH=,
wele] AgatE A He4ge A T8 2y TERA F4d3E sEuAl

SRR
e ABom HuEo] Z1zke] wee] AvhE ¢ 300 bar ol A& ©
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A= A A2 AYTHE 6mmel HIAS ol &ste] Y& sF 5
=

QAo AAQe4e AES A9, AAE =ol7F 120cm, Zol7F 270cm(A A

370cm), *9°] 180cm, A A5 A4 =ol7F 95emeol ATt whegbd &= AR A AL A A
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A5 A AR G2Y APHAte) 47 4849 A g
L A29A NS @3 484 AP 3

HYAYA) @Y 444 AP AmlAe BAsk AN FSF A
£ Fay A WA HANGHLAE, UL A% HAE, AR ARG 3

=ET

WA, Jud A A} AAN FeF AAel mE FAY AGL Astel W

2. AFHAYA N7 @F 484 N8 B
A AN B AN G AA] BE F9Y A Y
AYgQAe] FAY AGe FAAG BA AAA, AR AAA N

Fa4 NG Fe] AaEs A9 AAsd

(1) A A=At & FAH A

b & FAl

AR o] FAA JEAAN wE A T AR Ae
F 3-173 gow, AgAdAe] a4 dEE ALe® 100me] AdE E F
E=v FACA 5.0km/h, ¥E=dAF 10% B 20% oA 4.5km/he] &
Ebttl, Be] AL FHAE HA M 72%, AALRA 795%9] A7
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I

J
%ol A 5.8km/h, Y=ZAF 20%1 A 5.4km/h2]
A 7He G oA 52%, AEAAF 10%0) 4] 62%,
Al 20%001 4 66522 AlZko g UERTE

AR ARG ARl FARAI A 100m ALl JEE AFoR ALK & FYSAS
m] m&Fgol ALHFHR A FA oM 20%, EAA 10%14 175%, Y=
AR 20%91 4 13%, £ FA o)A 1.9km/h, YEAA 10%914 1.3km/h, Y=
A 20%901 4 0.9km/h ©] w2 A LERSCH

€ 1HoR 100me AgE 3 FHss W &
10
g

S

E 317 ARAGA] FAA 4G 2 A0 L S5

A A} 4 3
23 | ws | o A% S
GO 1x [ 28 [ B% | 1% | 28 | B%
=2 | 0 iz iz iz 52 52 52
Az | 10 | 80 79 795 62 62 62
A% | (% | 20 | 8 79 795 66 67 665
aom| . _ | 0 50 50 5.0 6.9 6.9 6.9
T 0 | 45 16 15 53 58 58
(km/b) o045 16 15 55 54 54

REELED 015011&94 FA %15734011 we sg FA4 2] Ave
o 100me] A Esg T
ol 4 5.6km/h, Y=ZAF 20%¢l

e JeEit 249 A% F
68%, UZ=AAF 10%A 64%, A=A 20%4 6022 Az
om ANt Aes% FYAzte] BA tehd

AAdAe] FAN JEE REow 100me AE S FAFAL W FE
1 a
3

YA 7S x| &

—_

rr

HA A 7.7km/h, YEBAF 10%0 4 8.0km/h, UE=EAF 20%°l 4 8.4km/h<]
2 Uehgth 2ate] 14 FHPALS B A 472, A=A 10%004 45%, <l
AAF 20%00 A 43%2] AlFFo =2 e

A A are]l Akl A 100m AE el dRE g m ALKy u% FYSAS
w mEFado]l AEFHRT AFS HA M 21%, AEAAF 10%4 19%, A%
AAF 20% A 17%, S5+ FA 9 BALE 25 24km/h o wEA] UERE

Fb
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® 318 AFAYAe FAA BE TP AL % FE
S

23 | W& ?;I A & &
13 22 Chis 13} 23} s
22 | 0 68 68 68 47 47 47
Azt |10 64 64 64 45 45 45
9= = [ 20 60 60 60 43 43 43
100m) |, _ 0 5.3 5.3 5.3 7.7 7.7 7.7
10 | 56 56 56 8.0 8.0 8.0
(km/h) 50T 6.0 6.0 6.0 84 84 84

a9 3-69. ARAYR FAA 4 HF FAY HEE B

(2) 5A HAAA dEFA @& FPH A}

(7h B FYA]

Azt dmoel Ao EA 2m HAA AEmAAN whE A FHA AL
o] A= ¥ 3-199F zow, Ao HAAA ARE ALHoz 100mAETE T
PatAde W HEE FA A 48km/h, AEAAF 10%N4 4.1km/h, D=7 AL
o4 35km/he] S22 YERsth AAA AL FRAZES FA AN T5x, A=A
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10%° Al 88%, A=ZdAF 20%0l A 10155 9] Al7FO =2 LHERSETEH

APAGate] HAAA JdEE uH0 2 100mAdF FHFAS W SEE HA A
6.4km/h, Y=4A 10%l A 4.6km/h, Y= AF 20%1 4 36km/he] == thebyt
o AAAl & FHAEL HAo A 56%, YEAAF 10%0A4 79%, A=A 20%
o Al 99z 9] AlFFO R ERS
AE A A AAA JEE 100mAE AL ik 63'8} S w aEFYo]
A&FP Rt A FA A 19%, A=A 10%A4 9%, J=AAL 20%14 25
%, &= FJAA 16kmh, U=FA 10%°l A O.Bkm/h, A=A 2090 A
0.l1km/h © W= Ve

P

T

A

3-19. WF A BA) AAN 4T 2 AL L S

3 3
24 | We ?/*)} A% 1%
° 1=} 22k R 12} 2X sk
~a | 0 75 75 75 56 56 56
Az |10 83 89 835 78 79 785
D= = | 20 101 100 100.5 99 99 99
100m) |, 0 48 4.8 4.8 6.4 6.4 6.4
10 4.1 4.0 4.1 46 46 46
(km/h) ™00 37 36 35 36 36 36

AEAAAR] el B 2m A Al AR wE a5 FaAA A}
A= F 3-209 Zow, A AgAte] SA AAfA dEE ALHSRE 100ms)
& FYPs9 S W Sx= HA A 52km/h, A=A 10%001 4 5.2km/h, A=A
20% A 58km/he] £E& YEWT AAA] A& FPAIZES HA A 69%, A
BAF 10% A 695%, A=A 20%A 6239 AlFFo = e AA7LE kRkel
A9 &5 A tolE WMEsr dAEH, Q% AATF 20%0l A4 &% = A 7ol &
Ao 2 LERSE
AR At AGA] YRS 1L 0 7 100mdtE FHEUS W £
75km/h, YE=AAF 10%1 4 8.1km/h, YE=AAF 20%°4 86km/he] HEZ e
o AAA] 3 FPALS FAJo A 48%, A=A} 10%0 A 445%, A=A 20%
oA 419 AlFEo & RN

ARGYR] A YRS 100mIF A%% & FYFAL 9 n&FYol

il

it

>«
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>

d

R 3
21%, €2 HAA 24km/h, A=AAF 10%l A4 2.9km/h, <
2.8km/h U k= A ekl

Fe HA oA 21%, AEAA 10%A 25%, A=A 20%°1 A
=AA 2090 A

E 3-20. AP AAA] BA AAN T 2 AT R S

S kel
24 | wg | o A% e e

O 1 [ 24 | w7 | & | 28 | ®w

=2 | 0 69 69 69 3 3 3
Az 10 | 69 70 695 44 15 445

A= | (2 | 20 | 65 59 62 A1 A1 A1
100m)| ... | 0 | 52 52 52 75 75 75

T 10 | 52 5.1 52 8.1 80 81

km/h) 50 55 6.1 58 88 86 86

S99 370, ARALAA BA AAA A G FAY HAE B

- 108 -



(3) dE EFAAN(ZYE) AAAN d=FAd BE FIH =4}
(7}) A8k F3PA
s R e B e B R P R R EEX}XH sHhE) oF 25

G FY4 A Ade E 3-199 2om, WP Ay EZA
s AHSE 100m 2 FAstAS W Fr= FA A 47km/h, Y%=
A} 1 4.2km/h, YE=AAF 20%1 4 34km/he] S22 UERdTh HAA A
FPA L HA A T7%, E=AAF 10%14 87%, AE=AAF 20%14 106% 2]

&) °F 25ton A AAl A=A ALl

L= HA A 6.3km/h, JEBAL

A
kmhel &EZ west 444 ak F
7z

al

10%°1 A 4.5km/h, A=A 20%°1 A4 3
FAZES FANA 57%, A=A 104011 A 80%, UZ=AAF 20%004 101.5%2] A7k
o= e

A A Ao At EEAA(ZHHE) 25 ton A A dEE 100mAE AL 1
& FYAS W nEFPo] AHFART ATFS FAo A 20%, JEAAF 10%0]
A 6%, AEAA 2% 4%, S HA oM 16km/h, YEAAF 10%° A
0.3km/h, Y=3AF 20%°1A 0.1km/h © w=A vebskc).

A EE &R R Ae AdNs gBe FFL BAARS

AF 6‘(}:
A o]
zA | W& 78:) t A & I &

(%) 13} 22} iRy 12} 22} Ky

Ny 0 77 77 77 57 57 57

Azk |10 85 87 86 79 81 80
A% | (%) 20 105 106 1055 102 101 1015

100m)p | 0 4.7 4.7 4.7 6.3 6.3 6.3

T 10 42 41 42 46 4.4 45

(km/h)
20 3.4 3.4 3.4 35 36 35

(b s FaA
AL G A AEGA e HF
]_ |y

= Aol A
E 3-19% gowl, AgagAte] Ay ERaa G414 9

b=
A& o % 100ms}taF
TS Wl FEv HANA 5l1km/h, FEDBAF 10% ]/‘1 53km/h dE=73
20%°14 58km/he) SE YEblT AN AL FAAILES FA M T0%, 9
A 10%001 M 68%, A=A 20%1A 62322 AlRto = UrEPf&E‘r. R i

il
%

I—l‘l
m?i Pﬂ o o
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FEERE 2Ya, A% o e e Ao vey
GrE mEow W0mehE FASAE W Fwe WA T3, dwAA
109%91 4 79km/h, QEAAF 20%0) A 88km/he] SE R UERron] QwakelaAl 7
At Qe Kk e FAUL. 2% FYNRES GAIA 9%, JEF
A 109%01 4 455%, IEAAL 209604 4139] AZLo.R Lpelytom, olua Ay K
519

AAN(ERHE) AA FHA] A AA] Zpol 7} E
At g BEEAA(SEE) A4 JES 100mEtEd ALy 1% F9
sts W nEFPo] AHFFPRT} A HA oA 21%, JEAAF 10%00 4 225
QEAAF 20%00 A 21%, £ FA A 2.2km/Mh, YEZA 10% A 2.6km/h,
T 20%°1 A1 3.0km/h O w2 A] UERT

’

u& FNe

£ 322 AP AW EZAAN(EUE) QAN G FY AL L SE

AA %

34 | W& %) i A & i Sl
12 27 %It 12 27 Bt
z2 | 0 70 70 70 50 43 49
Azl 10 | 68 63 63 45 46 455
= | () | 20 | 63 61 62 40 41 41
100m)| | 0 51 51 51 7.2 75 7.3
(k;;h) 10 | 53 5.3 5.3 8.0 7.8 79
20 | 57 5.9 58 9.0 88 88

9 371 ARG A B2 AN Y- 5T FAY HEE 24

ARG HANA H2E

Aol ate] Herd TR o)A FHA] 360° FHeG A FANAL 9
74 6.13m, W74 361m= Yo, Al 3Rt o
Al bk,

rlo
ol
2
o
tot
o
¢
o
|
offt
e
o
Lol
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I+ 26%0°]3L, 13] 3t A 1+ 0622 Y EsH

FT AAALQAIZFS Lt 168 49%, F SPAFA QA Ht 11+ 45%, AHH A
2} ofSEY A AA D fAAIS 13 Ht 18 32x%7F AL FHAY. uEkA, AHd
2+ =7 298 0627} &
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g | FARAL A g | A g e
(kg) (m*) A7
1 170 0.195 17257 1705”7
2 228 0.262 1730”7 1710”7
3 210 0.241 1723”7 1703”7
4 160 0.184 1718”7 57"
5 197 0.226 17227 1707”7
6 227 0.261 1734”7 1703”7
7 210 0.241 1730”7 58"
8 198 0.227 1727”7 57"
9 227 0.261 1°36" 1707”7
10 205 0.235 1720”7 567
11 168 0.193 1717”7 547
7t 200 0.230 17267 17027 17 327
A 2,200 2.526 15°49” 1145”7
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