Unit 7

Hydraulic Excavators

R B AL

7. 1 Overview HLi&

7.1.1 Basic Concept & A<

An excavator is an engineering vehicle consisting of an articulated arm (boom, stick), bucket
and cab mounted on a pivot (a rotating platform) atop an undercarriage with tracks or wheels.

Their design is a natural progression from the steam shovel.
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The history of heavy excavating machinery began in 1835 when the dipper shovel was
invented to excavate hard soil and rock and to load trucks. Of course, with the invention of
gasoline-and diesel-powered vehicles, construction equipment became even more adaptable. Most
construction equipment is powered by diesel engines, although electric-power, battery power, and

propane tanks are used on specialized equipment.
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Design modifications are driven by customer demand. As of 2000, the two primary areas
where customers would like to see more improvements are in the ease of operation and the

operator's comfort. The need for simple operation is forced by the fact that there are fewer skilled

operators in the marketplace. And operations and reliability are both improving because of the
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continuing integration of electronics, automation, better engine technology, and on-board

diagnostics. It is now up to the manufacturers to cost-effectively incorporate improvements.
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7.1.2 Applications [ F
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1. digging and loading 2#E2£4k; 2. stonework 4177 T.#£; 3. mining engineering K& T.7%;
4. port operation # 1 {EMl; 5. trench excavation JF #2514 ; 6. take down old buildings % 5 #5
F4: 7. rock breaking % £ Bi#¥; 8. under water operation 7K F{EML; 9. pipe laying %l ¥ & i ;
10. hoisting heavy object {2 M E#J; 11.breaking pavement B{ A ; 12. clear up side slope #&

FEIA 4 ; 13, watercourse clearance Fiifi/Ki&; 14. removal treatment & H# /E

7.1.3 Types ZEH
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1. mini type excavator /T4 FZ#EHL; 2.small type excavator /NYIZIEHL; 3. medium type
excavator HH RUAZHEHL; 4.large type excavator KZFZHHAL; 5. wheel excavator #¢ X IZHEAL; 6.
large type shovel (face excavator) KAYIEF*#Z4EHL; 7. Ultra high demolition hydraulic excavator
B ZEFYIFBR R ESZYEHL; 8. river channel dredging excavator 1] 1 B iR 2 B #l; 9.
telescopic boom excavator fH 45 & 2P HL;  10. wetlands excavator MR HLIZHEHL; 11. wheel

backhoe loader # AZPE 2L H; 12. radio controlled excavator J& 2% 12 il Y 42 48 Al

7.2 Components and Features ¢B i 5 4F =

7.2.1 Overall Structure =2 {2544

1. diesel engine and hydraulic system %8 ML M ¥ & &R 45 2.undercarriage 17 & SC AN 5
3. swing mechanism [E]# ##J; 4. work equipment assembly T {E%E & &L Jil; 5. steering and
operating system % [ 45 R 4t

7.2.2 Major Components F ZE &[4

7.2.2.1 Diesel Engine and Hydraulic System 423 Hl & ¥ [ &R 4t


7.2.2.1

1. diesel engine &M Hl; 2. hydraulic pump ¥ JE %%

7.2.2.2 Undercarriage 17 7 SZ &AL

1. main frame EHLZE; 2. track JETF; 3. track idler §[M%; 4. track frame JBH & EZE; 5.

final drive(driving motor and drive sprocket) fix &1L Zh 25 B (& 518 5 IR 2h B 58 )

7.2.2.3 Work Equipment Assembly .1 % & & i

1. bucket %”3}; 2. bucket linkage 5} iE#1F; 3.bucket cylinder §” }JifiL; 4. arm }4F;
5. arm cylinder 3} #F ¥ #L; 6. boom Z# ; 7. hydraulic pipeline ¥ JE % ; 8.boom cylinder %]

BEMEL: 9. bucket lip 2}tk

7.2.2.4 General Purpose Bucket i FH 5 <}


7.2.2.2
7.2.2.3
7.2.2.4

1. anti-torsion pipe fitted for increased strength T 13 5E 4% ; 2.two piece side plates i

A% ; 3. wear straps fitted to increase base strength 3 JE 3% 55 fif BE AR 25 ; 4. cutting edge VI | 7]

7.2.2.5 Steering and Operating System #% 1] #: Y R Gt

1. driver’s Seat 25 % 51 ¥ %5 ; 2. arm rest $5F; 3.joystick control N #% il F4i; 4. control

pedal EEINBEMR ; 5. travel lever 1T E M5 6. monitor T IEALES; 7. console (X K IE I &

7.2.3 General Arrangement of Large Type Excavator K BUIIZIEH A H E
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1. engines X Z#l; 2. PTO%r8h4H; 3. hydraulic pumpsiiJEZ; 4. hydraulic tankifi J& i 46 5
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7.2.2.5

5. oil coolersii JE il ¥4 #1455 6. control valvest il ] ; 7. swing motors [F] %% ik ; 8. swivel joint
WEFEH ks 9. fuel tank BRI AH;  10. radiatorsfi#4#%; 11. air cleaners”® < JEi5 #%; 12. hydraulic
filtersifi [k L € %% ; 13, operator cabZ 31 % ; 14, walkwaysf7 7E iB 18

7.2.4 Typical Hydraulic System &% E R %
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1. hydraulic pump W EZ; 2. 4. distributing valve group 7> IiC R 41; 3. check valve H#.[f]
; 5. speed limit valve 3 EE R # #&; 6. hydraulic cylinder ¥ JE#T; 7. 8. traveling hydraulic
motor 17 ZE W E Bik; 9. double speed valve XU# & 10. slewing hydraulic motor [F] %% i & &
i5; 11. boom cylinder Z/E M EL; 12. auxiliary cylinder 4B EL; 13. arm cylinder =} I I ;
14. bucket cylinder &3} JH#L; 15. back pressure valve 75 [®; 16. oil cooler A #1%%; 17. oil
filter i &%

7.2.5 APC System BHENTHRITH RS
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1. engine K ZIHL; 2. APC control valve APC ¥ #/#&; 3. hydraulic pump W JEZ; 4. APC &
accelerator back up switch APC 5 I3 &% % H] JF 5% ;5. pressure sensor Jk Jf% /& &% : 6. APC
controller APC ¥ il #%; 7. accelerator emergency circuit & #% B S [F1 % ; 8. APC emergency
circuit APC M. 2\ Bl #%; 9. accelerator dial JIIE#% 8 7 Z| EE£; 10.ECU HL 786 5.0
11.combination monitor £ & WML #%:  12.lever switch ALFTF#E 2\ FF5<;  13. high power switch A

5L 14.quick accelerator switch R IE s H 5

7.2.6 Specifications T {E 4 &E

7.2.6.1 Standard Equipment Specifications Fx #E 2 B k& 2R 5 % 8 = 5

1. Engine & B1#¥l: Model!5; Type: Water-cooled, 4 cycle, Direct injectionZ$%: 7K,
VOyhFE, EMizl; Aspiration: Turbocharged 78R E . : iRFCIE F; Number of cylinders™S, il
#; Bore x strokefil /£ x ' #£; Piston displacementi% £ 4 & ; Governor: Mechanical, all-speed
control i # % : ML, 4 FEiH#; Net Flywheel horsepoweri® K# I % ; To meet U.S. EPA
Tier 3 emissions requirementsff A 3¢ [E 3 I R HE AR #E 5 Net flywheel power advertised is the
power available at the flywheel when the engine is equipped with fan, air cleaner, muffler and
alternator. T R 7 () A DD 248 R BN HLEC & KU B UETE A%« T 75 & AR s LIRS R %
I e HH D

2. Hydraulic Systemi® JE 2%t : Max. pressure — Travel{T & R it KJE /7; Max. pressure —

Swing[f] # R 4 i K JE 77; HydrauMind system., Closed-center system with load-sensing valves
and pressure-compensated valves® REVH & R 41, B a7 J2% B IR 5 1k 77 b  8 H o0 PR A R 4

selectable working modes™] 3% T {E#% #.; Main pump: Variable-displacement piston pumpif &
T BEMAZEE; Maximum flowhz K& ; Sub-pump for control circuitds il [F] #% 4l B i &


7.2.6.1

% : Travel motors with parking brakedF 4 il ) 4 17 & ¥ s 1% ; Swing motor with swing
holding brakefil 21 4 [ #% ¥ [k T 75 ;  Axial piston motord [ #F %€ T 15 ; Reliefvalve setting % 4=
] 5% 5 ; Implement circuits$ 47 [B] % ; Travel circuit{T & [F % ; Swing circuit[d] #% [5] %% ; Pilot
circuitds il 7] % ; Service valve® 4\ & ; Number of cylinders — bore x strokefi [k fil #1 & — L 1%
X 4TF&; Service valves maximum flow$ 20 & i KR &

3. Drives & BrakesJR I FNHIEN%E & : Steering control: Two levers with pedals ] 1 i :
P AT AN SN ;s Drive method : Fully hydrostaticBX#) 77 30: £ &R IX5); Travel motor:
Axial piston motor , in-shoe designiT iE ik Hfia) A% Sik, W #E it Reduction system:
Planetary gear, double —reduction® i R %t: 1T EWHE, XWZLHEHE: Max. drawbar pullfix K7
5| 77 Max. travel speedfix K473 i & ; Service brake : Hydraulic lockfT 4=zl : ¥ & 8 1k ;

Parking brake : Oil disc brake%t % il 2. ¥ 3 4% X il 3

4. Swing System[5]3% 2%t : Driven by Hydraulic motorii & & X JX 5 ; Swing reduction[r]
¥ )9 1% ;  Planetary double reductionfT 2 XU % Ji 3 ; Swing circle lubrication: Grease-bathed|a]
RN . MR TE N s Swing lock Rl 8 E ; Swing speed[H] 7% 3 ;5 Swing torquelH] %% /1 E

5. Undercarriage T 2837 7% ({TEHMLH)) :  Center frame : X-frame D HLZE: XAIHLLE,
Track frame: Box-section typeB 7 & 4248 FAUELIN; Sealed track® B A JEH7; Track adjuster:
Hydraulic typeik 'S 3 & : WEM; No. of shoes/& s B £ & ; No. of carrier rollers¥t 8 56 40 & ;

No. oftrack rollers ¥ H 4 % &=

7.2.6.2 Dimensions ¥ ~] #i%
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1. Shipping Heighti#iZ /= &£ ; 2. Shipping Lengthi##iz & [ ; 3. Tail Swing Radius/E £ 5)
}:4%; 4. Length to Center of Rollers7R %2 H1 0o #HES ; 5. Track Length/B 77 K & ; 6. Ground
Clearance 2 i [8] [l ; 7. Track Gauge#LFE; 8. Transport Widthiz i 7% & ; 9. Cab Height? 3 =
= ;  10. Counterweight Clearancefit 5 25 M [a] B

7.2.6.3 Working Ranges T 1 i
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7.2.6.3
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1. Maximum Digging Depth#i K24 7K i ; 2. Maximum Reach at Ground Levelfy K 7K -
BB FEE; 3. Maximum Cutting Heightfz K424 & ;4. Maximum Loading Height#x K 2% 4%
7 ;5. Minimum Loading Heightfz /)N %% # /5 % ; 6. Maximum Depth Cut for Level Bottom#i

KIKF VI HIREE s 7. Maximum Vertical Wall Digging Depthii K T H. 2 9 I FE

7.2.7 Small Excavator Features/N BY3Z R #1145 &=

1. Mustang introduces a new bucket series with innovative design improvements that achieve

greater bucket volumes, higher breakout forces and improved vertical digging.
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2. Standard headlights mounted on the boom and at the front ofthe cab provide excellent
nighttime visibility.

P T A B AN B T T AOARAE AT SR A T R RO R T AL

3. To help avoid damage and downtime, Mustang securely routes bucket cylinder hoses

through the dipper stick. For faster attachment management and parts replacement, we connect
boom and arm hoses on the outside of the machine.
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4. Independent right and left boom swing, for offset digging.
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5. Special digging situations call for specialized digging machines, which allow vertical

digging even on slopes up to 15 degrees.
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6. Mustang’s chassis includes edges reinforced with cast iron — nearly indestructible. This

heavy-duty reinforced bumper protects components against accidental collisions.
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7.3 Attachments T {EMfE
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1.grapple #13}; 2.thumb Bucket #4524 %5™ 2}; 3.grab bucket #M*}; 4.excavator ripper 2 1

%i; S.rock digging £ B35 6.ditching bucket 2744 3}F; 7.tilting bucket RHZ%5”}; 8.clamshell
bucket 52 XIM=F; 9.mud bucket #2¥e}; 10.clean up bucket iGF1%”3}; 11. eliminator manual
quick coupler 73 & X F P EIEF S 5 12, hydraulic crusher ¥R JE B #% 5 13, universal

compaction wheel Jj f8 JE 5246 ; 14. vibro hammer #R3h4E; 15. hydraulic breaker % [ B 7 £ ;

16. skeleton bucket % &= <}

7.4 New Technology of Typical Hydraulic Excavator 2 & i [£ 12 #E #l FT I AR

7.4.1 Introduction &) 9

The Hitachi ZAXIS-3 series new-generation hydraulic excavators are packed with a host of
technological features — clean engine, Hitachi advanced hydraulic technologies, with strong
undercarriage and front attachment, plus well matching ofpower and speed. The ZAXIS-3 series
can get the job done with proven productivity, durability, and reliability, especially in heavy-duty

excavation and quarry operations.
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To yield high production yet maintain low fuel consumption, such was the objective ofthe

development of a new engine and hydraulic system .
PRI B R R FE 3R AT B2 KA A2 7 BE 02 37 LR S WL AR s R et 5 0 H A
7.4.2 New-Generation Clean Engine$fi— X5 i& & 51#l
1. High Power Yet Low Fuel Consumption = B 3 4 % A L V8 #E
4% Increase in output (vs. Conventional model). The new clean engine, complying with the

emission regulations Tier 3 in US(EPA) and EU Stage III, can reduce fuel costs by electronic



control.
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2. Common Rail Type Fuel Injection System3t: % T ¥k yih W5 5 R 41

Fuel Fitter Common Rail Prassurs Sonsor
K e Fh [F S
Fusi Pump Common Rail

[ reex | —m

L

Fuel Tank Contral Linit Injector
et ITHEE R iEas

Electronic control common rail type fuel injection system drives an integrated fuel pump at
an ultrahigh pressure to distribute fuel to each injector per cylinder through a common rail. This

enables optimum combustion to generate big horsepower, and reduce PM and fuel consumption.
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3.Cooled EGR System #| [E S, & R &

Cool 207 Control Unit
EhE
EGR Cooler rsEha2
= = EGR
= Control Vahe
i EGR 28l
<
3 Intaka #5,
- Cylinder Head
' -'_.' @' S
Exhaust
[ .

Exhaust gas is partially mixed with suction air to lower combustion temperature for reducing



NOx and fuel consumption. What’s more, the EGR cooler cools down exhaust gas to increase air

concentration for complete combustion, reducing PM.
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7.4.3 Advanced Hydraulic Technologies 4t i#t B & % &R

1.Increased Digging Force 123 /13 i

7% more bucket digging force and 8% more arm digging force.

Bl YRR I T%, AT 2 J188 8% o

2. Enhanced Boom Recirculation System i T 3) B B G R4

In combined operation of boom lower and arm, arm speed can be increased by approximately
15% over the conventional. Pressurized oil from boom cylinder bottom side is delivered to boom

cylinder rod side to lower the boom, assisted by boom weight. Conventionally, pressurised oil

from pump is delivered to boom cylinder rod side to lower the boom. The new system also allows

an efficient combined operation of swing and lowering the boom.
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3. Boom Mode Selector #f)EF T 1F 45 2%k £

The amount the body can be lifted or pulled by the front of machine can be ON or OFF



selected. This helps to provide for more comfortable operation and contributes to longer

component service life.

FEPRBURT HB TR T B RS ML A4 (9 0 & K/ ATl i — > ON/OFFIE £ 7T R AT . 1K
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(1)  ON Comfortable mode #7i& TAE R (JF3=47BEON)

There is little lifting or pulling of the body so there is less vibration and shock.

LR LA S T BfERS . BRI 4R 3 A of o /0

(2)  OFF Powerful mode R TAEMK I (FF 5/ & OFF)

Much lifting and pulling of the body so there is more vibration and shock.
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4. Larger-Diameter Front Piping K EL1% Al # & %

Arm piping is increased in diameter to reduce hydraulic loss (theoretically 7%) for speedy

front operation.

ST B LA LR D LR R CERR Bh97% ) ARG L

5. Combined Operation of Boom and Arm &) 8 5 AT B [ 41 & 15 Mk
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" Buckst Roll-Out
EFLL B S-EREY



In combined operation of swing + boom lower + arm roll-out, or in leveling (boom lower +

arm roll-out), arm roll-out speed can be increased greatly. Here’s why. A variable throttle,

provided in the arm circuit, adjusts the flow when needed to reduce hydraulic loss in combined

operation with arm roll-out.
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6. New Bucket Regenerative System 3 84 5 2} FE G 3k R 4t

Swift bucket actions can be done in combined operation for excavation through the new
bucket regenerative circuit. When the load to the bucket is light, pressurized oil from bucket

cylinder rod side is delivered through a regenerative valve to bucket cylinder bottom side for the

effective use of hydraulic energy.
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7.4.4 Strengthened Undercarriage fiN3EE {TEHH
1.Increased Loading Capacity of Swing Bearing [0] %% i 7K 7K %% fit. /7 1% 530

The swing circle ball bearing ultilizes more balls to boost the loading capacity ofthe swing

circle by approximately 6%, allowing stable swing even in tough operation.
[ B AR IR TR PR A AR ] T S 2 IR BR, (IR B K B D KL T 6%, RIAEFEE 2
TO N MRERE 1T .

2.Strengthened Track Linksi# 1k, J& 7 4%

The boss diameter of each track link is increased by approximately 19%. The thickness of

each track link is also increased by approximately 57%. Thickened track links extend service life.



B — BRI G BRI T RA19%. B — R AR R RN T KRA57%. N
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3.Strengthened Upper Roller Bracket 581t T b #5463 28

The upper roller bracket wall thickness is increased for higher strength.

FE I _EFLHERE SO BE R DU R

4.Full Track Guard Provided Standard 4= J& 7 B 37 3 B br 1 1k

On the H-specification machines, full track guards are provided standard. Full track guards
protect track links and lower rollers from damage and deformation. Moreover, they also keep out

stones, preventing the overload to the undercarriage to reduce wear and damage.

FEHRZHNL L, RO TARMER R E . SR E R TR RS AISE
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5.Pressed Master Pins J& /7 B5 ¥4 3245

The master pin of each track link is pressed, instead of master pin using a pin retention to

avoid disengagement.

XA B s B Ak AT I, AR TR AT R R B ks T2



6.Strengthened Idler Pedestal 1 5 7 5 [m) 48 =7 Ji

The bearing length of the idler pedestal is extended by approximately 67% to increase

durability and service life.
1) %8 SO SR FESE K TR 267 %% LG IR A 75 i
7.Strengthened Idler Bracket 57 S 7] ¢ ¥ 48
The idler bracket is thickened for rigidity to prevent deformation and increase durability.
FEIN T 10 HE SRR B VISR R WL, By 1B 38 TR I8 e A4
7.4.5 Strengthened Front Componentsi& & & T {E £ &

1. 5% Increase in Strength with Stronger Pin Material 7= 5 & 45 Jl 4 4 55 B 38 01 5%

The strength of pins, used in the arm and boom, is increased by 5%, using harder steel

material.

JS2FH v S BB, AR N B B R R R 5%

2.Strengthened General-Purpose Bucket 3 5% %14 ji H 4™ 2}

Bucket teeth are reshaped as Super-V teeth for smooth penetration and higher production.



Bushings are utilized at both ends of a bucket pin to eliminate clearances, preventing jerky

operation.

B WSO R VRIA, GNP R R . GRS Y I S AR AT £, DR
THERIEIRE, Bk @ sCAEk

3.Strengthened H-Bucket for Heavy-Duty HZY & A 5 {f, 5 3}

The heavy-duty bucket is reshaped, and bucket parts are strengthened to increase durability.

O ARG SE, SRR A, R A .

7.4.6 Enhanced Operator Comfort 2= 2 57 £F1& 1%
The spacious cab is ergonomically designed with excellent visibility to reduce operator

fatigue and burden.

TE MUK B BT A AN TR BT, B RS, > T 0 TR ST 5 i

1. Excellent Visibility # {3 i 4% B

The glass windows are widened for excellent visibility, especially improving right downward

view during travel and excavation.

NERAT B LI N SE B &, R BIGR T AT AE FZ IR N AR O AL

2. Ample Foot Space & i ) /2 T =[]

Foot space is expanded forward, and pedals are reshaped for pleasant operation.
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3.Short-Stroke Levers 817 F2 £ P AT

Fingertip control of short-stoke levers, with the help of armrests, allows long, continuous
operation with less fatigue (30% reduction in lever control effort) .

FEAT RE R AT B8 R 4% Ml £ 3K T 95 B T RE 8 A I [0 BEAT TO 0 07 SRR AF (BRAT - AE 70
IRN30%) .

4.Comfort-Designed Operato|

The operator seat is ergonomically designed for long-hour pleasant operation. The seatback is

widened to hold the operator securely, and the headrest is reshaped. The operator seat is

strengthened to reduce vibration and shocks, and increase durability.
LAY I UNG IO ) B2 e P DN o e QAR SR 1R TR (S N A
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5. Fluid-Filled Elastic Mounts 7t ¥ 5 14 < i

The cab rests on fluid-filled elastic mounts that absorb shocks and vibration to enhance

operator comfort.

B LR T IR SR B, TR T ph e AR B, SR A O AR

6. Large Multilanguage, Multi Function Monitor K Jt1H £ & 5 £ T A8 I ML 2%



7.Rear View Camera Ji 115 %

The large color LCD monitor, teamed up with the rear view camera (optional) on the

counterweight, gives the operator unobstructed rearward view. This system enhances safety during

swing and reversing.

B RS LA S E FJ7 G ARk (k) AG, N gh ot 7 HUks 75
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7.4.7 Simplified Maintenance #E37 {2 8 /5 {&

Focusing on simplified maintenance, including easy inspection, service and cleaning.

dEdRIRfa R, Hh BT R A RIFAIE.

1. Simplified Cleaning around Engine & 2l HLi5 i & 5. 77 {#
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Parallel Arrangement
FiImE



The radiator and oil cooler are laid out in parallel arrangement for easy demounting, instead
of conventional inline arrangement. This new arrangement significantly helps facilitate cleaning

around the radiater and oil cooler.
S5&5 M WA BT EANE, KBRS FINLI A SR AT AT E, DU ERE . X —
BT AT B A O 5 (T RS AL A A 28 1IE ¥

2. Dual Main Fuel Filters Provided Standard #r vH 44 XX 3= BR ith 7€ 1 28

In addition to a pre-filter, dual main fuel filters are provided standard to reduce clogging of

the fuel line to the engine.

BRAH DRSS, BUE TP TR IETE &% DL/ A S AL A 4 2E

3. Easy Draining HEy 77 {#

The engine oil pan is fitted with a drain coupler. When draining, an associated drain hose is

connected to the drain coupler. Unlike a cock, the drain coupler is reliable, avoiding oil spills

and vandalism.

KAWL B A RS Bk FFEARmE, K HRmRE SHEE R S
AN, X AR R T AR, A Sk A R AT A ROR

4. Automatic Lubrication [ #f il ¥

The front attachment is automatically lubricated, except for bucket lubricating points at the

top of arm that are repositioned for side lubrication.

B A R B R B BT 7 2, R TS I i TR R A A I 1
5. Extended Hydraulic Oil Filter Change Intervals %K [ ¥ s 7 8 I #% 55 46 1] 18] 8] B

Hydraulic oil filter change intervals are extended from 500 hours to 1000 hours to help

reduce running costs.
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7.4.8 Environmental Preservation IfIE{R3P

Boarding a clean engine complying with the rigorous emission regulations.
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1.Environmentally Friendly Designs ¥F 3% & 4 % i1

(1) Boarding Clean Engine #2 {5 i & 3 Hl

The clean engine complying with the emission regulations Stage III in EU and Tier 3 in US

(EPA) is boarded to reduce emissions containing nitrogen oxide (NOx) and particulate matter

(PM).

T W R BN HLAT B RIS 5 [ 3 0] = (EPA) S A TSR, /b T U AL (NOX) R ARl ki
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(2) Low Noise Engine I8 7 & sh#l
Engine noise is reduced by approximately 2 dB with the robust engine. It goes without saying

that the engine meets the EU noise regulations.
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2. Variable-Speed Fan 7% 3 X fi

The engine cooling fan is a large 1120 mm diameter variable-speed electro-hydraulic fan.
This fan automatically starts when temperature comes into the high temperature range, ensuring
low noise operation.
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3. Proven Muffler & #%JH /5 2%

A proven large muffler is provided to reduce sound and exhaust emissions greatly.
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4. Marking of Recyclable Parts #75ic 7] F A4 &



All resin parts are marked for the sake of recycling. This helps ease the separation of

recyclable wastes.
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5. Reducing the Burden to the Environment i %% ¥ 5% 1 4H

Lead-free design is achieved through the use of lead-free wire harness covering, radiator, oil
cooler and others. No asbestos is used. The use of aluminum radiator, oil cooler and intercooler

increases the durability of the machine.
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6. Biodegradable Hydraulic Oil =4 v [ fif 1 1K i

Degradable hydraulic oil is ecological, which is decomposed into water and carbon dioxide in

water and ground.
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7.4.9 Enhanced Safety S &£

1. CRES I Cab NEANLE ) B 3 =

The CRES 1II cab is designed to help with “just in case” protection for the operator. Safety in

case of tipping is improved. The cab top can withstand nine-fold loading.

CRES I 25 S B it N B G52t 17« BAB 5 — 7 IR . WURII () 22 e R4S 21 1 2
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2. H/R Cab H/RMZE =

The H/R cab utilizes the reinforced front window and FOPS at the roof for protection against
falling objects. The front glass window, made of straight-laminated, is fixed to shut out dirt and

debris. The cab provided with a full guard satisfies the OPG( Level II) cab requirements stipulated
by ISO.
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3. New Pilot Control Shut-Off LeveriT 4 25 3 £ 2\ 8 i 4T

The engine cannot start unless the lock lever is locked completely. This prevents unintended

rapid lurching by unintended touching a control lever.
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