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' GROUP 2 SPECIFICATIONS

1. MAJOR COMPONENT

Tooth Tool box Fuel tank Hydraulic tank Main pump
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Charge air cooler
Oil cooler
Bucket  Turning joint Swing motor Main control valve Radiator
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0 Swing bearing
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Model Type Boom Arm Counterweight|  Shoe Wheel Dozer Outrigger
HX260LT3| MONO |Length [mm]|Length[mm]| weight [kg] | width [mm] | width [nm] | Front| Rear | Front | Rear
HW | BOOM | 5850 2100 4600 600 - - - -] -
. [l_]] : Rating over-front - =g :Rating over-side or 360 degree A
Lift-point radius (B) At max. reach
Lift-point 3.0m (9.8 1) 45m(14.8 ) 6.0m (19.7 ft) 7.5m (24.6 ft) Capacity Reach
height (A)
o om ok B h B
75m | kg *7200 | *7200 5.91
24.61)| Ib *15870 | *15870 | (19.4)
6.0m | kg *7800 | *7800 | *7110| *7110 *7130 6500 6.98
(19.71)] Ib *17200 | *17200 | *15670 | *15670 *15720 | 14330 | (22.9)
45m | kg *9890 | *9890 | *7920 | *7920 | *7230 5720 | *7230 5590 7.61
(14.81)| Ib *21800 | *21800 | *17460 | *17460 | *15940 | 12610 | *15940 | 12320 | (25.0)
3.0m | kg *9010 7730 | *7610 5610 | *7440 5190 7.90
©9.81) | Ib *19860 | 17040 | *16780 | 12370 | *16400 | 11440 | (25.9)
1.5m | kg *9940 7480 | *8040 5490 7580 5110 7.90
(4.91f) | b *21910 | 16490 | *17730 | 12100 | 16710 | 11270 | (25.9)
0.0m | kg *14140 | 11220 | *10380 7360 8130 5450 7980 5350 7.60
(0.0ft) | Ib *31170 | 24740 | *22880 | 16230 | 17920 | 12020 | 17590 | 11790 | (24.9)
-1.5m | kg | *13230 | *13230 | *13550 | 11290 | *10130 7380 *8390 6060 6.97
(-4.91) | b | *29170 | *29170 | *29870 | 24890 | *22330 | 16270 *18500 | 13360 | (22.9)
-3.0m | kg | 16040 | *16040 | *11860 | 11520 *8640 7820 5.89
(9.81t) | b | *35360 | *35360 | *26150 | 25400 *19050 | 17240 | (19.3)
Note 1. Lifting capacity are based on ISO 10567.

2. Lifting capacity of the HX series does not exceed 75% of tipping load with the machine on firm
level ground or 87% of full hydraulic capacity.
3. The Lift-point is bucket pivot mounting pin on the arm (without bucket mass).

4. *Indicates load limited by hydraulic capacity.

% Lifting capacities are based upon a standard machine conditions.
Lifting capacities will vary with different work tools ground conditions and attachments.
The difference between the weight of a work tool attachment must be subtracted.
Consult your HD Hyundai Construction Equipment dealer regarding the lifting capacities for
specific work tools and attachments.
Failure to comply to the rated load can cause possible personal injury or property damage.
Make adjustments to the rated load as necessory for non-standard configurations.
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3) GEAR PUMP

ltem Specification
Type Fixed displacement gear pump single stage
Capacity 10 cc/rev
Maximum pressure 40 kgffemz (570 psi)

Rated oil flow

19 ¢ /min (5.0 U.S. gpm/4.2 U.K. gpm)

4) MAIN CONTROL VALVE

ltem

Specification

Type

10 spooals, two block

Operating method

Hydraulic pilot system

Main relief valve pressure

350 kgffcm2 (4980 psi) [380 kgf/cm2 (5400 psi) ]

Port relief valve pressure

(
Boom 400 kgflcm? (5690 psi)
Arm 400 kgflcmz (5690 psi)
Bucket 400 kgflem2 (5690 psi)

[ ]:Powerboost

5) SWING MOTOR

ltem Specification
Type Fixed displacement axial piston motor
Capacity 142.8 cclrev
Relief pressure 300 kgficm?2 (4267 psi)
Braking system Automatic spring applied hydraulic released
Braking torque 58 kgf - m (420 Ibf - ft) over
Brake release pressure 20.9~35.5 kgflcmz (297~505 psi) below
Reduction gear type 2 - stage planetary

6) TRAVEL MOTOR
e Specification
HX260LT3 | HX260LT3 HW

Type Variable displacement axial piston motor
Capacity 182.4/105.4 cclrev 282.6/156.9 ccirev
Relief pressure 350 kgffcm? (4980 psi)

Braking system

Automatic spring applied hydraulic released

Braking torque

72 kgf - m (521 Ibf - f)

134 kgf - m (969 Ibf - f)

Brake release pressure

16.8 kgffcmz2 (239 psi)

17 kgflemz (242 psi)

Reduction gear type

2-stage planetary
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REGULATOR (2/2)
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SECTION A-A 22052MPO9A
Plug 630 Lock nut 730 O-ring
Casing 631 Sleeve, pf 753 O-ring
Compensator spool 641 Pilot cover 755 O-ring
Compensator sleeve 642 Pilot spool 756 O-ring
Spring seat (C) 643 Pilot sleeve 758 Square ring
Outer spring 644 Spring seat (Q) 801 Nut
Inner spring 645 Adjust stem (Q) 802 Nut
Adjust stem (C) 646 Pilot spring 887 Pin
Adjust screw (C) 650 Sleeve, pi 897 Piston, pf
Cover (C) 708 O-ring 898 Piston, pi
728 O-ring 924 Set screw
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@ Overload prevention function
As own pump discharges pressure Pd1, or partner pump discharges pressure Pd2 increase,
Pd1, and Pd2 work on the stepped section of the compensator spool (621), and spool moves
toward right direction. And stops at the position where the force of the outer spring (625) and
inner spring (626) and hydraulic pressure balances.
The movement of the compensator spool (621) causes the delivery pressue Pd1 to connect to
the port C1 and to be admitted to the large-diameter section of the servo piston (532).
Although the delivery pressure Pd1 is constantly admitted to small diameter section of servo
piston (532), the serve piston (532) moves to the left because of its difference of the area
between large and small-diameter section.
As a result, the tilting angle is decreased. As the servo piston (532) moves, the feedback lever
(611) rotates around the pivot A, and the compensator sleeve (622) moves to right direction till
the opening between the spool and sleeve being closed.

898 642 643 611 646

=il = )
]
T i )
Pd1 N gﬂ
Rl = S = (]
Pf*% E [] [=D J | ([
= e e = — —) 8
C1
1
I
Pd2 626
621 622 Pivot A 625
M 1 Pcl

532
220S2MP21
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STRUCTURE (5/8)

16
16-1
16-2
16-3
16-4
16-5
16-6
16-7
16-8
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C-C' (SWING AND BOOM1)
16
\
3 4 5 6 7 8 9 10 11 12 13 1415 14
2 \ 17
1 4
HOLDING VALVE 220SA2MC06
Boom 1 spool kit 16-9 Back up ring 30 Plug
Swing spool kit 16-10 O-ring 34  Pilot cover A
Holding valve assy 16-11 Plug 35 Pilot cover B
Main poppet 16-12 Pilot piston 37 Check valve poppet 1
Restrictor 16-13 Piston guide 38 Check valve spring 1
Pilot spring 16-14 Spring 55 O-ring
C-ring 16-15 Main piston 57 Hex socket head bolt
Pilot poppet 16-16 Plug 59 Hex socket head bolt
Poppet guide 16-17 Block 65 Spring washer
O-ring 18 Overload relief valve 70 O-ring
Poppet seat 22 Swing logic valve 71 Hex socket head bolt
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(3) Travel straight function
This function keeps straight travel in case of simultaneous operation of other actuators (boom,
arm, bucket, swing etc) during a straight travel.
In normal conditions, travel straight spool keeps neutral conditions, the pressurized oil of the P1
and P2 pumps is supplied to each passage independently.
When the attachment spool is operated under the travel operation of both sides, the pilot

pressure is supplied to the spring side port of the travel straight spool and then the travel straight
spool is shifted to the left direction.

P1 parallel passage Tank port T1

| Some of attachment
oil is supplied to rravel

P2 bypass passage
P2 parallel passage

A-A' (STRAIGHT TRAVEL AND SUPPLY) 220SAZMC20

After changeover of the travel straight spool, the pressurized oil discharged from the P1 pump is
connected with P2 port oil and is supplied to the attachment line through both parallel passage of
the P1 and P2.

Also, some of the pressurized oil open the check valve of the spool inside through side of the
travel straight spool and is connected with the bypass passage of the P2 side.

On the other hand, the pressurized oil discharged from the P2 pump is connected with P1 port oil
and is supplied to the travel line through both parallel passage of the P1 and P2.

Accordingly the attachment spool is operated under the travel operation of both sides, the
pressurized oil discharged from P2 pump is mainly supplied to left and right travel line and the
pressurized oil discharged from P1 pump is mainly supplied to attachment line.

As a result, simultaneous operation of both travel spools and attachment is not influenced to the
travel operation of the both sides and the machine keeps straight travel.

2-37



(2) Boom priority function
This function is used to speed up of the boom by reducing the swing speed when the swing
operation with boom operation simultaneously.
The boom priority signal is supplied the pilot port and the poppet of the swing logic valve is closed
and then the pressurized oil from P2 port is reduced by the oil leaking through the orifice.
As a result, the swing speed is slowed.

COrifice shape

“mﬂ' =
o

ZF

Boom priority signal

SWING LOGIC VALVE
220S2MC30
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12) OPERATION OF PORT RELIEF VALVE
(1) Function as relief valve

(D The pressurized oil passes through the internal passage of the piston A, fitted in the main
poppet and the orifice A and is filled up in the chamber A of the inside and seats the main
poppet against socket and socket against the housing securely.

Socket
\ ] Chamber A
Pilot poppet

Parallel passage

Housing Tank passage Piston A Main poppet  Orifice A

PORT RELIEF VALVE 220S2MC43

(2 When the pressurized oil from the actuators becomes equal to the set pressure of the spring,
the hydraulic oil apply to the pilot poppet and pushes the pilot poppet to the right direction and
flows to tank passage through the piston A internal passage, orifice A, chamber A, periphery
orifice B and the hole E.

Periphery orifice B

T’

Housing  Tank passage

Parallel passage

OPERATION 1 OF PORT RELIEF VALVE 220S2MC44
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4) BRAKE SYSTEM

(1) Control valve swing brake system

This is the brake system to stop the swing motion of the excavator during operation.
In this system, the hydraulic circuit is throttled by the swing control valve, and the resistance
created by this throttling works as a brake force to slow down the swing motion.

Work Deceleration
[— [
A B A

MCV

MCV A, B opened

(2) Mechanical swing parking brake system

O ]

" O

MCV A, B throttled

MCV

Stop

MCV A, B closed

2-48(1)

This is function as a parking brake only when all of the RCV lever (except swing, arm in) are not

operated.

@ Brake assembly

Circumferential rotation of separate plate
(14) is constrained by the groove located
at casing (1). When housing is pressed
down by brake spring (16) through
friction plate (13), separate plate (14)
and parking piston (15), friction force
occurs there.

Cylinder block (8) is constrained by this
friction force and brake acts, while brake
releases when hydraulic force exceeds
spring force.

2-67

13

Casing
Cylinder block
Friction plate

2209A2SM35

14 Separated plate
15  Parking piston
16  Brake spring



(2) Operation

Two pieces of overload valves are located at cross-over position in the counterbalance circuit of
brake valve and have the following functions :

(D When hydraulic motor starts, keep the driving pressure below predetermined value and while
accelerating, bypasses surplus oil to return line.

2 When stopping the motor, keep the brake pressure, that develops on the outlet side of motor,
under the predetermined value to stop the inertial force.

@ To accelerate sharply while starting, and to mitigate the braking shock while stopping. For these
purposes, the developed pressure is kept comparatively low for a short period, then keep the line
pressure as normal value. While the pressure is low, meshing of reduction gears, crawler and
sprocket etc. can be smoothly done and the shock are absorbed.

When starting, "A" port pressure of overload valve increases, this pressure is applied to the
effective diameter of poppet (42-10) which seats on the poppet seat (42-11) and, at the same
time, is delivered, via small hole, to the spring seat (42-5) located inside the sleeve (42-6) and the
seat bore pressure increases up to "A" port pressure. The poppet (42-10) opposes to spring
(42-4) by the force of the pressure exerted on the area difference between poppet seat's effective
diameter and spring seat bore and keep the predetermined pressure.

When hydraulically braking, the piston (42-7) is at the left position by the driving pressure, and
when "A" port pressure increases, the pressure is applied also to the piston (42-7) through the
small hole in the poppet (42-10) and piston (42-7) moves rightward until it touches the stopper in
rear cover. In this while, the poppet (42-10) maintains "A" port pressure at comparatively low
against the spring (42-4) force and exhaust oil to "B" port side. After the piston reached to the
plug, the valve acts the same as at starting.

Spring(42-4) Piston(42-7)  Spring seat(42-5) Poppet seat(42-11)

Port B

<= Port A

(
i
|
|
|
\

\

\

|

|
f‘“\
s
|

Sleeve(42-6) Small hole

25092TM27
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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)

300L2TM04

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 o 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 (9).

2-87
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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 (s).

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

This mechanism is called planetary gear mechanism.

Ring gear(a)
Carrier(k)

Fixed ring gear(a)<ff4

Planetary pinions(b)/I Carrier(k)

/

Sun gear(s)
O o

O O

Input

Sun gear(s)
g Planetary pinions(b)

O
ﬁ—i \%%H
AN
o
g

29072TM10 29072TM11

When the sun gear S1 is driven by input shaft, planetary action occurs among gears S1, a and 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
/
B S
L 1
Hg S1 e )els2
1

29072TM12
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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 (13) is inserted and can slide in the plug (20).
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 (9) works on the body (1) and spring seat (6) and tries to return the push rod (13) 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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' GROUP 3 PILOT CIRCUIT

Remote control valve Remote control valve
(LH lever) RCV pedal (RH lever)
Cross assy
Safety lock Swing parking brake
solenoid valve

MCV

Travel speed solenoid valve

Power boost solenoid valve

Boom priority EPPR valve

L|ne filter
Main pum
pump Relief valve
r;% 4Okgf/cm2

Pilot pump

Suction strainer
NS

260SA3CI03

The pilot circuit consists of suction circuit, delivery circuit and return circuit.

The pilot pump is provided with relief valve, receives the oil from the hydraulic tank through the
suction strainer.

The discharged oil from the pilot pump flows to the remote control valve through line filter, EPPR
valve, solenoid valve assemblies, swing parking brake, main control valve, safety lock solenoid valve
and cross assy.
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3. ARM IN OPERATION

ARM BUCKET BOOM
CYLINDER CYLINDER CYLINDER
MU Pi2 Pi1
P5_Rs|P4_ |PniPn2
TRAVEL MOTOR T
PCboj————————————————— L
A Bl
Db r,,,ﬂﬁlﬁJ I SNRV2 oy
1d"¢)LE7”77777777‘\(777ﬁhiiiiiﬂ ; ‘
DR9 |
T s S + BC2 N
(@)L L,,,#,,,Jﬁﬁf =y
Ceo,
Dl e B
Co 4 r; CoR Hr@ % ™
i
Pgse”’“”"’*f""f‘ﬁ”’ ARG i
° ¥ =R Til| | 1 O | ipos
PCO¥ ——— === === === = T ===3 HF===53—===2=29 —==2--=-PBK
PDox ——— ~-— A %, o | gl =t —— - - ——-PAK
— s 1 e
WMLLT,LW L@%ﬁ%g
I
— | |
SWING MOTOR
i
i
i
(ari) |
—‘ L (dr)

PDs —————— €T | || | s - - PAbT
_ DR |

N PDb2

PO3;
(ar#) LI DR}

Ctl

Dl H i M

PCH L r

I MERE e
POl SETIPETT: T 1
ol HimGHmH W )
CERNN | imRavel TF - F-—) TRave
PSI— 4~~~ i =

LPS ;’ e ~+ R =t v2

POTE — 4§ =—&- o

— ! Tk MRV J

[ — J TS ﬁ"’h T

S 7
Patt 17
)
P1 P2 Pu

Al A2 PILOT
PUMP PUMP PUMP
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When the left control lever is pulled back, the arm spools in the main control valve are moved to the
roll in position by the pilot oil pressure (PBa2, PCa) from the remote control valve.

The oil from the A1 and A2 pump flows into the main control valve and then goes to the large
chamber of arm cylinder.

At the same time, the oil from small chamber of arm cylinder returns to the hydraulic oil tank through
the arm 2 spool in the main control valve. When this happens, the arm rolls in.

The excessive pressure in the arm cylinder head side is prevented by relief valve.

The cavitation which will happen to the head side of the arm cylinder is also prevented by the make-
up valve in the main control valve.
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3. COMBINED SWING AND ARM OPERATION

ARM BUCKET BOOM
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260SA3HC19

When the swing and arm functions are operated, simultaneously the swing spool and arm spools in
the main control valve are moved to the functional position by the pilot oil pressure (PCs, PDs, PAa2,
PBa2, PCa, PDa) from the remote control valve.

The oil from the A1 pump flows into the swing motor through swing spool and the arm cylinder
through arm 1 spool.

The oil from the A2 pump flows into the arm cylinder through the arm 2 spool of the right control
valve. The upper structure swings and the arm is operated.

Refer to page 2-51 for the swing operation preference function.
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2. LOCATION 2

© 0O N O WND =

TERMINAL BLOCK

Lamp

Fuel sender

Fuel filler pump

Beacon lamp

Battery

Battery relay

Horn

A1 pump pressure sensor
A2 pump pressure sensor
EPPR pressure sensor
Overload pressure sensor
Start relay

13
14
15
16
17
18
19
20
21
22
23
24

B

Heater relay
Alternator
Travel alarm buzzer
Arm out pressure sensor
Boom up pressure sensor
Swing pressure sensor
Boom down pressure sensor
Arm in pressure sensor
Attach pressure sensor
Travel pressure sensor
Air cleaner sensor
4 cartridge valve

4-2

MAIN CONTROL VALVE

25
26
27
28
29
30
31
35
36
37
38
39

AIR CLEANER
260SA4EL02

Pump EPPR valve

Boom priority EPPR valve
MCU

Pliot pressure sensor
PVG32 controller

Relay drive unit assy
Around view controller
Integrated antenna
Satellite antenna

Warning buzzer

Bucket in pressure sensor
Bucket out pressure sensor



4. HEAD AND WORK LIGHT CIRCUIT

1) OPERATING FLOW
Fuse box (No.20) — Head light relay [CR-13 (30, 86)]
Fuse box (No.17) — Work light relay [CR-4 (30, 86)]
Fuse box (No.13) — Membrane controller [CN-376 (1)]

(1) Head light switch ON
Head light switch ON [CN-376 (13)] — Head light relay [CR-13 (85) — (87)]
Head light ON [CL-3 (2), CL-4 (1), CL-24 (2)]
I’conn [CN-5 (41)] — l/conn [CN-432 (1)] — Cigar lighter [CL-2]
I/conn [CN-5 (60)] — Radio & USB player illumination ON [CN-27A (9)]
l/conn [CN-7 (1)] — Accel dial LED [CN-279 (2)]

(2) Work light switch ON
Work light switch ON [CN-376 (4)] — Work light relay [CR-4 (85) — (87)]
—= l/conn [CN-12 (2)] — Work light ON [CL-5 (2), CL-6 (2)]

2) CHECK POINT

Engine Start switch Check point Voltage

-GND
-GND
-GND
-GND
-GND
-GND
-GND
-GND

fuse box)

switch power input)
head light relay)
head light)

fuse box)

STOP ON 20~25V

switch power output)

006 oo e

work light relay)

o~ o~ o~ o~ o~ o~ o~ o~

©

work light)

% GND : Ground
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' GROUP 3 ELECTRICAL COMPONENT SPECIFICATION

Part name Symbol Specifications Check
# Check specific gravity
Battery 12V X 100Ah 1.280 over  :Over charged
(2EA) 1.280 ~ 1.250 : Normal
1.250 below : Recharging
Rated load # Check coil resistance(M4 to M4)
Battery relay o 24V Normal : About 502
100A (continuity) | % Check contact
1000A (30seconds)|  Normal : © Q
CR-1
% Check contact
Glow plug 24V 200A Normal : 0.942Q
relay (For terminal 1-GND)
CR-24
o O 9 O ‘(2
©000 # Check contact
g . B-BR :24V 1A . ;
Start switch 1.0 ~ B-ACC 24V 10A OFF : co Q) (for ea}ch terminal)
L hl NS B-ST 24V 40A ON .0£2(forterm|nal1.-3and1-2)
518 oovus START : 08 (for terminal 1-6)
CS-2A
OA |/ SUPPLY
Pressure OC \ RETURN 8~30V 5 Check contact
sensor CD6 CD-7 CD-24 CD-31 Normal : 0.1
CD-32 CD-35 CD-36 CD-42
CD-43 CD-44 CD-69 CD-70
CD-71 CD-85 CD-87 CD-90
ﬁ 20 % Check resistance
Resistor SW/100 10 5W 1000 Normal : 100
(For terminal 1-2)
RS-1A  RS-1B
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Connector Type No. of Destination Connector part No.
number pin Female Male
CN-305 | DEUTSCH 12 | Proportional-Connector 1 DTMO06-12SA -
CN-306 | DEUTSCH 12 | Proportional-Connector 2 DTMO06-12SB -
CN-307 DEUTSCH 3 Proportional-Service tool DT06-3S-EP06 | DT04-3P-E005
CN-307 AMP 4 | Proportional-PVG32 2-967059-1 -
CN-309 | DEUTSCH 2 | Proportional-EPPR valve A1 DT06-2S-EP06 -
CN-310 | DEUTSCH 2 | Proportional-EPPR valve A2 DT06-2S-EP06 -
CN-370 | DEUTSCH 2 | Swing fine control solenoid DT06-2S-EP06 -
CN-376 TE 34 | Membrane controller 4-1437290-1 -
CN-401 TE 35 | AAVM controller 776164-1 -
CN-402 DEUTSCH 6 Front view camera DT06-6S-P021 | DT04-6P-P021
CN-403 | DEUTSCH 6 | Rear view camera DT06-6S-EP06 | DT04-6P-EP14
CN-404 | DEUTSCH 6 | LH view camera DT06-6S-EP06 | DT04-6P-EP14
CN-405 | DEUTSCH 6 | RHview camera DT06-6S-EP06 | DT04-6P-EP14
CN-406 | DEUTSCH 3 |RS232 DT06-3S-EP06 | DT04-3P-E005
CN-419 DEUTSCH 2 Swing parking-A1 DT06-2S-EP06 -
CN-420 | DEUTSCH 2 | Swing parking-A2 DT06-2S-EP06 -
CN-421 DEUTSCH 2 | Swing parking-A3 DT06-2S-EP06 -
CN-427 MOLEX 4 | Reader-RMS 039012040 026013096
CN-432 AMP 3 | Cigar & power 174357-2 174359-2

WIF DEUTSCH 2 | To engine connector - DT04-2P-E005

- Relay

CR-1  |RING-TERM Battery relay ST710285:2 :

ST710289-2 -

CR-2 5 Horn relay - -

CR-4 5 | Working lamp relay - -

CR-5 5 | Antirestart relay - -

CR-7 5 Aircon compressor relay - -

CR-9 5 Cabin lamp relay - -
CR-13 5 Head lamp relay - -
CR-23 KET 2 | Startrelay MG610320 S$814-102001
CR-24 | RING TERM 1 Preheat relay S$822-014000 -
CR-35 5 Power relay - -
CR-36 5 | Preheat relay - -
CR-45 5 | ECM power relay - -
CR-46 5 Fuel warmer relay - -
CR-62 5 Breaker relay - -
CR-85 5 Beacon lamp relay - -

- Switch

CS-1 SHUR | 1 | Door switch $822-014002 | S822-114002
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5) 375 FASTEN TYPE CONNECTOR

N&'nOf Receptacle connector (female) Plug connector (male)
2 D]

S810-002402

1

2

S$810-102402

6) AMP ECONOSEAL CONNECTOR

No. of
pin

Receptacle connector (female)

Plug connector (male)

36

3441111

344108-1

7) AMP TIMER CONNECTOR

N&'nOf Receptacle connector (female) Plug connector (male)
1
2 ﬁ%

=

85202-1
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21)DEUTSCH MCU CONNECTOR

No. of
pin

Receptacle connector (Female)

Plug connector (Male)

40

DRC26-40SA/B

22) DEUTSCH SERVICE TOOL CONNECTOR

No. of
pin

Receptacle connector (Female)

Plug connector (Male)

HD10-9-96P

23) AMP FUEL WARMER CONNECTOR

No. of
pin

Receptacle connector (Female)

Plug connector (Male)

2-967325-3
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' GROUP 5 TRAVEL SPEED CONTROL SYSTEM

Main control valve

D] Opton 4 B Bucket [« Travel motor

| Ami1 [4 | Am2 [4

P |Boom2|sp| 4 P | Armregen [ 4

P swing [4 | Boom1 [d " Regulator
,,,,,, .

P | Travel(RH) [ 4 p | Travel(LH) [ 4 i
Travel speed
Solenoid valve'E

Main pump Pilot pump
Cluster

Drive signal

‘ MCU

Travel speed
pilot lamp

Power mode switch signal

CAN #2

260SA5MS10

Travel speed can be switched manually by pressing the travel speed switch on the cluster.

Travel speed Lamp .
Speed solenoid valve on cluster Operation
Low OFF Turtle Low speed, high driving torque in the travel motor
High ON Rabbit High speed, low driving torque in the travel motor

% Default : Turtle (Low)
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DTC

Application

HCESPN

Diagnostic Criteria
FMI G|  C W

10 seconds continuous, Main Pump 1 (P1) Press. Sensor Measurement
Voltage > 5.2V

10 seconds continuous, 0.3V < Main Pump 1 (P1) Press. Sensor
Measurement Voltage < 0.8V

o
1 [
10 seconds continuous, Main Pump 1 (P1) Press. Sensor Measurement °

4
Voltage < 0.3V

120

(Results / Symptoms)

1. Monitor — Main Pump 1 (P1) Press. display failure

2. Control Function — Automatic voltage increase operation failure, Overload at compensation control
failure

(Checking list)

1. CD-42 (#B) — CN-52 (#29) Checking Open/Short

2. CD-42 (#A) — CN-51 (#3) Checking Open/Short

3. CD-42 (#C) — CN-51 (#13) Checking Open/Short

)_
)_

10 seconds continuous, Main Pump 2 (P2) Press. Sensor Measurement

0
Voltage > 5.2V ®

10 seconds continuous, 0.3V< Main Pump 2 (P2) Press. Sensor
Measurement Voltage < 0.8V

10 seconds continuous, Main Pump 2 (P2) Press. Sensor Measurement

4
Voltage < 0.3V ®

121

(Results / Symptoms)

1. Monitor — Main Pump 2 (P2) Press. display failure

2. Control Function — Automatic voltage increase operation failure, Overload at compensation control
failure
(Checking list)
1. CD-43 (#B) — CN-52 (#30) Checking Open/Short
2. CD-43 (#A) — CN-51 (#3) Checking Open/Short
3. CD-43 (#C) — CN-51 (#13) Checking Open/Short

(when you had conditions mounting pressure sensor)
1 10 seconds continuous, 0.3V < Overload Press. Sensor Measurement| @
Voltage < 0.8V

(when you had conditions mounting pressure sensor)
4 | 10 seconds continuous, Overload Press. Sensor [ )
Measurement Voltage < 0.3V

122

(Results / Symptoms)

1. Monitor — Overload Press. display failure

2. Control Function — Overload warning alarm failure
(Checking list)

1. CD-31 (#B) — CN-52 (#39) Checking Open/Short
2. CD-31 (#A) — CN-51 (#3) Checking Open/Short
3. CD-31 (#C) — CN-51 (#13) Checking Open/Short

% Some error codes are not applied to this machine.
G : General C : Crawler Type W : Wheel Type
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DTC

HCESPN

FMI

Diagnostic Criteria

Application

G

C

W

(Model Parameter) mounting Reverse Cooling Fan Solenoid

(Detection)

(When Reverse Cooling Fan Solenoid is Off)

10 seconds continuous, Reverse Cooling Fan Solenoid drive unit
Measurement Voltage < 3.0V

(Cancellation)

(When Reverse Cooling Fan Solenoid is Off)

3 seconds continuous, Reverse Cooling Fan Solenoid drive unit
Measurement Voltage > 3.0V

(Detection)

(When Reverse Cooling Fan Solenoid is On)

10 seconds continuous, Reverse Cooling Fan Solenoid drive current > 4.5 A
(Cancellation)

(When Reverse Cooling Fan Solenoid is On)

3 seconds continuous, Reverse Cooling Fan Solenoid drive current <4.5 A

(Results / Symptoms)
1. Control Function — Cooling Fan reverse control operation failure (not applicable)

(Detection)

(When Attachment Flow EPPR 1 current is equal or more than 300 mA)
10 seconds continuous, Attachment Flow EPPR drive current < 100 mA
(Cancellation)

(When Attachment Flow EPPR 1 current is equal or more than 300 mA)
3 seconds continuous, Attachment Flow EPPR drive current > 100 mA

188

(Detection)

10 seconds continuous, Attachment Flow EPPR 1 drive current > 1.0 A
(Cancellation)

3 seconds continuous, Attachment Flow EPPR 1 drive current<1.0 A

(Results / Symptoms)
1. Control Function — IPC operation failure, Option attachment flow control operation failure
(Checking list)

1. CN-242 (#2) — CN-52 (#10) Checking Open/Short
2. CN-242 (#1) — CN-52 (#20) Checking Open/Short

% Some error codes are not applied to this machine.
G : General

C: Crawler Type W : Wheel Type
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DTC

HCESPN

FMI

Diagnostic Criteria

Application

G

C

W

2

10 seconds continuous, ECM Communication Data Error

841
(NA)

(Results / Symptoms)

1. Control Function — ECM operation failure
(Checking list)

1. CN-93 (#17) — CN-51 (#21) Checking Open/Short
2. CN-93 (#18) — CN-51 (#31) Checking Open/Short

2

(When mounting the 1/0O Controller 1)
60 seconds continuous, I/O Controller 1 Communication Data Error

(Results / Symptoms)

1. Control Function — I/O Controller 1 operation failure
(Checking list)

1. CN-53 (#21) — CN-51 (#23) Checking Open/Short
2. CN-53 (#31) — CN-51 (#33) Checking Open/Short

2

(When mounting the Haptic Controller)
60 seconds continuous, Haptic Controller Communication Data Error

848
(NA)

(Results / Symptoms)

1. Control Function — Haptic Controller operation failure
(Checking list)

1. CN-8 (#2) — CN-51 (#22) Checking Open/Short

2. CN-8 (#3) — CN-51 (#32) Checking Open/Short

2

(When mounting the RMCU)
60 seconds continuous, RMCU communication Data Error

850

(Resuluts / Symptoms)

1. Control Function — RMCU operation failure
(Checking list)

1. CN-125A (#3) — CN-51 (#22) Checking Open/Short
2. CN-125A (#11) — CN-51 (#32) Checking Open/Short

2

(When mounting the 1/0 Controller 2)
60 seconds continuous, 1/0O Controller 2 communication Data Error

(Results / Symptoms)

1. Control Function — I/O Controller 2 operation failure
(Checking list)

1. CN-53 (#21) — CN-51 (#23) Checking Open/Short
2. CN-53 (#31) — CN-51 (#33) Checking Open/Short

% Some error codes are not applied to this machine.
G : General

C: Crawler Type W : Wheel Type
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Fault | J1939 | J1939 It D inti
code | SPN | EMI em escription
Exhaust gas recirculation Exhaust gas recirculation temperature sensor
2375 | 412 3 | temperature circuit - voltage above normal, or shorted to high
source
Exhaust gas recirculation Exhaust gas recirculation temperature sensor circuit
2376 | 412 4
temperature - voltage below normal, or shorted to low source
2377 | 647 3 Fan clutch output device driver Fan contrql circuit - voltage above normal, or
shorted to high source
2495 | 730 4 Intake air heater # 2 Intake air heater 2 circuit - voltage below normal, or
shorted to low source
2426 | 730 3 Intake air heater # 2 Intake air hgater 2 circuit - voltage above normal, or
shorted to high source
o448 | 111 17 Coolant level Coolqnt level - data valid but below normal
operating range - least severe level
o555 | 799 3 Inlet air heater driver #1 Intake air heatler #1 circuit - voltage above normal,
or shorted to high source
o556 | 799 4 Inlet air heater driver #1 Intake air heater #1 circuit - voltage below normal,
or shorted to low source
Auxiliary PWM driver #1 Auxiliary PWM driver #1 - voltage above normal, or
2557 | 697 3 )
shorted to high source
Auxiliary PWM driver #1 Auxiliary PWM driver #1 - voltage below normal, or
2558 | 697 4
shorted to low source
Engine coolant temperature Engine coolant temperature high - data valid but
2963 | 110 | 15 .
above normal operational range - least severe level
2973 | 102 5 Boost pressure Intake manifold pressure sensor circuit - data

erratic, intermittent, or incorrect

% Some fault codes are not applied to this machine.
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() Premium type

@ CN-56A

No. Name Signal
1 | Battery 24V 20~32Vdc
2 | Power IG {24V} 20~32Vdc
3 | GND

4 |INC

5 |NC -

6 | CAN2(H) 0~5Vdc

7 |CAN2(L) 20~32Vdc
8 |NC
9 |NC

10 |N.C

11 |N.C

12 |N.C

@ CN-56B

No. Name Signal
1 | CAM + 6.5V 6.3~6.7Vdc
2 | CAMGND -
3 | CAMDIFF (H) 0~5V
4 | CAMDIFF (L) 0~5V
5 | CAM1 NTSC signal
6 |CAM2 NTSC signal
7 | CAM3 NTSC signal
8 | CAM shield 0~5Vdc

NTSC : National Television System Committee

5-58
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7) SWITCHES
Normal type

Main menu quUiCK——
touch switch

2017121 ’
[

Work mode .
pilotlamp ~— P EENA Travel speed pilot lamp
Power/User mode ——= =t mmm o Auto idle pilot lamp
pilot lamp

User mode switch Travel speed switch

o 7 Auto idle/Buzzer stop switch

Power mode switch
Work mode switch——— S ===
Work light switch————¢

Cab light switch——— S =
Head light switch ———————— o

Intermittent wiper switch ——
Washer switch

Escape(previous or parent menu)
Rear camera(option)

Overload switch(option)

9> — Iravel alarm switch
— Beacon switch(option)

Wiper switch
220S3CD586A

Premium type

Main menu quicki , : - 2020.05.12
touch switch g e

...

Work mode .

pilot lamp Travel speed pilot lamp
Power/User mode Bemm — Auto idle pilot lamp
pilot lamp

User mode switch———= Travel speed switch

Power mode switch N romamw 7 Auto idle/Buzzer stop switch
Work mode switch———F S
Work light switch—————¢

Cab light switch—— % k&

\I Escape(previous or parent menu)
Rear camera(optionf

Overload switch(option)

Head light switch ————— o
Intermittent wiper switch ———
Washer switch

9>  Iravel alarm switch
—— Beacon switch(option)

Wiper switch

220S3CD86B

% When some of the switches are selected, the pilot lamps are displayed on the LCD. Refer to
the page 5-65 for details.
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(3) Monitoring
@ Active fault

17:08
HYUNDAI

MENU

<! Active Fault

HCESPN :
Delete Logged Fault HCESPN ©
Monitoring HCESPN ©
HCESPN ©

HCESPN

&
HCESPN ©

U‘E}!

220S3CD120A

220S3CD125A

- The active faults of the MCU can be checked by this menu.

@ Logged fault

17:08
HYUNDAI

17:08
HYUNDAI

<« Logged Fault

MENU
) Monitoring & @ ¥
autt

frr— HCESPN : 100

Delete Logged Fault HCESPN : 100
Monitaring HCESPN : 100
HCESPN : 100

2 HCESPN : 100

220S3CD128A

220S3CD124A

- The logged faults of the MCU can be checked by this menu.

@ Delete logged fault

17:08

HYUNDAI MENU MENU

) Monitori 9 W
Monitoring £ [@ % Service Password

Delete Logged Fault

—— i
Are you sure to delete all logged
faults?
OK
220S3CD134A
220S3CD126A 220S3CD127A

- The logged faults of the MCU can be deleted by this menu.

@ Monitoring

17:09 z A
HEENDAT e r—xv]r~n7|;1[|]39/\.| e e 1—)vZ§1?‘iu SR
- ‘y benroa b NN «! Monitoring Analog Input | <! Monitoring Analog Input,
:r:,r“n Engine Speed e Engine Speed 0mpm
P — Cooling Fan Speed (Hydraulic) e — - Cooling Fan Speed (Hydraulic) 0rpm
e Cooling Fan Speed (Viscous) Digtal Output Cooling Fan Speed (Viscous)
Coolant Temperature 0T Coolant Temperature ot
z Hydraulic Oil Temperature Hydraulic Oil Temperature ot
- Transmission Oil Temperature Transmission Oil Temperature ot
220S3CD172A B
220S3CD188A 220S3CD189A

The machine status such as the engine rpm, oil temperature, voltage and pressure etc. can
be checked by this menu (Analog input).

The switch status or output status can be confirmed by this menu (Digital input & Digital
output).

The activated switch or output pilot lamps @ are light ON.
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(6) Utilites
@ Tripmeter

MENU

<« Tripmeter

220S3CD169A

Maximum 3 kinds of tripmeters can be used at the same time.
Each tripmeter can be turned on by choosing "Start" while it also can be turned off by
choosing "Stop".

If the tripmeter icon is activated in the operation screen, it can be controlled directly there.

@ Camera setting

If the rear camera is not installed on the machine, set disable.
If the rear camera installed on the machine, set enable.

17:.09

HYUNDAI

17:08

HYUNDAI

ENU

«! Camera Setting s
Camera Setting

Camera Setting

Disable

Enable

220S3CD225A

220S3CD255A 220S3CD256A

In the operation screen, rear camera screen show up when ESC/CAM button is pushed.

220S3CD222A

290F3CD221
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3. HYDRAULIC SYSTEM

1) HYDRAULIC OIL IS CLOUDY

YES

Cause

Remedy

Drop hydraulic oil
sample on hot
plate and check if
foams come up.

NO

2) HYDRAULIC OIL TEMPERATURE HAS RISEN ABNORMALLY

NO

Water is mixed.

Airis intruded.

Put hydraulic oil
still, separate
water and
dispose it or
replace hydraulic
oil.

Check suction
line and return
line and eliminate
the air intruding
source.

Is hydraulic oil

volume proper? | |

YES

Is ail cooler clogged
and is bypass check
valve always open?

NO

the standard
level?

NO

often?

Cause Remedy
Replenish
specified oil to
the standard
level.

YES Qil cooler clogged. | Clean ail cooler.
Bypass check Replace
valve is defective.

YES @
Is fan belt |
tension proper?
Adjust belt
NO tension or
replace belt.
Is not the set
pressure of main YES Readjust set
relief, port relief pressure.
@ — and travel relief o
valve lower than Is main relief
valve used very Reduce load.
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5) TRAVEL ACTION IS POWERLESS (travel only)

Is travel relief
valve pressure
within standard
level?

Travel brake valve
(counterbalance
valve) is faulty.

Cause Remedy
YES
Is travel motor' e
s travel motor's
YES drain rate within —
standard level?
VES Is travel brake NO Travel motor is Disassemble
| pressure within faulty. and repair.
standard level?
NO Travel brake valve | Disassemble
is defective. and repair or
replace.
NO Travel relief valve | Disassemble
is faulty. and repair or
replace.
YES
Hydraulic circuit | Disassemble
Does parking that releases and clean.
brake piston travel parking
u Increases [ :
Remove parking hmovde')llghtly by brake is C|ogged
ing i and”?
brake spring in with dirt
travel motor, ) ]

(&)—| draw out piston no | Parking brake Disassemble
completely, refit piston in travel and repair.
cover and check motor is stuck.
if travel power
changes. i

uﬁ;:giggd Travel reduction | Disassemble
unit is defective. | and repair.
6) MACHINE RUNS RECKLESSLY ON A SLOPE
Cause Remedy
Disassemble
and repair or
replace.
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3. BATTERY CHARGING WARNING LAMP LIGHTS UP (Starting switch : ON)

- Before disconnecting the connector, always turn the starting switch OFF.
- Before carrying out below procedure, check all the related connectors are properly inserted.
- After checking, insert the disconnected connectors again immediately unless otherwise specified.

YES between CN-1

Check voltage

terminal "2" and
chassis

between alternator| |

Engine : Running
Voltage : 20~32V

Check voltage

(9) and chassis

Voltage : 20~32V

YES | Check voltage

between CN-52
(27) and chassis

Voltage : 20~32V

NO

NO
Check voltage
YES 20~32V
NO ov

MCU

ALT VOLTAGE 27

CN-52

Cause Remedy

YES .

Defective MCU Replace
NO Disconnectionin | Repair or replace

wiring harness or | (after clean)

poor contact

between CN-52

(27)-CN-1(9)

Disconnectionin | Repair or replace

wiring harness or | (after clean)

poor contact

between CN-1 (9)

-alternator terminal

II2II

Defective alternator| Replace

ALTERNATOR

6-27
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13. HORN DOES NOT SOUND

YES

Check the fuse
for horn inside
fuse box whether [
fuse is blown or
not

NO

6-37

Cause Remedy
The fuse is blown | Replace the fuse
YES The relay is broken | Replace the relay
* Prepare with
starting switch
OFF, then turn YES
starting switch The hornis Replace the horn
ON and carry out defective
troubleshooting :
Between CN-20
. (1) or CN-25 (1) -
After replacing chassis ground
L] therelay for L | | ith horn switch
horn, check the turned ON) :
horn operate 20-30 voltage
* Prepare with
starting switch
OFF, then carry
out
troubleshooting .
; . * Prepare with
V‘;'tht(.) ut turr)tlnhg startiﬁg switch
starting switc OFF, then carr
ON: ’ y
— — |out trouble-
NO (g)ef)\’:?ﬁ%\l(zz;) shooting without
chassis ground : t;ﬁg;}gg;\lar.tmg
Max 1 Q : -
. 1. Disconnection
I(retﬂstagce) in wiring or
s the above .
value normal? %ef;%ﬂlr:/gcfgp fact
** Note :
. between CN-20
Since voltage (1) or CN-25 (1) -
value , connector 5| inine connector-f~1n case of the Replace
numger and pin end connector : | | value of connector.
Cv?trr? ezgxa;ifiel Max 1 Q resistance, Connect the wire
’ (resistance) disconnection in
should refer to 5 Short circuit - .
the wiring P orro J:rl]rgw wiring or defective
. Wi '
diagram of each circu% between contactn
model. CN-20 (1 connector or short
<CN-20 (1)/ o5 E 1; ?irnline circuit with ground
CN-25 (1) : Horn N d circuit
connector (+) connector-en
terminal CN-20 gﬁgg:lz ;rrc-)und _
(2) /ICN-25 (2) : Min 1M O '
Horn connector (resistance)
(-) terminal>
1Ll
HORN SW ?
ke : e
CS-5 cNs 1 Z §
FUSE Z; 32
== HORN RY
No.23 CN-25
HORN
O CN-20
T
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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 o
T YE
case . . MCU failure Replace
See it HCESPN
840 active fault |+ NO
display on the LCD
NO
— @
NO
— 10K .
Check connection Cluster failure Replace
between CN-51
@—(22) - CN-56A (6) M
or CN-51 (32) -
CN-56A (7) NO No connection Check and repair
Starting switch OFF
Wiring diagram
BATT.24V
IG 24V MCU
GND
CANT1 HI
CAN1LO
CAN2 HI 6 6 22 CAN #2 Hi
CAN2 LO 7 5 32 CAN #2 Lo
RS-232 RX
RS-232 TX CN-56A CN-5 1 BATT POWER 24V
AUX LEFT ONBA
AUX RIGHT i
AUX GND FUSE
e u = [
CLUSTER No.3

220S6MS02
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2) TEST PROCEDURE

(1) Test 12 : Check voltage at CN-52 (39)
and ground.

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

@ Insert prepared pin to rear side of
connectors : One pin to (39) of CN-52.

(3 Starting switch ON.

@ Check voltage as figure.

6-57

SPEC : Actuator operating : 1~5V

RYUNDA]
MCU

CN-52
11| Female
21
3
\ f—-» GROUND
g
Multimeter

220S6MS12




2) TEST PROCEDURE

(1) Test 17 : Check voltage at CN-52 (34)
and ground.

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

@ Insert prepared pin to rear side of
connectors : One pin to (34) of CN-52.

3 Starting switch ON.

@ Check voltage as figure.

6-67

SPEC : Actuator operating : 1~5V

5
HYUNDA]
MCU

B
B

CN-51

PIN @

CN-52
<

40 39 38 37 36
)

]

34 33 32 31
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3. OPERATION FOR PERFORMANCE TESTS

1) Observe the following rules in order to carry
out performance tests accurately and safely.

The machine
(1) Repair any defects and damage found,
such as oil or water leaks, loose bolts,
cracks and so on, before starting to test.

(2) Test area

@ Select a hard, flat surface.

2 Secure enough space to allow the
machine to run straight more than 20m,
and to make a full swing with the front
attachment extended.

3 If required, rope off the test area and
provide signboards to keep unauthorized
personnel away.

(8) Precautions

@ Before starting to test, agree upon the
signals to be employed for communication
among coworkers. Once the test is
started, be sure to communicate with each
other using these signals, and to follow
them without fail.

(2 Operate the machine carefully and always
give first priority to safety.

3 While testing, always take care to avoid
accidents due to landslides or contact with
high voltage power lines. Always confirm
that there is sufficient space for full swings.

@ Avoid polluting the machine and the
ground with leaking oil.  Use oil pans to
catch escaping oil. Pay special attention
to this when removing hydraulic pipings.

(4) Make precise measurements

(@ Accurately calibrate test instruments in
advance to obtain correct data.

@ Carry out tests under the exact test
conditions prescribed for each test item.

@ Repeat the same test and confirm that the
test data obtained can be procured
repeatedly. Use mean values of
measurements if necessary.

7-3
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10) DIG FUNCTION DRIFT CHECK

(1) Measure dig function drift, which can be
caused by oil leakage in the control valve
and boom, standard arm, and standard
bucket cylinders, with the loaded bucket.
When testing the dig function drift just
after cylinder replacement, slowly operate
each cylinder to its stroke end to purge air.

(2) Preparation

(D Load bucket fully. Instead of loading the
bucket, weight (W) of the following
specification can be used.

- W=Msx15
Where :
Ms =Bucket heaped capacity (ms)
1.5=Soil specific gravity

2 Position the arm cylinder with the rod 20
to 30 mm extended from the fully retracted
position.

3 Position the bucket cylinder with the rod
20 to 30 mm retracted from the fully
extended position.

@ With the arm rolled out and bucket rolled
in, hold the bucket so that the height of
the bucket pin is the same as the boom
foot pin.

© Keep the hydraulic oil temperature at
50+5°C.

(3) Measurement

(@ Stop the engine.

2 Five minutes after the engine has been
stopped, measure the changes in the
positions of the boom, arm and bucket
cylinders.

3 Repeat step 2 three times and calculate
the average values.

Boom foot pin

260SA7MS08

(4) The measured drift should be within the following specifications.

Unit : mm/ 5 min

Model Drift to be measured Standard Maximum allowable Remarks
Boom cylinder 10 below 20
HX260LT3 Arm cylinder 10 below 20
Bucket cylinder 40 below 50
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2. MAIN CONTROL VALVE

Part name

Inspection item

Criteria & measure

Casing

- Existence of scratches, rust or corrosion.

- In case of damage in following section,
replace casing.

- Sliding sections of casing hole and spool,
especially land sections applied with held
pressure.

- Seal pocket section where spool is inserted.

- Sealing section of port where O-ring
contacts.

- Sealing section of each relief valve for main
and port.

- Sealing section of plug.

- Other damages that may damage normal
function.

Spool

- Existence of scratch, gnawing, rusting or
corrosion.

- O-ring seal sections at both ends.

- Insert spool into casing hole, rotate and
reciprocate it.

- Replacement when its outside sliding section
has scratch (especially on seals-contacting
section).

- Replacement when its sliding section has
scratch.

- Correction or replacement when O-ring is
damaged or when spool does not move
smoothly.

Poppet

- Damage of spring

- Damage of poppet

- Insert poppet into casing and function it.

- Replacement.

- Correction or replacement when sealing is
incomplete.

- Normal when it can function lightly and
smoothly without sticking.

Spring and related
parts

- Rusting, corrosion, deformation or breakage
of spring, spring seat, plug or cover.

- Replacement for significant damage.

Around seal
for spool

- External oil leakage.

- Rusting, corrosion or deformation of seal
plate.

- Correction or replacement.

- Correction or replacement.

Main relief valve,
port relief valve &
negative control
valve

- External rusting or damage.

- Contacting face of valve seat.
- Contacting face of poppet.

- Defect of spring.

- O-rings and back up rings.

- Replacement.
- Replacement when damaged.
- Replacement when damaged.
- Replacement.

- Replacement in principle.
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4) TRACK

<
(8p)
21037MS04
Unit : mm
No. Check item Criteria Remedy
Standard size Repair limit
1| Link pitch P Turn or
190 194.4 P
2 Ouitside diameter of bushing 059 @51
3 Height of grouser 26 16 R%%fggeor
4 Height of link 105 97
5 Tightening torque Initial tightening torque : 78 = 8 kgf - m Retighten
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 GROUP 3 PUMP DEVICE

1. REMOVAL AND INSTALL
1) REMOVAL

(1) Lower the work equipment to the ground
and stop the engine.

(2) Operate the control levers and pedals
several times to release the remaining
pressure in the hydraulic piping

(3) Loosen the breather slowly to release the
pressure inside the hydraulic tank.

A Escaping fluid under pressure can
penetrate the skin causing serious injury.

(4) Remove the wirings for the pressure
sensors and so on.

(5) Loosen the drain plug under the hydraulic
tank and drain the oil from the hydraulic
tank.

- Hydraulic tank quantity : 160 ¢

(6) Remove socket bolts (24) and disconnect
pipe (10, 11).

(7) Disconnect pilot line hoses (2, 3, 4, 5, 6, 7,
8, 9).

(8) Remove socket bolts (23) and disconnect
pump suction tube (1).

% When pump suction tube is disconnected,
the oil inside the piping will flow out, so
catch it in oil pan.

(9) Sling the pump assembly and remove the

pump mounting bolts (15).

- Weight : 146 kg (322 Ib)

- Tightening torque : 42 = 4.5 kgf-m
(304 T 32.5 Ibf-ft)

% Pull out the pump assembly from housing.
When removing the pump assembly,
check that all the hoses have been
disconnected.

8-7
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(13) Remove the swash plates (212) and shoe
plates (211) from swash plate support
(251), and pull out the swash plates with
turning shown in this picture from casing.

(14) Remove swash plate supports (251) from
pump casing.

#  In this case it is difficult to remove, tap the
opposite side of the swash plate support
(251) with plastic hammer to remove it
from pump casing easily.

220S8MP24
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(2) Tightening torque

Torque Wrench size

Part name Bolt size kgf-m Ibf - ft in mm
Hexagon socket head bolt M 5 0.7 5.1 0.16 4
(Material : SCM435) M 6 1.2 8.7 0.20 5
M7 3.0 21.7 0.24 6

M 8 5.8 42 0.31 8

M9 10.0 72.3 0.39 10

M14 16.3 118 0.47 12

M16 235 170 0.55 14

M18 33.7 244 0.55 14

M20 43.8 317 0.67 17

M22 64.2 464 0.67 17

PT Plug (Material : S45C) PT 1/8 1.2 8.7 0.20 5
#Wind a seal tape 1 1/2 to PT 1/4 2.2 15.9 0.24 6
2tums round the plug PT 3/8 45 325 0.31 8
PT 1/2 6.6 47.7 0.39 10

ROH Plug PF 1/4 3.5 25.3 0.24 6
PF 3/8 or under : S45C PF 3/8 75 54.2 0.31 8
PF 1/2 or over : SCM435 PF 1/2 1.2 81.0 0.39 10
PF 3/4 17.3 125 0.55 14

UNF plug

(Material : S45C) PPU916 W 1.6 11.6 0.75 19
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STRUCTURE (2/5)

17
18
25
27

Regen valve assy

Port relief valve assy
Negacon relief valve assy
Overload plug assy

34
36
55
57

P1 Housing

Spool cap 58 Socket bolt
Spool cap 65 Spring washer
O-ring 75 Plug kit
Socket bolt

8-37
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(13) Disassembling of check valve ( Plug (27)
2EA)

(D Loosen the plug (27) and remove the
poppet (37), spring (38).
[ Hexagon key wrench 10 mm ]

(14) Main spool disassembly

@ Fix the spool to the dedicated jig and
take it apart.
(Spacer bolt, spring, stopper, spring
seat)
[ Hexagon key wrench 8 mm ]

8-47
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(3 Assemble 9 piston assy (12) into retainer
plate (11).
- Piston assy X 9EA
- Retainer plate X 1EA

@ Assemble parts of procedure @ and 3.

(3) Assemble valve casing sub

@ Assemble make up check valve sub
Assemble check valve (24), O-ring (27),
plug (26) in that order and then screw it
torque wrench.

- Make up check valve X 2EA
- Spring X 2EA

- Plug X 2EA

* O-ring X 2EA

@ Assemble anti rotating valve assy
Assemble anti rotating valve assy (31),
plug (32), O-ring (33, 34) in that order
and then screw it a torque wrench.

- Reactionless valve assy (31) X 2EA
- Plug (32) X 2EA
- O-ring (33, 34) X2EA

8-57
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C. Remove drive shaft sub assy from casing.

% Set a rack for flange of casing, and remove
drive shaft sub assy from casing by using
press.

2209A8SM09

T E—

d. Remove oil seal & taper bearing (small) A s
from casing. , o el |

s Do not re-use oil seal. It is impossible to dis- g R,
assemble drive shaft sub assy.

2209A8SM10

2209A8SM11

8-67



(4) Screw 12 bolts (M16 < 45) to connect casing
sub assy and ring gear (01) by using torque
wrench.

Bolt (M16, 12EA) = 12.9T
The tightening torque = 27 =2.7 kgf-m
(195119.5 Ibf-ft)

% Apply enough loctite #242 before screwing
bolts.

(5) Use paint marker for checking surplus parts
after assembling.

2209A8SM44
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(8) Disassemble the cylinder block (18), retainer plate (21), piston assy (22), ball guide (20) and
spring (19) from the cylinder block kit.

el

25098TM046 25098TM047 25098TM048

25098TM049

(9) Disassemble the swash plate (17) from the
casing.

25098TM051

(10) Disassemble the steel ball (15) and swash
piston (6) from the casing.

25098TM053 25098TM054 25098TM055
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25098TM114 25098TM115

(23)Apply some grease on the D-ring and
assemble it parking piston.

25098TM116

(24) Insert the parking piston into the casing and
assemble it by using jig.

25098TM117

(25) Assemble the brake spring (30, 18EA) into
the piston.

25098TM118
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(4) Caulk carrier holes as shown on the picture.

3) ASSEMBLING CARRIER 2 ASSY
(1) Put No.2 carrier on a flat place.

(2) Install No.2 needle bearing into No.2
planetary gear, put 2EA of No.2 thrust
washer on both sides of planetary gear, and
then, install it into carrier.

(8) After install solid pin into the holes, install
No.2 pin into No.1 carrier where the holes for
No.1 pin are to be in line with those of No.1
carrier, and then, install spring pins into the
holes.

(4) Caulk carrier holes as shown on the picture.

4) ASSEMBLING FLOATING SEAL
(1) Assemble floating seal into motor by use of
pressing jig.
Grease the contact parts for floating seal
which is assembled into motor.

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

8-107
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I
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2) DISASSEMBLING TRAVEL MOTOR

(1) Disassemble plug (37) from rear cover (34)
using spanner and torque wrench and then
disassemble spring (38), main spool assy
(35).

2609A8TMO02A 2609A8TMO3A

(2) Disassemble wrench bolt (55) using torque
wrench.

2609A8TMO04

() Take out rear cover (34) from casing (1).

~ 2609A8TMO5

(4) Remove brake spring (30, 14EA)

2609A8TMO06
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(17)Warm piston seal (8) and assemble it on
swash piston (7) and then bind the piston
seal (8) with a bend for a minute.

Remove the bend and assemble it into
casing (1).

2609A8TM67 2609A8TM68

(18) Apply the grease to steel ball (15) and then
assemble steel ball (15) into casing (1).

2609A8TM69 2609A8TM70

(19)Apply the grease to swash plate (17) and
then assemble swash plate (17) into casing

(1).

2609A8TM71 2609A8TM72
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2 Then remove planetary gear No.1 (19) and
thrust washer No.1 (21) from carrier No.1 (18).

(15) Carrier No.2 sub-assembly
Same as carrier No.1 (18) sub-asembly.

(16) Coupling
Remove retainer ring (30) inside coupling (9)
with nipper.
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2. DISASSEMBLY AND ASSEMBLY

1) STRUCTURE

20

21

17

15

16

14

18

27~34

22

13

23

W M N O

:

24
25

26

210S2RL06
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T30 NoO oA ®ND =
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Case
Bushing
Spool

Shim

Spring
Spring seat
Spring

Plug

Push rod
O-ring

Rod seal
Plate
Spacer

Boot

Joint assembly
Swash plate
Adjusting nut
Bushing
Plug

Handle assembly
Handle bar
Nut

Boot

Last guard filter
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Small guide
Connector
Big guide
Connector



(10) Assemble swash plate (16) to joint (15).

#*  Screw it to position that it contacts with 4
push rods evenly.

* Do not screw it over.

36078RL25

(11)Assemble adjusting nut (17), apply
spanner to width across flat of plate (16)
to fix it, and tighten adjusting nut to the
specified torque.

*  During tightening, do not change position
of disk.

36078RL26

(12) Fit boot (14) to plate.

1408DA61
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2) ARM CYLINDER

(1) Removal

#% Expand the arm and bucket fully, lower
the work equipment to the ground and
stop the engine.

# Operate the control levers and pedals
several times to release the remaining
pressure in the hydraulic piping.

% Loosen the breather slowly to release the
pressure inside the hydraulic tank.

A Escaping fluid under pressure can
penetrate the skin causing serious
injury.

# Fit blind plugs in the hoses after
disconnecting them, to prevent dirt or
dust from entering.

@ Set block between arm cylinder and
boom.

2 Disconnect grease line hose (9).
@ Remove bolt (2) and pull out pin (1).
¥ Tie the rod with wire to prevent it from
coming out.
- Tightening torque (2) : 57.978.7 kgf ' m
(419162.9 Ibf - ft)

@ Disconnect arm cylinder hoses (4) and
put plugs on cylinder pipe.
(® Disconnect greasing pipings (5).
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Boom cylinder (SHPAC)

45 6,7891023 27 26 3 13 11,12 1 2 14 15 18 17 16 19,20 21 22

20 © o N oA WND =
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N

-

|

‘ [ -

| Biimin

| i i , 4 1 .

Internal detail
33,35 25 29,30,31 24,26,27 32,34
M J’g =T
(Xe) ©0
oo = | il lod |11 >
d,
@7]:]]
32K7-50110E-00

Tube assembly 13  O-ring 25 Pipe assembly-R, LH/RH
Rod assembly 14 Cushion ring 26 O-ring
Gland 15 Piston 27 Hexagon socket head bolt
Dust wiper 16 Piston seal 28 Band assembly
Retaining ring 17  Wearring 29 U-bolt
Rod seal 18 Dustring 30 Hexagon nut
Back up ring 19  O-ring 31 Spring washer
Buffer ring 20 Back up ring 32 Dimple bushing
Dry bearing 21 Lock nut 33 Dimple bushing
Retaining ring 22 Hexagon socket setscrew 34 Dust seal
O-ring 23 Hexagon socket head bolt 35 Dust seal
Back up ring 24  Pipe assembly-B, LH/RH
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(3) Overall assemble

@ Place a V-block on a rigid work bench.
Mount the tube assembly (1) on it and
fix the assembly by passing a bar
through the clevis pin hole to lock the
assembly.

@ Insert the rod assembly in to the tube
assembly, while lifting and moving the
rod assembly with a crane.

* Be careful not to damage piston seal by
thread of tube assembly.

(3 Match the bolt holes in the cylinder head
flange to the tapped holes in the tube
assembly and tighten socket bolts to a
specified torque.

% Refer to the table of tightening torque.
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