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Introduction esrsoroe)

This manual gives a basic summary of KATO hydraulic excavator and explains the equipment making up the machine,
and the structure, functions, disassembly and assembly, adjustment, maintenance etc. of hydraulic-related equipment.
Improvement in the work rate and the lifetime of the machine are largely controlled by the standards of inspection and
servicing. Refer not just to this manual but also to the separate instruction manual and parts list to gain an understanding
of the structure of the machine and carry out service correctly.

As a general rule the content of this manual is compiled according to the separate equipment which makes up the
machine, but please understand that the equipment on your machine may differ to some extent for reasons such as
technical improvement. In that case, use this manual as reference material.

This manual does not cover the engine or optional devices. Refer to the separate service manuals.

Serial number and engine serial number srsoozos)

The serial number and engine serial number will assist in smooth administrative processing of orders for parts and

servicing from your authorised KATO dealer, so please provide these numbers when ordering.

Serial number

Model
o o
| KATO | )
MODEL : HY-DIG
SERIAL NO. FULLY HYDRAULIC
MANUFACTURE YEAR : EXCAVATOR
ENGINE_POWER : kw model - HD Model
MASS : kg Serial number
KATO WORKS CO.LTD. KATO WORKS CO.LTD.
9-37,Higashi-ohi 1-chome, 2EhnEERERT TOKYO
O Shinagawa-ku, Tokyo 140, Japan o o [e]
Mass Identification plate
Engine power
Manufacture year 937E-00270E
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1. How to use this manual esrs-o0s-16

(1) Carry out preoperational checks before starting operation.

(2) Check each test item according to the testing schedule of monthly and yearly tests.

A4

If a problem occurs

A4

Refer to each equipment chapter and investigate the location of the problem.

C: Layout and circuit diagram of equipment ~ H: Superstructure

D: Engine unit I: Lower structure
E: Hydraulic pump equipment J: Electrical equipment
F: Control equipment APC100: Refer to the

G: Front attachment separate manual.

A4

+ If disassembly of hydraulic units and other devices is required, refer to the "disassembly and assembly
of equipment" section of each equipment chapter.
+ The manual code of the "overhaul manual" of hydraulic units and other devices required for

disassembly and assembly is printed, so refer to that procedure manual.

Refer to the overhaul manual with
this manual code.

\

Swing motor assembly
[No.|805641E

947V-00130E

A4

When you have repaired any malfunctioning parts, carry out the specified inspections and check that there
is enough oil.
When replacing parts, always check them with reference to the relevant parts list.

A4

Carry out preoperational checks and test-run the equipment unloaded to confirm its safety.

Start work.



2. List of appendix overhaul manuals ev-osoe

Device name Part number Manual code
Hydraulic pump  «««eeeeseeseeeeessrre 609-80600021 -w+vrerrrrrremeemneanens 800312E
LOCk ValVe ......................................................... 669_65400002 ........................ 800317E
Traveling motor assembly -+« +««=sreesresmmesreaeaie, 619-03620012 ---rvrrrrrrrrnerrnares 800367E

Hydraulic motor ««««««««sssreeereessrrmmie 619-60300001
Traveling motor reduction gear «««:xexoeeerersereereeeees 619-89900042
CONIOl VAIVE  ~+rrrrrrrrrnemsnnemsie e e e 669-22600012 ---wrrrrrrrrrnarrnaaees 800368E
Pilot valve (travel) «w:eoeereeeeesssr 669-34200005 --crerrrrreaeeaeaeens 800379E
ROtary sgal «:-seeeereessssremmiessiiiii 689-79700002 --+-vcrvrrrreeereereens 800393E
BOoOM Cylinder «++«++vesssreemreeses i 329-1540002] --rvvrrrreerrnerenaees 805152E
329-15500021
Arm cylinder ...................................................... 320-1890002] -rcvrerrrrrrereereennens 805152E
Bucket cylinder ««+veeosreersreenses 329-2600002] ---rvrrrrrerenarenaaees 805152E
Pilot VAIVE  «rrrrrereerererereeenee et 669-37100000 --crervrrrremeemeeanens 805171E
Air CONAitioner Uit <« rcrrrerrererrrrmremremereeneneaeenes 709-82700001 -wcvvevrrrremeereeneens 805181E
SWing MOtOr assembly  «+++r=wreerrressrerse 619-00347002 --vvrrrrrrrrnerennaees 805641E
Plunger ITMOTOE + v+ v e rrremremnemmeeneenennene et entenneaeennes 619-77700002
Swing motor reduction GEAT  revreerreeeeeeesenee 619-98100023
ShOCKIESS VAIVE  ++rrrrrrrrerrnmeanareaaeie e e et e e 649-15600002 - --+---rrrrrrnerrniares 805801E
I 0l 11 T T 306553



3. Precautions on inspection and servicing sz

Inspection and servicing are as important as lubrication as they have a great influence on the lifespan of the machine and
are highly significant in maintaining safety. Inspect and service the machine regularly to keep yourself aware of its
condition and preserve its safety and economic performance.

Refer to the inspection and servicing points and methods described below and observe them correctly.

(1) Regular independent inspection

Draw up an inspection and servicing schedule and implement it.

0097-00650

(2) Keeping independent inspection records

The regular independent inspection must be carried out, the pd
results recorded and preserved. S8 % |["*"‘{ﬁ
N //

0097-00660

(3) Repair of broken or malfunctioning parts
+ If you discover a breakdown or malfunction during an
independent inspection or preoperational check, it must be
repaired immediately.
+ Operation with such problems unrepaired is highly dangerous.

Never start work before all repairs are complete.

0097-00820




(4) Park the machine on level ground for inspection and servicing
+ Choose a work site which is firm, level and free of hazards.
+ Always lower the bucket to rest on the ground.
+ Stop the engine and remove the key.

+ Put the warning tag.

» Place chocks to immobilize the track shoes.

0097-00680E

(5) Each piece of equipment is rigorously tested and tuned before
shipping. Tuning outside your authorised KATO dealer is
forbidden.

(6) Repairs to the boom and arm require special techniques.

Contact your authorised KATO dealer.

an]

(7) Wear protective clothing and equipment
+ Wear a helmet, protective goggles, safety boots, gloves etc.
when inspecting and servicing the machine.
* Metal splinters can fly off when you are using a hammer or
grinder, so always wear proper protective clothing and

equipment when using these tools.

7070-00050E

(8) Supporting attachments
+ Always rest the attachment on the ground during inspection and
servicing.
+ It is dangerous to replace or repair hydraulic hoses, joints or
other hydraulic equipment while the attachment is raised in the
air.

It must be lowered to the ground.

0097-00700




(9) Relieve hydraulic pressure
+ Stop the engine and move the control levers for one or two
minutes to relieve pressure.
+ It is dangerous to replace or repair hydraulic hoses, joints and

equipment without relieving pressure first.

0097-00710E

(10) Beware of highly pressurized oil
* Hydraulic oil or reduction gear oil at high pressure can cause
serious skin and eye injuries.
Before cutting or opening a hydraulic pipe, always relieve the
pressure inside it.
+ Oil leakage may not be visible to the eye, so check with thick

paper or wood-shavings. Do not detect oil leakage by naked

hand or finger.

+ Wear protective goggles to protect your eyes. 7070-03940

+ If oil penetrates your skin, consult a doctor well experienced

immediately.

(11) Precautions on replacing seals etc.
+ After you remove an O-ring or other seal, wash the surfaces on

which it was fitted before you fit the replacement.

+ Before you fit an O-ring or other seal, check that it is

undamaged and cover it with a film of oil. If you find a defective

seal of any kind, do not use it because it could cause oil leakage.

0097-00720

(12) Be careful when you open the radiator cap
+ When the radiator coolant is hot, it could spray out dangerously
when you take the radiator cap off, possibly causing burns.
+ Ifyou have to take the radiator cap off, wait until the coolant has
had time to cool and slowly loosen the cap to allow pressure to
dissipate before you remove it. Check the coolant level and top

up with the coolant from the reserve tank.

0097-00730




(13) Do not allow water to enter when you top up with oil

hydraulic oil, take care to avoid the entry of water or dust. If

|
When you are topping up with fuel or hydraulic oil or replacing \‘\ l ! ﬁl) /
N
water gets in, it will cause corrosion and breakdowns. !
[}

0097-00740

(14) Use genuine KATO or KATO-approved lubricants and filters
* When you top up or replace with lubricants or replace parts such

as filters etc., always use genuine KATO or KATO-approved

products.

+ If you use any products which are not made or approved by D
KATO, we will not be in any way liable for resultant accidents or - é‘é Q
breakdowns. \ — =G

TT;;ﬂ) /-J O
DS

0097-00750E

(15) Dispose of waste oil carefully
+ Ifyou dispose of waste oil, used filters and other waste products
of the machine carelessly, you will cause environmental
pollution.
* When you drain waste oil from the hydraulic equipment or oil
reservoir, catch it in a proper container.
Waste oil is environmentally harmful. Dispose of it

thoughtfully.

* Never allow it to pour onto the ground or dump it in streams, 0097-00760

rivers or wetlands.
+ Follow the relevant regulations when you dispose of oil, fuel,
coolant, brake fluid, solvents, filters, batteries or any other

hazardous or potentially hazardous materials.

(16) Always keep cleanliness in mind when you handle the hydraulic
equipment, engine or electrical parts.
The hydraulic equipment, engine and electrical parts are

precisely adjusted. Always do your best to work cleanly.

0097-00770




(17) Precautions when washing the machine
* While washing the machine, you may lose your footing and fall
down, so wear slip-resistant boots while washing the machine.
If you are using high-pressure steam for cleaning, the jet can cut
your skin and mud etc. can splash back into your eyes. Wear all

appropriate protective equipment when using high-pressure

steam.
+ If you spray water on electrical equipment during washing, it

could break down or malfunction, so work carefully to avoid 0097-00780

wetting the electrical equipment.

(18) Precautions when working in high places
+ When you are working in high places, take precautions to avoid
falling off.
Keep the area you are standing on tidy (no tools scattered
around) and clean (wipe off any spilled oil or grease), and walk
carefully to avoid slipping.
* When climbing and descending, use the hand grips and

platforms and always keep yourself adequately supported on at

least three points at any time. Wear a safety harness and other 0097-00790

safety equipment as necessary.

(19) Precaution when climbing on the machine

Always step on the areas with a non-slip treatment.

0097-00800

(20) Stop the engine before inspection and servicing
+ It is dangerous to inspect and service the machine while it is
moving.
+ Always stop the engine before you start work unless the task

you are about to perform needs the machine to be moving.

0097-01100




(21) Servicing with the engine running is a job for two people
+ Avoid servicing the machine while it is working if at all
possible.
+ If it is unavoidable, work with at least two people. One of you
must be in the operator's seat to be able to stop the engine at any

time and all those involved must be in constant contact.

+ If you work near rotating parts, take care not to be trapped or

dragged in.

7070-03430

(22) Precautions when welding
+ There is a risk of fire when welding due to possible damage to
electrical equipment or generation of gas from hot paint.
+ Employ a qualified welder for the job and carry it out in a

properly equipped place.

7070-03442

The following are basic precautions before welding.

* Turn the starter switch to OFF.

+ Disconnect the negative side of the battery cable from the terminal.

+ Cut away the paint from the area to be welded so that it cannot produce gas.

+ Attach an earth connection within one meter of the weld point with no O-rings or bearings between the weld and
earth points.

+ Always wear protective equipment and make sure the ventilation is adequate.

+ Remove flammable materials and place a fire extinguisher nearby.

CAUTION (8570-0081-1E)

If you don't turn the starter switch to OFF and disconnect the negative side of the battery cable from
the terminal before welding, the electrical or electronic equipment could malfunction or the

batteries could explode dangerously.

(23) Detach the battery cable
* When servicing any part of the electrical system or when
welding, there is the risk that a short circuit could occur and
place load on the batteries. The batteries generate flammable
gas causing the risk of an explosion. The battery electrolyte is
dilute sulfuric acid which will burn skin on contact.

+ Damage to the batteries is extremely dangerous, so always

remove either of the battery cables before servicing any part of

the electrical system or welding. (Always disconnect the battery 0097-01110

cable from the negative terminal.)



(24) The equipments are hot immediately after the engine stops

+ The equipments are hot immediately after the engine stops, so
you could be burned if you touch them. In particular the engine,
silencer, oil reservoir, coolant, radiator, sliding parts, hydraulic
equipment, pipes etc. will be very hot.

+ Wait for all parts to cool before you begin inspection and

servicing.

(25) Illumination

+ If you are working in poor light, you cannot see well enough
what you are doing, so you could injure yourself.

Before operation, prepare illumination enough to light the
working place.

* Do not use a lighter or other flame in place of a lamp to light
dark places. You could start a fire or cause an explosion by
igniting gas generated by the battery.

+ Use an explosion-preventive type of lamp when looking at the

battery or fuel.

CAUTION

for up to SA.

7070-03461

7070-03471

(8270-0160-1E)

The power socket for the lighter on the dashboard in the cab can be used as the 24V power source

(26) Do not heat hydraulic equipment or pipes

+ If you heat hydraulic equipment or pipes or areas near them, it
could generate and ignite flammable vapour or smoke.

Avoid welding, soldering or heating with a torch near hydraulic
equipment or pipes.

+ Ifyou directly heat pressurized pipes or rubber hoses, they may

rupture suddenly.

(27) Lock all inspection covers

+ If you leave the inspection covers open, they can swing shut
suddenly when the wind blows and trap fingers etc.

* When you open an inspection cover or cab door, always use the
lock bar to lock it securely in the fully open position.

When there is a strong wind, do not open the door or covers.

0097-00810

0097-00820




4. Safety parts for periodic replacement esro0o)

For the long-term safe operation of the machine, we ask you to inspect and service it regularly. However it is difficult to
evaluate the lifespan of parts by external visual inspection, so certain important parts such as the parts related to a fire
should be replaced at set intervals regardless of their apparent condition. If inspection and servicing reveals any
abnormality whatever in these parts, replace them even before their regulation time.

Ask your authorised KATO dealer to carry out the replacement of these safety parts.

Safety parts list
Fuel system: Every 2 years or 4000 hours of operation, whichever reaches sooner.

+ Fuel hose (fuel tank —engine, fuel filter —injection pump, fuel pump related)

Hydraulic system: Every 2 years or 4000 hours of operation, whichever reaches sooner.
+ Pump suction hose (oil reservoir —hydraulic pump)
+ Pump discharge hose (hydraulic pump —control valve, tail hose)
+ Line hose for swing motor (control valve —swing motor)
+ Line hose for boom cylinder (control valve —boom cylinder)
+ Line hose for arm cylinder (control valve —boom piping, boom piping —arm cylinder)

+ Line hose for bucket cylinder (control valve —boom piping, boom piping —bucket cylinder)

Cooling system: Every 2 years or 4000 hours of operation, whichever reaches sooner.

+ Heater hose (engine —heater)

Inside the engine compartment: Every 5 years

* Sound absorbing material (urethane)

Others: Every 3 years
* Seatbelt

You must also inspect hydraulic hoses and fuel hoses during the following regular inspections.

Inspection interval Inspection item
Preoperational | )| 1 o6 from the joints and caulked sections of fuel or hydraulic h
inspection 11 I€a age rom t e_]OlntS and caulked sections o ¢l or y raulic noses

+ Oil leakage from the joints and caulked sections of fuel or hydraulic hoses

Monthly inspection i ;
+ Damage to fuel or hydraulic hoses (cracks, wear, tearing)

+ Oil leakage from the joints and caulked sections of fuel or hydraulic hoses
Yearly inspection | - [nterference, collapse, deterioration, twisting, damage (cracks, wear, tearing) to fuel or
hydraulic hoses

(857E-0001-0E)

CAUTION (8270-0064-1E)

1. Replace O-rings, gaskets etc. at the same time as you replace hoses.

2. If you find deformation or cracking of hose clamps when you inspect or replace hoses, you

should also replace the affected clamps.

-10 -



9. Inspection and servicing table v.os0e

Follow the "Inspection and servicing table" to carry out the correct inspection and appropriate servicing necessary for safe

and efficient work.

CAUTION (8270-0161-2E)

+ The intervals stated in the inspection and servicing table are based on the elapsed time
indicated by the hour meter.
Follow both the passage of dates and of hours of operation and carry out each inspection item
when one of the times is reached, whichever occurs sooner.

+ If you discover any damage, breakdown or malfunction, repair it immediately. Do not leave it
for later and do not start work before it is repaired.

+ For the inspection and replacement methods for the engine, refer to the separate engine
manual.

+ The inspection intervals for this machine are based on standard operations and working
conditions.
Under severe conditions, the inspection and replacement intervals should be shortened
accordingly.

+ If any method or interval of inspection and servicing is unclear, contact your authorised
KATO dealer.

- 11 -



PAGEEEERCRRERE First oiling/inspection/replacement after delivery ofa  EQ -+ Engine oil
new machine GO - Gear oil
9 """"" Normal operation EG - Extreme-pressure bearing grease
| Every 2 years 3G e Chassi
L R When using KATO recommended hydraulic oil: assis grease
Every 2000 hours of operation
When using NIPPON OIL HYRANDO WIDE KV32,
KV46 or KV68: Every 5000 hours of operation
O TR When replacing the hydraulic oil
KLY aeeeenens Every 5 years
o . . .
Inspection location 5 % Daily Weekly | Monthly Every Brery |, carly or 0il Rfifer_enie Sfctfm_
Part and service task Task § E[ e T Pow or or S5oh Gmonths | © 1 C P}zlm 0 [ iucion] Sorvice
S | operational | operational 60h 100h or 500h change |© il | mamal
T
Does the engine start I o ! o 3-4 o
well? nspect | 6-1
T
5
Exhaust gas color Inspect O : — | 4141 —
Abnormal noise on ; 5
starting, running or — —
Stopp! rigg unning Inspect O ! 4-1-1
, 34
Stopping behavior Inspect O — 46171 —
| -1-
Slack in the exhaust I o ! . 5
pipe or silencer nspect : D, 1-2-1
. I
L.oosc? wires, short Tnspect O _ 5 _
circuits, breakage |
. I
Loose or missing
attachment bolts Inspect O : - > D, 1
i
. Cylinder head | o Separate
Engine and retightening Inspect | O engine manual
engine |
mounting Valve clearance | % Separate
adjustment Inspect | o - engine manual
Measurement of : Separate
;(r)gglil?s son Inspect ' O " | engine manual
I
Fan belt slack Inspect o — 5 |D,14
|
Starter motor ! Separate
3 turning torque Inspect : O ~ | engine manual
=
o Alternator electricity o ! Separate
2 generation Inspect : " | engine manual
L%lo ' Separate
I — X
Water pump Grease | O engine manual
T
) Inspect o ! — — |D, 124
Sound absorbing !
material :
Replace | *4 — — |D,1-2-4
Check oil [ 5
level O | — 4-1-2 D, 1-3
Engine oil +
) | Separate
Oil pan Replace ! ” o EO engine manual
!
| .
R Filter Separate
Oil filter Replace : Ae O clement | engine manual
Radiator core, fin Inspect and :
and tank clean : O — 4-1-5 | D, 1-2-3
Check ! 5
coolant O ! —_ D, 1-2-3
level ! 4-1-5
Radiator Coolant T
Replace : *1 Coolant | 4-1-5 [ D, 1-2-3
Cracks and damage to :
hoses of the cooling Inspect O — 5 D, 1-2-3
system !
I
Clean | O — | 4-1-3 |D, 1222
Air cleaner element L
I
Replace | O | Element| 4-1-3 |D, 1-22
!

12 -
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o .
H ; g2 Daily Weekly | Monthly Every 0il Reference section
Part Inas:ljg (;tel:\ii:i:':lfn Task § é Pre- | Post- or or E;;;Y 6 months YTSYOI(})/hor Part to Instruction]  Service |
3 operational' operational 60h 100h or 500h change manual manual
T
Check oil | _ _
level O | 5
Drain water :
Fuel tank and settled | O — | 4-1-6 |H,3-3-2
particles )
2 g Cl h ; 1-6
= ean the -
% 2 cap strainer | O - 4-1-6 -
I > I
o 17}
g |3 | 5
L%D 2 Inspect O — | 414 |H335
Water separator :
Drain
water O : — 4-1-4 | H,3-3-5
! % Separate
Fuel filter Replace : O Element engine manual
Check for !
contami- | @) — 4-2-1 —
nation | 4-2-3
. ! 5
Check oil o o 42-1 |E 421
level | 4-2-3
Hydraulic oil T
Drain | .
water | o
T
Oil reservoir Replace : *2 Hyd;iuhc 4-2-3 |E, 4-2-1
T
Clean : *3 — 4-2-5 |E, 4-1-7
Suction strainer t
| Strainer,
Replace | O | O-ring 4-2-5 |E, 4-1-7
I w
Return filter Replace | 150h O Element| 4-2-6 |E, 4-1-8
Il
Oil leakage, | 5
Pipe and hose | swelling, perishing, | Inspect O — 4-2-1 |E4-1-1
injuries | 2-
! w
S | Drain filter Replace | O |cartrige | 4-2-7 |E,4-1-9
£ , 150h
2 I
g | Pilot line filter Replace I O  |Element| 4-2-9 [E, 4-1-11
2 |
> .
% Air breather | Element Replace : O | Element| 4-2-4 |E,4-1-6
<
i ! 5 S
. | eparate
am Oil leakage Inspect O \ — | 4.2-1 | 8051528
Cylind R .. I o | . 5 Separate
'ylinder esponsivity nspect | 4-2-1 |805152E
| Separate
Internal leakage Measure | O — 4-2-1 | g05152F
Il
! 5
Oil leakage Inspect O — | 40 |E411
|
. |
Abnormal noise or 5
Inspect O 1 — E, 4-1-1
Hydraulic heat P | 4-2-1
pump |
Attachment bolt Inspect ! O — — |E, 412
|
T
Air extraction O : — 4-2-2 |E,4-1-3
| 5
Oil cooler Oil leakage Inspect O : — 4-2-1 |E4-1-1
. ! 5 Separate
Rotary seal | Oil leakage Inspect o — 4-2-1 | 800393E]
1

13-
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o . . .
- Inspection location Task _§ % Dallly Wicrk]y MO:)Irthly Every 6111\;?’}]5 Yearlyor| |, gtllt o Re_ferfnf? SECtE) n_
d ice task =z < Pre- Post- 1000h Instruction | Service
and service tas 8 operational'operational 60h 100h 250h or 500h change manual manual
T
< 0Oil leakage Inspect O : — 4_3_1 —
23 ) f
£ 2| Hydraulic Relief valve and I I 0O — — | B3
i g valve brake valve function | IMSPect I >
== t
A Control valve I
function Inspect | O — — E,3
I
Wear, deformation Inspect | O — — [ 1,22
!
I
Attachment bolt Inspect | O — — |22
Carrier roller :
5
Inspect O — | 432|122
Oil leakage :
Oil @) ! EO 4-3-2 | 1,2-2
I
I
Wear, deformation Inspect : O — — | 1,23
T
Attachment bolt Inspect : O — — | L23
Track roller T
Inspect O : — 4_2_1 1,23
Oil leakage t
oil | O | EO | 4-3-1 [123
I
Wear, deformation Inspect | O — — | 1,2-6
Driving )
tumbler |
Attachment bolt Inspect | O — — | 126
!
. Inspect and ! 5
< Tension adjust O : — | 434 | L2
T«; |
% Cracked links Inspect I O — — | L2-1
I
é Track shoe ]
Worn pins Inspect : O — — | 1L2-1
T
Loose bolts Inspect : O — — | L,2-1
T
Abnormal noise on o | 5
traveling Inspect | - 42-1 |E41-1
Traveling ) X
motor Chlzcvléloll | O — | 4-3-5 [1L,2-64
reduction gear Reduction gear oil !
I
Replace | Yo O GO | 4-3-5 |I,2-6-4
I
I
Wear Inspect I O — — | L24
I
! 5
Front idler Inspect O ! — | 433 |L24
Oil leakage :
oil @) | EO | 4-3-3 | 1,24
T
While traveling Inspect @) : — 5 —
Brake action t
I
While parked Inspect o — 5 —
|
Traveling | ks and d Inspect ' o — —
frame racks and damage nspec :

14 -
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o .
H ; g2 Daily Weekly | Monthly Every 0il Reference section
Part [ e | Task (2B o | o | B femonns | Y| patto 22
3 operational' operational 60h 100h or 500h change manual manual
T
Check oil
el | O — | 441 |H 25
Swing motor reduction gear t
Replace | ¥ O | GO |[4-4-1 |H2:5
Abnormal noise on |
< swinging Inspect o — 5 H, 3-1
5 Bearing +
[} |
Zo §0 Ball contact surface | Grease | O EG 3-3 | A 6-3
§ o I
@n |5 |
A | Gear Wear, damage Inspect | O — — H, 3-1
tooth :
surface | pinion Grease | o EG |3-3-1 [ A 63
|
]
Swing brake action Inspect O 1 — 5 —
|
| 5
Bucket pin Grease O : EG 33 A, 6-3
T
Cylinder pin |
(rod and bottom ends) Grease | o EG 33 | A63
T
Bucket Deformation, cracks | Inspect O : — 5 G,2-1-2
T
I t
Worn points I;Z];:C;) ' : O Point | 4-5-1 |G,2-1-7
Wear and looseness | Inspect or 0 ! Side > G,2-1-8
of the side cutters replace | cutter | 4-5-2 [
|
s Bending, cracks Inspect | O — — |G, 23
= I
E . ! 5
= Foot pin Grease O EG 33 | A63
g Boom :
2 Cylinder pin 5
£ (bottom end) Grease O : EG 33 |A63
]
2 Cylinder pin :
~ (rod end) Grease : O EG 3-3 | A 6-3
|
Bending, cracks Inspect : O — — | G,22
T
Boom and arm | 5
Arm connection pin Grease O \ EG 3.3 | A 63
T
Cylinder pin |
(rod and bottom ends) Grease | o EG 33 |A63
|
Side link pin Grease | O EG 3-3 | A, 63
Damage or loss of the bolts and nuts ! G,2-1
. X Inspect | O — — 1[G, 22
which stop the pins | G 2-3

- 15 -
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5} . .
1 ion 1 ; g2 Daily Weekly | Monthly Every 0il Reference section
Part aisge::roficzcat:(s)i Task § 8 Pro- 1 Post. or or g;;lﬁl 6 months Yférol(})/hor Partto 1 = =T Service |
3 operational' operational 60h 100h or 500h change manual manual
ICI:reC]k o : Battery 5 4
e s((;lu?n)ge | electrolyte | 4-6-1 ’
Measure :
Battery specific \ O — | 4-6-1| 1,4
gravity X
Clean !
terminals | O - 4-6-1 J.4
|
Horn Check O — 5 _
action |
|
Inspect O — 5 15
E Working lamp :
3 Replace | O | Bulb | 4-6-3 | 1,5
£ |
g |
2, | Inside the cab Inspect O 1 — 5 15
—_ . |
§ Interior lamp i
3 Replace | O ! Bulb | 463 | 1,5
: |
Inspect O : — 5 1,8
Wiper .
Replace | O : Blade | 4-6-6 | J,8
Electrical Condition of I ¢ o I . s o
wiring insulation and slack nspec !
]
|
Fuse Replace | O | — 4-6-4 | 1,6
)
|
High current fuse Replace | O I — | 465 | 1,7
|
|
Control lever | Actions, play, force | _ 3-2 _
and pedal for operation Inspect o | 5
! 3-3
Monitor display Inspect O : — 3-9 —
5
T
Check 3-3
Meter etc. action O : — 5 —
17 | very 3-1
E‘ Seatbelt Inspect o 3years| — 5 H, 3-5
g :
5 | -
8 Inspect o — 3 51 0 —
§ Washer fluid 1
|
Add O | — 3-10 —
!
. ! 3-1
Action of the door and cover locks Inspect O 1 — 5 —
|
|
Heater Inspect o ! — 34 —
[ | 5
£ i
<
2 Refrigerant volume | Inspect ! O — > J,3-3-4
9 g P | 474 | %
g T
3 . Inspect and | 5
g A Belt tension adjust @) | — 4.7-5 |1,3-3-5
£ |Air )
S e }
2 |conditioner Clean | 5
§ Condenser and inspect o — | 4726 | 1336
< i |
. can
Filter and inspect O — | 4-7-3 1,333
I

216 -
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6. Lubrication so-cesoe

Lubrication is essential to ensure safety operation and to increase the lifespan of the machine.
Regular lubrication, done properly, preserves the safety and economic performance of hydraulic equipments, smooth

operation of each part and reduces wear on rotating and sliding parts.

6-1 Precautions on lubrication 170-0065-2e)

The value of lubrication is greatly reduced if it is not applied correctly. Observe the following precautions strictly and
use correct procedure.

(1) Always follow KATO's instructions and specifications for lubrication. The interval for lubrication is based on the
length of time the machine has been in use or the actual hours of operation as indicated by the hour meter inside the
cab, whichever interval elapses sooner.

However, the lubrication interval specified by KATO is a guideline based on standard fully hydraulic excavator
operating conditions. If the machine is used in harsh conditions, consult your authorised KATO dealer to
determine a suitably-reduced lubrication interval.

(2) Correct lubrication requires application of the right lubricant in the right quantity for each point that requires
lubrication. Choose the lubricant you are going to use from among the types and brands recommended by KATO
for each point and make sure the oil number you select agrees with our selection criteria for the outside
temperatures common in the operating region.

(3) Before filling/injecting with any lubricant, clean around the grease nipple, filler hole etc. to avoid the entry of dirt,
moisture, etc. with the lubricant.

(4) Work in a clean, dry workplace so that dirt, moisture, etc. do not enter the machine during the lubrication process.

(5) If you use lubricants which have not been recommended by KATO or which do not match the selection criteria, or
if you do not observe the lubrication intervals, KATO will not bear any responsibility whatsoever for any resulting

failures.

6-1-1 Precautions on greasing (7670-0190-3€)
Greasing reduces wear to sliding and rotating parts, thus prolonging the lifespan of the machine, and it is also essential
for their smooth action.
Correctly grease each point as necessary, following the precautions listed below.
Refer to the relevant instruction manuals for details of how to grease the engine-related and attachment-related parts.
(1) When greasing bushes and bearings, expel the old grease and fill completely with new grease.
(2) When greasing the boom foot pin and boom cylinder pins, alternate between the greasing position and the jacked
up position and inject grease around each pin.
(3) After greasing the arm and bucket cylinder pin sections, operate each part several times to spread the grease evenly
over the entire surface of the pins.
(4) Grease each part with the type of grease specified by KATO for that part.
(5) The specified greasing intervals only apply where the grease types specified by KATO are applied in the
appropriate locations correctly. If you have no choice but to use a non-recommended grease, consult your

authorised KATO dealer to determine a suitably-reduced greasing interval.

17 -



6-1-2 Precautions on oiling (7670-0191-3€)
Observe the following precautions when oiling.

(1) Replace the oil in each device which requires oiling at the interval specified for each device.

The first oil replacement is particularly important when the machine is new and if this oil change is missed, the
lifespan of the device will be drastically reduced. Even more serious consequences such as rapid breakdowns could
also result.

(2) Check the oil level in each device which requires oiling at the interval specified by KATO.

If any oil level is too low, top it up with oil of the same type as that currently in use.

(3) When hydraulic oil has been replaced, extract the air from the pump and wait until all bubbles have disappeared
from the oil reservoir then run the pump unladen at low speed to expel the air from inside the pipes. If there are air
bubbles mixed with the hydraulic oil when you operate the machine, damage to the pump and various other
problems will result.

(4) Replace the air breather element and clean the strainer of the suction strainer at the same time as you change the
hydraulic oil. If the element or strainer is dirty, the hydraulic equipment will be damaged.

(5) When you have changed or added oil, always wipe away any spilled oil or other residues, then test run the engine
and look for any fresh oil leakage.

(6) Order disposal of old oil from a reputable waste disposal company.

- 18 -



6-2 Recommended lubricants table s17e-0022-2e)

To insure proper operation of this machine, all points which require lubrication must be serviced with the correct

lubricants, at proper time interval. All points which require lubrication are shown in the "Greasing chart" and "Oiling

chart".
Maker
A Shell Esso Mobil BP Caliex | NITPON
Type| Temp.
. | HYRANDO
32 Tellus Nuto H32 D.TE. 24 Energol Rando Oil WIDE
—20°C —20°C ST32 HLP 32 HD 32
- KV32
Z — |HYRANDO
8 46 Tellus Nuto H46 D.TE. 25 Energol Rando Oil WIDE
= | -10°C —30°C ST46 HLP 46 HD 46
= KV46
g 68 " Tellus Energol Rando Oil HYRANDO
5 0°C — 40°C ST68 Nuto H68 D.T.E. 26 HLP 68 HD 68 WIDE
=4 KV68
T | HYRANDO
100 Tellus Nuto H100 | D.T.E. 27 Energol Rando Oil WIDE
5°C —50°C 100 HLP 100 HD 100 100
= Spirax Gear Oil Mobilube H Multipurpose
_Z| -20°C —30°C EP GX HD YPOEEAr | Thuban —
tE %, . 75W-85 80W-90 80W-90 80W-90 80W-90
g é Spirax Gear Oil Mobilube EPH Multipurpose
| 0°C—50°C EP GX HD YPOEAT | Thuban —
L’_]D 140 85W-140 85W-140 BSW-140 85W-140
Extreme pressure Alvania . .
. Beacon Mobilux | EPEnegrease| Multifax
bearing grease | EG EP —_—
3 (NLG I -T0) Grease 2 EP-2 EP-2 LS-EP2 EP2
% Chassis SAE
grease SG Standard
(NLGI-1) Grease
g’ Rimura Essolube Delvac Vanellus Delo 350 Diesel
8 % —20°C — 20°C CT Oil XD-3 Super FE Multigrade | CF/DH-1
> E/ EO 10W-30 10W-30 10W-30 10W-30 10W-30 10W-30
Eo S Rimura Essolube Delvac Vanellus Delo 600 Diesel
M 61 —10°C —40°C CT Oil XD-3 Super C3 Multigrade | CF/DH-1
8 15W-40 15W-40 15W-40 15W-40 15W-40 15W-40
(857E-0012-2E)
CAUTION (827E-0039-0E)

dealer or oil dealer.

* For replacement with the hydraulic oil which differs in brand from the one in use now, all the
oil confined in the hydraulic circuit including the oil reservoir should be replaced.
+ The oils and greases recommended above are subject to change due to oil company

circumstances. If there is any difference in the above table, consult your authorised KATO

Note The machine is shipped from the factory with the hydraulic oil conforming to the specification based on the

Note As can be seen from the above table, hydraulic oil is shown as classified by ISO viscosity grade.

contract filled. Its brand and ISO VG No. are shown on the nameplate attached to the top of the oil reservoir.
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(1) Selection of the hydraulic oil
Select the hydraulic oil with reference to the ambient air temperature where the machine will be used and the limit

temperature for appropriate use of the hydraulic oil.
Namely, hydraulic oil is usable between its limit temperature for appropriate use and the lowest ambient air

temperature.

ISO VG No. 32 46 68 100

Ambient air
temperature (°C) 20 — 420 | -10—+30 | 0—+40 +5— 450

Limit temperature for
appropriate use +70 +80 +90
(oil temperature °C)

+100

(8270-0167-1E)
Even if the hydraulic oil is of ISO VG No. appropriate to the ambient air temperature, it can exceed the limit
temperature for appropriate use (upper limit) depending on the operating conditions. In such cases use the one

grade higher VG No. oil.

(2) Selection of the gear oil
Select the gear oil with reference to the ambient air temperature where the machine will be used.

SAE No. 90 140

Operating temperature range
(ambient air temperature °C)

less than +30| +30 or more

(8270-0168-0E)

(3) Hydraulic oil operating temperature
The operating temperature has a great impact on hydraulic equipment, so if for example you are using hydraulic oil

displaying an ISO viscosity grade number of VG46 listed in the "Recommended lubricants table", pay attention to

the following temperature range.

Operating conditions Temperature range (hydraulic oil) Action
Hazardous start temperature —10°C or less Use oil for cold regions.
Starting and preparation temperature —10°C — +10°C Warm-up running
Appropriate operating temperature 30°C — 80°C
Appropriate operating limit temperature 95°C Stop the engine to cool it.
(8270-0169-1E)

(8270-0170-1E)

CAUTION

The hydraulic oil monitor displays a message if the oil temperature goes below 10°C or above

95°C. If the oil temperature is low, carry out the enough warm-up running.
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6-3 Greasing chart 27000440

...... Dail
O ay Symbol Type
INEERREE Every 100 hours —
ot Every 500 hours EG Extreme-pressure grease (lithium type)

Boom cylinder pin
(rod end)
[nipple] (2 locations)

Arm cylinder pin
(bottom end)
[nipple] (1 location)

Swing gear

Arm cylinder pin (rod end)
[nipple] (1 location)

(tooth surface)
/ [nipple] (1 location) 4

Boom foot pin
[nipple] (4 locations)

Boom cylinder pin (bottom end)
[nipple] (2 locations) t

EG

Boom and arm
connection pin
[nipple] (2 locations)

Bucket cylinder pin (rod end)
[nipple] (1 location)

Side link pin
[nipple] (1 location)

EG Swing gear (bearing)
[nipple] (4 locations)

Bucket pin

[nipple]

(2 locations on the left
and right sides)

&b

21 -

Bucket cylinder pin (bottom end)
[nipple] (1 location)

4 - %

Bucket cylinder pin (rod end)
[nipple] (2 locations)

Bucket pin
[nipple] (1 location)

9470-00051E



6-4 OiIing chart (7670-0128-1E)

GO | Gear oil
HO | Hydraulic oil
EO | Engine oil

©od

Inspection and topping up
Replacement for a new machine
Replacement

Every 2000 hours or 5000 hours

@

Traveling
motor
reduction

A

Every 1000 hours

\v/

/~\\Engine
(o)

Every 500 hours

Every 250 hours

Every 60 hours

gear
(o

N

iy
(OF

Qil
reservoir

*1

When using KATO recommended hydraulic oil:

Every 2000 hours of operation

When using NIPPON OIL HYRANDO WIDE KV32, KV46 or KV68:

-22 -

Every 5000 hours of operation
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7. Tightening torque table wosr.o0z0e)

7-1 Tightening torque for meter screw standard bolt os7-0023-08)

[Standard] Units: N+m (kgf-m) [Fine] Units: N+m (kgf*m)
7T 7T
Nominal| Pitch 4.6 8.8 10.9 12.9 Nominal| Pitch 8.8
(reference) (reference)
4 8 10 15 17
M6 1.00 — — — —
0.4) (0.8) (1.0) (1.5) (1.7)
9 18 24 35 41 20 26
M8 1.25 M8 1.00
0.9) (1.9) (2.5) (3.6) 4.2) (2.0) 2.7
18 37 48 73 85 42 54
M10 1.50 M10 1.25
(1.8) 3.7 (4.9) (7.5) 8.7 (4.2) (5.5)
31 67 87 127 149 74 96
MI12 1.75 MI12 1.25
3.2) (6.8) (8.9) (13.0) (15.2) (7.5) 9.8)
52 106 139 204 238 116 151
M14 2.00 Ml14 1.50
(5.3) (10.9) (14.2) (20.8) (24.3) (11.8) (15.4)
81 166 217 318 371 179 233
M16 2.00 Ml6 1.50
8.3) (16.9) (22.1) (32.5) (37.9) (18.2) (23.8)
260 339
— — — — — — — M18 1.50
(26.5) (34.6)
159 324 423 621 725 363 474
M20 2.50 M20 1.50
(16.2) (33.0) (43.2) (63.4) (74.0) (37.1) (48.4)
274 560 731 1073 1254 617 805
M24 3.00 M24 2.00
(28.0) (57.1) (74.6) (109.5) | (127.9) (62.9) (82.1)
896 1169
— — — — — — — M27 2.00
91.3) (119.3)
546 1116 1456 2139 2498 1248 1629
M30 3.50 M30 2.00
(55.8) (113.8) | (148.6) | (218.2) | (254.9) (127.3) | (166.3)
(541D-0152-0E) (541D-0176-0E)

7-2 Tightening torque for designated bolt (s570-0096-0€)

Regarding tightening torques for the bolts related to the track shoe, swing gear, engine mounting and counterweight, abide

by the values shown below.

Track shoe N-m (kgf*m) 843 (86)
Swing gear N-m (kgf-m) 533 (54.4)
. . Front
Engine mounting N-+m (kgf-m) 373 (38)
Rear
Counterweight N-m (kgf-m) 2139 (218.2)

(9470-0039-0E)
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7-3 Tightening torques for hydraulic and pneumatic related joints (oos7-0024-1€)

(1) The tolerance for the torque values is =10%.

(2) The unit for the torque values is N-m (kgf*m).

(3) Never allow oil to adhere on the threads or the rotating section of the nut.

(4) When tightening, secure the socket with a spanner so that it does not rotate along with the joint with the female

threads.

(5) Joint with O-ring (made of steel)

Units: N-m (kgf*m)

Screw size (G) 1/8 1/4 3/8 172 3/4 1 1 1/4 112 2
Width across faces (mm) 14 19 22 27 36 41 50 55 (60) 70
oy 25 39 64 98 167 206 255 294 588
) ~|E&_| Steel
Tightening | 5.2 (2.5) O] (6.5) (10) 17 21 (26) (30) (60)
QDB
torque % E 15 25 49 59 118 137 153 176 352
3 Aluminum
(1.5) (2.5) ®) 6) (12) (14) (16) (18) (36)
(541D-0154-0E)
(6) Taper pipe screw (reference values) Units: Nem (kgf*m)
Screw size (R) 1/8 1/4 3/8 172 3/4 1 1 1/4 112
Width across faces (mm) 14 19 22 27 36 41 50 55 (60)
9 22 36 59 88 157 196 225 255
) | &_| Steel
Tightening | 5.2 2.2) (3.6) (6 ® (16) (20) (23) (26)
002
torque | £ & 15 25 49 59 118 137 146 165
§ Aluminum
(1.5) (2.5) %) 6) (12) (14) (15) (17)
(541D-0155-0E)
(7) Hose joint (Type C, R) Units: N+m (kgf*m)
Screw size (G) 1/8 1/4 3/8 12 3/4 1 1 1/4 112 2
Width across faces (mm) 14 19 22 27 36 41 50 55 (60) 70
Note 1 34.5MPa 27.5MPa | 20.5MPa | 17.0MPa 10.5MPa
3 34 132 316
fé Steel 15 25 (3.5) 64 (13.5) 196 225 255 (32)
tee
Tightening | 8| Note2| (1.5) (2.5) 49 (6.5) 157 (20) (23) (26) 412
331
torque 2 %) (16) (42)
&en
£ | |Note 3 10.5MPa
@
9 13 21 33 - - - - -
Brass
(0.9) (1.3) 2.1) (3.4)

(541D-0156-2E)

[Note 1] Indicates the application pressure (based on the maximum pressure used for the joint provided in JIS B 8363).

[Note 2] The values in the lower row indicate the torque values stipulated for HD models (corresponding to the

maximum pressure used 34.5MPa).

[Note 3] Indicates the application pressure.
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(8) Adapterless piping (rolled screw type)

Units: N-m (kgf*m)

Screw size (G) 1/4 3/8 1/2 3/4 1
Width across faces (mm) 12 15 19 24 30
25 49 59 118 137
) ) Schedule 80
Tightening (2.5) %) (6) (12) (14)
torque 23 44 54 108 137
Schedule 40
(2.3) (4.5) (5.5) (11 (14)
(541D-0157-0E)
(9) Flare nut (made of steel) Units: N+m (kgf*m)
Outer diameter of tube (mm) 4.76 6.35 8.0 10.0 12.0
Screw size M10X1.0 M12X1.0 M14X1.5 M16X1.5 M20X1.5
Width across faces (mm) 14 17 19 22 27
g 16 20 34 44 69
) ) & _| Steel
Tightening | 5.8 (1.6) ?2) (3.5) 4.5) 7
Q
torque | £ & 9 12 25 33 52
§ | Brass
@ 0.9) (1.2) (2.5) (3.4) (5.3)
(541D-0158-1E)
(10) Split flange (flange head joint)
1) SAE standard (Type I) Units: N-m (kgf*m)
Inner diameter indication 08 12 16 20 24 32
Hose size 12 3/4 1 11/4 112 2
Inner diameter of hose (mm) 12.7 19.0 254 31.8 38.1 50.8
Recommendable 34.5 24.0 20.5
pressure used Type I ' '
MPa (kgf/cm?) (350) (245) (210)
23 34 41 54 70 80
Tightening torque
(2.3) (3.5) (4.2) (5.5) (7.1) (8.1)
Bolt used (001-105) M8 X 1.25 MI10X1.5 MI10X1.5 MI10X1.5 MI12X1.75 | MI12X1.75
(857S-0105-0E)
2) SAE high pressure (Type II, III) Units: N-m (kgf*m)
Inner diameter indication 08 12 16 20 24 32
Hose size 12 3/4 1 11/4 112 2
Inner diameter of hose (mm) 12.7 19.0 254 31.8 38.1 50.8
34.5
Recommendable Type 1I (350) o o -
pressure used
MPa (kgf/cm?) 34.5
Type 1II
(350)
23 39 59 88 167 275
Tightening torque
ey (G © | (G an 28 |
Bolt used (001-105) M8 X 1.25 MI10X1.5 MI10X1.5 MI12X1.75 M16X2.0 M18X2.5

_25-
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(11) Piping flange Units: N-m (kgf*m)
Bolt used (001-105) M8 X1.25 M10X1.5 M12X1.75 M16X2.0
2 23 59 88 167
) . € | Steel
Tightening | 58 (2.3) 6) ©) (17)
o2
torque % £| Aluminum 34
g _ _ _
“ | Note 1 (3.5)
(541D-0178-0E)
[Note 1] Refers to the attachment flange of the return filter.

(12) Attachment for hydraulic and pneumatic equipments

Units: N+m (kgf-m)

Screw size M6 M8 MI10 Mi2 Ml14 M20
10 23 59 78 167 275

Tightening torque
(1) (2.3) (6) (8) 17) (28)

(541D-0179-0E)

(8270-0231-0E)

+ After the first 50 hours of use of a new machine and every month thereafter inspect and

retighten the bolts.

CAUTION

* When tightening, clean off any corrosion, earth and debris.
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8. Judgement of the time for servicing esoor.se

Judgement of the time for disassembly and servicing varies according to several factors and requires a high degree of

technical judgment and observation. For example, for a given device the degree of wear undergone by the parts

comprising the device varies widely according to such factors as the quality of daily servicing, skill of handling and

nature of operation, suitability of lubricating oil and hydraulic oil used, frequency of replacement of the oils, and

environmental conditions on site. In general the method we use to judge the time for servicing is to judge the degree of

wear of hydraulic equipment on the basis of limit of use dimensions of each part drawn from past experience and

records and the degree of deterioration of the hydraulic oil. An alternative method is to carry out servicing at fixed

intervals based on the number of hours the machine is used. With either of the above methods, it is necessary to work

with due consideration of the following points.

(1) Before you start to disassemble and service the machine, test it in operation and carefully inspect its external

appearance. Record your observations in a book kept for the purpose.

(2) Make sure you fully understand the parts you are going to disassemble and what the work involves. Prepare all the

necessary spare parts and tools.

(3) Evaluate hydraulic equipment from its surroundings and external appearance, and if nothing appears to be wrong

with it, do not take it apart.

(4) The table below lists points to check in the visual inspection of hydraulic equipment.

Inspection item

Inspection method

Evaluation guidelines

Action

Externally visible | Visual There should be no dents or Repair immediately if the problem

abnormalities cracks. appears likely to affect performance.
There should be no corrosion or |Otherwise repair when you carry out
peeling of paint or plating. the regular inspection.

Externally visible | Visual Dirt buildup should not be Clean away any excessive dirt

dirt or oil leakage excessive. buildup.
There should be no oil leakage.

Level of oil in the | Visual Should be within correct level |Replenish oil where necessary.

oil reservoir range.

Oil contamination | Visual Check for blockages in Investigate the nature of any
strainers and filters. contamination and replace oil where

necessary.
Vibration, noise or |By eye, touch and Should be as normal. If vibration or noise is greater than
abnormal sounds  |hearing usual or there is an abnormal sound,

find the cause and repair it.

Excessive
temperature rise

Touch cautiously
with your hand or
use a thermometer.

Should be as normal.

If temperature is higher than usual,
find the cause and repair it.

Pressure
maintenance

From the dial of the
pressure gauge

The needles of every pressure
gauge should be indicating
normal pressure.

There should be no major
fluctuations in pressure.

Repair if pressure variations are larger
than usual.
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8-1 On-site method for hydraulic oil evaluation i7s.000s-4)

Evaluate the condition of hydraulic oil by examining the amount and type of material in the filters during regular
inspections, and in the oil reservoir, drained oil etc. in the event of a breakdown.
(1) Discoloration of hydraulic oil
Sample oil regularly in the same way as for evaluation of oil deterioration and leave it undisturbed for a long time
to settle.

1) If you can see precipitates at the bottom of the oil, contamination is severe and the oil should be replaced or
filtered.

2) If there is discoloration other than darkening or browning, i.e. if the transparency of the oil has changed,
investigate for contaminants in a testing laboratory.

(2) Filter blockage

1) If filters blockages occur frequently, you may assume that the oil is heavily contaminated.

2) Take oil from inside the filter case (drain oil) in a transparent container and check for precipitates after allowing
a long time for them to settle.

(3) When you disassemble equipment

1) When you have discovered dirt inside disassembled valves, you may assume that the oil is heavily contaminated.
However, in the first six months of use of a new machine, this is often due to inadequate flushing and does not
necessarily indicate contamination of the entire volume of hydraulic oil.

2) If any pump is seized or abnormally worn, it is possible that the oil is contaminated with a large quantity of
abrasive particles. Investigate the oil using filtration and magnetic analysis etc.

3) If you find any material which could have been produced by corrosion in valves and pipes, investigate it using
magnetic analysis.

4) If you discover any point where contaminants could have entered the hydraulic oil, for example where the top of
the oil reservoir or the filler cap has been left open or a gasket is defective, investigate the oil. Do the same if the
air breather element (the ventilation hole filter) is deformed.

(4) Oil reservoir drain
Open the flange in the top of the oil reservoir and draw some oil from the center of the reservoir. Place it in a
transparent container. If the quantity of precipitates is high, clean the inside of the oil reservoir or filter the oil.
(5) If the oil in the reservoir is turbid (a milky appearance), evaluate using the following method.
1) Place the hydraulic oil in a long, narrow transparent container and leave it undisturbed to settle.
2) Evaluation
+ If the milkiness is due to air bubbles, it will clear gradually from

the bottom up over a period of 1 —2 hours. How to distinguish water from air bubbles

Qil mixed with air bubbles  Oil mixed with water

707S-00011E
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+ If the oil is contaminated with water, it will only clear to a few

Wrap the tube in a damp
/cloth. Moisture will condense
) on the inner side.

percent of its depth from the top down over a period of 24 hours.

If the milkiness is due to water, replace it immediately.

As the water content of the
turbid oil evaporates, the oil
regains transparency.

{

How to test for turbidity in oil due to water
707S-00021E

8-2 When to disassemble hydraulic equipment s17s-0009-0k)

8-2-1 Hydraulic pump (767s-0205-0€)
(1) When the pump gets hot abnormally quickly in use.
(2) When abnormal noises are generated inside the pump.

(3) When the pump's flow rate is reduced.

8-2-2 Hydraulic cylinder (767s-0206-0€)
(1) When a considerable quantity of oil is leaking from the head section.
(2) When operation is hampered by slow response speed.

(3) When stick slip occurs frequently.

8-2-3 Valves etc. (767s-0207-0€)
(1) When the volume of oil leakage becomes large.
(2) When abnormal noise occurs when the valves are operated and the temperature rises.

(3) When the spool does not move correctly.

8-2-4 Hydraulic motor (767s-0208-1€)
(1) When the efficiency of the motor falls.
(2) When the motor casing becomes unusually hot.
(3) When the oil leaks from the motor output shaft.
The above are guidelines for judging when disassembly and servicing is required, but the causes of abnormal noise,
heat generation etc. could lie in other parts of the hydraulic circuit (cavitation etc.). There could even be multiple
causes (oil contamination, air mixture, filter blockage etc.) and a comprehensive evaluation is required to

understand the symptoms.
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8-3 Judgement of the time for servicing each part @i7s-0010-26)

8-3-1 Slewing table (767s-0209-0€)
(1) When an inspection of the parts with the boom foot bearing sections, welded joints, etc. on the slewing table

reveals any cracks, deformation or other damage.

8-3-2 Traveling frame (767s-0210-1€)

(1) When the degree of wear on the teeth of the driving tumbler exceeds the allowable limit, when the degree of
deddendum wear exceeds the allowable limit, or when overall wear is extreme. Also when there is a crack or
deformation.

(2) When wear on the outer surface of the front idler, wear in the clearance between the shaft and the bush, between the
shaft and the bearing or in the bearing itself exceeds the allowable limit. Also when there is a crack or deformation.

(3) When wear on the outer surfaces of the carrier and track rollers, in the clearance between the shaft and the bush or
elsewhere exceeds the allowable limit. Also when there is a crack or deformation.

(4) In the track shoe system, when there is wear to the shoes, wear to the links, wear in the clearance between bushes
and links, wear between pins and links or elsewhere which exceeds allowable limits. Also when there is a crack or
deformation.

(5) When an inspection of the parts with bearing attachment sections, welded joints, etc. on the traveling frame

reveals any cracks, deformation or other damage.

8-3-3 Front attachment and related parts (767s-0211-1g)
(1) When the clearance between the pin and the bearing surface exceeds the allowable limit.
(2) When an inspection of the parts with bearing sections, welded joints, etc. on the boom, arm and bucket reveals any

cracks, deformation or other damage.

8-3-4 General precautions concerning servicing (767s-0212-1g)

(1) Premature wear of the engine, hydraulic equipment and units is mainly due to the penetration of dust and grit. The
key to preventing the entry of dust and grit and other foreign bodies to these parts is of course daily servicing with
attention to the air cleaner, fuel filter and oil filter but detached parts and tools must also be kept clean.

(2) Correct daily inspection and servicing coupled with prompt and appropriate treatment of any problems as they
arise will prevent the occurrence of major accidents and breakdowns, prolong the life of the machine and reduce
running costs.

(3) When disassembly and inspection is necessary, decide before you start which parts must be taken apart and what
tools will be required.

(4) Key points of safe repair work
You must have a good idea of the weight of the parts and units you are going to dismount. It is dangerous to
carelessly dismount a heavy part or place it unsteadily. When you lift a heavy object with a jack or crane, you
should quickly support it with a stand or trestle. Use crane sling ropes with care.

You must also use the right tools for the parts you have to disassemble.
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1. External views (9470-0001-0E)

| HD1023m |

8 g
P &
===
7|L\U) . LT ‘9: L L
3
3460 600 5 600
4260 2390
9970 2990
* These dimensions do not include the projection of shoe plates.
9470-00010E
| HD1023I-LC |
R2940
& g
P &
===
- ‘ N
* | [ il
T8
3840 600 * 600
4640 2600
9970 3200
* These dimensions do not include the projection of shoe plates.
9470-00020E
Short arm Standard arm Long arm
STD LC STD LC STD LC
Overall height (mm) 3170 3170 3120 3120 3430 3430
Overall length (mm) 9980 9980 9970 9970 10000 10000

-31-

(9470-0002-0E)




2. General data ezr0.000208

Name KATO HY-DIG Fully Hydraulic Excavator
Model HD10231I HD10231I-LC
Operating weight 23000kg 23600kg
Overall length
(in transport position) 9970mm
Overall height
(in transport position) 3120mm
Dimensions -
Overall width 2990mm 3200mm
Minimum ground clearance 480mm
Tail swing radius 2940mm
Track shoe width 600mm
Name Mitsubishi 6D34-TLE2A, diesel engine
Type 4-cycle, water cooled, inline, direct injection, exhaust turbocharged with intercooler|
. Iiumbeli of cylinders- bore 6-104mm X 115mm
Engine stroke
Total displacement 5.86L
Rated output 125kW/2150min™' (170PS/2150rpm)
Maximum torque 620N *m/1600min™ (63kgf*m/1600rpm)
Hydraulic pump Variable piston pump X2 + gear pump
H li
ydraulic Swing motor Fixed displacement piston motor
system
Traveling motor Variable piston motor X 2
Boom cylinder 2
Hyfiraullc Arm cylinder 1
cylinders
Bucket cylinder 1
Hydraulic oil Total oil volume 290L
Fuel tank Capacity 380L
Swing speed [1min (11rpm)
Operati .
peration Traveling speed 5.5/3.9/2.7km/h
performance

Grade ability

70%

(9470-0003-0E)
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3. Working range emv-oosoe)

3-1 Standard back—hoeing (847V-0019-0E)

*o \ | :
*@ Oo |
e
P
8 *®

* These dimensions do not include the projection of shoe plates.

8470-00030E

Short arm Standard arm Long arm
A. Maximum digging radius (mm) 9910 10350 11260
B. Maximum digging depth (mm) 6520 7010 8010
C. Maximum digging height (mm) 9880 10060 10500
D. Maximum vertical wall (mm) 5750 6250 7190
E. Maximum dumping height (mm) 6810 6990 7440
F. Minimum swing radius (mm) 4010 3880 3800
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4. Dimensions and Weight(947o-0028-1E)

(1) Machine body

STD LC
Overall width (mm) 2990 3200
Operating weight (ton) 23.0 23.6

(2) Superstructure + lower structure

(8470-0058-1E)

i

i

(ci)
= — !
7 I

) =
W

STD LC
Overall width (mm) 2990 3200
Weight (ton) 18.3 18.8

(3) Superstructure

(9470-0030-0E)

Overall width (mm)

2750

Weight (ton)

9.8

(4) Lower structure

(9470-0042-0E)

STD LC
Overall width (mm) 2990 3200
Weight (ton) 8.5 9.0

(9470-0031-0E)
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(5) Arm + bucket dimensions and weight

2.47m arm 2.96m arm 2.96m arm 3.96m arm
Combination + + + +
1.1m? bucket 1.0m? bucket 1.1m? bucket 0.8m? bucket
Overall length (L)
x overall height (H) 5.01X1.04X1.34 | 552X1.0X1.29 | 552X1.0X1.34 | 6.45X0.94X1.07
x overall width (W) (m)
Weight (kg) 1920 1980 1990 2080

(8470-0060-2E)

7070-02460

(6) Boom dimensions and weight

5.88m boom

Overall length (L)

x overall height (H) 6.08 X1.63X0.67
x overall width (W) (m)
Weight (kg) 2040

(8470-0061-0E)

7070-02470

(7) Arm dimensions and weight

Arm length 2.47m 2.96m 3.95m
Overall length (L)
x overall height (H) 3.50X1.04X0.45 4.01X0.93X0.45 5.01X0.83X0.45
x overall width (W) (m)
Weight (kg) 1040 1120 1360

(8470-0062-0E)

7070-02480
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(8) Dimensions and weight of optional attachments

[ ]: Reinforced type

Type Backhoe bucket

Overall length (L)

x overall height (H) 1.60X1.23X0.92 | 1.62X1.34X1.07 | 1.60X1.34X1.29 | 1.62X1.34X1.34
x overall width (W) (m)

Weight (kg) 580 725 865 [935] 875 [965]

Bucket capacity (m?) 0.55 0.8 1.0 1.1

(9470-0032-0E)

Type Backhoe bucket Skeleton bucket

Overall length (L)

x overall height (H) 1.62X1.34X1.52 | 1.62X1.34X1.49 | 1.62X1.34X1.58 | 1.63X1.32X1.40
x overall width (W) (m)

Weight (kg) 950 950 1030 1100

Bucket capacity (m?) 1.3 1.4 1.5 —

(9470-0033-1E)

Type Rock bucket Ripper Slope-forming bucket
Overall length (L)

x overall height (H) 1.75X1.53X0.76 | 1.24X0.75X0.51 1.25X1.08X2.0
x overall width (W) (m)

Weight (kg) 1080 440 990
Bucket capacity (m?) 0.7 — —

(8470-0065-2E)
- Backhoe bucket
- Skeleton bucket - Ripper - Slope-forming bucket

| 0
(o
!
[
L
7070-02491 7070-02501 ' 7070-02511
Type Clamshell bucket Extension arm
Body
Overall length (L) 2.125X0.280X0.632
* overall height (H) 2.02X2.58X0.92 .
x overall width (W) (m) Extension bar
1.635X0.160 X 0.305
Weight (kg) 1250 520
Bucket capacity (m?) 0.7 —
(8470-0066-0E)
L
: | :
. ©m [Q__H
—T
1 1 |H
v CHe] o g |
. 4 L C |
L 7070-04170

7070-04160

-36 -



(947V-0006-0E)

C Layout and circuit diagram of equipment

1 . Part P10 0 = L e P PP 37
I e T e o) T 37
122 TNSIdE the Al + v rrrrrrrrmrmrrereeeen ettt et ettt et ettt et e 39
1_3 OutSlde the cab ............................................................................................................ 40
2. Hydraullc Cerult dlagram .............................................................................. 41

3_ Electrlcal Clrcurt dlagram .............................................................................. 42



1. Part names (7670-0097-1E)

1-1 Exterior (7670-0165-0E)

Arm cylinder pin Engine hood
(bottom side)

Boom cylinder pin
(rod side)

Counterweight
Arm cylinder

Bucket cylinder pin
(bottom side)

Bucket cylinder

Traveling motor
and driving tumbler

Carrier roller

Boom and arm

connection pin
Side link pin

Boom cylinder pin
(bottom side)

Track roller

Bucket cylinder pin .
(rod side) Bucket pins Front idler

9370-00130E

Return filter

Qil reservoir Air breather

9370-00140E
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1-2 Inside the Cab(937s-0008-1E)

Inside the cab

Combination monitor

Control levers

h 4 Switch panel A
1 2 3 4
ON oP ON
i
OFF| [sTD OFF
- J
4 N
APC switch and accelerator
backup switch panel
1 3 2
/) \_ /)
—
RELEASE \
L
2 3
‘ '
' HEHB Y 1 oo
o Elels sl e
o [ ¢ /I \
1
Control panel
/

Radio

o=

BAASs e

Air conditioner control panel

837E-00094EA
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Inside the cab

RN
N

A A
O~NOUAWN

N
COPNOUAWN

. Door
. Door lock release lever

Key

. Front window

. Front lower window

. Roof window

. Left window

. Rear window

. Operator’s seat

. Seatbelt

. Fuse box

. Engine stop button

. Hot & cool box/glove box (optional)
. Interior lamp

. Grille (for defroster)

. Grille (for air conditioner)

. Fire extinguisher (optional)
. Ash tray

Control levers

[ O G G G
NOBWN_LOOONOOORWN-0O ONOO N WN =

. Safety lock lever

. Console lock levers

. Horn switch

. Quick accelerator switch
. High power switch

. Traveling control levers
. Left control lever

. Right control lever

ombination monitor

. Monitor display

. Engine water temperature gauge
. Fuel gauge

. Hour meter

. Engine preheater indicator lamp
. Caution lamp

. Work mode selection switch

. APC mode selection switch

. Auto-slow switch

. Econo mode switch

. Buzzer stop switch

. Traveling mode selection switch
. Working lamp switch

. Windscreen wiper switch

. Windscreen washer switch

. Monitor brightness control switch
. Monitor selection switch

Control panel

1.
2.
3.
4.
5.

Starter switch
Accelerator dial

Swing lock release switch
Heater switch (optional)
Lighter

Switch panel

1.
2.
3.
4.
5.

Cab fan switch (optional)

Horn selection switch (optional)

Swing warning lamp switch (optional)
Travel link alarm switch (optional)
Breaker/crusher selection switch (optional)

APC switch and accelerator backup switch panel

1.
2.
3.

APC switch
Accelerator backup switch
Manual accelerator switch

Radio

Air conditioner control panel
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1-3 Outside the Cab(937s-0009-1E)




1agram (ssze-oo0s-oe)

it di

IC CIrcul

2. Hydraul

cC| C >
c|c =|c Tl N~ N[~ [~ |~ ||~ |||~ |||~ ||~~~ —
=gl € |EIE le]
EEl Z |55
33| £ v|a
S|o| J |©|®
SR 2 (s
= i
%
2 o3 Hixl 2 | olo
g %z g uww ) 23 °
m." — —_
3 glE oo o |83 £ s3I |5 o 2 o
£ sle S= = |NN c ) |5 Qe o > — ©| O] .S
S alE o |10 0 olo > S| g T | O|lgplc| O — —|® ol > 2w®
@ 8 < 20 92| ¢° k= Tlol s LTS 208 T >R 20 cls
el /x| o |[HI4H S 228255 £ 325 L5580 22T g 2>
= aNl=| < ) | O — | ® 10| 0= © =|=|0o S| ® |2 s
P ®lo ® oo D.MngmmW,mbmvm:mﬁmw,mvmwdﬂ.m
= o ElS8lE|3lolcledleld2 w685 3 eo B
AH_WV o ol o S|o=|2|8 o|lolc|S|lc|loleos|=|=|0|lo|=|o0|lc|c|c|>
wm ZE » _.Ul_.Ulnru OO FonoDCooOoaroo o no| <O n(iiFon
s 2 — 5] AR =] [
(=} 7] —_ .
TR 52 o o0 2 | 2 2
= - o N 0O~ OO N
5 Mwm_nl. 6 .a.1234567891ﬂ11m111112m22
< s
= [=) 20| a
= 25 [h4
5 38 3
. -8 O > X 2]
£ £ |2 ] © M 0]
5 e e =2 > =2
|5 b ©
2 4 o 22| O
g £l 53 22 %
<|8 =2 55| 2
So/8<| ©
colx =
szl 2 8
= iKe} g

6

BOOM
ﬁg:“

~ ; L i _ I
\\\\\\\\\\\ o I [ |
| I g ﬂ
4 P <L lu S0 i r
o | T — Sl SRt Ly
..... L— —_ { QN I I Y R P . —.
i I o eyl o ﬁr, Sl W#Mf s ol
= o B oEm ¥ B s/ Y %S B 2
4 I T AR N 5 < T <
o - i . | i | | i 1 |
2 [ 1 Bk ! L I | b e I
m ~ . | ,R ” ” | \ | | ”,,I | |
I L
~Non gl el PE ﬂ,mﬁ |
W e 'O ! Lo '@ ! i
< mmw. ! o | ! |
1 | |
meg | W ” | | |
I I I I I
© 8l 2L ) . . 3
3| T T e e e e e R e e T N 2 e [ 3 T S -
24 . "3.@”
: .im,
5
. g
I B!
5 o] '3
< .
o 24
8 _
[ _ T
. g
o
! H
| g
a Sley
PWMD ol Ed
HELE JL%,
Sl o TN TR T EAs (e | @y 0t e Il
O < < I I S o 1 T S I - [ Jl
_ -
4
M.
|

L

B1

[N S

I [ —

¢

Dr

L

MFTBC 6D34-TLE2A
125kw/2150min '

947-60100000

947E-00041E

- 41 -



3. Electrical circuit diagram esreoos.

—_———————— — - — - — - — - — - —— - — - —— - — 0s5Br
! 0.85Y 50R
Starter motor A (M)PHOB5 (M)PHOG1
Thermo sending unit temator -04010 * -04010
Starter switch
Water thermo switch HEAT | OO
[Engine hamess> Glow plu OFF
va;gg:‘e oil pressure plug M4 ACC | O o)
oN | © o+o
2005 | ) START| O o040 | cne2
(M)PH065-010\10 CN15E@2ypass alarm switch ™ Engine (M)PH085-02010 B | GT [ G2 [ACC| M [ST| (MPHO6506010
Connector for hour meter :cs:;—Ea T 8| [ o5 ZR}"—”’\; 2R T | T 085y
M10 —
MPHOST 31610 Return filter v L] : { |
55 O 085
e o e e os5R (MPHO81-02010 -
f——— i 3 (Y)7323 (M)PHOG1
H Monitor 1 Oil reservoir = AW I O-E5RW Sheo 010 " agn R
v CN16| Oil temperature Cab (optional) i m““e (V)7322 (MPHOG1  (M)PHOBS
switch panel |(M)PH545_19010 rﬂ«@—”' N oee 3010 05K 02010 -02010
1 f—
Hour meter M3 Cab (left) WPHOS1-06010 2L 4N
| ﬂe‘rm? T —] ogce proer| (V73162095 ) (M)PHOB5-06010
ater thermo switc] 310 L03010|  (§)6180-3241
' e 2 0.858 gomepiona) (N || ||| ]] || = 00 (meross
| j“e: [ volume 11 -2-10:85Y8 T (M)PH845-15010 ] (M)PH845-19010 v CN:
' el level - t Boom (i) 5LR ngine ke RC68 [
e ST prseie —Soesr W76 e J —_——— 1 Fusebx . Sen
| MC3 [Ar cleaner [—10}28R 1| e d ~onod [ APE power sourcs T Travel HIL Boom, cab Tamp oNdo
) Return filter 1 [285YR HPHOES Air cleaner Proporiional vaive power source | - U’ 1A 154 1 0.85YL Auili
Reserve tank : 5 -03010) ] Windscreen washer 0.858 = ﬁ 15200 m, am 1.2 |» 10 ASpare , YE o,asﬁgllarysszer
Charge - - 0.85B [N [Monito
| .nged { - = oy ﬁ RC2 lonitor power source | 13H\gh pover AA\Mper s o058 NS OP2
':Glaw - . | _4A 3 M :
| Oil bypass alarm = (¥)7329-3023 mfﬁiﬁi"rwii";'é’o“u‘rﬁé 5 ! Hom Windscreen washer ! 0,51 oa?tmgmarys%vceer
| [Ceftlever switch I o Reserve tank o = RC6 ety poi — 14 Toa Ere Vi X urce
[Swing pressure switch IN 1) L ME—— [ E m o = m T 0.85YR | | Proportional valve Air conditioner 2RW
! MC3S b == Pump o s5w T ——— TP 1A 1SA__5 _f,
| - Wiper T 05WL |, Accelerator 3| ¢ manal ey suchsigal | | 0 g5 R 0.85LR
M8\ (MPHOSS.00010 || | 16 A 5 A ma
i |(M>PH845 056 - [Enine ey OFF — 085GR {47 1A 1A 7 KB ]
MG} Jorfor power source | 10 }-2-20r 0.858r Moniter & Spare GP orn power{CN45
E I (V73162095 (M)PHB45-09010 [ ReES B 1A 2 ossiw = source
Interior lam
! lgggr‘r; ;": toolbox lamp : | O5R _=c33 TPower source T 24V-6W ] 085RW @, 085GW, | ,Jeroriamp 37 9 0.5BrY OP1
- Backy Cigarette Tighter
| Windscreen vasher | | 5RE | o PP } parette ighter || o g5wR
! [Monitor power source T ELR_EL—:; RC3 | o ————— - —+t-————-! 2owg
| MC1 [Travel signal output [0SRy ——= B iorlamp| | —
g siqnal outout [ S Wi (M)PH845-11010 © e
1 Unused SRV 5 Toolbox Tamp o S [ RCia]-08 L
| wyiliary relay drive (3) RC34 | - mpefg — X Wper harmess
fiper per =
\ ) _24V-70W I Power source ll L :E (M)E% ™ M8 M10
- — i i RC4 10 Mg
! ( )_04010 Ms  Toolbox lamp T - ‘pl PHOG5 pp—
i | e ectorehon (M)PHo85 (MpHost (M)PHB45-17010 | — o e ! Manual accelerator
| ! ronic 02010 SR RCs: 'APC power source 058 ——
y - \ccelerator power source GND RC4-5 = Cigarette
| 3 SRB ™5 Popotional e pover su ved lighter o}
| (M)PHB45-11010 M)PHOS 56 T Joosesace g ol | anpreas-13010
Valve * TMCaT M)PHOS1 -02010 SWG— x peaker L+ Tccis-95R w
| Proportional valve - |- -02010 5p | —2{fcceleralor- pealer |- jm— O osve | ACThve |
| 24V Dcweryscurw P \N‘l 10856 P oR -17 | APC power source RC5 e :qu; ll ={70.5B1W 3 LrY ‘E:::%FGKUP |
Supestucue pressue suicn GO | -5 1 0250 SRE |0 Acseesio pane e Accelerator backup such | -1 |-3-oe% ) 21Gr 5 ||[1Auo
1 MC4 [Lower stuchure pressure switch GND] -6 | 7 SR T3 T Speaker + ‘OHM for manual operation | -13|-29 — 1 STLR
[Lower structure pressure switch IN 7 o.85¢ 5Y T Ve T RC1 [Toolboxlamp power source] - oposle | 0.5YB —={YB] ol |
[+24V power source | - (M)PHO65 = 11l o5y | | O5WL =] 5
1 Right { [Quick o pooNr -03010 X lanual B ) oy L —OSwL ] SR ianuel
igh power QrOSRW adio - o 0SWR | freio
Unused 1] adio 5O |
i T 1 0.58
adio p
05LR M)PB271:10010
| |(M)PH545—07010 Relay board el 3 eisi] " " 1
| T TH088UR ] 1744601 f J
[Boom slow oL ) 05G [eT1G —
! o BmL2 [ 5108IR 7123:6423 oSW )G
One-touch slow’ - E (M)PH061-04010 >
Highflow travel I AN I 05WR [FTIWR
! Swing lock e E I 05BW 05RY [N TRY CN44, ~(T)4FT030 (M)PH065-01010
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947E-00061E
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947-77100001B

Manual accelerator +

Relay board wiring diagram
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Relay board arrangement
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1. Englne-related eCIU|pment(937s-o11o-0E)
1-1 Engine inspection and servicing (s7s-0105-05)
+ Take the engine inspection points from the "Inspection and servicing table".

+ Take the engine inspection methods from the separate engine manual.

* Refer to the separate service manual for APC.

Engine oil filter

(8270-0172-2E)

937E-00200E

e
< A WARNING

V4

+ Always stop the engine before inspecting it.
If you inspect and service the engine while it Engage the stopper.
is running, you risk severe injury by trapping
your hands etc. in the cooling fan or fan belt.

* When you open the engine hood, always
engage the stopper.

+ Immediately after the engine stops each part et
will be very hot and you risk burns if you
touch it. If you are going to open the engine
hood to inspect the engine, check that it has
cooled sufficiently.

* The sound absorbing material in the engine

compartment is designated as a safety part for 7070-02612
periodic replacement.

Inspect it at regular intervals and if any

damaged is discovered, then replace it even if

it is before the scheduled replacement time. If

it falls off, it could cause a fire.
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1-2 Removal and mounting of engine accessories (17s-003s-08)

Remove the cover and any other components which may obstruct your work.

Refer to the section J, 3-3 for the handling of the air conditioner-related parts.

1-2-1 Muffler and exhaust pipe (47s-0014-4k)

(1) Removal of the muffler

1) Remove the bolt and loosen the clamp which joins the exhaust pipe to the muffler.

2) Remove the bands and lift the muffler off.

Nut

Clamp

Muffler

(2) Inspection and mounting

1) Inspection

847S8-00012E

(1) Check for rust, corrosion etc. on the muffler and exhaust pipe. Brush any away with a wire brush and repaint

the affected area with heat resisting paint.

(2) Check for cracks, scratches, dents etc. on the muffler and exhaust pipe. Make a welded repair where

necessary.

(3) Check whether the gasket is cracked or broken and whether there is gas leakage. (If it is removed, replace with

new.)

4) Check for wear and stripped threads on the bands and other threaded parts.

2) Mounting

Reverse the removal procedure to remount the muffler and then check the following point.

(1) Check that the water drain hole and joint section on the muffler are not blocked.
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1-2-2 Air cleaner (947s-0009-0E)
(1) Removal
1) Loosen clamp [71] marked with * and disconnect rubber hose [50] from pipe [1].
2) Remove bolts [76] and detach the air cleaner.
Note Loosen clamps [71] except the clamp marked with * and detach rubber hoses [50] and [94], if necessary.

A\
()
A

S

(

=

A
.«_\\—‘4
N

ﬁ/Hose clamp [71]

@,
%/ Rubber hose [94]

<&

(s

Pipe [1]/%\@%
Bolt [76] —g ¢p——Hose clamp [71] (*)

« Y Rubber hose [50]
Hose clamp [71]

Air cleaner

9478-00020E

(2) Cleaning and replacement

@ Element
@ Cover
@ Valve
@ O-ring
® Indicator
® Adapter

9370-00111E

1) Cleaning the filter element (1)

Remove the cover (2 and take the filter element (1) out and clean it using the method described below.

Blow clean, dry compressed air from the inside of the element to the outside along the folds up and down to blow
dust off. Keep the nozzle away from the element S0mm or more and keep the pressure at the nozzle below 196kPa
(2kgf/cm?). Inspect the filter paper lighting it from the inner side of the element. Replace the element if there is
any damage, pinholes or extremely thinner part is observed on the paper. Also replace it when the packing is

damaged.
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2) After cleaning, put the element (1) back in place and attach the cover (2’ so that the valve (3 is just under the cover.

CAUTION (8270-0174-2E)

+ Wear protective goggles when using compressed air.

* When using this machine under severe conditions, shorten the cleaning and replacement
intervals accordingly.

+ If the message indicating air cleaner blockage is displayed on the monitor, you should clean
the element even if it is not yet the scheduled time.

+ Always stop the engine before cleaning and replacing the element, otherwise foreign bodies
could be drawn in, causing a breakdown or damage.

+ Always use a genuine KATO or KATO-approved element.

(3) Cleaning and replacement intervals
Cleaning interval -==«-«-=--+- Every 250 hours of operation or when called for by the monitor display
Replacement interval ------ Every 1000 hours of operation or yearly
(4) Consumable part number
Refer to the "Consumable parts guide".
(5) Inspection and mounting
1) Inspection
(1) Check for rust, corrosion etc. on the air cleaner.
(2) Check for cracks and deterioration on the rubber hoses.
(3) Check for wear and stripped threads on the threaded parts.
2) Mounting

(1) Reverse the removal procedure to remount the air cleaner.
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1-2-3 Cooling system (g47v-0010-1€)

As the engine runs, corrosion and water scale build up in the water jacket and the radiator, reducing their cooling efficiency
and leading to overheating problems etc. It can also reduce the antifreeze effect of the Long Life Coolant added to the
coolant, risking engine damage due to freezing. It is very important to regularly clean the cooling system and replace the

coolant using the procedure described below.

A A £

Radiator drain cock

Drain hose

Reserve
tank

Cover

Counterweight )
%\ ﬂ Drain cock
Bolt
937E-00221E
(1) Intervals for inspection and cleaning of the cooling system and replacement of the coolant

1) Coolant level inspection ««=«xxxeeeeeeeeee At the time of preoperational checks
2) Coolant replacement  «-=«-eeeeereeeeeeees Every 2 years
3) Cooling system cleaning ««««=«-=xxeeeeee Every time the coolant is replaced.
4) Long Life Coolant =w«eeeerereereereeeeee: KATO Diesel Long Life Coolant (non-amine)
5) Long Life Coolant addition volume --- Set the coolant freezing temperature 5°C below the lowest recorded

temperature in the operating region and use that temperature to

determine the Long Life Coolant volume to add.

6) Coolant adding  ==«rerrerrereeeseeeeeeees Add the coolant through the filler cap on the top of the reserve tank.
7) Water for coolant -« «-««-eererereeeeeeeeees Use tap water (soft water).
8) Radiator core cleaning -+« «+««-xxoveeeeeeees Monthly or every 100 hours of operation
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(2) Removal of the radiator, oil cooler and intercooler
Drain coolant from the radiator and hydraulic oil from the oil
reservoir before you start work.
1) Remove the hose from the reserve tank and detach the condenser

and receiver drier of the air conditioner. <

2) Loosen the couplings and disconnect the piping which is  Clamp [58]\\@

connected to oil cooler [6]. Rubber hose [26] éé

| \

3) Loosen clamps [58] and detach rubber hoses [26] and [27] from  Stay [31 / Clamp [58] ‘ ol 73\ N

%, \ < Rubber hose [27] \ | O 2MPS [73] /7
\ !

the engine. &y, ‘
4) Loosen clamps [73] and detach air hoses [28] and [29] from the ﬂ ’ @@é\\ \)‘j , /
engine. NS S g - .
5) Remove stays [3] and [17] from the radiator. T V/ : -
6) Arrange the sling wire rope to the radiator and support it with a / 7 - Air hoieir[ﬁgle 29
crane then remove bolts [79] and lift off the radiator, oil cooler It
and intercooler as an assembly. & ‘w Sfa?[ﬂ]
Couplin Couplin
(;)il cioler [6] @\ Bolt [79] o 0475-00030E

(3) Inspection and mounting

1) Inspection
(1) Clean the inside of the radiator.
(2) Check whether any part of the radiator is cracked or broken and whether there is coolant leakage.
(3) Check for splits and deterioration of the rubber hoses and air hoses.
4) Check for wear and stripped threads on the threaded parts of the bolts.

2) Mounting
Reverse the removal procedure to remount the radiator, oil cooler and intercooler and then check the following
points.
(1) Are any of the radiator mounting bolts loose? Are the couplings of any of the water hoses loose?
(2) Are any of the oil cooler and intercooler mounting bolts loose?
(3) Are the couplings of the oil cooler piping correctly fastened? If the pipe end is not inserted far enough into the

coupling, or if the coupling is not tightly fastened, the pipe can come out of the coupling when in use.

4) Check for splits and deterioration of the intercooler hoses.

5) Check that the intercooler hoses are inserted far enough and that the clamps aren't loose.

(4) Adding the coolant
Always check the coolant volume before starting the engine and check that the volume exceeds the "LOW" level of
the reserve tank. Add the coolant if the level is low.
KATO Diesel Long Life Coolant is used in this machine. When adding the coolant, use KATO Diesel Long Life

Coolant and avoid using plain water.

(8570-0099-0E)

d
< A WARNING s

When you add the coolant, check that it has cooled sufficiently.
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(5) Addition of Long Life Coolant and calculation of its concentration Specific gravity chart for KATO
) ) ) Diesel Long Life Coolant
1) The freezing temperature of the coolant varies greatly with the R
. . . . Specific
concentration of the Long Life Coolant it contains. Set the gravity I

~

y

N N

coolant freezing temperature 5°C below the lowest recorded N

temperature in the operating region and use that temperature to

/
/

\S\
60%
NS
N, 50%

N
t/4°C S
1.05
determine the required concentration of the Long Life Coolant I~

~

Y
N
P

VAV.84

and therefore the Long Life Coolant volume to add. 3 |

1.00 N

30%]

Coolant freezing temperature against addition volume of the
Long Life Coolant

Freezing temperature CO)| -15 | =20 | =25 | =30 | -40

)

o

50 100 °C
Temperature
Long Life Coolant concentration  (%)| 30 | 35 | 40 | 45 55 7070-00241EX

Long Life Coolant addition volume (L) | 6.9 | 8.1 | 9.2 | 10.4 | 12.7

Water volume (L)y| 16.1 | 149 | 13.8 | 12.6 | 10.3

Total coolant volume L) 23

(Using KATO Diesel Long Life Coolant)
(8270-0246-2E)

2) If it is possible that the temperature may be about to drop below the freezing temperature of the coolant currently
in use, add the Long Life Coolant.
Once you have finished adjusting the Long Life Coolant concentration, start the engine and allow it to mix the

coolant fully, then use a hydrometer or concentration gauge to check the actual concentration.
8570-0083-0E
CAUTION ‘ )

+ Use only genuine KATO Diesel Long Life Coolant. Other brands could cause corrosion of

copper and aluminum components and reduce their lifespan. The freezing temperature might
be different, leaving the risk of freezing and engine damage.

+ Use the Long Life Coolant within the concentration range between 30 —60%. If the
concentration is below 30%, anti-corrosion effect is reduced. If it is 60% or more, the freezing
temperature becomes higher.

+ If you top up the coolant level with water or repair coolant leakage, always recheck the Long
Life Coolant concentration. If you do not check and adjust the concentration as necessary, the
reduced Long Life Coolant concentration could allow freezing of the coolant which would

damage the engine.

(6) Precautions on handling Long Life Coolant
1) No fire near Long Life Coolant

Long Life Coolant is a hazardous substance and must not be handled near fire or other source of ignition.
8270-0178-1E
CAUTION ‘ )

Long Life Coolant is flammable, so beware of fire.

2) Do not drink Long Life Coolant
Long Life Coolant is poisonous. Never allow it into your mouth even when diluted. If you drink it by accident,

make yourself vomit immediately and consult a doctor.
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3) Never leave Long Life Coolant unattended or improperly stored

If you decant Long Life Coolant into smaller containers for storage, seal the container and clearly label the lid

"COOLANT" respectively. Store them out of direct sunlight and out of the reach of children.
(8570-0106-0E)
< A WARNING

+ If you accidentally get Long Life Coolant in your eye, wash the affected area immediately in

large amounts of clean water and consult a doctor.

* When you add or replace the coolant, check that it has cooled sufficiently.

(7) Consumable part number
Refer to the "Consumable parts guide".
(8) Radiator core cleaning procedure

If dust or dead plants build up on the radiator core, oil cooler core or intercooler core, their cooling effect is

drastically reduced and this can cause overheating. Remove dust and debris.

1) Detach the undercover and remove the cover (A’ that is between

N
I
] ) gigé‘iii Protector net

the radiator and the oil cooler. Egigigig
NNSNENNN

. NANRRREN

NANSRAE,

2) Detach the protector net to clean any dust from the front side of /é “iiiiii Radiotor

it, using 0.2MPa (2kgf/cm?) or less of water or compressed air and = N

keeping it as perpendicular as possible. Wing bolt t
3) If dead plants etc. are wedged between the fins of the core, use a %@

thin wire to remove them, taking care not to damage the fins.

Also clean dust or debris off the protector net. Use a wire

4) Reattach each cover to their original positions. blockages

% e Qil cooler
Intercooler

Remove dust \\

from the fins. & Cover ®

Clean with water @

or compressed air. 9370-00230E

(8270-0180-1E)

CAUTION

+ Always wear protective goggles when cleaning.

+ Ifyou clean using water or compressed air at high pressure, the radiator fins can be deformed,
blocking the flow of air and defeating the object of cooling. Keep an adequate distance

between the nozzle and the core.

(9) Procedure for cleaning the cooling system

When replacing the coolant because its antifreeze performance has declined, always clean the cooling system at
the same time.

Refer to the separate engine manual for the method of cleaning the cooling system.
(8270-0181-2E)
< A WARNING >

* When the radiator coolant is hot, it could spray out dangerously when you take the radiator
cap off, possibly causing burns.

+ If you have to take the radiator cap off, wait until the coolant has had time to cool and slowly

loosen the cap to allow pressure to dissipate before you remove it. Check the coolant level and

top up with the coolant from the reserve tank.
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1-2-4 Inspection and replacement of the sound absorbing material (urethane) (937s-0136-0)

CAUTION (8270-0216-0E)

The sound absorbing material (urethane) is designated as a safety part for periodic replacement and

as such it must be replaced every 5 years.
If the material is peeling, falling off or being deteriorated, replace or repair it immediately, even

if it is not yet the scheduled time.

(1) Engine cover

A DETAIL
58 9478-00040
Ref. No. Part name Q'ty | |[Ref. No. Part name Q'ty

28 Lining (sound absorbing material: urethane) 2 49 Lining (sound absorbing material: urethane) 1
29 Lining (sound absorbing material: urethane) 2 50 Lining (sound absorbing material: urethane) 2
30 Lining (sound absorbing material: urethane) 1 51 Lining (sound absorbing material: urethane) 2
31 Lining (sound absorbing material: urethane) 1 52 Lining (sound absorbing material: urethane) 1
33 Lining (sound absorbing material: urethane) 1 53 Lining (sound absorbing material: urethane) 1
34 Lining (sound absorbing material: urethane) 1 54 Lining (sound absorbing material: urethane) 1
35 Lining (sound absorbing material: urethane) 1 55 Lining (sound absorbing material: urethane) 1
36 Lining (sound absorbing material: urethane) 1 56 Lining (sound absorbing material: urethane) 1
37 Lining (sound absorbing material: urethane) 1 57 Lining (sound absorbing material: urethane) 1
38 Lining (sound absorbing material: urethane) 1 58 Lining (sound absorbing material: urethane) 2
39 Lining (sound absorbing material: urethane) 1 59 Lining (sound absorbing material: urethane) 1
40 Lining (sound absorbing material: urethane) 1 60 Lining (sound absorbing material: urethane) 1
41 Lining (sound absorbing material: urethane) 1 61 Lining (sound absorbing material: urethane) 2
42 Lining (sound absorbing material: urethane) 1 62 Lining (sound absorbing material: urethane) 1
43 Lining (sound absorbing material: urethane) 1 63 Lining (sound absorbing material: urethane) 1
44 Lining (sound absorbing material: urethane) 3 64 Lining (sound absorbing material: urethane) 2
45 Lining (sound absorbing material: urethane) 1 100 Lining (sound absorbing material: urethane) 1
46 Lining (sound absorbing material: urethane) 1 102 Lining (sound absorbing material: urethane) 1
47 Lining (sound absorbing material: urethane) 2

48 Lining (sound absorbing material: urethane) 2

(947S-0011-0E)

]

(9]

w
'



(2) Slewing table

Ref. No. Part name Q'ty
16 Lining (sound absorbing material: urethane) 1
17 Lining (sound absorbing material: urethane) 1
18 Lining (sound absorbing material: urethane) 1
19 Lining (sound absorbing material: urethane) 1
21 Lining (sound absorbing material: urethane) 1
22 Lining (sound absorbing material: urethane) 1
23 Lining (sound absorbing material: urethane) 2
24 Lining (sound absorbing material: urethane) 1
25 Lining (sound absorbing material: urethane) 1
27 Lining (sound absorbing material: urethane) 1
44 Lining (sound absorbing material: urethane) 1
46 Lining (sound absorbing material: urethane) 2
47 Lining (sound absorbing material: urethane) 1
48 Lining (sound absorbing material: urethane) 1
51 Lining (sound absorbing material: urethane) 1

(3) Oil reservoir

(947S-0012-0E)

Ref. No. Part name Q'ty
16 Urethane (sound absorbing material: urethane) 1
17 Urethane (sound absorbing material: urethane) 1
18 Urethane (sound absorbing material: urethane) | 2
19 Urethane (sound absorbing material: urethane) 1
20 Urethane (sound absorbing material: urethane) 1

(937S-0120-1E)

-54 -

947S-00050

20

18 937S8-00830



1-3 Inspection and replacement of the engine 0il 93700016-15)

Oil level gauge

Qil filler hole

Qil level gauge

9370-002108
(1) Inspection procedure
If the position of the oil film on the oil level gauge is below the proper oil level range as shown in the diagram
above, top up with the engine oil.
Take care not to fill with oil beyond the FULL level.

< A WARNING N (8670-0078-0E)

After the engine has been running for a long time, the engine oil will be extremely hot, so allow

the engine to cool adequately.

CAUTION (8570-0082-0E)

+ If the engine oil is extremely dirty or if the machine is working under severe conditions,

shorten the oil replacement interval appropriately.
*+ The machine should be on level ground when you check the oil level.
* Clean around the oil filler hole before you add oil so that no dirt etc. will enter with the oil.
* Choose the right engine oil for the outside air temperature in the region.
+ After adding oil, wait for five or six minutes before checking the oil level. If you check the oil
level immediately after adding, it may show a misleadingly low level, leading to overfilling.

* Spilled engine oil can cause fire, so wipe it away immediately.

(2) Inspection and replacement intervals
Inspection interval --:+----- At the time of preoperational checks
Replacement interval ------ Every 500 hours of operation
After delivery of a new machine, the engine oil should be replaced after 60 hours of

operation.

Note Refer to the separate engine manual for oil replacement and topping up procedures.
Note Engine oil volume ------ 22L

Oil pan 18L

Oil filter and others 4L
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1-4 Removal of the engine and hydraulic pump 37s-0015-1g)

Heater hose

©)
NS . - Bolt (rear)
o ;\\ 2% ‘ o
Fuel hoses ‘ f / T Bolt (front)
‘,‘ ~ <

=
=

= (2]
©
g
[©]
[©}

Heater hose

lol0L(@)

937S-00051E
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(1) Removal
1) Disconnect all hoses etc. from the pump. (Fig. (1))
Note Drain all hydraulic oil from the oil reservoir before you disconnect the suction hose.
2) Detach the engine control cables (accelerator actuator cable and stop cable) from the engine. (Fig. (2))
3) Disconnect the heater hoses and fuel hoses from the engine. (Fig. (3))
Note Drain all fuel before you detach the fuel hose.
4) Disconnect the air conditioner hoses from the engine (for the machine with the air conditioner provided).
(Fig. 4))
5) Remove the bolts which fasten the engine to the slewing table, attach the sling wire rope to the engine and lift it
with a crane clear of the slewing table. (Fig. (5))
Note 1. Electrical wiring to the engine must be disconnected.
2. Mass
(1) Engine mass: 520kg (dry mass)
(2) Hydraulic pump mass: 126kg

(2) Inspection and mounting
1) Inspection
Refer to the engine service manual for inspection and repair procedures for the engine.
2) Mounting
Reverse the removal procedure to remount the engine and then check the following points.
(1) Tightening torque for engine mounting bolts: 372N -m (38kgf*m)
(2) Thoroughly wipe away all traces of oil and grease from the threaded parts of the bolts and always apply screw-
lock compound to them before tightening them.
3) After mounting it, check the following points.
(1) Confirm that the engine control devices are correctly attached to the engine. (Refer to the section 2-2 for the
method of mounting and adjusting the accelerator actuator cable and stop cable.)
(2) Confirm that the oil pan drain plug on the underside of the engine is not loose and that the washer is in the place.

(3) Confirm for the tension of the fan belt. Confirm that fan belt Compressor

10—15mm

pulley is not bent and that the belt is not chafed.

Fan belt

Compressor belt 9175-00400E
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2. Replacement and adjustment of the accelerator actuator

2-1 Accelerator actuator specifications 17s-0030-1g)

(817S-0029-0E)

Color mark (tape)

Yellow

Dimension A when mounted

170 — 180mm

Dimension B

Approx. 1000mm

Attachment direction for the
accelerator-side cable

Wind the cable onto the pulley in the counterclockwise direction.

Pulley rotation direction
(acceleration direction)

Counterclockwise

Part number

709-45000006

Dimension A: Loose spring length on the accelerator side

Dimension B: Cable attachment length on the accelerator side

—
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2-2 Mounting and adjustment of the accelerator actuator s7s-ots-se)

Follow the procedure below to mount the accelerator actuator.

Engine stop-side cable

% Accelerator-side cable

Bracket

Accelerator actuator

947S-00060E

(1) Precautions on mounting the accelerator actuator
1) The winding direction of the accelerator cable on the pulley varies with the type of machine it is mounted on, so
two models of accelerator actuator are specified. When you are going to replace the accelerator actuator, always

ready a compatible replacement.

CAUTION (8475-0019-1E)

Always use a compatible accelerator actuator. If you use one that is incompatible, failures could

occur. The APC100 system will not work correctly and the motor could burn out.

2) When connecting the cables of the accelerator actuator, the starter switch must be in the "OFF" position with the
engine stopped.

3) Disconnect the negative terminal side of the battery cable.
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(2) Attaching the pulley to the engine injection pump

Attach the pulley to the governor control lever of the engine Governor control lever

injection pump so that the arrow on the side of the pulley points

upwards.
V= /’
N\
Cable attachment hole
Tightening torque: 4.7N+m (0.48kgfsm)
777S-00130E
(3) Mounting the accelerator actuator Tightening torque: 16.6N+m
1.7kgf-
Mount the accelerator actuator onto the bracket so that the water (1.7kgt-m) g
(]

drain hose points downwards.

Bracket

Engine stbp—side /' Accelerator actuator

cable .
Water drain hose

947S-00070E
(4) Adjusting the pulley's high idling position
Turn the pulley counterclockwise until the governor control lever reaches the stopper on the high idling side.

Note To fix the pulley in the high idling position, use a jig such as the one shown in the following diagram or a spanner.

Jig or spanner ~[\ Jig

300

/
\Tl

M
Acceleration direction

h 17 Units: mm
(counterclockwise)
707A-00921E
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(5) Attaching the accelerator-side cable to the pulley

Accelerator-side cable
attachment channel
(Injection pump side)

Fix the pulley in the high idling position then attach the
accelerator-side cable to the cable attachment channel on the
injection pump side of the pulley.

O Accelerator-side cable
fl[”’,('

Keep the gap between the nuts large
817S-00150E

(6) Fastening the accelerator-side cable
1) Lightly fasten the accelerator-side cable to the bracket. Take Tension adjuster nut

care to adjust the cable so that it is not too slack or too tight and

does not pull the pulley diagonally. Accelerator-

2) Detach the pulley fastening jig (or spanner). If the pulley winds side cable
back in the low idling direction, tighten the tension adjuster nut
to adjust the pulley position (angle of rotation) until the governor | . -+ ghtening torque: 33.3Nem (3.4kgfem)

control lever lightly touches the stopper. Then turn the tension 9378-00770E

adjuster nut one turn further to increase the tension of the cable

then tighten the locknut to the regulation tightening torque

33.3N+m (3.4kgf*m) to fasten the cable securely to the bracket.

CAUTION (847S-0020-1E)

When you attach the accelerator-side cable, do not give it more than the regulation amount of

tension. Mistaken overtightening could cause the following failures.
* During manual accelerator control (accelerator backup switch in the manual position, manual
accelerator switch in the UP/DOWN position), the drive motor of the accelerator actuator could
overrun and burn out.

* Even if the APC100 system is normal, various engine speed control functions will not work.

-61 -



(7) Attaching the engine stop-side cable

Stop-side cable
attachment

pulley. Then wind the engine stop-side cable onto the pulley in the channel

Attach the engine stop-side cable to the designated point on the

opposite direction from that of the accelerator-side cable.

Wind clockwise
(Accelerator-side cable =
counterclockwise)

8178-00171E

(8) Fastening the engine stop-side cable

Lightly fasten the engine stop-side cable to the bracket. Take care Tension adjuster nut

to adjust the cable so that it is not too slack or too tight and does not
. Engine stop-
pull the pulley diagonally. side cable
Unscrew the adjuster nut by 1.5 turns then tighten the locknut to
the regulation tightening torque 33.3N-m (3.4kgf*m) to fasten the

cable to the bracket. Locknut tightening torque: 33.3Nem (3.4kgfem)

817S-00181E

CAUTION (847S-0021-1E)

Fix the engine stop-side cable with an appropriate tension. If it is incorrectly tensioned, the

following failures could occur.
* Cable is overtaut: In the low idling position (on the accelerator dial), the engine
speed is unstable or the engine stops.

" Cable is not taut enough: The engine will not stop.
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2-3 Checks before supplying power to the APC100 system (17s-00s2-2)

After you have mounted the accelerator actuator, check the items below
before you supply power to the APC100 system.

(1) Check that there is adequate slack in the cables between the
bracket and the accelerator actuator. When the accelerator actuator
operates, the accelerator-side cable moves through a maximum
stroke of 15mm while the stop-side cable moves through a
maximum stroke of 30mm. When this happens, the cables
themselves deflect, so they must have adequate slack between the

bracket and the accelerator actuator.

(2) Checking the state of the loose springs on the accelerator actuator
end
Check that the loose springs on the junctions with the accelerator
actuator are not kinked or completely compressed. If they are
kinked or have no room for further compression, the engine speed

will not be able to match the position of the accelerator dial.

-63 -

Position changes
when pulled

Must have adequate slack

Accelerator actuator
817S-00190E

Loose spring
(must have some room for further

compression)

Must not be kinked

Accelerator actuator
817S-00200E



2-4 Checking the status of the APC100 system (s17s-0033-2e)

After you have completed the pre-power-up inspection, check the status of the APC100 system as described below.

CAUTION (8475-0022-1E)

You must confirm that the accelerator actuator is mounted correctly before you switch on the

APC100 system. If you do not do this, the engine speed will be unable to match the position of the

accelerator dial or the drive motor of the accelerator actuator could overrun and burn out.

(1) Checking all switch and dial positions
1) Starter switch: "OFF" position

8178-00211

2) Accelerator dial: "Low idling (~sm-)" position

8178-00221

3) APC switch: "Normal (AUTO)" position

8178-00230

4) Accelerator backup switch: "Normal (AUTO)" position

Accelerator @

backup switch
4\@ >

AE FE)
AUTO MANUAL

817S-00240E
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(2) Checking the wiring connectors of the accelerator actuator
Connect up the wiring connectors of the accelerator actuator and
check that they are normal.

(3) Checking that the accelerator actuator works in the low idling
direction
Switch the starter switch to the "ON" position (the engine does not
start) and supply power to the APC100 system. Check that when

you do so the accelerator actuator moves in the low idling direction ;
A Accelerator actuator
(the pulley rotates) and comes to rest after approximately two
. . . . Direction to rotate to the low idling

seconds in the region of the low idling position. When the position «+ "A" direction (clockwise)
temperature of the hydraulic oil is below 30°C, the automatic warm- 847V-000108
up function will engage, so the engine speed will come to rest at
around 1250min!' (rpm). If this happens, press the quick accelerator
switch on top of the knob of the right control lever (boom/bucket)
to cancel the automatic warming-up.

(4) Checking manual operation of the accelerator actuator
Switch the accelerator backup switch to the manual position and 77 2V Accelerator

check manual operation of the accelerator actuator as described < @ 4
below. Q -l

UP DOWN
@ Accelerator
backup switch
manual position

B FE
AUTO MANUAL
817S-00260E
1) Switch the manual accelerator switch to the "UP" (Q) position
Manual
and check that after about three seconds the governor control accelerator . 7 &Y Accelerator
e . P itch

lever of the injection pump touches the high idling stopper and a\gl SOSition m >

then the drive motor of the accelerator actuator stops. After that, -~

with the motor stopped, pull back the cover of the loose spring up DOWN

on the accelerator-side cable and check that the spring still has

some margin and is not completely compressed.
BE

FE
AUTO MANUAL

8178-00271E
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2) Switch the manual accelerator switch to the "DOWN" (~smm-)

position and check that the pulley rotates in the low idling 7 7% Accelerator

Manual accelerator
. . . itch
direction for about three seconds and then the drive motor of the < W SDVSV?,N position
-~

accelerator actuator stops. After that, with the motor stopped,
pull back the cover of the loose spring on the engine stop-side up @ DOWN

cable and check that the spring still has some margin and is not

completely compressed.

BE F&
AUTO MANUAL
817S-00280E
847S-0023-1E
CAUTION ( )

After you have kept the manual accelerator switch to the "DOWN" (~sm-) side until the accelerator
actuator drive motor stops, you will not be able to start the engine. In this situation move the manual

accelerator switch to the "UP" (9) position for a moment and then start the engine.
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2-5 Automatic correction operation for the accelerator actuator cable (9s70-0027-0)

"APC100" which is mounted on this machine has the function of correcting the accelerator actuator cable automatically.
When you have finished work, perform the following automatic correction operation more than once a week for 1 —2
months after delivery of a new machine, and more than once a month thereafter.

Set the heavy duty operation mode "ON", econo mode "OFF" and auto-slow mode "OFF", and turn the accelerator dial
to the "9" position not to put any load on the machine (with each control lever in the neutral position) for 5 seconds or

more.

A=

o

%ﬁ_ %% g}
=8

OFF OFF i §

c—n O % |

ECONO 4’[U| 2 ‘
L ]

947E-00130

CAUTION (9470-0037-0E)

If the accelerator actuator cable is not corrected automatically, the engine speed may not reach the

maximum speed even if the accelerator dial is set to the maximum speed position.
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2-6 Adjusting the engine control system (ss7s-0017-1g)

Switch the accelerator backup switch to the "AUTO" position to adjust the engine speed according to the following

procedure.
No. Subject Working details Adjustment | Data name | Rated value
1 | Preparation - 1 | After the accelerator actuator has been
Only replaced, check that it is correctly attached.
applicable Caution
when the * Replace the accelerator actuator with the
accelerator starter switch "OFF".

actuator has
been replaced.

+ When you replace the accelerator actuator,
check that the supplied replacement is set
for high idling. When you attach the new
accelerator actuator cable, push the governor
control lever of the engine injection pump
fully to the high idling side.

mode settings

2 | Preparation - 2 | After the accelerator dial has been replaced,
Only follow the procedure below to attach the dial.
applicable ‘1 Loosen the setscrew and detach the dial.
when the S .

. 2 Turn the shaft of the accelerator dial
accelerator dial . .
clockwise until it reaches the stopper.
has been - ) _
replaced. 3) Fit the dial onto the shaft so that the dial
pointer mark points to the high idling
position then turn the dial clockwise until
it reaches the stopper.
4) Tighten the setscrew to fasten the dial
securely onto the shaft.
5 Turn the accelerator dial fully back
counterclockwise.

3 | Power supply Turn the starter switch to the "ON" position.
When you do so, the accelerator actuator will
move to the low idling position.

4 | Switch and

Set each mode and switch as listed below.

Switch or mode name Setting
Work mode Heavy duty
Auto-slow mode OFF
Econo mode OFF
Accelerator backup switch AUTO
APC mode H

(937S-0069-0E)
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No Subject Working details Adjustment | Data name | Rated value

5 | H-IDLmenu | (1 Switch to the ADJUST MODE. K]{L]
display

2) Select the 5. H-IDL menu.
K A T O

H—IDL L:CL
SPAD 95. 0 %

—PPAA 82. 5 %
RCES 2150 min-t
NCES 2350 min—1
AES 2350 min-T
VESS 2.5 V
51 71 E:END

847V-00020

6 | Engine start Start the engine and allow it adequate time to

warm up.

7 | Delete the high | Press switch "L" until you hear a "pip" sound
idling " | which indicates that the high idling correction
%());T ;lft(l)(r)rllla}c/i% Y€1 value for automatic adjustment has been
adjustment deleted.

8 | High idling ‘1) Turn the accelerator dial fully clockwise SPAD Approx.
speed until it reaches the stopper. When you do 95%
adjustment so, the accelerator actuator will move to

the high idling position.

'2) Read the data item which is marked with PPAA 81.0 —
the arrow on the display and confirm that 84.0%
it is the rated value.

[TF NOT]

-+ Use switches "5" and "7" to set the rated / PPAA 82.5%
value.

'3) Check that the control lever (driven by the
accelerator actuator) of the engine injection
pump is lightly resting on the high idling
stopper.

4) Check that the displayed Actual Engine AES Approx.
Speed (AES) value is correct. 2350min!

(rpm)

[IF NOT]

» Readjust the cables on the accelerator side
and the engine stop side of the accelerator
actuator.
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Subject

Working details

Adjustment

Data name

Rated value

L-IDL menu
display

(1) Press switch "E" to return to the
ADJUST MODE.
(2) Select the 7. L-IDL menu.

K A T O
L—IDL
SPAD
PPAA
RCES
NCES

—AES
VESS
51 71

156. 0 %
57. 1 %
770
950
950 min—1
2. 0V
E:END

min-1
min-1

9478-00510

10

Low idling
speed
adjustment

(1) Turn the accelerator dial fully
counterclockwise until it reaches the stopper.

(2) Read the data item which is marked with
the arrow on the display and confirm that
it is the rated value.

AES

9503’ min™
(rpm)

[IF NOT]
+ Use switches "5" and "7" to set the rated
value.

B

11

Recheck high
idling speed

Turn the accelerator dial to the position of the
stopper on the high idling side and confirm
that the potentiometer position signal value
(PPAA) and the Actual Engine Speed (AES)
have their rated values.

PPAA

AES

82.5%

Approx.
2350min!

(rpm)

[IF NOT]
+ Readjust according to section No. 8 for
high idling speed adjustment.

12

Recheck low
idling speed

Turn the accelerator dial to the position of
the stopper on the low idling side and
confirm that the potentiometer position
signal value (PPAA) and the Actual Engine
Speed (AES) have their rated values.

PPAA

AES

571 7%

950" min"!

(rpm)

[IF NOT]

+ Readjust according to section No. 10 for
low idling speed adjustment, then adjust
repeatedly according to section No. 10
until you reach the rated values.

13

Complete
adjustment

(1) Press switch "E" to return to the ADJUST
MODE.

(2) Press switch "E" again to return to the
normal mode.

(@[]
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3. Data f||e (817S-0055-0E)
3-1 Engine(937s-oo72-0E)

(1) Change points

Item HDI10231I HD10231
1) Engine name Mitsubishi 6D34-TLE2A diesel engine | Mitsubishi 6D34-TLEI diesel engine
2) Rated output kW (PS)/min! 125 (170) /2150 125 (170) /2150
3) Engine dimensions (mm) 1365 X790 X995 1365 X790 X995
4) Engine dry mass (kg) 520 510
5) Cooling fan ¢ 620 X9 (speed increasing ratio 0.9) | ¢ 620 X9 (speed increasing ratio 0.90)
6) V-belt length (mm) 1220 1195
7) Muffler, tail pipe Low noise type Standard type
8) Muffler fastening U-bolt Band type U-bolt
9) Air cleaner Resin type Metal plate type
10) Intercooler O O

(947S-0015-0E)

(2) Performance curves

Standard JIS D0006-2000

Ambient condition: Temperature 298K

Dry barometric pressure 99kPa

(Total barometric pressure 100kPa, vapor pressure 1kPa)
Accessories: Fan, air cleaner, generator, without exhaust silencer

[T 1]
PSRRI Nem
Torque 700
— : S 600
: L == S
4 500 g
| i ] A
KW | | 400
140 | 300
Output
120 - pi R
7
/'/
*g_ 100 - P
=
O
80 -
- /
60 7
o gkWeh
o
40 - \ ‘ \ 240 E
Fuel consumption g
, T 230 32
| | Lt C
S E—— 220 8
210 ¢
’ L

1000 1200 1400 1600 1800 2000 2150
Engine speed min”

9478-00080
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3-2 Consumable parts guide (s37s-0017-0k)

Refer to the engine parts list for engine consumable parts such as an element etc.

[Consumable part name] Air cleaner element

1. Element
119-71201001

2. Cover

3. Valve

4. O-ring

5. Indicator

6. Adapter

9370-00420E

Air cleaner assembly: 119-71200001

[Consumable part name] Long Life Coolant

R

[ LI
. RN D
. . .
At .o

KATO Diesel
Long-life

S

200L 18L
999-32053020 999-32053010

7070-02543E
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1. Main mechanism esrsoorz26)

This machine is equipped with a diesel engine as power source which drives hydraulic pumps to generate high hydraulic
pressure. The pressurised oil produced passes through a circuit as detailed below to operate hydraulic motors and

cylinders which are used for excavation, travel and swing in this fully hydraulic excavator.

Arm cylinder

Boom
Left Travel Right e cylinder
pilot pilot pilot lIJ'Cde
valve valve valve Cylinaer Swing
o o g
> - @ T R R
o S = ! !
T HERE | — ]
b o 5 I lw Py
8 o o |
é H i z | H |
gllell 5] —m—mr l
- ] : © : '...Q:._tfs ——————— o> T trol | |
o control valve
R NS o } Ceft /2 Right
: | ! J traveling [ ~Ct@Y) traveling
1 ==t et motor \_seal motor
|
by rmm——— |
| N R, ! —
g |
I )
Safety }
lock 1 '] Control valve |
vave ! Direct Travel L
[ forward/reverse| ight ——— e~
) travel switching (”g )
Solenoid
valve Travel For
(left) attachment
Swing Bucket |
Boom I Boom |
Arm | Arm Il
/
[ Block A /] Block B
%
Return /
filter yad 4
; P
Ol 5777777772 7
reservoir /J
r=1 Check Check & ~———— High-pressure oil
I | valve B valve A ;
y [' % 7777, Low-pressure oil
A
o —
. Suction
. o] K
Sugction ) ] o
strainer Engine oo é — Circuit oil
. x{o 4
Pilot pump P3 / ——— Pilot oil
4
Pilot filter Pump P2 Pump P1 2
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The main components of this machine are the crawler-type lower structure, superstructure which carries the engine,
pumps, operator's seat etc., and front attachment comprising the boom, arm and bucket.
Each part is operated by pressurised oil sent from two engine-driven pumps P1 and P2. Pressurised oil from pump P1
passes to the control valves in block A and pressurised oil from pump P2 passes to the control valves in block B. The
right control lever controls the boom and bucket cylinders while the left control lever controls the arm cylinder and the
swing motor. The central traveling control levers operate the right and left traveling motors respectively.
The hydraulic circuit of this machine is equipped with the following safety devices to ensure smooth work and
safeguard the hydraulic circuit.
* Travel brake valve and parking brake
When the machine is stopped, this automatic braking device operates to prevent the machine moving off down
slopes or slipping on inclined roads, and the mechanical brake works securely when the machine is stopped and
parked.
+ Swing brake valve
Maintains an appropriate amount of speed reduction of the superstructure to prevent motor damage caused by the
shocks when swinging stops.
* Swing parking brake
When swinging stops, this brake operates automatically to prevent the superstructure from swinging spontaneously
on slopes.
* Anti-drift valve
Built into the boom cylinder bottom and arm cylinder rod sides of the control valve to reduce spontaneous fall of the
attachments.
* Main relief valve
Built into the control valve to prevent damage to hydraulic equipment under overloads and to limit the working
pressure of the hydraulic circuit.
* Overload relief valve
Built into the cylinder ports of the control valve to restrict abnormally high pressures inside the cylinders generated

by overloading and protect the cylinders, boom, arm and bucket.
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t (8578-0115-1E)

ic pump equipmen

2-1 Pum P circuit (837S-0020-0E)

2. Hydraul

947S-00090E
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2-1-2 Description of the pump circuit (s37s-0020-3€)

This pump comprises two identical variable piston pumps, pumps P1 and P2, which are connected in line on a single input
shaft. A pilot gear pump P3 is also attached. They generate three lines of high pressure.

The pressurised oil from pump P1 flows to block A of the control valve and is used for the left traveling motor, swing
motor, speed increase of the boom cylinder extension side and arm cylinder.

The pressurised oil from pump P2 flows to block B of the control valve and is used for the right traveling motor, option,
bucket cylinder, boom cylinders and speed increase of the arm cylinder.

The pressurised oil from pump P3 is reduced in pressure by an internal relief valve. It then passes through the safety lock
valve to the pilot valves (right), (left) and (travel) for use as pilot pressure for switching the spools of the control valve.
The pressurised oil from pump P3 also flows to the solenoid block or control valve to operate various controls.

When the spools of the control valve are in the neutral positions, the pressurised oil from pumps P1 and P2 passes
through the central bypass circuit of the control valve, turns the foot relief valve to "on-load" and flows from port R
through the return filter to the oil reservoir. The foot relief valve creates a pressure in the central bypass circuit of the
control valve. By sending this pilot pressure to the pump, the output volume of the pump is minimised when the spools
of the control valve are in the neutral positions.

The return circuit incorporates an oil cooler which prevents excessive temperature rise in the oil flowing in the circuit.
When the oil temperature is low, check valve [10] opens to restrict the oil to bypass the oil cooler, allowing the oil to flow

directly back into the oil reservoir.
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3. Measurement and adjustment of the pressure of
pressurised Oil ss.ose)

To ensure the safety of operation and of the hydraulic circuits themselves, the main circuit is fitted with a two-step main

relief valve and the swing circuit is fitted with a swing relief valve. The pilot circuit is fitted with a pilot relief valve.

3-1 Two-step main relief valve 27s.0038-0k)

This is a single main relief valve built into the control valve which
determines the lower pressure setting for use of the front attachment
and the higher pressure setting for use of the traveling motors and high-

power front attachment use.

Main re_li:ef/valve/-- )

X"
837S-00630E
3-1-1 Pressure measurement method (s47s-0028-1E)
(1) Turn the starter switch from "ON" to "START" to "ON" to start the K A T O
engine. —PUMP 1 31. 4MPa
PUMP 2 31. 4MPa
(2) Set the work mode to "Heavy duty", the APC mode to "H", the H OIL 50 0° C
auto-slow mode to OFF and the econo mode to OFF. CLDP 0. 250A
FCLP 0. 250A
(3) Display the A PUMP1 or B PUMP2 data on the adjust mode menu PPSP 0 4MPa
screen. AES 2150min—1
(4) Warm up the engine following the instruction manual until the 5t 71 E:END
hydraulic oil temperature rises to 50 = 5°C. 8475.00201

Note Hydraulic oil temperature is indicated as H.OIL on the adjust mode screen.
(5) Turn the accelerator dial fully clockwise to the high idling stopper position.
(6) Lift the boom or move the arm lever to full stroke and take readings of the relief pressures P1 and P2. (Low-
pressure measurement)
(7) In this condition, press the high power switch (*g* ) on the right control lever and take readings of P1 and P2 during

the following ten seconds. (High-pressure measurement)

Indicated pressures MPa (kgf/cm?)
) Relief when boom lifted or Wti.th tt}(lie. hti}%h pogytqr SWitt%h
When no lever is moved arm operated (low pressure) ?gftllv(aflfghlgres:lfr%r)l tion on the
PUMPI 2.9 — 4.4 (30 — 45) 31.4%4 (320') 32.9%* (335%%)
PUMP2 2.9 — 4.4 (30 — 45) 31.4%4 (320') 32.9%* (335%%)

(857S-0156-0E)
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3-1-2 Main relief valve adjustment method (s47s-0030-2€)
If high pressure adjustment is necessary, adjust 1) and 2). If low pressure adjustment is necessary, adjust 2) only.

(1) Main relief valve

Z face
Locknut [7]
PQQQLFLE . .-
I—_/ - = I
Z
- o 77, Z L
= e — I -
( ] LXR___)'
Adjust screw [10] Sleeve [8] Adjuster spring Main poppet
Locknut [9] Piston D [5] Pilot poppet

837S-00641E

Note When you turn sleeve [8] and adjust screw [10], turn them reversely and so on to avoid applying excessive force

on the adapter and hose attached to adjust screw [10].

1) High-pressure adjustment

+ Unscrew locknut [7] and tighten adjust screw [10] until piston D [5] comes into contact with the Z face.

* Adjust sleeve [8] to adjust the high-pressure side pressure. After that, lock the position by tightening locknut [7].

2) Low-pressure adjustment

+ Unscrew locknut [9] and loosen adjust screw [10] after high pressure adjustment to adjust the low-pressure side
pressure. After that, lock the position by tightening locknut [9].
One quarter turn of the adjust screw = 10MPa (102kgf/cm?)

3) After adjustment, return the adapter and hose attached to adjust screw [10] to their original positions.
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3-2 Pilot relief valve for the pilot hydraulic system (sa7s-oo2s-4)

The pilot relief valve is built into the pilot gear pump which is connected in tandem to the main double pump. This
hydraulic system is constantly pressurised to provide the hydraulic pressure for various switching functions.
1. Hydraulic pressure supply for the left and right control pilot valves
and travel pilot valve
2. Hydraulic pressure supply through the solenoid valve for the swing
parking brake, high power function and travel transmission
switching etc.
3. Hydraulic pressure supply for the direct forward/reverse travel and
travel pressure rise signals
4. Hydraulic pressure supply for the boom and arm holding valve
release signals

5. Hydraulic pressure supply for the superstructure and travel

pressure switches 8375-00151E
6. APC proportional electromagnetic valve

Therefore if the pressure in this hydraulic system is too low or too high, it could cause problems.

3-2-1 Pressure measurement method (e47s-0033-2€)
(1) Stop the engine and press on the air breather rubber cap on the oil
reservoir to relieve air pressure in the reservoir.
(2) Connect the pressure gauge (0 — 9.8MPa) (0 — 100kgf/cm?) to the
pickup coupler on the inlet of the pilot filter.
(3) Turn the starter switch from "ON" to "STRAT" to "ON" to start the
engine.
(4) Comfirm that there is no oil leakage from the gauge connection.
(5) Set the work mode to "Heavy duty", the APC mode to "H", the
auto-slow mode to OFF and the econo mode to OFF.
(6) Warm up the engine following the instruction manual until the 8375-00161E
hydraulic oil temperature rises to 50 = 5°C.
(7) Turn the accelerator dial fully to the low idling and high idling stopper positions and read the each pressure
indicated on the pressure gauge.
Note Pilot relief valve pressure at low idling: 3.14 — 3.43MPa (32 — 35kgf/cm?)
Note Pilot relief valve pressure at high idling: 3.43 — 4.22MPa (35 — 43kgf/cm?)

3-2-2 Relief valve adjustment method and its adjustment amount (sa7s-0034-2€)
Use the relief valve which is built into the pilot gear pump to adjust the
pressure.
(1) Loosen locknut ([10]-5) and turn adjust screw ([10]-4) to adjust
the pressure then lock the screw position with locknut ([10]-5).
Note 1. Tightening torque: 29.4N+m (300kgf*cm)
2. One turn of the adjust screw = 1.7MPa (17.4kgf/cm?)

[10]-4
[10]-5

8378-00171
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4. Equipment related to the hydraulic pump esrsoriroe)

4-1 Removal and mounting of the equipment related to the hydraulic pump

Pump A2

b% Control valve P1 /L ?

—

g PumpAf NN
Control valve P2 /;;@
° &

4

Drain filter

Control valve F£ & A

Pilot line filter P1

— Pump Pi1

Pump Dr

e
@ Control valve Fr
“ea

Check valve: [20]

@ o
W,
S

Check valve: [10]

(1
{ ({r
f([[(@b

Tightening torque:
34.3N-m (3.5kgf-m)
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(9375-0112-0E)

Example) Control valve: [2]

Part name

Corresponding to the ref.
number in the hydraulic
circuit diagram

Hydraulic pump: [1]

Tightening torque:
52.9N-m (5.4kgf-m)

Tightening torque:
73.5N-m (7.5kgf-m)

Pilot line filter P2

Tightening torque:
24.5N-m (2.5kgf-m)

Accumulator: [19] @095

Pump PSV

Pump B3

Pilot line filter: [14]

Return filter: [12]

947S-00110E



4-1-1 Maintenance of hydraulic devices (7670-0202-1)
This machine is hydraulically powered and uses high-precision hydraulic equipment. Therefore if it is not operated and
maintained correctly, its performance will be reduced and its lifespan shortened with an increased risk of malfunction.

Always carry out the following daily inspections.

(8570-0084-1E)

e
< A WARNING

+ Always relieve pressure on the oil reservoir before you inspect or service any hydraulic part or
system.

+ Never interfere with the pump regulator setting and relief settings of the control valve and
brake valve.

* The bolts holding hydraulic equipment in place are under an extremely high force, so they are
tightened to the right torque. In case of trouble, contact your authorised KATO dealer.
Special bolts are used for attachment of hydraulic equipment, so you should not use normal
commercially available ones which might cause breakdowns.

+ If the hydraulic oil is hot, wait for it to cool before carrying out inspection and servicing.

If you start work while the oil is hot, you risk severe burns.

* When you have replaced the hydraulic device, return filter or hydraulic oil, you should allow

a running-in period of approximately 10 minutes at engine low speed with the control levers

in their neutral positions (with no load applied).

(1) Daily inspection of hydraulic devices

. Check the oil level.

2. Check for bubbles,
discoloration and turbidity.

. Check whether there is any
oil leakage from the
reservoir.

. Check that oil temperature
is within the normal range
during operation.

1. Is there any
abnormal noise?

2. Is there any ail
leakage from the
pump shaft
connection?

Check for

abnormal noise

or oil leakage. Check for oil
leakage from pipe
connectors

(flanges, unions,
screw connections,
cut-in connections)
and from valve%

L

Check for
abnormal noise

or oil leakage. .
5 Check for all Check the
2 leakage from operation of
hydl_'aullc each cylinder
equipment . and inspect
and hydraulic for oil leakage.
hoses, such
o, as the oil
[
4 cooler and
rotary seal.
8470-00172E
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4-1-2 Pump and pump drive (937s-0020-0€)

Example) Control valve: [2]
Center flex coupling Part name T
Set Corresponding to the ref. number
clscrew . in the hydraulic circuit diagram
Tightening torque:

Alumi insert Element 100—120Nem (10—12kgf+m)

Hexagon socket bolt
Tightening torque: 435N+m (44.3kgfem)

0,@
Hexagon socket bolt [5] /
Tightening torque: 210—230N+m (21—23kgfsm) Spring pin

Hydraulic pump: [1]
800312E

937V-00010E

(1) Reduction of pressure in the oil reservoir
When taking apart hydraulic piping or changing hydraulic oil, stop the engine and press on the air breather rubber

cap. Start work after pressure has been completely relieved. When you refill with hydraulic oil, remove the cover

from the return filter.

ACAUTION

Remove the filter cap with care so that you might
not get burned or injured with hydraulic oil that
could spurt out from the tank. Before removing the
cap, stop the engine and then press the rubber cap
on the air bleeder top until the pressure inside the
tank is completely released. pxyay 767-75107001

Press
Rubber cap

837E-00180EX
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(2) Removal
1) Disconnect all pipes and hoses from the pump.
Note 1. Mark each hose with the name of the corresponding port to prevent mistakes in reassembly.
2. Drain the hydraulic oil from the oil reservoir before you disconnect any hoses.
2) Arrange the sling wire rope to the pump and support it with a crane then undo bolts [10] to detach the pump from
the engine. (Pump assembly mass: 126kg+Pump cover mass: 15kg)
3) Remove hexagon socket bolts [5] and remove the coupling from the engine.
(3) Inspection and repair
1) Check that there are no cracks or other damage to the coupling.
(4) Mounting
Reverse the removal procedure to mount the pump with particular attention to the following points.
1) Tightening torque for bolts [5]: 210 —230N-m (21 —23kgf*m)
Always check that you have applied screw-lock compound.
2) Thoroughly wipe away all traces of oil and grease from the threaded parts of the bolts and always apply screw-

lock compound to them before tightening them.
4-1-3 Extraction of air from the hydraulic pump (7270-0107-3€)

If you have replaced hydraulic oil or the hydraulic pump itself or removed the pump suction hose, you must go through

the following air extraction procedure to extract air from the pump casing before starting the engine.

Drain ports

8370-00591E

(1) Air extraction procedure
1) Fill the oil reservoir with hydraulic oil to the regulation level.
2) Open the drain ports on the top of the pump.
3) Pour hydraulic oil in through both ports to fill the pump casing.
4) Tighten both joints and hoses, and run the pump unloaded at engine low speed.
5) Loosen both joints and hoses a little and extract the air from the pump casing.

6) After confirming that the air is out, tighten both joints and hoses.

CAUTION (8270-0184-1E)

+ The pump will be damaged if it is run with air inside the casing. If you have replaced
hydraulic oil or the pump itself or removed the pump suction hose, you must extract air from
the pump casing.

+ Air extraction from the pump casing and hydraulic circuits must always be done with the
pump unloaded at engine low speed. At engine medium speed or more or with the pump under

load, air can enter the pump and damage it.
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4-1-4 Replacement of the pump discharge hose (767s-0224-0€)

Bolt
Tightening torque: 48N-m (4.9kgf-m)

Bolt
Tightening torque: 48N-m (4.9kgf-m)

947S-00150E

CAUTION (937S-0122-0E)

The pump discharge hose and tail hose are designated as safety parts for periodic replacement and

as such they must be replaced every 2 years or every 4000 hours of use, whichever occurs sooner.
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4-1-5 Control valve (937s-0021-0€)
(1) Removal
1) Disconnect all pipes, hoses and harnesses that are connected to the control valve.
Note 1. Mark each hose with the name of the corresponding port to prevent mistakes in reassembly.
2. Drain the hydraulic oil from the oil reservoir before you disconnect any hoses or pipes.
2) Attach the sling wire rope to the control valve and support it with a crane. Then remove bolts [2] and remove the
valve from the slewing table. (Mass of the valve: 180kg)
(2) Mounting
Reverse the removal procedure to mount the control valve with particular attention to the following points.
1) Tightening torque for control valve mounting bolts [2]: 217N-m (22.1kgf*m)
2) Thoroughly wipe away all traces of oil and grease from the threaded parts of the bolts and always apply screw-

lock compound to them before tightening them. Example) Control valve: [2]
Part name
Rotary seal | Corresponding to the ref. number
Boom cylinder (extension) ‘\| in the hydraulic circuit diagram

Pilot valve (right forward)
Control valve (5a2)

Rotary seal
Control valve (5a4)

Bucket cylinder (retraction) ‘58\3554 l\o
0

Oil reservoir Dr2 0r2
~0r

Bucket cylinder (extension)

Boom cylinder (retraction) Q’\

Pump (Pi2) ‘F\r]\

®i2__Control valve (4a4)

5pi3_Block
j 5TSoIenoid valve (Pb2)

%5 Shockless valve (E)

J/ paPilot valve (ift forward)
oil B/WShocklessvalve ()
reservoir Q//\WBIOCK

17
o

Shockless valve (M)

Solenoid valve (P1) #7PR2 oy (a) % 1
Pump (A1)

Control valve (5b5)
Solenoid valve (Pt1)

Pilot valve (right backward)

4a4

Control valve (4b3) (5b2) < [* 1D
5a2} Q
Control valve (4Pi3) 6 Control valve: [2]
Pilot valve (digging) sa @ M 800368E
o) ™~

Control valve (C1) 44

Control valve (5Pi1) sa4 )
Shockless valve (G)
Solenoid valve (Pb1) ’
41 ‘ ’

5a3

R

@

2

75

» Swing motor (M)

Rotary seal

&
S

482
Swing motor (B)

\

4!
Rotary seal

Swing motor (A)
4N Arm cylinder (retraction)

482

Pilot valve (left backward)
Solenoid valve (Pa2)
Shockless valve (J)

4b2
403

i3~ Control valve (5a3)

4> Arm cylinder (extension)
Oil reservoir
Control valve (5a2)

FIPump (Pi1)

""’ é Bolt [2]
Control valve (4Pi2) < Tightening torque:
Shockless valve (F) N 217N-m (22.1kgf-m)
Solenoid valve (Pa1)

) Y “ay Solenoid valve (Dr)
Qil reservoir - control valve (C2)
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4-1-6 Replacement of the air breather element (7670-0205-1g)

(8270-0188-1E)

e
< A WARNING

+ Relieve pressure in the oil reservoir before you start to replace the air breather element.
* The hydraulic oil will be hot immediately after the engine stops, so wait until it cools to 40°C

and less before you start work.

(1) Replacement procedure
1) Press on the rubber cap to extract the pressurised air inside the reservoir.
2) Turn the cover about 90° clockwise and remove the cap turning counterclockwise.
Then turn the cover counterclockwise to remove and detach the element.
3) Place a new element and fasten the cover turning clockwise until it touches the element inside. Further turn the
cover 90° to fasten.

4) Finally fasten the cap tightly by hand.

@— Rubber cap (nut)

Cover
Element
@ﬁ Attachment bolt

a Tightening torque: 2.9 — 4.9N*m (0.3 — 0.5kgfsm)

Body assembly

Packing

8370-00651E

(2) Replacement interval
Replacement interval ------ At the time of hydraulic oil change and every 1000 hours of operation or yearly
(3) Consumable part number

Refer to the "Consumable parts guide".
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4-1-7 Cleaning and replacement of the suction strainer (7670-0206-1€)
(1) Cleaning and replacement procedure
1) Relieve pressure from the oil reservoir.
2) Remove the strainer from inside the oil reservoir.
3) Clean the strainer with a clean, non-flammable solvent and dry it thoroughly.

4) Inspect the strainer and O-ring and replace them if they are damaged.

O-ring——O

8370-00641E

(2) Cleaning and replacement intervals
Cleaning interval -« «=««+---+ When you change the hydraulic oil
Replacement interval ------ When defective

(3) Consumable part number

Refer to the "Consumable parts guide".

4-1-8 Replacement of the return filter element (937s-0076-2€)
(1) Structure of the KATO return filter

The structure of the KATO return filter is as shown in the diagram KATF(”)\I;SB;L ?ﬁ?:rj
to the right. The hydraulic oil flows from the inside to the outside
of the element to collect the captured dirt into the element, so the
dirt does not flow into the oil reservoir structurally when the
element is replaced to remove the dirt.
If the element is replaced carelessly, the dirt may get in the
hydraulic circuit. Follow the correct procedure and replace the

element with care.

9378-00350E
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(2) Preparation
Prepare the following for element replacement.
1) Genuine KATO elements

CAUTION (937S-0077-1E)

The size and number of the filter vary with the type of the machine. If you use the breaker, be sure
to use the high-performance filter. Always use the genuine KATO filter elements. An imitation
element is not guaranteed for performance and durability. If the worst comes to the worst, it
could be damaged early and have an adverse effect on the hydraulic equipment. If an imitation

filter is used, the hydraulic equipment is not guaranteed.

2) Clean tray which is already washed: (300mm X 450mm or equivalent)
3) Clean paper or cloth: with no nap
4) Hydraulic oil (cleaning fluid): the same new hydraulic oil as the machine is using
5) Ratchet wrench
6) 19mm box wrench
7) O-ring (for the cover)
(3) Operation before replacement
Before replacing the elements, run the engine at medium speed (1000 — 1200min™") and perform traveling, swing,
bucket, arm and boom operation in that order for two minutes respectively to collect the dirt into the return filters
from the hydraulic circuit. Then stop the engine.

(4) Reduction of pressure in the oil reservoir AC AUTION

Press the top of the rubber cap to relieve pressurized air in the Remove the filler cap with care so that you might

not get burned or injured with hydraulic oil that

. could spurt out from the tank. Before removing the
Ireservoir. cap, stop the engine and then press the rubber cap
on the air bleeder top until the pressure inside the
tank is completely released. pxgsy 767-75107001

(5) Disassembly procedure
1) Unscrew the four bolts on the filter cover to remove the cover

and O-ring from the filter case.

937S-00370E
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2) Pull the element assembly out of the filter case.

937S-00380

CAUTION (9375-0079-0E)

Hold the spring and put the underside of the element on the inside flange of the filter case for about

ten minutes to drain the oil from the filter assembly.

3) After pulling out the element assembly, put the removed cover onto the filter case to prevent entry of dirt or dust

into the reservoir.
9375-0080-0E
CAUTION ( )

Do not replace the elements in a dusty workplace.

The wind contains dust, so take an appropriate action for protection against the wind in a windy

workplace before replacing the elements.

4) Put the element assembly from which the oil is drained onto the

tray.

937S-00390

CAUTION (937S-0081-0E)

Use the washed tray. If the tray is dirty, it makes the lower part of the center bolt of the element
assembly dirty. If the tray is not washed thoroughly, the hydraulic oil could be contaminated by

the dirt, so caution is required.
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5) Extract the snap pin from the center bolt on the top of the

element assembly.

6) Unscrew the castle nut to remove the spring from the center bolt.

7) Extract the safety valve from the center bolt.

8) Remove the center bolt from the elements, and separate the two

elements and the retainer.

-90 -

Castle nut

Safety valve

16

9378-00400E

9378-00410E

937S-00420E

937S-00430



(6) Cleaning and inspection
1) Thoroughly clean the component parts of the element assembly except the elements using the new hydraulic oil
which is prepared in advance.
2) Cover the washed parts with a cloth etc. which is prepared in advance to prevent dirt adhesion.
3) Check the O-ring. If it is damaged or stretched, replace it with new one.
(7) Assembly of the element assembly
Follow the procedure below to assemble the new elements.

1) Prepare the clean paper or cloth for element assembly. g

937S-00440

2) Assemble one element to the center bolt.

937S-00450

3) Attach the retainer onto the assembled element.

937S-00460

CAUTION (9375-0082-0E)

Do not forget to attach the retainer.
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4) Assemble the other element onto the retainer.

937S-00470

5) Attach the safety valve to the elements.

Safety valve

@
9375-00480E

i . Ti 1 Castle nut
6) Attach the plate spring onto the safety valve. Tighten the castle Tiahtening torque: B
nut to the center bolt to the regulation torque (10 — 15N -m). 10—15N-m ‘

Plate spring

937S-00490E

CAUTION (8270-0189-1E)

If the tightening force on the castle nut is insufficient, the filter can not work efficiently.

Tighten it to the regulation torque.

7) Insert the snap pin into the center bolt. Snhap pin

9378-00500E
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8) Hold the plate spring and store the element assembly into the

filter case.

9378-00510

CAUTION (937S-0106-0E)

When storing the element assembly into the filter case, keep the elements not to come into contact

with the other parts so that the elements do not get dirty.

9) Check the O-ring for damage again. Then attach the O-ring in -
place and put the cover onto the filter case. ) ,‘g\ ;’iog_m;?ri\;\‘%torque:
10) Attach the washers to the four bolts and tighten the cover to the N
filter case to the regulation torque (20 — 34N-m). CD\ O-ring
(8) Element replacement interval ‘/
Replacement interval ------ Every 500 hours of operation or six
months

After delivery of a new machine or

right after the hydraulic oil is

changed, the elements should be 9375-005208
replaced after 150 hours of
operation. Also when you change
the hydraulic oil, they should be
replaced.
(9) Consumable part number

Refer to the "Consumable parts guide".

CAUTION (937V-0018-0E)

* You cannot wash the return filter element and reuse it. Always use a new, genuine KATO,

filter element.

+ If you are using the hydraulic breaker, replace the standard filter element with a high-
performance type.

* When you have replaced the return filter, you should allow a running-in period of
approximately 10 minutes at engine low speed with the control levers in their neutral

positions (with no load applied).
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4-1-9 Replacement of the drain filter cartridge (7770-0099-2€)
(1) Cartridge replacement procedure
1) Relieve air pressure in the reservoir. Oil reservoir

2) Use the specified wrench to remove the cartridge (1.

3) When fitting a new cartridge, coat the packing surface with clean
hydraulic oil and turn the cartridge through approximately 2/3 of
a turn after the packing contacts the seal surface.

4) Start the engine and check that no oil leaks through the seal
surface.

(2) Cartridge replacement interval

Replacement interval ------ Every 1000 hours of operation or yearly 8370-00660E
After delivery of a new machine, the cartridge should be replaced after 150 hours of
operation.

(3) Consumable part number

Refer to the "Consumable parts guide".
CAUTION (8270-0191-0E)

* You cannot wash the cartridge and reuse it.

+ Always use a new, genuine KATO, filter cartridge.

4-1-10 Recording when replacing the return filter element (7670-0209-2€)
There is a label stuck to the inside of the cab door for you to record when
you replace the filter element. Be sure to stick the sticker when you

change the filter element.

There are stickers
inside the box of the
return filter element.
Stick the stickers
here corresponding
to the replacement
date when you
replace the filter
element.

7670-00951E

Replacement of Return Filter Element CAUTION
®Replace paper element of the filter in 150 operating hours for the first time and then, every 500 hours.
®Replace paper element of the filter at the replacement of hydraulic oil and also in 150 hours after the

replacement of hydraulic oil.
®Put the sticker for year and month of replacement on following space.

®Replace cartridge after first 150 hours-run and then
every 1000 hours.

®Remove old cartridge with special wrench.
For replacement with new cartridge, apply oil to
packing seal and tighten 2/3 turn by hand after
packing contacts base.

M @®Start engine and check for leaks, be sure to fill oil up

5000h | 5500h | 6000h | 6500h | 7000h | 7500h | 8oooh | 8500h | 9000h [ 9500h to level.

150h | 500h 1000h 1500h 2000h 2500h 3000h 3500h 4000h 4500h
Y.

CIIIA 837-75104002

837-75104002a
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4-1-11 Replacement of the pilot line filter element (7770-0100-3€)
(1) Replacement procedure
Follow this procedure to replace the element.
1) Relieve air pressure in the reservoir.
2) Unscrew the filter case () and pull it off downward then turn the
filter element (2) while pulling it off downward.
3) When reassembling, replace the element @ and O-ring (3 with

new ones. 8370-00670
4) Tighten the filter case (D to the head assembly at the regulation

torque.
Case (D tightening torque: 78.4 + 4.9N-m (8 + 0.5kgf'm)

CAUTION (8270-0192-1E)

* You cannot wash the filter element and reuse it.

+ Always replace with a new, genuine KATO, filter element.
* When replacing the element, take care that the hydraulic oil will not splash onto the

accelerator actuator.

(2) Element replacement interval
Replacement interval ------ Every 1000 hours of operation or yearly
(3) Consumable part number

Refer to the "Consumable parts guide".
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4-1-12 Accumulator handling (7670-0212-2e)

(8270-0193-1E)

e
< A WARNING

In this machine fitted with an accumulator, the front attachment will fall under its own weight if
the control lever is moved for the attachment to lower within a few minutes after the engine has
stopped.
After the engine has stopped, move the safety lock lever to the lock position and lock the optional
attachment control pedal with its lock pin.
High-pressure nitrogen gas is sealed into the accumulator, so any inappropriate handling is
potentially highly dangerous. Strictly observe the following points.

+ Never pierce the accumulator or bring it near a fire or other source of heat.

* Do not weld a boss etc. onto the accumulator.

* When disposing of the accumulator, the enclosed gas must be released. Contact your

authorised KATO dealer.

An accumulator is fitted in the control circuit as a pressure-accumulation
device. It allows the control circuit to go on functioning for one or two
minutes after the engine stops.

Therefore if you move the control lever to lower the front attachment, it

is able to move down under its own weight.

You can also release residual pressure in each circuit (boom, bucket,

arm) by moving the control levers in this condition.

The accumulator is fitted as shown in the diagram on the right.

837E-00220X
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4-2 Hydraulic oil replacement and flushing s7s-o112.0g)

4-2-1 Hydraulic oil replacement (9470-0034-0€)
(1) Oil level check
Check the level of hydraulic oil every day.
The level of oil in the oil reservoir varies with the extension and retraction of the cylinders, so to check the oil level,
first fully retract the arm cylinder and fully extend the bucket cylinder as shown in the diagram and place the

bucket on level ground.

Arm cylinder fully retracted

Bucket cylinder fully extended

Bucket in contact
with the ground

Hydraulic oil level inspection and filling position
9370-00370E

CAUTION (8270-0185-1E)

If you overfill with hydraulic oil, there will be insufficient air space in the oil reservoir, so when

the oil level rises, the pressure in the oil reservoir will rise excessively, possibly causing breakage

in the pipe system. Keep to the regulation volume.

(2) Reduction of pressure in the oil reservoir
When taking apart hydraulic piping or changing hydraulic oil, stop the engine and press on the air breather rubber
cap. Start work after pressure has been completely relieved. When you refill with hydraulic oil, remove the cover

from the return filter.

MACAUTION

Remove the filter cap with care so that you might
not get burned or injured with hydraulic oil that
could spurt out from the tank. Before removing the
cap, stop the engine and then press the rubber cap
on the air bleeder top until the pressure inside the
tank is completely released. pwxsy 767-75107001

Press
Rubber cap

837E-00180EX
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(3) Hydraulic oil replacement procedure

1) Park the machine on firm, level ground in the hydraulic oil filling position and relieve pressure in the oil
reservoir.

2) Drain hydraulic oil through the drain plug and clean the suction strainer before closing the drain plug.

3) Remove the return filter cover and fill with hydraulic oil to the regulation level on the level gauge while pressing
on the air breather rubber cap.

4) Fit the return filter cover.

5) Extract air from the pump.

6) The oil contains air, so run the engine at idling speed and operate the machine gently for 10— 15 minutes,
moving the cylinders evenly, then put the machine in hydraulic oil filling position and recheck the level.
The oil level should lie between the H and L lines on the level gauge. Do not top it up beyond the H level. Do top
it up if it is below the L level.

B
&

) Rubber cap

Suction strainer

Filter cover
(hydraulic ail filler hole)

2 H

' % L
A WARNING :
Do not loosen this drain plug
while it is under hi
‘..p:r.:w. .,.: hi:;:,..,u,., - Level gauge

707-75118001 Drain plug
937E-00250E
(8270-0186-1E)
CAUTION

+ Always top up with new oil of the exact same brand and name. Do not mix with other oil
products.

+ Always extract air from the pump after changing hydraulic oil.

* When you have replaced hydraulic oil, you should allow a running-in period of
approximately 10 minutes at engine low speed with the control levers in their neutral

positions (with no load applied).

(4) Inspection and replacement intervals
Inspection interval ------ At the time of preoperational checks
Replacement interval -+ When using KATO recommended hydraulic oil: Every 2000 hours of operation
or yearly
When using NIPPON OIL HYRANDO WIDE KV32, KV46 or KV68:

Every 5000 hours of operation
Oil filling volume ------ 165L
Total oil volume --------- 290L CAUTION (8270-0187-0F)

Hydraulic oil will deteriorate naturally even if the machine is not being operated, so if the machine

is stored for a long period, thoroughly inspect the condition of the hydraulic oil, and replace it if

necessary, before starting to work.
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4-2-2 Flushing (937s-0083-1E)

(1) Precautions when changing hydraulic oil
Flushing when you change hydraulic oil is very important. Hydraulic oil is replaced when the periodic replacement
interval has expired, when it has deteriorated extremely, when it is contaminated with water or different type of oil,
or when it contains large quantities of metal fragments, debris or other foreign bodies. In special cases it may also
be changed when the machine is to be left unused for prolonged periods.
In any case flushing is an absolutely necessary part of the oil changing procedure. Its purpose is to eliminate
decomposed oil, corrosion, anti-corrosion paint, insoluble impurities and other materials which may be clinging to
the inner surfaces of pumps, valves and pipes, as well as foreign bodies which may have sunk to the bottom of the
oil reservoir. The oil in the system must also be eliminated to remove water and different oil types which have
mixed with the oil. These foreign substances cause foaming of the oil and corrosion of metal parts. Occasionally
they can also cause gaskets to expand, causing severe damage to hydraulic equipment.
Furthermore if decomposed oil is left in the system, the lifespan of new oil is greatly reduced and residual moisture
causes clouding and corrosion. To avoid such problems, take great care to drain all oil from the pipes and hydraulic
equipment.

(2) Flushing after replacing the return filter elements
Be sure to flush (wash) after replacing the elements. Even if the elements are replaced carefully, dirt can get in the
oil reservoir. Flush to filter the dirt through the return filters.
Follow the procedure below to perform the flushing process.
1) Start the engine and run it at low speed for about one or two minutes.

Wait until the return filters are filled with hydraulic oil. Flush at engine medium speed for about ten minutes.

CAUTION (937S-0084-0E)

Never move the levers during the flushing process.

If any lever is moved, dirt could get in the hydraulic circuit.

(3) After replacing hydraulic equipment
1) After replacing the hydraulic pump or control valve, perform the flushing process in the same way as "(2)
Flushing after replacing the return filter elements" above.
2) After replacing the hydraulic cylinder, start the engine and move the replaced cylinder through five strokes or
more without reaching the stroke end at engine medium speed.
3) After replacing the hydraulic motor (swing or travel), start the engine, lock the motor and operate the levers
halfway at engine low speed to relieve pressure for about one minute. Then move the replaced motor at engine

medium speed with the least possible load in either direction respectively for ten seconds at least three times.
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(4) After attaching the additional optional hydraulic pipes
1) Bypass the connection hose to the attachment to flush the additional pipes.
From the status above, start the engine and move the lever at engine medium speed so that the hydraulic oil can
flow to the additional pipes to perform flushing process for about one minute.
2) Connect the bypass hose to the hydraulic equipment of the attachment and perform the flushing process as
indicated in "(3) After replacing hydraulic equipment".
(5) After replacing the optional hydraulic attachment
1) If the hydraulic breaker is mounted, never move the boom, arm and bucket cylinders simultaneously. If you use
the hydraulic breaker, use the high-performance filter to filter fine dirt. If you do not do so, the lifespans of the
hydraulic pump or other hydraulic devices will be shortened.
2) If the cylinder attachment such as a hydraulic crusher is mounted, move the machine to the place the attachment
can be moved sufficiently before operating the attachment.
Move the attachment cylinder through full stroke at least five times to perform the flushing process. At this time,
never move the boom, arm and bucket cylinders simultaneously.
3) If the motor attachment such as a hydraulic piler is mounted, move the machine to the place the attachment can
be moved sufficiently before operating the attachment.
Then move the attachment motor for one minute or more to perform the flushing process. At this time, never

move the boom, arm and bucket cylinders simultaneously.
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5. Data file(817S-0055-0E)

5-1 Interchangeability of main equipment (s7s-00s5-04)

Classification Device Interchangeability Notes (interchangeable conditions)
HD1023MM<——HD10231
Engine —X—
Pump coupling —0O—
° Radiator —0O—
g
2 Oil cooler —~0O—
§ Swing gear —O—
g Battery —0O—
“ Cab —~0O—
Operator's seat —O—
Water separator —O—
Sprocket —~0O—
o Front idler —0O—
g Adjuster cylinder —O—
‘g Track roller —~0O—
% Carrier roller —0O—
= Track shoe —0O—
Track link —~0O—
Suction hose —X—
Pump —X—
Control valve —~0O—
Swing motor —0O—
Traveling motor —0O—
Boom cylinder —~0O—
Arm cylinder —0O—
Bucket cylinder —0O—
Rotary seal —~0O—
é Lever operation feeling will be
g* Pilot valve (upper) —A— heavy if an old type with decrease in
§ operation force is attached.
:% Pilot valve (travel) —O—
E Solenoid block —0O—
Lock valve —~0O—
Pressure switch —0O—
Shockless valve —0O—
Accumulator —~0O—
Check valve (back pressure) —O—
Check valve (bypass) —X—
Air breather —~0O—
Throttle valve —0O—
< Abbreviations > «—O— : Two-way interchangeable <X — : Not interchangeable (9475-0018-0E)

< /\— : Conditionally interchangeable X<—Q : One-way interchangeable
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Classification Device Interchangeability Notes (interchangeable conditions)
HD1023IM<—HD10231
Boom —0O—
- Arm —~0O—
§ Bucket —~0O—
a Side link —0O—
Tipping link —~0O—
Return filter —~0O—
Drain filter —0O—
§ Fuel filter —~0O—
é’ Suction strainer —~0O—
Pilot filter —0O—
Engine oil filter —~0O—
Air cleaner element —X—

< Abbreviations > «—O— : Two-way interchangeable

<X — : Not interchangeable

(947S-0019-0E)

< /\— : Conditionally interchangeable X<—Q : One-way interchangeable

5-2 Hyd raulic puUMmMp (93rs-0126-o)

Part No. 609-80600021
o Rated pressure 32.8MPa (335kgf/cm?)
% Delivery 115cm?/rev X 2
€ | Maximum flow 247L/min X 2
= Direction of rotation Clockwise (as viewed from shaft end)
o Rated pressure 3.6MPa (37kgf/cm?)
% Delivery 10cm’/rev
g | Maximum flow 21.5L/min
© Direction of rotation Clockwise (as viewed from shaft end)
Mass 126kg

5-3 Check valve (937S-0128-0E)

(947S-0020-0E)

Back pressure

Bypass

Part No.

669-53800001

669-61200001

Cracking pressure

0.20 + 0.03MPa (2.0 * *kgf/cm?)

0.6 = 0.01MPa (6.0 * *kgf/en?)

Mass

Approx. 0.16kg

Approx. 0.16kg
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5-4 Control valve (947S-0023-0E)

Type UKX28-23
L ] ) Boom, Arm, Bucket 31.4MPa (320kgf/cm?)
2 Main relief
8 When traveling and pressurising 32.9MPa (335kgf/cm?)
a
3 ) Bottom side of arm, Boom, Bucket 34.3MPa (350kgf/cm?)
8 Port relief
~ Rod side of arm 36.3MPa (370kgf/cm?)
Mass Approx. 180kg

(937S-0019-0E)

HD10231I: 669-22600012
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5-5 Consumable parts guide (s7s-0022-0r)

[Consumable part name] Air breather element

Air breather assembly: 689-17600012

. Body

. Element
689-17602011

. Cover

. Locknut

Cap

. Packing

. Caution plate

N =

~No oA w

8170-00710E

[Consumable part name] Suction strainer

Suction strainer assembly: 689-12600003

1. Strainer
689-12600103

1-1 O-ring

009-46301044

2. Center bolt

3. Holder guide

4. Nut

5. Spring

9370-00290E
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[Consumable part name] Return filter element

-0 @@

Zj Filter element

689-37310024

N

0

\
@

&

Y,

i@ @@(@(ﬂ(.

Return filter assembly: 689-31200004

filter element
689-33510001

857S-00690E

* [High-performance]

[Consumable part name] Drain filter cartridge

Drain filter assembly: 689-25100001

1. Head

2. Cartridge
689-35703032

7070-02570E
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[Consumable part name] Pilot line filter element

Pilot line filter assembly: 689-29300004

1. Element assembly
689-29300102

2. Head assembly

3. Case

4. O-ring
009-46002060

8670-02070E
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1 . Control eqUIpment .................................................................................... 107
1_1 Control equipment Circuit ............................................................................................. 107
2. Equ|pment related to Control deVICGS ............................................................ 108

2_1 PllOt ValVeS (boom’ arm’ bucket’ SWlng) ........................................................................... 1 10



1. Control equipment ess.oossz)

Control devices are located in the cab, under the floor and on the slewing table and are connected by pilot hoses. They

comprise the pilot valve, solenoid valve, lock valve, shockless valve etc.

1-1 Control equipment circuit (ss7s-0029-0g)

1-1-1 Hydraulic circuit diagram ss7s-0020-0k)

22.5MPa
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2. Equipment related to control devices esrsosi-e)

Example) Control valve: [2]

; . Part name
'?i(z;:]tening torque: 33.3N-m (3.4kgf-m) Pilot valve: [3] Corresponding to the ref. number
Bolt — - D‘l:]% 805171E y in the hydraulic circuit diagram
° { .
Tightening torque: 48N-m (4.9kgf-m) / Pilot valve: [3]
Bolt " [No.|805171E

Tightening torque: P,

prs 33.3N-m (3.4kgf-m) 7/
.3N-m (3.4kgf-m -
Bolt ( [Pl </<
Tightening torque: Ny
4P

48N-m (4.9kgf-m)

(=)

Bolt

Tightening torque: NG

48N-m (4.9kgf-m) ?
@

Pilot valve: [18]
[No.|800379E

Shockless valve: [21]
[No.|805801E

Lock valve (T1)
Tightening torque: 49N-m (500kgf-cm) Pilot filter

P2
Shockless valve (D) n@ / (P2)
Tightening torque: !
49N-m (500kgf-cm) ¢ 0.6 restrictor

Lock valve (A1)
Tightening torque:
29.4N-m (300kgf-cm)

Shockless valve (B)

Control valve (5b3)

Tightening torque:

49N -m (500kgf-cm)
A\

Q\

v

Bolt
Tightening torque: 24N-m (2.5kgf-m)

?gﬁgﬁz \tlgrléi(e(:;) \ Tightening torque: Control valve (C‘?“Jaf;t)ml valve
49N-m (500kgf-cm) 49N-m (500kgf-cm) (5b3)
Control valve Control valve
g/:(SaB) (4Pi1)
Lock valve (A3) Control valve
Tightening torque: /(4b2)

29.4N-m (300kgf-cm)
Control valve (5a3)
Tightening torque: 49N -m (500kgf-cm)

Shockless valve (K)
Tightening torque: 49N-m (500kgf-cm)

Bolt

Shockless valve (A)
Tightening torque: 49N+m (500kgf-cm7

Lock valve (T3)
Tightening torque: 49N-m (500kgf-cm)

Control valve (4a3)
Solenoid valve (Pb1)
Solenoid valve (Pa1)

Shockless valve (L) Control valve (4a4)

Tightening torque: 49N-m (500kgf-cm)

Lock valve: [11]
[No.|800317E

937V-00031E
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Control valve (P
N

.

Pt1
Tightening torque:
36N-m (370kgf-cm)

Control valve (Py1)

Control valve (Py2) y
x 5
Tightening torque: 36N-m (370kgf-cm)

Rotary seal (E) y
x =
Tightening torque: 36N-m (370kgf-cm)
Swing motor (PG) y
x z
Tightening torque: 36N-m (370kgf-cm)

Control valve (5a5) y
Xpaz
Tightening torque: 36N-m (370kgf-cm)
Control valve (5Pi2) =5
prz
Tightening torque: 36N-m (370kgf-cm)

Control valve (Dr3)

S

Control valve: [2]

Lock valve: [11]

-1

Example) Control valve: [2]

1
Part name

Corresponding to the ref. number

g1) in the hydraulic circuit diagram

Pilot filter (P1)
~

=]
Tightening torque:
36N-m (370kgf-cm)

Solenoid valve: [17]

Sy \ﬁain pipe
Dt

Tightening torque: 74N-m (750kgf-cm)

Control valve (4b4)
~

ﬂkless valve (F)
al

Tightening torque: 36N-m (370kgf-cm)

ﬂkless valve (G)
Pb1

Tightening torque: 36N-m (370kgf-cm)

Control valve (5a4)
~

Dr
Tightening torque: 74N-m (750kgf-cm)

Accumulator: [19]

Throttle valve: [22]

947S-00350E
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2-1 Pilot valves (boom, arm, bucket, SWing)(777s-0080-1E)

(1) Removal
1) Remove 12 screws (left and right) from the cover and lift the boot to unscrew the locknut of the control lever.

2) Disconnect the wiring cord from the control lever and detach the control lever from the pilot valve while turning
it.
3) Remove the pilot valve attachment bolts and disconnect the hoses connected to the pilot valve with the pilot

valve slightly raised.
Note Mark each hose with the name of the corresponding port to prevent mistakes in reassembly.

Screws

Locknut
Tightening torque:
41.2N*m (420kgfecm)

Control lever

Cover

Boot
8370-00970EA

(2) Attachment
Reverse the removal procedure to attach the pilot valve with particular attention to the following points.

1) Tightening torque for the locknut of the control lever: 41.2N+m (420kgf*cm)
2) Secure the boot by using the cover to clamp it from the side.

3) Tighten the screws to the tightening torque about 0.39N-m (4kgf*cm). Do not over tighten the screws as this may

crack the cover.
4) Put a bundle of wires into the "U" groove of the valve to press it down using the boot.
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(947V-0025-0E)

G Front attachment
1 . Front attachment ....................................................................................... 1 1 1
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1_3 Bucket Circuit ......................................................................................................... 1 15
2. Removal and mountlng Of the front attachment ................................................ 1 17
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1. Front attachment esrs-00ss-16)
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1-1-1 Hydraulic circuit diagram ss7s-0030-0e)

9478-00250E

Q'ty

Part name

Control valve

Pilot valve
Boom cylinder (R)

Boom cylinder (L)

Solenoid valve
Shockless valve

Ref. No.
2
3
6
7
17
21
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1-1-2 Description of the boom circuit (s37s-0021-3g)
The two boom cylinders are operated by No. 4 spool of the control valve (block B) and No. 3 spool of the control valve
(block A). When the boom spools are in the neutral positions, the boom cylinders are at rest. When the boom lever is moved
forward or backward, the boom cylinders extend or retract to raise or lower the boom.
Each port of the boom 1 spool houses the cavitation prevention makeup valve and overload relief valve that prevents
outside pressure causing abnormal high pressure in the circuit when the spool is in the neutral position. When the boom
spools are switched to the extension side, the pressurised oil from pump P1 and P2 merges inside the control valve to flow
to the boom cylinder bottom side.
If the boom spools are switched to the retraction side, the boom 2 spool is in neutral and the only pressurised oil from pump
P2 flows to the boom cylinder rod side.
(1) Boom recycling circuit
The retraction side of the boom 1 spool is equipped with a recycling mechanism so that the returning oil from the
cylinder bottom side flows to the rod side again.
(2) Boom raising priority circuit
‘1) When boom raised and bucket crowded
The pressurised oil from pump P1 passes through the parallel channel in the control valve (block A) to the boom
cylinder bottom side.
The pressurised oil from pump P2 is supplied to the boom and bucket spools of the control valve (block B), but
a pilot pressure (5pi3) acts to regulate the stroke of the bucket spool so that it does not move to full stroke. Thus
the channel is constricted and pressure is maintained for the boom raising operation.
2) When boom and swing operations are performed simultaneously
The pressurised oil from pump P2 passes through the parallel channel in the control valve (block B) to the boom
cylinder bottom side.
The pressurised oil from pump P1 is supplied to the boom and swing spools through the parallel channel in the
control valve (block A), but a pilot pressure of boom 2 acts on the boom raising priority valve at the same time
which constricts the swing oil channel to supply oil to the boom in priority.
(3) Boom anti-drift valve
There is an anti-drift valve on the boom cylinder bottom side to

minimize leakage from the boom cylinders and reduce boom

gravity lowering. FULL
(4) Slow operation mode " 5
When the work mode is switched to the slow operation mode, the é ‘—é:
[}
lowering pilot pressure acts on (5pi2) through the solenoid block. g_ i: P - i
This restricts the spool stroke and maintains the range of slow ¢ (% !
J— |
operation to improve the lowering operation. !
0

Control lever angle
707S-00341E
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1-2 Arm circuit (8375-0022-0E)

1-2-1 Hydraulic circuit diagram (ss7s-0030-0€)

ARM

Pressure switch
098MPa

583

2 |51 sos

:?—‘B._w .22

1 I‘@@I

S Sze0e ]
|

1505

e

.
MFTBCOD3ATLE2A | =~
125kw/2150min" Dr - B1

Ref. No. Part name Q'ty
2 Control valve

3 Pilot valve

8 Arm cylinder

17 Solenoid valve
21 Shockless valve

alalaln -

947S-00260E
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1-2-2 Description of the arm circuit (s57s-0037-2)
The arm cylinder is operated by No. 4 spool of the control valve (block A) and No. 5 spool of the control valve (block
B). When the arm spools are in the neutral positions, the arm cylinder is at rest. When the arm lever is moved forward
or backward, the arm cylinder extends or retracts. Each port of the arm 1 spool houses the makeup valve and overload
relief valve.
When the arm is operated, the pressurised oil from pump P1 flows through the arm 1 of the control valve (block A) to
the arm cylinder.
The pressurised oil from pump P2 passes through the arm 2 of the control valve (block B) and merges with the
pressurised oil from the arm 1 inside the control valve to flow to the arm cylinder. The arm 2 is connected in tandem, but
in one section inside the control valve it is in parallel connection to improve ease of control during simultaneous
operation.
When the arm is operated to the crowding side, the returning oil from the arm cylinder rod side passes only through the
arm 1 to the oil reservoir.
When the mode is switched to the fine control mode, the pilot pressure acting on the control valve (block B) is blocked
by the solenoid block. At this time the pressurised oil only from pump P1 flows to the arm cylinder bottom side to
improve the arm operation.
(1) Arm recycling circuit
The arm 1 is equipped with a recycling mechanism so that the returning oil from the arm cylinder rod side flows to
the bottom side again.
(2) Arm anti-drift valve
There is an anti-drift valve on the arm cylinder rod side to minimize leakage from the cylinder and reduce for the

cylinder to extend with load.
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1-3 Bucket CirCUit(837s-0023-0E)
1-3-1 Hydraulic circuit diagram (s57s-0030-0€)

BUCKET 9

Pressure switch
0.98MPa.

Psv

,_M sl

aspa

.
METBCEDBATLEA | | T
125kw/2150min- Dr - 81

Ref. No. Part name Q'ty
2 Control valve 1
3 Pilot valve 2
9 Bucket cylinder 1
21 Shockless valve 1

9478-00270E
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1-3-2 Description of the bucket circuit (s37s-0023-2e)
The bucket cylinder is operated by No. 3 spool of the control valve (block B). When the bucket spool is in the neutral
position, the bucket cylinder is at rest. When the bucket lever is moved left or right, the bucket cylinder extends or retracts.
Each port of the bucket spool houses the makeup valve and overload relief valve.
When the bucket spool is switched, the pressurised oil from pump P2 flows to the bucket cylinder. The bucket spool is
fitted with an orifice to regulate the fall of the bucket to an appropriate speed.
(1) Bucket merging circuit
When the bucket is operated to the crowding side, the pilot pressure is simultaneously applied to the bucket
merging spool of the control valve (block A).
The pressurised oil from pump P1 passes through the central bypass channel of the control valve (block A) and

through external piping to join the flow from pump P2 at port C2 of the control valve (block B).
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2. Removal and mounting of the front attachment esrsoos1.05)

(777S-0083-0E)

e
< A WARNING

+ When you hit a pin with a hammer, metal splinters can fly off which could cause severe eye
injuries.
Before you start work, always put on protective goggles, helmet, gloves etc.

* Store each detached attachment so that it cannot fall over and place barriers so that no
unauthorised personnel can approach it.

+ Carry out the process in a workplace with secure footing.

* When carrying out team operations such as pin insertion and cylinder extension/retraction, take
care to work safely with good exchange of signals and communication between all those

concerned.

(1) Preparations for disassembly
When you remove the hydraulic cylinder, do the followings before detaching the connected hoses. Rest the
attachment on the ground, turn the engine off and work each pilot valve within the next | — 2 minutes to relieve
pressure from each hose. Relieve all excess air pressure in the oil reservoir completely and remove the air breather

cap.
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2-1 Bucket (767S-0150-0E)

2-1-1 Removal (8570-0075-2E)
(1) Rest the bucket to be replaced on firm, level ground. (Fig. (1))
Note When you are extracting the pins, make sure that the bucket is only resting lightly on the ground. If it is pressed
strongly against the ground, the resistance on the pins will be increased making them harder to extract.
(2) Roll the pin seal O-rings onto the bosses of the bucket. (Fig. (2))
(3) Remove the retaining nuts and bolts and extract bucket pins (A and B). (Fig. (3))
(4) Raise the boom slightly and separate the bucket from the arm. (Fig. (4))
(5) Remove the pin seal O-rings.

(D Rest the bucket
on the ground.

@
Bucket pin & Nuts
% - Bolt
Bucket pin ® \‘d (%/r\ <
M
—

BO|t\§
S Nuts

®

9370-00061E

2-1-2 Inspection and repair (857s-0043-1€)
After disassembly, inspect the following points and make repairs as necessary.
(1) Check for cracks, damage, deformation, corrosion etc. in each part of the bucket and repair cracks and damage by
welding where necessary. Remove corrosion with a wire brush and repaint the affected areas.
(2) Check for worn or missing bucket teeth. Use calipers to measure wear to the inner diameters of pin holes and
bushes, bending, damage and wear to pins etc. and replace any which exceeds wear limits. (Refer to "Service

standards".)
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CAUTION (8270-0143-4E)

+ Take care not to get grit or mud on the extracted pins.

+ Thoroughly wipe the grease, grit and mud off the extracted O-rings. If any O-ring is damaged,
deformed or hardened, replace it.

* The arm tip and tipping link have dust seals fitted on both ends, so take care not to damage

them.

2-1-3 Mounting (9370-0012-3€)

(1) Ready the bucket for mounting

(2) Clean and grease all pins and holes.

(3) Start the engine and leave it at idling speed.

(4) Fit the pin seal O-rings onto the inside of the bosses of bucket holes (b), and insert the steel bushes into the holes.
Line the arm tip holes up with the bucket holes (b) which have the steel bushes inside and insert bucket pin (B).
(Fig. (1))

Note The fit is good enough to ensure that the pin can be inserted as long as the centers of the holes are aligned, so do
not hit the pin or otherwise apply excessive force.

Note Line the pin up with the rotation stopper hole and check the pin's orientation before you insert it.

(5) Fit the pin seal O-rings onto the inside of the bosses of bucket holes (@), and raise the boom or the arm to lift the
bucket. Then adjust the cylinders so that bucket pin (A’ can be easily inserted into the bucket holes @ . (Fig. (2))

(6) After inserting each pin, line them up with their rotation stopper holes and fasten the bolts in place. (Fig. (3))

(7) Set the pin seal O-rings in the "V" grooves. (Fig. (4))

(8) Adjust the play on the bucket.

(9) Grease each pin and stop the engine. Bucket attachment is complete.

®

Bucket hole @

9370-00071E
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(8270-0145-1E)

e
< A WARNING

When aligning the pin holes, do not put your hand or fingers into the holes. If the bucket moves,

your hand or finger could be severed.

CAUTION (777S-0084-1E)

* When attaching the bucket, check to ensure - Bolt

that the steel bushes are fitted in place.

fitted on both ends, so take care not to

damage them when inserting the pin. /@% 2mm

* The arm tip and tipping link have dust seals :H

* When attaching the locknuts, leave a gap of

Locknuts
7070-03690E

2mm.

2-1-4 Adjustment method of bucket play (s170-0048-2€)

This machine is equipped with a mechanism for adjusting play on the

bucket. (This mechanism uses the successive insertion of shims to
Steel bush

Bolt

O-ring

eliminate the play in the connection between the arm and the bucket

Dust seal

which builds up due to wear.) Lock pin

This has the multiple effect of maintaining the sealing condition of the 5

O-rings and delaying the advance of wear, increasing the longevity of ‘]_‘ Fﬁii# Pin
Shim

bushes, pins etc.

Bucket Plate

5870-00371E

(1) Adjustment method
Unscrew the bolt and remove the plate. Insert shim(s) to equal the amount of play (the amount of wear) in the
connection and fix the plate back into place using the bolt.
Note Inserting shim(s) pushes on the steel bushes and reduces the amount of play in the connection.

Note Play of 0.5 — 1.0mm is suitable.
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2-1-5 Removal and attachment of the link (937s-0028-1E)
(1) Removal
1) Angle the bucket cylinder to be perpendicular to the ground. (Fig. (1))
Note When you are working with the arm raised, place a block of wood between the bucket cylinder and the arm or
arrange the sling wire rope to the bucket cylinder to support it with a crane.
2) Arrange the sling wire rope to the link to support it with a crane then remove bolt [29] and extract the bucket cylinder
pin (rod end). (Fig. (2))
3) Remove bolt [28] and extract the side link pin. (Fig.(3))
After you finish work, fully retract the bucket cylinder.

Bucket cylinder @
pin (rod end)

@@
Link é%

Side link pin @
B

K\ olt [28]
: t
Link 2

il

Side link

7-
A\

9378-00560E

(2) Inspection and repair

After disassembly, inspect the following points and make repairs as necessary.

1) Check for cracks, damage, deformation, corrosion etc. in each part of the link and repair cracks and damage by
welding where necessary. Remove corrosion with a wire brush and repaint the affected areas.

2) Use calipers to measure wear to the inner diameters of pin holes and bushes, bending, damage and wear to pins
etc. and replace any which exceeds wear limits. (Refer to "Service standards".)

3) Inspect all pipes and hoses for damage, cracks, dents, bending, crumbling, deformation and wear of the screw
threads. Replace any worn or defective parts.

4) Replace all O-rings and seals with new ones.
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(3) Attachment

1) Use the side link pin to fasten the side links to the arm. After inserting the pin, attach bolt [28] to prevent the pin

from rotating. (Fig. (1))

2) Arrange the sling wire rope to the link to support it with a crane and align the centers of the attachment holes. Use

the bucket cylinder pin (rod end) to attach the link and side links to the rod hole of the bucket cylinder. (Fig. (2))

After inserting the pin, attach bolt [29] to prevent the pin from rotating.

@  Side link pin

% Shim

)
2 R /
e
Bucket cylinder
pin (rod end)

\/
Q/

Bolt [29]

Side link

e
< A WARNING

your hand or finger could be severed.

(777S-0085-1E)

937S-00570E

When aligning the pin holes, do not put your hand or fingers into the holes. If the cylinder moves,

CAUTION

(777S-0086-1E)

avoid applying excessive force to the cylinder.

* The arm tip and tipping link have dust seals

fitted on both ends, so take care not to

damage them when inserting the pin.

* When you attach the locknuts, leave a gap of

2mm.

- Insert an appropriate thickness of shims (those marked ¥ in the diagram) to reduce the lateral

clearance in each boss to 1.0mm or less. Place the shims carefully, locating them so as to

)ﬂﬁﬁ
Locknuts

7070-03690E
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2-1-6 Removal and mounting of the bucket cylinder and hoses (947s-0026-0g)
(1) Removal

1) Disconnect the hoses connected to the cylinder. (Fig. (1))
CAUTION (767S-0309-0E)

The bucket cylinder line hose is designated as a safety part for periodic replacement and as such

it must be replaced every 2 years or every 4000 hours of use, whichever occurs sooner.

Note Attach the plug to the openings exposed by hose disconnection to prevent hydraulic oil leakage.
2) Arrange the sling wire rope around the center of gravity of the cylinder to support it with a crane then remove bolt
[29] and extract the pin. (Fig. (2))

Example) Control valve: [2]

Part name

Corresponding to the ref. number
in the hydraulic circuit diagram

* Shims

Bolt [29]

Bucket cylinder: [9]
805152E

947V-00280E

(2) Inspection and repair
After disassembly, inspect the following points and make repairs as necessary.
1) Check for cracks, damage, deformation, corrosion etc. in each part of the bucket cylinder and repair cracks and
damage by welding where necessary. Remove corrosion with a wire brush and repaint the affected areas.
2) Inspect all pipes and hoses for damage, cracks, dents, bending, crumbling, deformation and wear of the screw
threads. Replace any worn or defective parts.

3) Replace all O-rings and seals with new ones.
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(3) Mounting
1) Arrange the sling wire rope around the center of gravity of the cylinder and support it with a crane. Align the
centers of the attachment holes and insert the pin into the bottom end of the cylinder. After inserting the pin, fix
it with bolt [29].

CAUTION (847V-0012-2E)

+ Insert an appropriate thickness of shims (those marked ¥ in the diagram) to reduce the lateral
clearance in each boss to 1.0mm or less. Place the shims carefully, locating them so as to

avoid applying excessive force to the cylinder.

* The cylinder is fitted with the dust seal. Insert ] W‘Tf/ Bolt
the pin carefully to avoid damaging the seal. |
* When you attach the locknuts, leave a gap of ]
2mm. 1 :} omm
Locknuts /@

7070-03690E

2) Connect the hoses to the cylinder.
3) Raise the boom and arm until the cylinder is approximately horizontal and gradually supply pressurised oil.

Move the cylinder between its stroke ends several times to drive air out.
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2-1-7 Bucket point inspection and replacement procedure (s470-0047-2€)

CAUTION

protective goggles and a helmet.

(8270-0203-1E)

Metal fragments can fly off and cause injuries, so always wear protective clothing including

(1) Structure

(2) Parts and tools

1) Locking pin extraction

Use the short side of the pin extractor jig. Place it against the top

end of the pin and strike it with a hammer.
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Locking pin

7470-00361E

&

E Locking pin
Hammer %

&

4

A

@) @ Tooth
Pin extractor jig
7470-00522E

7470-00531



2) Locking pin extraction
When the short side has pushed all the way in, turn to the long

side and continue to strike it.

3) Removal of the point
Twist the point to the left as you pull it off.

4) Preparation for attaching the point
Clean the tooth tip.
If the tip is muddy etc., you will not be able to push the point all

the way on and then it will be impossible to knock the pin in.

5) Point attachment
Twist the point to the right while slowly fitting it into place.
Push the point on until it contacts the tooth tip.

6) Locking pin insertion
Push the point firmly onto the tooth then check the pin

orientation before pushing it into place.
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7470-00540

7470-00550

7470-00560
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7) Knocking the locking pin into place
Strike the pin with a hammer until it is flush with the top of the

point.

7470-00590

8) Locking pin is completely in place.

Underside of the point 7470-00601E

Note The pin can be inserted easily from above or below.
After inserting the pin, knock the point up, down, left and right several times with a hammer. If the pin is not
properly in place, it will drop out, so reinsert it properly.

Note If the point is worn on one side, you can change it from left to right or its orientation between up and down. This
makes wear even and improves digging efficiency.

Note If the points do not wear equally, you can improve digging efficiency by selecting points which are equally worn

for use.

(3) Limit of wear

The limit is reached when a small hole appears in the point.

/ e

State of wear (limit of use) State of wear {(beyond limit of use)
5870-00450E
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2-1-8 Inspection and replacement of the side cutters (e370-0017-0g)

(1) Inspection procedure

Limit of use: 75mm

The limit of use is as shown in the diagram.

8170-01012E

(2) Replacement procedure
1) Clean away any earth etc. which is stuck around the attachment
bolts.
2) Unscrew the attachment bolts and remove the side cutters. If the
bolts are corroded in place and cannot be removed, melt them

away to cut down.

7070-03560

3) Clean and smooth the attachment surfaces and attach new side
cutters. Use new bolts, nuts and spring washers.
Note Side cutter attachment bolt tightening torque:
621N'm (63.4kgf'm) 3%

7070-03570

2-1-9 Lifting hook inspection (optional) e70-0222a1€)

Inspect the hook for wear, cracks and deformation, the hook mounting for
cracks, the rope retainer (latch, spring, pin, spring pin) for damage, and
check the overall function.

If the hook has any problem, repair or replace it.

Spring pin

7070-03580E

7070-04250
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2-2 Arm (767S-0199-0E)

2-2-1 Removal (947s-0027-0E)

(1) Retract the arm and boom cylinders to bring the arm tip close to the ground. (Fig. (1)

(2) Disconnect the hoses connected to the bucket cylinder.

Note Attach the plug to the openings exposed by hose disconnection to prevent hydraulic oil leakage. (Fig. (2))

(3) Arrange the sling wire rope to the arm cylinder and support it with a crane to remove bolt [29] and extract the arm

cylinder pin (rod end). (Fig. (3))

Lower the arm cylinder on the back of the boom and fully retract it.

Arm cylinder

Boom cylinder

Arm cylinder

Arm cylinder pin
(rod end)

Bolt [29]

947S-00290E

(4) Pass lengths of pipe through the bucket attachment hole and cylinder attachment holes of the arm and attach the

sling wire ropes to these pipes. Support the arm with a crane then undo the castle nut and extract the boom and arm

connection pin. (Fig. (4))
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2-2-2 Inspection and repair (857s-0036-1E)
After disassembly, inspect the following points and make repairs as necessary.
(1) Check for cracks, damage, deformation, corrosion etc. in each part of the arm and repair cracks and damage by
welding where necessary. Remove corrosion with a wire brush and repaint the affected areas.
(2) Use calipers to measure wear to the inner diameters of pin holes and bushes, bending, damage and wear to pins etc.
and replace any which exceeds wear limits. (Refer to "Service standards".)
(3) Inspect all pipes and hoses for damage, cracks, dents, bending, crumbling, deformation and wear of the screw
threads. Replace any worn or defective parts.

(4) Replace all O-rings and seals with new ones.

2-2-3 Mounting (947s-0028-0F)
(1) Pass lengths of pipe through the bucket attachment hole and cylinder attachment holes of the arm and attach the
sling wire ropes to these pipes. Support the arm with a crane and align the centers of the attachment holes then use

the boom and arm connection pin to attach the arm to the boom. After inserting the pin, attach the castle nut. (Fig. (1))

CAUTION (777S-0088-1E)

- Insert an appropriate thickness of shims (those marked ¥ in the diagram) to reduce the lateral

clearance in each boss to 1.0mm or less. Place the shims carefully, locating them so as to
avoid applying excessive force to the cylinder.
+ The boom and arm connecting section has dust seals fitted on both ends, so take care not to

damage them when inserting the pin.

Note After you have tightened the castle nut by hand without using any tools, unscrew it one groove to you and insert

a split pin to prevent rotation.

AN
V-

(&3
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\<
e

Boom and arm
connection pin

Castle nut

7770-01303E
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(2) Arrange the sling wire rope to the arm cylinder and support it with a crane. Align the centers of the attachment
holes and insert the arm cylinder pin (rod end) to join the rod end of the cylinder to the arm. After inserting the pin,
fix it with bolt [29] to prevent rotation. (Fig. (2))

(3) Connect the hoses to the bucket cylinder. (Fig. (3))

(4) Raise the boom and arm until the bucket cylinder is approximately horizontal and gradually supply pressurised oil.

Move the cylinder between its stroke ends several times to drive air out.

a
i 2 Boom cylinder &
Arm cylinder Shims Arm cylinder
pin (rod end)
Arm cylinder
947S-00300E
CAUTION (847V-0012-2€)

- Insert an appropriate thickness of shims (those marked ¥ in the diagram) to reduce the lateral
clearance in each boss to 1.0mm or less. Place the shims carefully, locating them so as to

avoid applying excessive force to the cylinder.

+ The cylinder is fitted with the dust seal. Insert M W‘Tr/ Bolt
the pin carefully to avoid damaging the seal. |
* When you attach the locknuts, leave a gap of ]
2mm. 1 :} omm
Locknuts /@

7070-03690E
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2-2-4 Removal and mounting of the arm cylinder and hoses (947s-0029-0€)
(1) Removal

1) Disconnect the arm cylinder piping from the control valve (Fig. (1)) and the hoses connected to the cylinder.
(Fig. 2))
CAUTION (7675-0310-0E)

The arm cylinder hose is designated as a safety part for periodic replacement and as such it must

be replaced every 2 years or every 4000 hours of use, whichever occurs sooner.

Note 1. Attach the flanges to the openings from which you have disconnected the piping and hoses to prevent
hydraulic oil leakage.
2. If the grease supply hose is connected to the cylinder, remove it in advance.
2) Arrange the sling wire rope around the center of gravity of the cylinder and support it with a crane then remove

bolt [55] and extract the arm cylinder pin (buttom end).

Example) Control valve: [2]

—T
) Hexagon socket bolt Part name
Corresponding to the ref. number
in the hydraulic circuit diagram
Hose Flange

N4 v
Arm cylinder pi?\b %

(bottom end)

Bolt
Tightening torque:
48N-m (4.9kgf-m)

Locknut

Shim  Bolt [55]

Arm cylinder: [8]
[No.|805152E

947V-00310E

(2) Inspection and repair
After disassembly, inspect the following points and repair as necessary.
1) Check for cracks, damage, deformation, corrosion etc. in each part of the arm cylinder and repair cracks and
damage by welding where necessary. Remove corrosion with a wire brush and repaint the affected area.
2) Inspect all pipes and hoses for damage, cracks, dents, bending, crumbling, deformation and wear of the screw
threads. Replace any worn or defective parts.

3) Replace all O-rings and seals with new ones.
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(3) Mounting
1) Arrange the sling wire rope around the center of gravity of the cylinder and support it with a crane. Align the
centers of the attachment holes and insert the arm cylinder pin (bottom end) into the bottom end of the cylinder.

After inserting the pin, fix it with bolt [55].

CAUTION (847V-0012-2E)

- Insert an appropriate thickness of shims (those marked % in the diagram) to reduce the lateral
clearance in each boss to 1.0mm or less. Place the shims carefully, locating them so as to

avoid applying excessive force to the cylinder.

+ The cylinder is fitted with the dust seal. Insert M W‘Tr/ Bolt
the pin carefully to avoid damaging the seal. |
* When you attach the locknuts, leave a gap of ]
2mm. } :} omm
Locknuts /@

7070-03690E

2) Connect the hoses to the cylinder and the arm cylinder piping to the control valve.
Note If the grease supply hose needs connecting to the cylinder, connect the hose.
3) Raise the boom so that the cylinder is approximately horizontal. Gradually supply pressurised oil to move the

cylinder between its stroke ends several times to drive air out.

Shims*

\2

Arm cylinder pin

-
(bottom end) k 4

Arm cylinder

Bolt [55]

947S-00320E
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2-3 Boom (767S-0151-0E)

2-3-1 Removal (947s-0030-0E)
(1) Place the boom top onto the ground. (Fig. (1))

CAUTION (767S-0311-1E)

Be sure to mark the shims (detached when removing the pin) left and right to avoid mistakes in

reassembly.

(2) Arrange the sling wire rope to the boom cylinder and support it with a crane then remove the end plates and extract
the boom cylinder pin (rod end). (Fig.2))

Note If the grease supply hose is connected to the rod end of the cylinder, remove it in advance.

@

Boom cylinder

Boom cylinder pin / @%
(rod end) Shim

End plate

817S-00833E

(3) Fully retract the boom cylinders and lower them slowly onto the bench so that the rod ends are approximately
horizontal. (Fig. (3)
(4) Pass lengths of pipe through the boom cylinder attachment hole and the arm attachment holes. Attach the sling
wire ropes to the pipes and support the boom with a crane. (Fig. (4))
(5) Disconnect the hoses at the boom foot. (Fig. (5))
Note 1. Attach the flanges to the openings exposed by hose disconnection to prevent hydraulic oil leakage.

2. Also disconnect the wires for the working lamp.
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(6) Remove covers [69] and extract the boom foot pin. (Fig. (6))

767S-0311-1E
CAUTION ‘ ’
Be sure to mark the shims (detached when removing the pin) left and right to avoid mistakes in
reassembly.
@ ® ®
Bolt
Boom Shim{g /p

Cover [69]

\\j Boom foot pi
pin
SN

\
\

Boom cylinder

9478-00330E

2-3-2 Inspection and repair (s57s-0120-1E)
After disassembly, inspect the following points and make repairs as necessary.
(1) Check for cracks, damage, deformation, corrosion etc. in each part of the boom and repair cracks and damage by
welding where necessary. Remove corrosion with a wire brush and repaint the affected areas.
(2) Use calipers to measure wear to the inner diameters of pin holes and bushes, bending, damage and wear to pins etc.
and replace any which exceeds wear limits. (Refer to "Service standards".)
(3) Inspect all pipes and hoses for damage, cracks, dents, bending, crumbling, deformation and wear of the screw
threads. Replace any worn or defective parts.

(4) Replace all O-rings and seals with new ones.

2-3-3 Mounting (947s-0031-0E)
(1) Pass lengths of pipe through the boom cylinder attachment hole and the arm attachment holes. Attach the sling
wire ropes to the pipes and support the boom with a crane. Align the centers of the attachment holes and insert the

boom foot pin to join the boom foot to the slewing table. After inserting the pin, attach covers [69]. (Fig. (1))

CAUTION (777S-0091-1E)

+ Be sure to attach the shims (detached when removing the pin) left and right correctly in

reassembly.

« Insert an appropriate thickness of shims (those marked % in the diagram) to reduce the lateral
clearance in the boom boss to 2.0mm. Place the shims carefully, locating them so as to avoid
applying excessive force to the cylinders etc.

+ The boom foot section has dust seals fitted on both ends, so take care not to damage them

when inserting the pin.
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(2) Reconnect the hoses at the boom foot. (Fig. (2))
Note Before you attach the boom cylinders to the boom, supply pressurised oil to the cylinders while they are

horizontal or with the head ends lowered and extract air through the bottom of the cylinders.

®

// Cover [69]

Boom foot pin

/
Boom cylinder’

947S-00340E

(3) Transfer the sling wire rope to the boom cylinder to support it with a crane and align the centers of the attachment
holes then insert the boom cylinder pin (rod end) to attach the rod ends of the cylinders to the boom.
After inserting the pin, attach the end plates. (Fig. (3))

CAUTION (777S-0092-1E)

* Be sure to attach the shims (detached when removing the pin) left and right correctly in

reassembly.

+ Insert an appropriate thickness of shims (those marked ¥ in the diagram) to reduce the lateral
clearance in each boss to 1.0mm or less. Place the shims carefully, locating them so as to
avoid applying excessive force to the cylinders.

* The cylinder is fitted with the dust seal. Insert the pin carefully to avoid damaging the seal.

Note If the grease supply hose needs connecting to the rod end of the cylinder, connect the hose.

®

Boom cylinder

Boom cylinder pin @Q@
(rod end) * Shim

End plate

8378-00472E
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2-3-4 Removal and mounting of the boom cylinders and hoses (ss7s-0122-1g)
(1) Removal
1) Disconnect all hoses from the cylinders. (Fig (1))

CAUTION (7675-0313-0E)

The boom cylinder hose is designated as a safety part for periodic replacement and as such it must

be replaced every 2 years or every 4000 hours of use, whichever occurs sooner.

Note Attach the flanges to the openings exposed by hose disconnection to prevent hydraulic oil leakage.
2) Arrange the sling wire rope around the center of gravity of the cylinder and support it with a crane then remove

the plate and extract the boom cylinder pin (bottom end). (Fig (2))

Example) Control valve: [2]

Part name
H . Corresponding to the ref. number
Boom Cy“nder (R) [6] in the hydraulic circuit diagram
[No.|805152E

Boom cylinder pin
(bottom end)

Plate
Boom cylinder

947V-00360E

(2) Inspection and repair
After disassembly, inspect the following points and repair as necessary.
1) Check for cracks, damage, deformation, corrosion etc. in each part of the boom cylinders and repair cracks and
damage by welding where necessary. Remove corrosion with a wire brush and repaint the affected area.
2) Inspect all pipes and hoses for damage, cracks, dents, bending, crumbling, deformation and wear of the screw
threads. Replace any worn or defective parts.

3) Replace all O-rings and seals with new ones.
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(3) Mounting
1) Arrange the sling wire rope around the center of gravity of the cylinder and support it with a crane. Align the
centers of the attachment holes and insert the boom cylinder pin (bottom end) into the bottom end of the

cylinder. After inserting the pin, attach the plate.

CAUTION (777S-0094-1E)

+ Never fit the clearance adjuster shim on the bottom end of the cylinders.

* The cylinder is fitted with the dust seal. Insert the pin carefully to avoid damaging the seal.

2) Connect the hoses to the cylinders.
3) Set the cylinders horizontal. Gradually supply pressurised oil to move the cylinders between the stroke ends

several times to drive air out.

Hoses

Boom cylinder pin
(bottom end)

Boom cylinder Bolt
Tightening torque: 87N+m (8.9kgfem)

937S-00651EA
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3 . Data file (817S-0055-0E)

3-1 Data for front attachment mounting 47s-00s2-0e)

(1) Rated pressure 31.4MPa (320kgf/cm?)

(2) Maximum output flow 235L/min

(3) Bucket cylinder
Bore diameter ¢ 130mm Rod diameter ¢ 85mm
Full retraction length 1726mm Stroke 1155mm
Rod pin diameter ¢ 85mm Rod boss width 103mm
Rod boss outside diameter ¢ 166mm

4) Side link length 635mm

(5) Tipping link length 580mm

(6 Dimensions for each location

35 244
100

450=*1

Pin diameter ¢ 80mm \ Boss width ~ 305mm

Boss width 305mm Pin diamet 70
Boss outside diameter ¢ 180mm in diameter ¢ 70mm

Specifications for the tipping link top
are the same as the above.

 —

297

Cross section of the arm

947S8-00371E
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3-2 Service standards (937S-0034-0E)
3-2-1 Front attachment shaft and bush (947s-0070-0E)

M8 MQ MIO MM
7078-00571
(1) Boom, arm, bucket and link Units: mm
abe Shaft Hole Clearance
A::l:hlz t rStanda‘rd S — - Action
figure |dimension: andar Standard | Recommended | Limit | Standard |Recommended [ Limit
Part No. tolerance Part No. TYPC tolerance replacement | ofuse | tolerance replacement | of use
+0.2 +0.
—0.072 | 737-41607000 Boom bush +8 1(5)8 101 101.5 +8 ;;g 1 1.5 |Replace bush
M 100 [847-41606000 T0.150 T0309
—0.159 | 737-40212000 Table bush +0.100 | 101 1015 | 40172 1 1.5 |Replace bush
—0.072 Table hole igigg 91 91.5 ig?gg 1 1.5 |Build up metal
M: 90 |847-41610000 10250 F0309
—0.159 | 329-15402111 | Cylinderbush | 4050 90.5 91 40122 1 1.5 |Replace bush
Boom hole ig%gg 95 95.5 ig?gg 1 1.5 |Build up metal
—0.072 10.150 10309
Ms 95 |847-41609000 304-41749000 Boom bush +0.120| 96 96.5 | +0.192 1 1.5 |Replace bush
—0.159 ) 70.250 10.400
309-70132001 Cylinder bush +0.050 95.5 96 +0.122 1 1.5 Replace bush
—0.072 Boom hole ig%gg 86 86.5 ig?gg 1 1.5 |Build up metal
Ma 85 097-41606000 T0250 F0400
+0.1 +0. .
—0.072 Boom hole _|_8 1(5)8 91 91.5 _|_8 ?gg 1 1.5 |Build up metal
Ms 90 |737-42302000 T0.160 T0319
—0.072 Arm hole 18%88 86 86.5 18?(7)3 1 1.5 |Build up metal
Ms 85 [097-42007000 10250 F0409
—0.159 | 309-75512001 Cylinder bush _|_0050 85.5 86 +0122 1 1.5 Replace bush
—0.072 Arm hole ig%gg 86 86.5 ig?gg 1 1.5 |Build up metal
My 85 [097-42007000 T0250 F0400
+0.1 +0.284 .
—0.060 Side link hole _|_8 1(5)8 71 71.5 _|_8 120 1 1.5 |Build up metal
Ms 70 [737-42008000 $0200 10334
—0.134 | 304-41725000 Arm bush +0100 71 71.5 +0160 1 1.5 Replace bush
Bucket hole +8'150 81 81.5 ig%gg 1 1.5 |Replace bush
—0.060 T0.150 T0.284 )
Mo 80 [837-42003000 707-85003000 Bucket bush +o0.100| 81 8L1.5 | 10160 1 1.5 |Build up metal
—0.134 $0.200 10334
847-42005000 Arm bush +0.100 81 81.5 +0.160 1 1.5 Replace bush
+0.150 +0.309
Side link hole +0.100 86 86.5 +0.172 1 1.5 |Build up metal
—0.072 : 70.200 10359
Mio 85 |737-42007000 737-42006000 Link bush +0.100| 86 86.5 | 10.172 1 1.5 |Replace bush
—0.159 , $0.250 +0.409
309-96712001 Cylmderbush +0.050 85.5 86 +0.122 1 1.5 Replace bush
—0.060 Bucket hole +8'150 81 81.5 ig%gg 1 1.5 |Build up metal
Mu 80 [837-42003000 0200 F0334
—0.134 | 707-42009000 Link bush _|_0100 81 81.5 +0160 1 1.5 Replace bush
(947S-0033-0E)
Note 1. The limit of use dimension for shafts indicates wear amounting to 5% of shaft diameter. Beyond this limit

replace with a new shaft.

2. The standard tolerance marked with * does not include the bushes.

3. The tolerance for the bush is the dimension after it has been pressed into place.

4. The M hole varies depending on the boom specifications. (Standard: boom hole, Reinforced type: boom bush)
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3-2-2 Bucket: 847-85000002 (947s-0034-0E)
(1) Lip: 847-85002000

Units: mm
Alphabet in| Standard Recommended replacement |Limit of use
the figure | dimensions Action Action
A 36 24 by it 20| Replace
B 25 20 by s |15 | Replace
C 0 35 byt | 45| Replace
D 0 35 by s |50 | Replace

(847S-0050-0E)

937S-00860

(2) Point: 737-88604000, 737-88650000, 737-88651000

Tooth

DS

Standard form - ) tErrh

Point

NI

NN
\ e

Recommended
replacement

Limit of use 7475-00590E

Note If the point is overused to the extent of wearing, a hole in the point wear will proceed to the tooth and it will

become impossible to fit a new point onto the worn tooth.

(3) Side cutter: 144-85006000 (R), 144-85007000 (L)

Side cutter

40mm
Standard Recommended replacement Limit of use

747S-00600E
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3-2-3 Cylinder (947s-0035-0F)
(1) KCHS5-type cylinder (major change points in comparison with KCH3-type)
1) Cylinder tube
+ Electric resistance welded steel tube
2) Piston rod assembly
+ The nut retaining point and screw thread pitch are changed to improve durability of the screw section.
Due to the above change points, a small percentage of the tightening torque value is increased.
3) Cylinder head
Change of material (FCD600—FCDS500)
Change of form—KCH3-type is not interchangeable with KCHS5-type, so the form of the flange is changed.
4) Buffer ring
Change of form and structure—The 3-piece type is changed to the 1-piece U-ring type.
5) Pipe assembly
+ TIG welding
6) Floating cushion seal

+ The form is changed to prevent incorrect attachment.
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(2) Boom cylinder
(R): 329-15400021
(L): 329-15500021

With a hole pierced
in the oil lip

Tightening torque: 6770N-m Tightening torque: 56.9+10.7N-m
Tightening torque: 367N-m
7 (10 22
9863451211 2-1 1-1

13 14151617181920 21 23

%\i / i \/ Tightening torque: 62.6+11.7N-m
R i

52 1S/
SR SRR SY iy U Z
Stroke 1370+1.5
Tightening torque: 31.5%+5.88N-m H?
The slit must face )
the piston side. View X-X
£
@N 1-5 - S8
§ |
(B (e | —
S ‘
2-2 23

Tightening torque: 51.2+9.61N-m

1-7 1-6

e

@ g o
el A
| S

ggkx ‘*1_15
S5
2
el
s
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Ref. No. Part name Q'ty |Ref. No. Part name Q'ty
1 Cylinder tube kit 1 4 Bush 1
1-1 Cylinder tube 1 5 Snap ring 1
1-2 Pin bush 1 6 Buffer ring 1
1-3 Wiper ring 2 7 U-ring 1
1-4 Pipe 1 8 Backup ring 1
1-5 Pipe 1 9 Wiper ring 1
1-6 O-ring 2 10 O-ring 1
1-7 Hexagon socket bolt 8 11 Backup ring 1
1-8 Band 1 12 Hexagon socket bolt 12
1-9 Band 1 13 Cushion bearing 1
1-10 | Bolt 2 14 Cushion seal 1
1-11 | Washer 2 15 Piston 1
1-12 | Pipe holder 2 16 Seal ring 1
1-13 | Bolt 1 17 Backup ring 2
1-14 | Spring washer 1 18 Slide ring 2
1-15 | Grease nipple 1 19 Slide ring 2
2 Piston rod kit 1 20 Shim 1
2-1 Piston rod 1 21 Nut 1
2-2 Pin bush 1 22 Setscrew 1
2-3 Wiper ring 2 23 Steel ball 1
3 Cylinder head 1
(947S-0037-0E)
.é Cylinder bore 140mm
% Rod diameter 90mm
g Stroke 1370mm
é Extension side 483kN/31.4MPa (39258.5kgf/320kgf/cm?)
3 Retraction side 283kN/31.4MPa (28857.5kgf/320kgt/cm?)
Mass 225kg
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(3) Arm cylinder
329-18900021

Tightening torque: 13300N+-m

With a hole pierced

in the oil lip Tightening torque: 56.9+10.7N-m
Tightening torque: 520N+m /
7 [ 10 22’
9 8634512 11 21 1-1 13141516 17 18 19 20 21 23 27 24 25 26
\ / ’,/ Vs
\ B S (oA
r= [ Y 7
g{g 2 i:i, Tightening torque: 56.9+=10.7N-m
elele
Stroke 1680+ 2.0 Tightening torque; 31.5:5.88N-m -~ 12
View X-X
The slit must face I
@ the piston side. &)
u ‘ & L
_ _ _ _ B B B ooy 1w
1 5 lee/ || SI
| | =
22 23 1%—/ ‘ VN 13 12
1-6 1-8 15 Tightening torque: 92.4%+17.5N-m
04 ‘ Tightening torque: 92.4+17.5N-m
«X
a7 Ty
- - - = - - @' \
=X

329189210E

N

&

a-0085a
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Ref. No. Part name Q'ty |Ref. No. Part name Q'ty
1 Cylinder tube kit 1 5 Snap ring 1
1-1 Cylinder tube 1 6 Buffer ring 1
1-2 Pin bush 1 7 U-ring 1
1-3 Wiper ring 2 8 Backup ring 1
1-4 Joint 1 9 Wiper ring 1
1-5 Pipe 1 10 O-ring 1
1-6 O-ring 2 11 Backup ring 1
1-7 Hexagon socket bolt 4 12 Hexagon socket bolt 12
1-8 Hexagon socket bolt 4 13 Cushion bearing 1
1-9 Band 1 14 Cushion seal 1
1-10 | Band 1 15 Piston 1
1-11 | Bolt 2 16 Seal ring 1
1-12 | Washer 2 17 Backup ring 2
1-13 | Pipe holder 1 18 Slide ring 2
1-14 | Bolt 1 19 Slide ring 2
1-15 | Spring washer 1 20 Shim 1
2 Piston rod kit 1 21 Nut 1
2-1 Piston rod 1 22 Setscrew 1
2-2 Pin bush 1 23 Steel ball 1
2-3 Wiper ring 2 24 Cushion bearing 1
2-4 Grease nipple 1 25 Cushion seal 1
3 Cylinder head 1 26 Stopper 2
4 Bush 1 27 Snap ring 1
(947S-0040-0E)
.é Cylinder bore 150mm
% Rod diameter 105mm
g Stroke 1680mm
é Extension side 554kN/31.4MPa (56491.4kgf/320kgf/cm?)
8 | Retraction side 282kN/31.4MPa (28755.5kgf/320kgt/cm?)
Mass 334kg
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(4) Bucket cylinder
329-26000021

With a hole pierced Tightening torque: 8680N-m  Tightening torque: 56.9£10.7N-m
in the oil lip Tightening torque: 367N-m
! 10 21 _ s
98634512 11 2-11-1 1314151617 1819 20 22 —19Ntening torque: 56.9=10.7N-m
\\\ \ ////// / | /
= !
5 e
- 7 §§ Tightening torque: 31.5+5.88N IS
Stroke ightening torque: 31.5+9. m_" 1-11

View X-X
Tightening torque: 51.2+9.61N-m

1-71-6 1-5 %
A4
ﬁii,L‘”
Y - 1312
¥l 1-4
115 .
NI
S [X A NN
il C 725X
ffffffff : : e ‘ 7]
/] : N
- X
329260210E
20821
197 22

15 1617

14

0
8y
/

a-0086a
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Ref. No. Part name Q'ty |Ref. No. Part name Q'ty

1 Cylinder tube kit 1 3 Cylinder head 1
1-1 Cylinder tube 1 4 Bush 1
1-2 Pin bush 1 5 Snap ring 1
1-3 Wiper ring 2 6 Buffer ring 1
1-4 Pipe 1 7 U-ring 1
1-5 Pipe 1 8 Backup ring 1
1-6 O-ring 2 9 Wiper ring 1
1-7 Hexagon socket bolt 8 10 O-ring 1
1-8 Band 2 11 Backup ring 1
1-9 Band 2 12 Hexagon socket bolt 12
1-10 | Bolt 4 13 Cushion bearing 1
1-11 | Washer 4 14 Piston 1
1-12 | Pipe holder 2 15 Seal ring 1
1-13 | Bolt 2 16 Backup ring 2
1-14 | Spring washer 2 17 Slide ring 2
1-15 | Grease nipple 1 18 Slide ring 2

2 Piston rod kit 1 19 Shim 1
2-1 Piston rod 1 20 Nut 1
2-2 Pin bush 1 21 Setscrew 1
2-3 Wiper ring 2 22 Steel ball 1
2-4 Grease nipple 1

(947S-0043-0E)

é Cylinder bore 130mm

é Rod diameter 85mm
A Stroke 1155mm

é Extension side 416kN/31.4MPa (42419.5kgf/320kgf/cm?)
3 | Retraction side 238kN/31.4MPa (24268.8kgf/320kgt/cm?)
Mass 190kg
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1. Swing equipment gsrsouzae)

The swing mechanism, which is mounted between the traveling frame and the slewing table, includes a swing bearing

including an internal gear and a swing motor equipped with a pinion gear.

1-1 Swing circuit (747S-0031-0E)

1-1-1 Hydraulic circuit diagram (ss7s-0020-0€)

i
i
. I
Al . . =i sl Pressu sich
3awpa Da swpa
SR el L O B el Fai|P2 “.'w'.%._._R.
W 1 Kvertierd ;fi 1
1_-:4-:-1_# .
7 LT
g |
- -l
I
I
I
| 17
I
1 1.96MPa
' &9
I
|
I
I
I
I
I
To pilot pump <
Psv
Al a3 | a2 oavpa
s

D
(BH)

T
MFTBCEDBATLEA | ¢
125kw/2150min Or -

Ref. No. Part name Q'ty
3 Pilot valve 2
4 Swing motor 1
17 Solenoid valve 1
21 Shockless valve 1

947S-00380E
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1-1-2 Description of the swing circuit g37s-0024-2E)
The swing motor is driven by No. 2 spool of the control valve (block A).
Pressure in the circuit is regulated by the relief valves built into the swing motor.
When the swing spool is in the neutral position, the swing motor is at rest. When the swing lever is moved left or right,
the swing motor runs forward or in reverse to swing the superstructure left or right respectively.
A relief valve for cushioning, a cavitation prevention makeup valve and an anti-reversal valve to prevent lateral swing
when swing operation stops are all built into the cover above the motor.
(1) Swing priority circuit
When swinging occurs simultaneously with arm excavation operation, the circuit gives priority of oil supply to the
swing motor.
The pressurised oil from pump P2 passes through the central bypass circuit of the control valve (block B) to flow
to the arm 2.
The pressurised oil from pump P1 flows to the swing and arm spools of the control valve (block A), but the pilot
pressure acting on the arm 1 spool restricts the stroke to less than full stroke. This constricts the channel to maintain
pressure for driving the swing motor.
(2) Swing parking brake
When the lever is in the neutral position, the swing parking brake automatically acts. Operation of non-traveling

levers applies a pilot pressure through the solenoid block to release the brake.
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2. Removal and mounting of swing equipment es:s.orzsoe
2-1 Swing MOtOr (s57s-0050-08)

2-1-1 Removal (857s-0051-0E)
(1) Disconnect all hoses from above the swing motor before you remove the motor.
(2) Disconnect all hoses from the swing motor before you remove the motor.

(3) Remove the bolts then attach the sling wire rope to the swing motor and lift it off the slewing table using a crane.

Example) Control valve: [2]

Part name

Corresponding to the ref. number
in the hydraulic circuit diagram

Hydraulic

motor j Swing motor assembly: [4]
egction 805641E

Bolt
Tightening torque: 621N-m (63.4kgf-m)

847V-00152E

2-1-2 Inspection and repair (857s-0052-0€)
(1) Inspect the meshing of the pinion gear, which should exhibit no severe pitching. Check that the gear is not cracked
or damaged.

(2) Inspect all parts of the pinion for wear with reference to the service standards.

2-1-3 Mounting (937s-0042-0F)
Reverse the removal procedure to remount the swing motor with particular attention to the following points.
(1) Bolt tightening torque: 621N +m (63.4kgf*m)
(2) Thoroughly wipe away all traces of oil and grease from the threaded parts of the bolts and always apply screw-lock

compound to them before tightening them.
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2-2 Swing motor relief valve (ss7s-0027-0g)

Two relief valves for right swing and left swing are built into the swing

motor.

Relief valves

847S-00110E

2-2-1 Pressure adjustment method (947s-0062-1E)
(1) Turn the starter switch from "ON" to "START" to "ON" to start the engine.
(2) Set the work mode to "Heavy duty", the APC mode to "H", the auto-slow mode to OFF and the econo mode to
OFF.
(3) Display the A PUMP1 or B PUMP2 data on the adjust mode menu screen.

(4) Warm up the engine following the instruction manual until the

hydraulic oil temperature rises to 50 = 5°C. K AT O

. . ) —PUMP 1 22. 5MPa
Note Hydraulic oil temperature is indicated as H.OIL on the adjust PUMP 2 3 2MPa

mode screen. H OIL 50. 0° C

, , o CLDP 0. 210A

(5) Turn the accelerator dial fully clockwise to the high idling stopper FCLP 0. 210A
pOSitiOl’l. PPSP 0. 2|\/|F.’a

AES 2150min—1
(6) With the machine in the maximum reach position, place the side of 51 71 E:END

the bucket against a wall and gradually move the swing control
lever until it reaches the end. Follow this procedure for both right TS o0
and left swing and note the P1 pressure reading in each case.

PUMP [ ceeeeeeeeeeeeenss 22.5%5°MPa (230 " 'kgf/cm?)

2-2-2 Relief valve adjustment method and its adjustment amount (s47s-0032-1)

(1) Unscrew locknut [1].
[2] (1]

(2) Turn plug [2] to change the pressure.
When the plug is tightened to the right, the pressure rises by about %
plugis ig g pressu Yy abou ey v =
6.8MPa (69kgf/cm?) per a turn. R E J_]{
(3) After adjustment, tighten locknut [1]. : R ——— “
i — . o]

Tightening torque: 118N-m (12kgf*m)

Tightening torque: 177N+m (18kgfem)

847S-00301E
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2-3 Replacement of the swing motor line hose (s7s-0381-1k)

&
% 0 A % Bolt

& Tightening torque:
é@ 48N-m (4.9kgf-m)

Bolt
Tightening torque:
48N-m (4.9kgf-m)

9478-00390E

CAUTION (7675-0303-0E)

The swing motor line hose is designated as a safety part for periodic replacement and as such it must

be replaced every 2 years or every 4000 hours of use, whichever occurs sooner.
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2-4 Rota ry seal (857S-0124-0E)

(1) Removal
1) Disconnect all piping from the rotary seal.
Note Mark each hose with the name of the corresponding port to prevent mistakes in reassembly.

2) After removing the link, remove bolts [4] and lift the rotary seal from the traveling frame.

Example) Control valve: [2]

1
Part name

Corresponding to the ref. number

ﬁ/‘ in the hydraulic circuit diagram
Vs

1
Oil reservoir Control valve

f (4B1)

Solenoid valve T2

Control valve

(5A1) T

Control valve

5 &
@1 | - ‘
\/"’/’
« Control valve

* (4A1)

Left traveling motor T1, T2

Left traveling motor PS .~ N2
Left traveling motor P1 &
o /

Left traveling motor P2 / ) N
//
//
Rotary seal: [16] /
800393E & / Right traveling motor T1, T2

Right li tor P2
'ght traveling motor Right traveling motor PS

Right traveling motor P1

847V-00182E
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2-5 Qiling the swing motor reduction gear s7o-0014-1g)

< A WARNING N (8270-0202-0E)

Immediately after operating the machine, the swing motor, reduction gear and other parts are hot,

so do not start to work before all parts have cooled sufficiently.

CAUTION (8570-0090-1E)

If you replace the swing motor reduction gear oil and the drained oil contains the metal dust etc.,

the reduction gear may need to be overhauled. Contact your authorised KATO dealer.

(1) Oiling method

1) Remove the level gauge, pour gear oil in through the oil filler

Level gauge

hole and use the level gauge to check that oil is at the regulation

level.

Qil drain hole
8470-00190E

Note Refer to the recommended lubricants table for the brand of gear oil.
Note You may use any brand of gear oil, but you should use one brand consistently and avoid mixing different brands.
(2) Inspection and replacement intervals
TNSPECtion interval «=«««-sreesresmrernreeeee Every 250 hours of operation
Replacement interval ««-ccocoeeoereeseeerenereieeeene. Every 1000 hours of operation or yearly
After delivery of a new machine, the gear oil should be
replaced after 250 hours of operation.

011 Volume ................................................ 1 13L
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3. Removal and mounting of equipment in the superstructure

(817S-0069-0E)

3-1 Superstructure and swing gear (zs7s-o1s5-0e)

3-1-1 Removal g47s-0052-2E)

(1) Remove the front attachment.

(2) Disconnect the hoses and link from the casing of the rotary seal. (Fig. (1))

(3) Remove the swing motor. (Fig. (2))

(4) Arrange the sling wire ropes to the superstructure and support it with a crane.
Remove bolts [3] which attach the superstructure to the outer race of the swing gear bearing and lift the
superstructure off the lower structure. (Fig. (3))

(5) Remove bolts [3] which attach the inner race of the swing gear bearing to the lower structure and remove the swing
gear from the lower structure. (Fig. 4))

Note Mass of the superstructure: approx. 9200kg (excluding the hydraulic oil and fuel)

Collar

Bolt [3] ——ﬂ

847S-00252E

- 156 -



3-1-2 Inspection and repair (767s-0297-1E)
Replace the internal gear if it shows signs of damage or deterioration. Measure the displacement over a given number of

the internal gear teeth and replace it if the limit of use is exceeded. (Refer to "Service standards".)

3-1-3 Mounting (937s-0046-0F)
(1) After cleaning the swing gear bearing, degrease and wash the screw threads of all the bolts and dry it with
compressed air.
(2) Arrange the wire rope slings to the swing gear, lift it with a crane and lower it into position for remounting on the

lower structure.

CAUTION (8475-0054-0E)

* When remounting the swing gear onto the Soft zone (inner race)

lower structure, position it so that the soft

zone (marked "S") on the inner race of the

Lower

swing gear bearing is positioned as shown in structure
. . Front
the diagram relative to the lower structure. <

+ If the surface, the swing gear is to be bolted
onto, is rough or scarred, you must grind it

smooth before mounting the swing gear.
7078-00722E

(3) First provisionally bolt the swing gear bearing to the lower ) )
Swing gear (bearing)

.Ii

fasten all the bolts provisionally on diagonally-opposite pairs I !

structure with four bolts [3] at 