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' GROUP 2 SPECIFICATIONS

Battery box Fuel tank Hydraulic tank Main pump

]

Tooth  Bucket Turning joint Swing motor Main control valve Oil cooler

Boom Boom cylinder Cab Muffler  Counterweight
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Arm  Arm cylinder
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Bucket cylinder / Connecting link Idler Carrier roller | Sprocket

Side cutter Connecting rod Track roller Track Travel motor
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7) REMOTE CONTROL VALVE

ltem Specification
Type Pressure reducing type
Minimum 6.5 kgficmz (92 psi)
Operafing pressure Maximum 25 kgf/cm? (356 psi)
Lever 61 mm (2.4")
Single operation stroke Pedal 123 mm (4.8")

8) CYLINDER

Item

Specification

Boom cylinder

Bore dia x Rod dia x Stroke

2120 2 85x 1290 mm

Cushion

Extend only

Arm cylinder

Bore dia x Rod dia x Stroke

8140x 100X 1510 mm

Cushion

Extend and retract

Bucket cylinder

Bore dia x Rod dia x Stroke

2120 280 x 1055 mm

Cushion

Extend only

x Discoloration of cylinder rod can occur when the friction reduction additive of lubrication oil spreads on

the rod surface.

x Discoloration does not cause any harmful effect on the cylinder performance.

9) SHOE
ltem Width Ground pressure Link quantity Overall width
Standard | 600 mm (24") 0.48 kgflcmz (6.83 psi) 49 2990 mm (9" 10")
R225LVS
Option 700 mm (28") 0.42 kgflcmz (5.97 psi) 49 3090 mm (10" 2")
10) BUCKET
Capacity Tooth Width
Item quantity . . .
SAE heaped CECE heaped Without side cutter With side cutter
Standard 1.05m3(1.37ydd) 0.93m3(1.22yd?) 5 1160mm(45.7") 1280mm(50.4")
R225LVS
Option 1.20m3(1.57yd3) 1.0m 3(1.31ydd) 5 1348mm(53.1") 1448mm(57.0")
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(3) Valve block group
The valve block group consists of valve
block (312), valve plate (313) and valve
plate pin(885).
The valve plate having two melon-shaped
ports is fixed to the valve block and feeds
and collects oil to and from the cylinder 313
block.
The oil changed over by the valve plate is
connected to an external pipeline by way
of the valve block.
Now, if the drive shaft is driven by a prime
mover (electric motor, engine, etc), it
rotates the cylinder block via a spline
linkage at the same time. If the swash
plate is tilted as in Fig (previous page) the
pistons arranged in the cylinder block
make a reciprocating motion with respect
to the cylinder block, while they revolve
with the cylinder block.
If you pay attention to a single piston, it
performs a motion away from the valve
plate (oil sucking process) within 180
degrees, and makes a motion towards the
valve plate (or oil discharging process) in
the rest of 180 degrees. When the
swash plate has a tilting angle of zero, the
piston makes no stroke and discharges
no oil.
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() Variable horsepower control
Variable horsepower control can be obtained by supplying pilot pressure.

621 651 652 623 612 601 625 626

»
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|

|

|

|

i chamber ! Small diameter
|

|

|

|

\

chamber }

The set horsepower valve is shifted by varying
the command current level of the proportional
pressure reducing valve attached to the pump.
Only one proportional pressure reducing valve is
provided.

However, the secondary pressure Pf (power shift
pressure) is admitted to the horsepower control
section of each pump regulator through the
pump's internal path to shift it to the same set Delivery pressure, (P1+P2)=
horsepower level.

This function permits arbitrary setting of the pump output power, thereby providing the optimum
power level according to the operating condition.

The power shift pressure Pf controls the set horsepower of the pump to a desired level, as shown
in the figure.

As the power shift pressure Pf rises, the compensating rod (623) moves to the right via the pin
(898) and compensating piston (621).

This decreases the pump tilting angle and then the set horsepower in the same way as explained
in the overload preventive function of the horsepower control. On the contrary, the set horsepower
rises as the power shift pressure Pf falls.

JS)
My
Sl X

Delivery flow, Q
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(2 P2 SIDE
The hydraulic fluid from pump flows into the main control valve through the inlet port "P2", pass
the land of the straight travel spool, into the P2 bypass passage and P2 parallel passage.
When the straight travel spool is in neutral position, the bypass passage is not shut off. Then the
hydraulic fluid from the pump P2 is directed to the tank through the bypass passage of spools :
travel left, swing, boom 2 & swing priority, arm 1, option "B" and option "C" of bypass passage
summation, and the negative relief valve of P2, the tank passage and the tank port "T1".

TRAVEL STRAIGHT |||[»%
-
1 W
TRAVEL LEFT —‘_Iﬂl\l‘
Erogdada—
SWING

\}

II]I
b OO‘O’O’O

II
III-( ) [lll .
T LI AREEeRceS
ARM 1 9F NJ i —
\/ IQI%]\
OPTION "B"
,,/ 7
-l £
P2 spool section
P2 CENTER BYPASS PASSAGE
P2 PORT
L/
TANK PORT "T1"
[y
eYeYeYe}
[elelele)
ot
STRAIGHT TRAVEL SPOOL

P2 PARALLEL PASSAGE
SECTION A - A
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(2) BUCKET OUT OPERATION

@ Bucket operation only
During the bucket out operation, the pilot secondary pressure from RCV is supplied to port of the
spring opposite side and shifts the bucket spool in the left direction.
The bypass passage is shut off by the movement of the spool and the hydraulic fluid from pump
P1 entered P1 parallel passage and is directed to the port B5 through the check.
The return flow from the rod side of the bucket cylinder returns to the hydraulic oil tank through

the tank passage and the port A5.

© Bucket operation with arm or boom operation
When combined operation, the same as above.

@—1J°

CHECK POPPET 1
P1 PARALLEL PASSAGE

FROM RCV

.

BUCKET SPO

P1 BYPASS PASSAGE

TANK PASSAGE
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11) NEGATIVE RELIEF VALVE OPERATION
When no function is being actuated on P1 side, the hydraulic fluid from the pump P1, flows into the
tank passage through the bypass passage and orifice. The restriction caused by this orifice thereby
pressurizes. This pressure is transferred as the negative control signal pressure Pn1 to the pump
P1 regulator.
It controls the pump regulator so as to minimize the discharge of the pump P1.
The bypass passage is shut off when the shifting of one or more spools and the flow through
bypass passage became zero. The pressure of negative control signal becomes zero and the
discharge of the pump P1 becomes maximum.

The negative control pressure reaches to the set level, the hydraulic fluid in the passage pushes
open negative control valve and escapes into the return passage.

For the pump P2 the same negative control principle.

) ‘ ( JH“% ( {ﬁ 0000

'©\00d

BUCKET SPOOL

P2 TANK PASSAGE

P1 NEGATIVE
RELIEF VALVE
P2 NEGATIVE
RELIEF VALVE

NEGATIVE ORIFICE Pn1 PORT Pn2 PORT
CONTROL
SPRING P1 BYPASS PASSAGE P2 BYPASS PASSAGE

BRIDGE PATH
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2) MAKE UP VALVE
In the system using this type of motor, there is no counter balance functioning valve and there
happens the case of revolution exceeding hydraulic supply of motor. To prevent the cavitation
caused by insufficient oil flow there is a make up valve to fill up the oil insufficiency.
A make up valve is provided immediately before the port leading to the hydraulic oil tank to secure
feed pressure required when the hydraulic motor makes a pumping action. The boost pressure
acts on the hydraulic motor's feed port via the make up valve.
Pressurized oil into the port B, the motor rotate counterclockwise.
If the plunger of MCV moves neutral position, the oil in the motor is drain via left relief valve, the
drain oil run into motor via right make up valve, which prevent the cavitation of motor.

Relief valve 4@7

7 !’"’"}

Make up check valve Make up check valve

A

]
:

2-58



3. OPERATION
1) MOTOR

High pressure oil delivered form hydraulic pump is led to inlet port that is provided in the brake
valve portion and, through the rear cover (34) and valve plate (28), led to cylinder block (18).

The oil flow and direction of shaft rotation are indicated in table.

Shaft rotation Left Shaft rotation Right
(Counterclockwise) | (Clockwise)
|

Inlet | Outlet | Direction of shaft rotation
port port | (viewing from rear cover)
VB VA Right (clockwise)

VA VB Left (counterclock wise)

As shown in below figure, high pressure oil is supplied to the pistons which are on one side of the

line Y-Y that connects upper and lower dead points and produces force F1.

F1 =P XA (P :pressure, A : area of piston section)

The swash plate (17) with inclined angle of % divides this force F1 into thrust force F2 and radial

force F31-34.

This radial force is applied to axis Y-Y as turning force and generate drive torque of T.

T=r - F31+r, - F32+r, - F33+r, - F34

This drive torque is transmitted via cylinder block (18) to driving shaft (8).
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6) REDUCTION GEAR

Reduction unit slows down the rotating speed of motor and converts motor torque to strong rotating
force.

This reduction unit utilizes two stages, planetary reduction system.

Planetary reduction system consists of sun gear, planetary gears, (planetary) carriers, and ring
gear.

When the sun gear (s) is driven through input shaft, planetary pinions (b), rotating on their center,
also move, meshing with fixed ring gear (a), around sun gear ().

This movement is transferred to carrier (k) and deliver the torque.

This mechanism is called planetary gear mechanism.

Fixed ring gear(a Ring gear(a)

Carrier(k)

)
Planetary pinions(b)

Planetary pinions(b)

% Carrier(k)
Sun gear(s
Q O o) T O o) gear(s)
O O O O
Input % Output
Sun gear(s)——

N

When the sun gear S1 is driven by input shaft, planetary action occurs among gears S1, aand b
and revolution of gear b transfers the rotation of carrier K1 to second sun gear S2, and also evokes
planetary action between gear S2, a and d.

This time, because carrier K2 is fixed to frame, gear d drives ring gear a and then ring gear a
rotates to drive sprocket.

a
/

1 I
H; s1leNels2
1 I
T k1 T ke

T T

2-78



2. FUNCTION

1) FUNDAMENTAL FUNCTIONS
The pilot valve is a valve controls the spool stroke, direction, etc of a main control valve. This
function is carried out by providing the spring at one end of the main control valve spool and
applying the output pressure (secondary pressure) of the pilot valve to the other end.
For this function to be carried out satisfactorily, the pilot valve is composed of the following
elements.

(1) Inlet port (P) where oil is supplied from hydraulic pump.
(2) Output port (1, 2, 3 & 4) to apply pressure supplied from inlet port to ends of control valve spools.

(3) Tank port (T) necessary to control the above output pressure.

)
)
)
(4) Spool to connect output port to inlet port tank port.
(5) Mechanical means to control output pressure, including springs that work on the above spools.
F

2) FUNCTIONS OF MAJOR SECTIONS

The functions of the spool (8) are to receive the supply oil pressure from the hydraulic pump at its
port P, and to change over oil paths to determine whether the pressure oil of port P is led to output
ports 1, 2, 3 & 4 or the output spool to determine the output pressure.

The spring (6) works on this spool to determine the output pressure.

The change the deflection of this spring, the push rod (14) is inserted and can slide in the plug (21).
For the purpose of changing th displacement of the push rod through the cam (27) and adjusting
nut (32) are provided the pedal that can be tilted in any direction around the fulcrum of the cam (27)
center.

The spring (10) works on the casing (1) and spring seat (7) and tries to return the push rod (14) to
the zero-displacement position irrespective of the output pressure, securing its resetting to the
center position.

This also has the effect of a reaction spring to give appropriate control feeling to the operator.
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3. CHARGING CIRCUIT
When the starter is activated and the engine is started, the operator releases the key switch to the
ON position.

Charging current generated by operating alternator flows into the battery through the battery relay
[CR-1].

The current also flows from alternator to each electrical component and controller through the fuse box.
1) OPERATING FLOW

(1) Warning flow
Alternator "L" terminal — l/conn [CN-2 (9)] — MCU alternator level [CN-52 (27)]
— Cluster charging warning lamp(Via serial interface)

(2) Charging flow
Alternator "B*" terminal —— Battery relay(M8) [: Battery(+) terminal

Fusible link [CN-60] — Master switch [CS-74]
— Fuse box

2) CHECK POINT

Engine Start switch Check point Voltage
O - GND (battery voltage)
- GND (battery relay)
Run ON - GND (alternator B* terminal) 20~30V
@ - GND (alternator L terminal)
- GND (MCU)

% GND : Ground
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Part name Symbol Specifications Check
2:2 §7a 87 85 % Check resistance
087 Normal : About 160 @
Relay 085 24V 16A (for terminal 85-86)
O 87a 30 86 .
0 Q (for terminal 30-87a)
CR13 CRAS GR35 OR-46 = & (for terminal 30-87)
e Check
. x Check resistance
Solenoid valve 50 24V 1A Normal - 15~25 0
CN68 CN-66 CN-70 (for terminal 1-2)
CN-88 CN-140 CN-149
CN-236 CN-237
10 ,
N_@ x Check resistance
EPPR valve 20 700mA Normal : 1525 0
(for terminal 1-2)
CN-75 CN-133 CN-242
o1
Speaker oOW x Check resistance
peatke o2 Normal : A few Q
CN-23(LH)
CN-24(RH)
e2993R22%23¢°2
e % Check contact
el
Switch ON :0 Q(for terminal 3-7, 4-8)
4, #| ’
(locking type) ; e o n & 24V 8A oo Q (for terminal 7-9, 8-10)
sz oS50 Cs s e o 42
CS-73 CS-82 CS-83 CS-99 ’
CS-100
% Check resist
Normal : About 5k Q
5 + (for terminal A-C)
Accel dial BO E % Check voltage
— Normal : About 5V
© - (for terminal A-C)
CN-142 :2~4.5V

(for terminal C-B)
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No. of

Receptacle connector (female)

Plug connector (male)

pin
6 1
L] C 1l
— I::::E - [::I:
— [ [
] [":ﬂ"':: g E:t
1 7 6 13
$811-013002 $811-113002
1 9
]
— =] -
- I =] |
] [:]=
| — [:jz
—— [::JE
Q
1 9 8 17
$811-017002 $811-117002
1 /21 1 11
b [P
| — E:'.‘.::I;
T (7] = i
21 — =

Il

1 11
S811-021002

[P
[P
[k

=
=
[*
=
LoH

1 21
S811-121002
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14)DEUTSCH DT CONNECTORS
DT 06 - 3S - *%kkx%

* Modification
E003 : Standard end cap - gray
EO004 : Color of connector to be black
EO005 : Combination - EO04 & EQ03
EPO4 : End cap
EPO06 : Combination P012 & EP04

Deutsch connectors

— Modifications (see below)
Number of contacts (P : Pin, S : Socket)
06 : Receptacle, 04 : Plug

P012 : Front seal enhancement - connectors color to black for 2, 3, 4 & 6pin

Ngi.nof Receptacle connector (female) Plug connector (male)
2 1
i ]
DT06-2S DT04-2P
1 2
I
R/ O
3 J.’é-\}/ E======7
(%
3
DT06-3S DT04-3P

DT06-4S

o

DT04-4P
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SYSTEM DIAGRAM (CLUSTER TYPE 1)

Attachment pilot Work Travel
Work tool pressure pressure pressure
MCV
| Opton [4 P | Bucket [
Arm
E Arm 1 3 E regeneration Z
SOLENOID VALVE o EPPR VALVE |
Attach E Swing priority 3 z Am 2 3
Travel speed ttachment lf‘
P IX] ’ pressure P| swng [d P| Boomt [
Attachment Boom priorit
’ Power boost IX] ’ conflux IX] Travel(RH) P | TravellH) [ 'Y‘
Attachment Y]
flow EPPR
P1
Overload pressure
ressure
gensor Boom I:l\

=iy

cylinder

Engine

b

ECM

CAN #1

A1| Main pump

EPPR

pressure

Pump power
shift EPPR

Pressure signal

Drive signal

MCU

Switch signal

Pressure signal

Power boost
One touch button
ne toucl
decel button Horn button
Option
LH control button RH control
lever lever
SL SR|AO Al BI BU
(O]
Shuttle [}
block
b
Swing Arm in/out Boom up
pressure & Bucket in pressure

pressure

Serial communication(-)
Serial communication(+)
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Negacon 1
P3 pressure
pressure
(]
Pilot pump Negacon 2
pressure
X
N—
N—
Signal
Pressure signal
Drive signal [
Pressure signal [
Accel dial signal CN-16A[ [ZGC’\HG
Normal
CN-168 Emergency =
s,

oann

=)
Accel dial

Cluster

Rear view camera



' GROUP 9 INTELLIGENT POWER CONTROL SYSTEM

Travel
pressure
Main control valve PS|
B Ami [4 B] Am2 [4
P | Opton [ P | Bucket [«
P | Boom2 [d4 p| Boomi [d
P| Swing [4 P | Travel(LH) [
P | Travel(RH) [ 4
IPC EPPR Xf=—
Engine
ECM
Main pump Pilot pump
Power boost Pump power (7
utton - shift EPPR X
One touch——f8) Horn button z
decel button  (#/ Z
{ Option \ ©
button
LH control RH control Signal
lever lever
Pressure signal
SL SR|AO Al BU { Mcu
(©} Switch signal Pressure signal
quggLe (O} Pressure signal

b
Swing Arm infout Boom up
pressure & Bucket in pressure

pressure

1. When the requirement of pump flow rate is low, IPC mode controls pump flow rate to improve fuel
efficiency.

Condition Function

Boom up + Armin
Boom up + Arm in + Bucket in
Not travel motion
Not swing motion
Breaker mode & Crusher mode

Limitation of pump flow rate : Activated

None of upper condition Limitation of pump flow rate : Canceled
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4) EPPR VALVE CHECK PROCEDURE

(1) Check electric current value at EPPR valve

@ Disconnect connector CN-75 from
EPPR valve.

@ Insert the adapter to CN-75 and install
multimeter as figure.

@ Start engine.

@ Set power mode and cancel auto decel
mode.
- Choise : S-mode

® Position the accel dial at 10.

® If rpm display show approx 1750+50 rpm
check electric current at bucket circuit
relief position.

(2) Check pressure at EPPR valve

@® Remove plug and connect pressure
gauge as figure.
- Gauge capacity : 0 to 50 kgflcmz
(0 to 725 psi)

® Start engine.

@ Set power mode and cancel auto decel
mode.
- Choise : S-mode

@ Position the accel dial at 10.

® If rpm display approx 1750 £50 rpm
check pressure at relief position of
bucket circuit by operating bucket control
lever.

® If pressure is not correct, adjust it.

@ After adjust, test the machine.

5-22

Spec : 100~700 mA

Adapter(P/no.:21Q6-50410)

Spec : 2~25 kgflcm? (30~350 psi)

Pressure adjusting
screw locknut

Pilot pressure
supply line
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4) PILOT LAMPS

Work tool mode pilot lamp
Work mode pilot lamp
Power/User mode pilot lamp
Power max pilot lamp
Preheat pilot lamp
Warming up pilot lamp

\
- \ Message display
@@ o] c\\\;\ Travel speed pilot lamp

Auto idle pilot lamp

Maintenance pilot lamp

Fuel warmer pilot lamp

(1) Mode pilot lamps

Decel pilot lamp

No Mode Pilot lamp Selected mode
. Heavy duty power work mode
1 | Power mode - Standard power mode
. Economy power mode
2 | User mode . User preferable power mode
General operation mode
3 | Work mode n Breaker operation mode
Crusher operation mode
= Low speed traveling
4 | Travel mode
High speed traveling
5 | Auto idle mode Auto idle
6 | Work tool mode N il Oil flow level of breaker or crusher mode
7 | Message display "Setting is completed" display after selection

(2) Power max pilot lamp

hert
n

@ The lamp will be ON when pushing power max switch on the
LH RCV lever.
@ The power max function is operated maximum 8 seconds.
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© Machine security

© | EhiReISas >
H

0|
ESL mode oy
- ESL : Engine Starting Limit ESLModeSeting esiwe
- ESL mode is designed to be a theft deterrent or will pre- L T T
vent the unauthorized operation of the machine.

- If the ESL mode was selected Enable, the password will
be required when the start switch is turned ON.

- Disable : Not used ESL function +

Enable (always) : The password is required whenever the
operator start engine. S

Enable (interval) : The password is required when the op- Dt
erator start engine first. But the operator
can restart the engine within the interval
time without inputting the password.
The interval time can be set maximum 4
hours.

Enable (Always)

Password Ch:

Enter the current password

f

Password change Manage.
- The password is 5~10 digits. -

Enter the new password

f

Password Change Wil User Password

Password is Changed

The new password is stored in the MCU. Enter the new password again
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STEP 4. Inspect the trouble actually on the
machine

In case that some trouble cannot be confirmed,
obtain the details of the malfunction from the
operator.

Also, check if there are any in complete
connections of the wire harnesses are or not.

STEP 5. Perform troubleshooting

According to where the trouble parts are
located, hydraulic & mechanical system part or
electrical system part or mechatronics system
part, perform troubleshooting the machine refer
to the each system part's troubleshooting
process diagram.

STEP 6. Trace a cause

Before reaching a conclusion, check the most
suspectible causes again.  Try to trace what
the real cause of the trouble is.

Make a plan of the appropriate repairing
procedure to avoid consequential malfunctions.

6-3
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5. TRAVEL SYSTEM
1) TRAVEL DOES NOT FUNCTION AT ALL ON ONE SIDE

YES

Is bucket or arm
operation
possible?

Cause Remedy
Does @
YES | counterbalance
spool move lightly
? . .
Is travel brake by hand? | Counter spoolis | Disassemble
YES | valve pressure stuck. and repair or
within standard Does the symptom replace.
level?
change when
O trelleflvalv;as in 1Y) Relief valve built | Disassemble
ravel motor are . .
Has travel spool exchanged? in travel motor is | and repair.
changed over - faulty.
positively?
YES Control system is | Disassemble
5 | | defective. inspect and
|| Does travel spool | | .
NG move? repair.
NO Travel spool is Disassemble
stuck. and repair.
. YES Travel reduction | Disassemble
o0 not metallic o ,
parlicles come unit is faulty. and repair.
- out of drain port |
in travel
reduction unit? 0 Travel motor is Disassemble
out of order. and repair.
Does the symptom
0 change when front YES
and rear pump Hydraulic pump is | Disassemble
Does the discharge hoses i
symptom change || {5 exchanged? broken. and repair.
when LH/RH
travel relief valves
are exchanged? i
9 VES Travel relief Disassemble
valves are faulty. |and repair or
replace.
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% HOW TO CHECK INTERNAL BOOM CYLINDER LEAKAGE

1. Lower the bucket teeth to the ground with
bucket cylinder fully retracted and arm
cylinder rod retracted almost in full.

2. Disconnect hose (A) from rod side of boom
cylinder and drain oil from cylinders and
hose. (put cups on piping and hose ends)

3. Raise bucket OFF the ground by retracting
the arm cylinder rod.

If oil leaks from piping side and boom
cylinder rod is retracted there is an internal
leak in the cylinder.

If no oil leaks from piping side and boom
cylinder rod is retracted, there is an internal
leak in the control valve.

6-23



10. WHEN TRAVEL SPEED 1, 2 DOES NOT OPERATE (HCESPN 167, FMI 4 or 6)

- Before disconnecting the connector, always turn the starting switch OFF.
- Before carrying out below procedure, check all the related connectors are properly inserted and fuse

No. 25 burnt out.

- After checking, insert the disconnected connectors again immediately unless otherwise specified.

Check if travel
speed lamps( 4

pressing the travel
speed switch on
the cluster

<= )changewhen| |

Starting switch : ON

VES |

167 active?

Check fault code | |

Starting switch : ON

Check MCU

Starting switch : ON

MCU

TRAVEL SOLENOID

020

CN-52

6-33

oA 0O

K

CN-70

Cause Remedy
YES Disconnectionin | Repair or replace
] wiring harness or
vEg | Checkresistance poor contact
—between CN-70 1~ between CN-70-
(1)and (2) CN-52
Starting switch : OFF Defective solenoid | Replace
Spec:30Q NO
Disconnect CN-70
YES Defective hydraulic | Check hydraulic
system system
Check voltage ¥ 4
L between CN-70
NO| (1) and (2)
Starting switch :ON = Disconnectionin | Repair or replace
Spec:20~30V wiring harness or
Disconnect CN-70 poor contact
between CN-70-
fuse No.28
YES
Defective cluster | Replace
Defective MCU Replace
NO
FUSE
e
NO.28




3. MALFUNCTION OF CLUSTER OR MODE SELECTION SYSTEM

% Before carrying out below procedure, check all the related connectors are properly inserted.

1) INSPECTION PROCEDURE

Cause Remedy
YES
No power supply to| Check fuse No.3
See if all lamps the MCU
VES off in the MCU s
u YE
case e MCU failure Replace
See if HCESPN
840 active fault |+ NO
display on the LCD
NO
@
NO
10K .
Check connection Cluster failure Replace
between CN-51
@ —(33) - CN-56(4) or H
CN-51(23) -
CN-56(8) NO No connection Check and repair
KEY OFF
Wiring diagram
CLUSTER MCU
BATT.24V
SIG_3
GND
X 4 1 33
IG 24V 8 2 23
SIG_2
- - 1
CAMERA SIG CN-56 CN-5
RX CN-51
FUSE
S e = I
NO.3
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2) TEST PROCEDURE

(1) Test 11 : Check voltage at CN-52(32) and
ground.

@ Prepare 1 piece of thin sharp pin, steel or
copper.

@ Insert prepared pin to rear side of
connectors : One pin to (32) of CN-52.

@ Starting key ON.

@ Check voltage as figure.
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SPEC : Actuator operating : 1~5V

O yuNDa ©

CN-52 Female

m| Im|
109 8 7 6 5 4 3 2 1
©© 000 ﬁ

2@@@@@@@@@@11

30 ©0 000 | & @@@
©@© O 006 C) © &I
40 39 38 37 36 35 34 33 32 31

] ]

GROUND
=/

MO L O]
é.?

Multimeter




2) TEST PROCEDURE

(1) Test 16 : Check voltage at CN-52(40) and
ground.

® Prepare 1 piece of thin sharp pin, steel or
copper.

@ Insert prepared pin to rear side of
connectors : One pin to (40) of CN-52.

® Starting key ON.

@ Check voltage as figure.
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SPEC : Actuator operating : 1~5V

©oo
9 wyUNDal ©

CN-52 Female

il [
109 876 543 2 1
©0000 ﬁ ©00006

20 ©© ©© © f} ©0©0 00|
@9@@@@ Y| 00000
©000006

QO©oOOO6
3534 33 32 31
J

409 38 37 36
TT

f GROUND
&
@)

Multimeter




4) TRAVEL DEVIATION

(1) Measure the deviation by the tracks from
a 20m straight line.

(2) Preparation

@ Adjust the tension of both tracks to be
equal.

® Provide a flat, solid test yard 20 m in
length, with extra length of 3 to 5 m on

both ends for machine acceleration and
deceleration.
@ Hold the bucket 0.3 to 0.5 m above the
ground with the arm and bucket rolled in.
@ Keep the hydraulic oil temperature at
50+5°C.

(3) Measurement

O Measure the amount of mistracking at
high and low travel speeds.

© Before beginning each test, select the
following switch positions.

+ Power mode switch : P mode

® Start traveling the machine in the
acceleration zone with the travel levers at
full stroke.

@ Measure the distance between a straight
20 m line and the track made by the
machine. (Dimension a)

® After measuring the tracking in forward
travel, turn the upperstructure 180° and
measure that in reverse travel.

® Repeat steps @ and & three times and
calculate the average values.

(4) Evaluation

Mistrack should be within the following specifications.

Unit:mm/20 m

Model Standard Maximum allowable

Remarks

R225LVS 200 below 240
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13) MAIN PUMP DELIVERY PRESSURE

(1) Preparation
O Keep the hydraulic oil temperature at
50+5°C.

(2) Measurement
@ Select the following switch positions.
- Power mode switch : P mode
® Measure the main pump delivery
pressure in the P mode (high idle).

Monitoring
(analog)

Cluster

(3) Evaluation
The average measured pressure should meet the following specifications.
Unit : kgf / cm2

Model Engine speed Standard Allowable limits Remarks

R225LVS High idle 40+2 -
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2) CARRIER ROLLER

\j[ | }
) -
OO
T 1 |
— o I !
I |
I )
. \\ /
= /\ S \/ \A
| |
Unit : mm
No. Check item Criteria Remedy
Standard size
1 Outside diameter of flange
2169
2 Outside diameter of tread @144
3 | Width of tread 454 Rebuild or
replace
4 Width of flange 17
. Tolerance
5 Clearance between shaft Standard size Shaft Hole
and support -0.05 +03
955 0.1 0.1
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2. TORQUE CHART

Use following table for unspecified torque.

1) BOLT AND NUT
(1) Coarse thread

Bolt size 8T 107
kgf - m Ibf - ft kgf - m Ibf - ft
M 6 x 1.0 0.85~1.25 6.15 ~9.04 1.14~1.74 8.2~126
M 8 x 1.25 2.0~30 145~217 2.73~4.12 19.7 ~29.8
M10 x 1.5 40~6.0 28.9 ~43.4 55~83 39.8 ~ 60
M12 x 1.75 74~112 53.5~79.5 9.8~15.8 71 ~114
M14 x 2.0 122 ~16.6 88.2~120 16.7 ~22.5 121 ~ 167
M16 x 2.0 18.6 ~25.2 135~ 182 252 ~34.2 182 ~ 247
M18 x 2.5 25.8 ~ 35.0 187 ~ 253 35.1 ~475 254 ~ 343
M20 x 2.5 36.2 ~49.0 262 ~ 354 49.2 ~ 66.6 356 ~ 482
M22 x 2.5 48.3 ~ 63.3 350 ~ 457 65.8 ~ 98.0 476 ~ 709
M24 x 3.0 62.5 ~ 84.5 452 ~ 611 85.0 ~ 115 615 ~ 832
M30 x 3.5 124 ~ 168 898 ~ 1214 169 ~ 229 1223 ~ 1655
M36 x 4.0 174 ~ 236 1261 ~ 1703 250 ~ 310 1808 ~ 2242
() Fine thread
Bolt size 8T 107
kgf - m If - ft kgf - m Ibf - ft

M 8 x 1.0 217 ~3.37 15.7 ~24.3 3.04 ~ 4.44 22.0~32.0
M10 x 1.25 4.46 ~ 6.66 32.3~482 593 ~8.93 429 ~ 64.6
M12 x 1.25 7.78 ~11.58 76.3 ~ 83.7 10.6 ~ 16.0 76.6 ~115
M14 x 1.5 13.3 ~18.1 96.2 ~ 130 17.9 ~ 24.1 130 ~ 174
M16 x 1.5 19.9 ~26.9 144 ~ 194 26.6 ~ 36.0 193 ~ 260
M18 x 1.5 28.6 ~ 43.6 207 ~ 315 38.4 ~52.0 278 ~ 376
M20 x 1.5 40.0 ~ 54.0 289 ~ 390 53.4~72.2 386 ~ 522
M22 x 1.5 527 ~71.3 381 ~515 70.7 ~95.7 512 ~ 692
M24 x 2.0 67.9~91.9 491 ~ 664 90.9 ~ 123 658 ~ 890
M30 x 2.0 137 ~ 185 990 ~ 1338 182 ~ 248 1314 ~ 1795
M36 x 3.0 192 ~ 260 1389 ~ 1879 262 ~ 354 1893 ~ 2561
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(12) Tapping lightly shaft ends of drive shafts
(111, 113) with plastic hammer, take out
drive shafts from swash plate supports.

(13) Remove valve plates (313, 314) from
valve block (312).
% These may be removed in work (6).

(14) If necessary, remove stopper (L, 534),
stopper (S, 535), servo piston (532) and
tilting pin (531) from pump casing (271),
and needle bearing (124) and splined
coupling (114) from valve block (312).

% In removing tilting pin, use a protector to
prevent pin head from being damaged.

% Since loctite is applied to fitting areas of
tilting pin and servo piston, take care not
to damage servo piston.

% Do not remove needle bearing as far as
possible, except when it is considered to
be out of its life span.

% Do not loosen hexagon nuts of valve
block and swash plate support.

If loosened, flow setting will be changed.
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(9) Remove lever (2, 613). Do not draw out
pin (875).

% Work will be promoted by using pincers or
SO on.

(10) Draw out pin (874) and remove feedback
lever (611).
Push out pin (874, 4 mm in dia.) from
above with slender steel bar so that it may
not interfere with lever (1, 612).
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84 61 69 65 2426 259294939 83

84 58 71 60 46 6355 8 84 68

o
TopOaR,
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83 53 752123 20 67 38 7553 85 80
F-F' (OPTION & BUCKET)

61 14 48 63 49

G-G' (CENTER BYPASS CUT-OFF
& NEGATIVE CONTROL)
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Spool-swing priority
Spool-boom 2
Spool-arm 2
Spool-bucket
Spool-option

BC spool

Cover-pilot A
Cover-pilot B1
Cover-pilot B2

Plug

Poppet 1-check valve
Poppet L/C-bucket
Spring 1-check valve
Plug

Poppet 2-check valve
Spring 2-check valve
Holding kit

Holding kit

Load check valve assy
Overload relief valve
Check valve

Plug

Spring-BC spool
Plug-BC spool
Negative control valve
Plug

Flange

Plug

O-ring

O-ring

O-ring

O-ring

O-ring

O-ring

O-ring

O-ring

O-ring

O-ring

Back-up ring

Hex socket head bolt
Socket bolt

Washer

Overload relief valve
Overload relief valve
Overload relief valve
O-ring

Plug

Piston

Pilot cover C1

Plug

Poppet

Spring



(2) Assembly
Explanation only is shown for the assembly, refer to the figures shown in the previous
disassembly section.

® Main relief and overload relief valve
Fix the valve body to suitable work bench.
Install main relief valve and overload relief valve into the body and tighten to the specified torque
by 32 mm torque wrench.
- Tightening torque : 8~9 kgf-m (57.8~65.1 Ibf-ft)

MAIN RELIEF VALVE

32mm HEX

OVERLOAD RELIEF VALVE(STD) OVERLOAD RELIEF VALVE(OPT)
32mm HEX 36mm HEX
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® Disassemble spring (11) from cylinder
block (10).

@ Disassemble shoe plate (9) from body
(1)

® Using a plier jig, disassemble snap ring
(4) from shatft (5).

©® Disassemble shaft assy from body (1).

8-55



(4) Air pressing test
Be sure of leakage, after press air into
assembled motor

(5) Leakage check
After cleaning motor by color check No.1,
paint No.3 and be sure of leakage.

(6) Mount test bench
Mounting motor test bench, test the avail-
ability of each part.
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(13) Apply loctite to the tapped holes of the
ring gear (11) and then mount swing
motor onto the ring gear (11).

% Don't fail to coincide the gauge bar (33)
hole.

(14) Tighten socket bolts (31) around the
swing motor assembly.
- Tightening torque : 24kgf - m (173lbf - ft)

(15) Assemble plugs (29, 30).

(16) Turn the swing motor assembly upside
down and assemble cover plate (34) by
tightening the hexagon bolts (35).

Install spacer (3) and pinion gear (13) to
the drive shaft (2).

Assemble lock plate (36) on the pinion
gear (13).

Assemble 2 lock washers (25) on the lock
plate (36) with their 2 hole coincided
individually to the tapped holes of drive
shaft (2).

Tighten hexagon bolts (37) to the drive
shaft (2) and then fold all the lock washer
(25) corners over the hexagon bolts (37).

- Tightening torque : 24kgf - m (173lbf - ft)

(17) Inject oil into the reduction gear.
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(15) Disassemble the thrust plate (4) from the
casing (1).

(16) Disassemble the oil seal (3) from the casing
(1) with suitable tool.

(17)Disassemble the O-ring (31) from the
casing (1).

(18) Disassemble the valve plate (28) from the
casing (1).
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2) TRAVEL REDUCTION GEAR

8 232219 20 21 15 16 11 12 13 14 4 27
// 5
N yas==n -
7 N N
=

25 28 26 18 1 24 171029 9 5 6 2 7 3

1 Ring gear 12 Needle bearing 2 22 Carrier pin 1
2 Ball bearing 13 Thrust washer 2 23 Spring pin 1
3 Floating seal assy 14  Carrier pin 2 24 Sungear1
4  Ring nut 15 Spring pin 2 25 Thrust plate
5 Lockplate 16 Solid pin 2 26 Cover

6 Hexagon bolt 17 Sungear?2 27 Hexagon socket head bolt
7  Housing 18 Carrier 1 28 Plug

8 Hexagon socket head bolt 19 Planetary gear 1 29 Snap ring

9 Coupling 20 Needle bearing 1 30 Name plate
10 Carrier2 21  Thrust washer 1 31 Rivet

11 Planetary gear 2
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(2) Install M16 eye-bolt on the tap of housing.

(3) Lift housing and then, assemble into housing
in order for bolt hole of ring gear and bolt
hole of housing to be in line.

(4) Apply loctite #242 on M16 hexagon socket
head bolt, and then, bolt.

7)ASSEMBLING HOUSING ASSY AND
MOTOR

(1) Install 7/16-14UNC eye-bolt on the tap of ring
gear.

(2) Assemble housing assembly into motor by
use of hoist and eye-bolt.

* Be sure to tighten eye-bolt deep enough.

8) ASSEMBLING MAIN BEARING

(1) Assemble angular bearing into housing by
use of pressing jig.

% Be sure to maintain it vertical with the ground
when assembling bearing.

9)ASSEMBLING NUT RING AND LOCK
PLATE

(1) Tighten nut ring to specified torque, utilizing
special tool.
- Tightening torque : 60.3 kgf-m
(436 Ibf-ft)

(2) After install lock plate, apply loctite #242 on
M12 hexagon head bolt, and then, bolt.
Tighten M12 hexagon head bolt to specified
torque, with torque wrench.
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(16) Remove lock nut (22) and then boot (26).
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3) ASSEMBLY

% Clean all parts.

% As a general rule, replace oil seals and
O-ring.

% Coat the sliding surfaces of all parts with
engine oil or grease before installing.

(1) Fix seven slipper seal (7) and O-ring (9),
two wear ring (11) to hub (1).

(2) Fit O-ring (8) to shaft (2).

(8) Set shaft (2) on block, tap hub (1) with a
plastic hammer to install.

(4) Fit shim (5), spacer (4) and retainer ring
(12) to shaft (2).

(5) Fit O-ring (10) to hub (1).
(6) Fit shim (6) to shaft (2).

‘I

74

J

{
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(3) Boom cylinder

9,10 6,7 8 4523 31 30 2211,12 3 1 2

13 14 17 16 15 18,19 20 21

‘ ? | i J
i I == W
| T s
| |
| i i , i, ] L .
Internal detail
I 5] P
r ity t ™ ‘ 00
\_ |\ @0 ‘ (©Xe)
| I—=
©
o) ©
©
24.26 28 27 29 25.26
1 Tube assembly 12 Back up ring 23 Hexagon socket head bolt
2 Rod assembly 13  Cushion ring 24 Pin bushing
3 Gland 14 Piston 25 Pin bushing
4 DD2 bushing 15 Piston seal 26 Dust seal
5 Snapring 16 Wearring 27 Band assembly
6 Rod seal 17 Dustring 28 Pipe assembly-R
7 Back up ring 18 O-ring 29 Pipe assembly-B
8 Bufferring 19 Back up ring 30 O-ring
9  Dust wiper 20 Lock nut 31 Hexagon socket head bolt
10  Snap ring 21 Hexagon socket set screw
11 O-ring 22 O-ring
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2. CARRIER ROLLER Frame

1) REMOVAL e
(1) Loosen tension of the track link. Grease
H—W—H (@ valve

(2) Jack up the track link height enough to
permit carrier roller removal.

(3) Loosen the lock nut (1).

(4) Open bracket(2) with a screwdriver, push
out from inside, and remove carrier roller
assembly.

- Weight : 20 kg (45 Ib)

2) INSTALL

(1) Carry out installation in the reverse order
to removal.
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® Lighten the press load and confirm the
set length of spring (3).

@ After the setting of spring (3), install lock
plate (6), spring washer (8) and bolt (7).

@ Press

431+15
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ELECTRIC COMPONENTS MOUNTING 2

Beacon lamp

-

To frame harness

- Tightening torque
ltem Size kgf - m Ibf - ft
1 M6x1.0 1.05+0.2 7.6+1.45
2 M8x1.25 25405 18.1+£3.6
M10x1.5 69+14 49.9+10.1
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