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INTRODUCTION

TO THE READER

e This manual is written for an experienced technician
to provide technical information needed to maintain
and repair this machine.

+ Be sure to thoroughly read this manual for cor-
rect product information and service procedures.

ADDITIONAL REFERENCES

e Please refer to the materials listed below in addition
to this manual.

* The Operator’s Manual
* The Parts Catalog

MANUAL COMPOSITION

e This manual consists of three portions: the Techni-
cal Manual (Operational Principle), the Technical
Manual (Troubleshooting) and the Workshop Man-
ual.

* Information included in the Technical Manual
(Operational Principle):
technical information needed for redelivery and
delivery, operation and activation of all devices
and systems.

PAGE NUMBER

e Each page has a number, located on the center
lower part of the page, and each number contains
the following information:

Example : T 1-3-5

If you have any questions or comments, at if you
found any errors regarding the contents of this
manual, please contact using “Service Manual
Revision Request Form” at the end of this man-
ual.
(Note: Do not tear off the form. Copy it for us-
age.):
Publications Marketing & Product Support

Hitachi Construction Machinery Co. Ltd.

TEL: 81-29-832-7084

FAX: 81-29-831-1162

The Engine Manual
Parts Catalog of the Engine
Hitachi Training Material

Information included in the Technical Manual
(Troubleshooting):

technical information needed for operational per-
formance tests, and troubleshooting procedures.

Information included in the Workshop Manual:
technical information needed for maintenance
and repair of the machine, tools and devices
needed for maintenance and repair, maintenance
standards, and removall/installation and assem-
ble/disassemble procedures.

Consecutive Page Number for Each Group

Group Number
Section Number
T: Technical Manual

W: Workshop Manual
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INTRODUCTION

SAFETY ALERT SYMBOL AND HEADLINE
NOTATIONS

In this manual, the following safety alert symbol and
signal words are used to alert the reader to the
potential for personal injury of machine damage.

A This is the safety alert symbol. When you see this
symbol, be alert to the potential for personal injury.
Never fail to follow the safety instructions prescribed
along with the safety alert symbol.

The safety alert symbol is also used to draw attention
to component/part weights.

To avoid injury and damage, be sure to use appropri-
ate lifting techniques and equipment when lifting
heavy parts.

UNITS USED

e Sl Units (International System of Units) are used in
this manual.
MKSA system units and English units are also
indicated in parenthheses just behind Sl units.

« A cauTiON:
Indicated potentially hazardous situation which
could, if not avoided, result in personal injury or
death.

o IMPORTANT:
Indicates a situation which, if not conformed to the
instructions, could result in damage to the machine.

. @ NOTE:
Indicates supplementary technical information or
know-how.

Example : 24.5 MPa (250 kgf/cm?, 3560 psi)

A table for conversion from Sl units to other system
units is shown below for reference purposees.

Quantity | 1© Fcrgr;:’e” Into | Multiply By | Quantity | '° ,?r‘(’)rr‘]‘q’e” Into | Multiply By
Length mm in 0.03937 Pressure MPa kgf/cm2 10.197
mm ft 0.003281 MPa psi 145.0
Volume L US gal 0.2642 Power kW PS 1.360
L US qt 1.057 kW HP 1.341
m° yd’ 1.308 Temperature °C °F °Cx1.8+32
Weight kg Ib 2.205 Velocity km/h mph 0.6214
Force N kgf 0.10197 min”’ rpm 1.0
N Ibf 0.2248 Flow rate L/min US gpm | 0.2642
Torque N-m kgf-m 1.0197 mL/rev cclrev 1.0
N-m Ibf-ft 0.7375
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SECTION AND Group  SECTION 1 GENERAL
CONTENTS Group 1 Specification

Group 2 Component Layout
Group 3 Component Specifications

SECTION 2 SYSTEM

Group 1 Controller
TECHNICAL MANUAL | Group 2 Control System
Group 3 ECM System
Group 4 Hydraulic System

Group 5 Electrical System
SECTION 3 COMPONENT OPERATI

Group 1 Pump Device

Group 2 Swing Device

Group 3 Control Valve

Group 4 Pilot Valve

Group 5 Travel Device

Group 6 Signal Control Valve
Group 7 Others (Upperstructure)
Group 8 Others (Undercarriage)

(Operational Principle)
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TECHNICAL MANUAL (Troubleshooting)
SECTION 4 OPERATIONAL PER- SECTION 5 TROUBLESHOOTING

FORMANCE TEST Group 1 Diagnosing Procedure
All information, illustrations and speci-  Group 1 Introduction Group 2 Monitor Unit
fications in this manual are based on  Group 2 Standard Group 3 Dr. ZX
the latest product information available  Group 3 Engine Test Group 4 ICF
at the time of publication. The right is  Group 4 Excavator Test Group 5 Component Layout
reserved to make changes at any time  Group 5 Component Test Group 6 Troubleshooting A
without notice. Group 6 Adjustment Group 7 Troubleshooting B

Group 8 Electrical System Inspection

COPYRIGHT(C)2006
Hitachi Construction Machinery Co., Ltd.
Tokyo, Japan
All rights reserved



WORKSHOP MANUAL

SECTION 1 GENERAL INFORMATION

Group 1 Precautions for Disassem-
bling and Assembling

Group 2 Tightening Torque

Group 3 Painting

Group 4 Bleeding Air from Hydrau-
lic Oil Tank

SECTION 2 UPPERSTRUCTURE

Group 1 Cab

Group 2 Counterweight

Group 3 Main Frame

Group 4 Pump Device

Group 5 Control Valve

Group 6 Swing Device

Group 7 Pilot Valve

Group 8 Pilot Shut-Off Solenoid Valve

Group 9 Solenoid Valve

Group 10 Signal Control Valve

Group 11 Shockless Valve

Group 12 Fan Valve

Group 13 Fan Motor

SECTION 3 UNDERCARRIAGE
Group 1 Swing Bearing
Group 2 Travel Device
Group 3 Center Joint
Group 4 Track Adjuster
Group 5 Front Idler
Group 6 Upper and Lower Roller
Group 7 Track

SECTION 4 FRONT ATTACHMENT
Group 1 Front Attachment
Group 2 Cylinder
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Group 1 Specifications
Specifications........cooovviiiiiii T1-1-1
Working Ranges .........coooveeiiiiiiiiiiiiiiees T1-1-3
Group 2 Component Layout
Main Component Layout...............cccceeee. T1-2-1
Electrical Component Layout..................... T1-2-3
ENGiNe ..o T1-2-9
Pump Device .....coooeviiiiiiiiiieeee, T1-2-10
Swing DevViCe .....ccvvviiiiiiiieiii e, T1-2-10
Travel Device .....ccoovvveveiiiiiiieieee T1-2-10
Control Valve ..o, T1-2-11
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1J1T-1-1



(Blank)

1J1T-1-2



GENERAL / Specifications

SPECIFICATIONS
ZAXIS450-3, ZAXIS450LC-3, ZAXIS500LC-3
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M1J1-12-001
Model ZX450-3 | ZX450LC-3 | ZX500LC-3

Type of Front-End Attachment

3.4 m(11ft2in) Arm

Bucket Capacity (Heaped)

PCSA 1.9 m° (2.5 yd),
CECE1.7m’

PCSA2.1 m° (2.7 yd°),
CECE 1.8 m®

PCSA2.1 m° (2.7 yd°),
CECE 1.8 m®

Operating Weight

45700 kg (100750 Ib)

46600 kg (102734 Ib)

49500 kg (109128 Ib)

Basic Machine Weight

35600 kg (78484 Ib)

36500 kg (80468 Ib)

39400 kg (86861 Ib)

Engine

ISUZU AH-6WG1X 260 kW/1800 min™(353 PS/1800 rpm)

Overall Width

3740 mm (12 ft 3 in)

3740 mm (12 ft 3 in)

3860 mm (12 ft 8 in)

Cab Height

3330 mm (10 ft 11 in)

3330 mm (10 ft 11 in)

3410 mm (11 ft 2in)

Rear End Swing Radius

3520 mm (11 ft 7 in)

3520 mm (11 ft 7 in)

3520 mm (11 ft 7 in)

Minimum Ground Clearance

*760 mm (2 ft 6 in)

*760 mm (2 ft 6 in)

*840 mm (2 ft 9 in)

Counterweight Clearance

*1400 mm (4 ft 7 in)

*1400 mm (4 ft 7 in)

*1470 mm (4 ft 10 in)

Engine Cover Height

3080 mm (10 ft 1 in)

3080 mm (10 ft 1 in)

3160 mm (10 ft 4 in)

: Overall Width of Upperstructure

3530 mm (11 ft 7 in)

3530 mm (11 ft 7 in)

3530 mm (11 ft 7 in)

Undercarriage Length

5040 mm (16 ft 6 in)

5470 mm (17 ft 11 in)

5330 mm (17 ft 6 in)

TIT|QTMMOIO|D| >

Undercarriage Width 3490 mm (11 ft 5in)/ 3490 mm (11 ft 5in)/ 3520 mm (11 ft 7 in)/

(Extended/Retracted) 2990 mm (9 ft 10in) 2990 mm (9 ft 10 in) 3020 mm (9 ft 11 in)
J: Sprocket Center to Idler Center| 4040 mm (13 ft 3 in) 4470 mm (14 ft 8 in) 4250 mm (13 ft 11 in)
K: Track Shoe Width 600 mm (24 in) (Grouser shoe)

L:

Overall Height

3460 mm (11 ft 4 in)

3460 mm (11 ft 4 in)

3540 mm (11 ft 7 in)

Ground Pressure 85 kPa 79 kPa 87 kPa
(0.87 kgf/cm?, 12 psi) | (0.81 kgflem?, 11 psi) | (0.89 kgflcm?, 13 psi)
Swing Speed 9.0 min”"' (rpm)

Travel Speed (fast/slow)

5.5 km/h (3.4 mph)/
3.4 km/h (2.1 mph)

4.0 km/h (2.5 mph)/
2.9 km/h (1.8 mph)

Gradeability

35 ° (tan@ = 0.70)

@ NOTE: **” The dimensions do not include the height of the shoe lug.

T1-11



GENERAL / Specifications

ZAXIS470H-3, ZAXIS470LCH-3, ZAXIS520LCH-3
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M1J1-12-003
Model ZX470H-3 | ZX470LCH-3 | ZX520LCH-3

Type of Front-End Attachment

H front (with 3.4 m (11 ft 2 in) Arm)

Bucket Capacity (Heaped)

PCSA1.9m° (2.5yd’), CECE1.7 m°

Operating Weight

47100 kg (103837 Ib)

48100 kg (106041 Ib)

51700 kg (113978 Ib)

Basic Machine Weight

36100 kg (79586 Ib)

37100 kg (81791 Ib)

40600 kg (89507 Ib)

Engine

ISUZU AH-6WG1X 260 kW/1800 min™ (353 PS/1800 rpm)

Overall Width

3770 mm (12 ft 4 in)

3770 mm (12 ft 4 in)

3860 mm (12 ft 8 in)

Cab Height

3450 mm (11 ft 4in)

3450 mm (11 ft 4 in)

3520 mm (11 ft 7 in)

Rear End Swing Radius

3520 mm (11 ft 7 in)

3520 mm (11 ft 7 in)

3520 mm (11 ft 7 in)

Minimum Ground Clearance

*760 mm (2 ft 6 in)

*760 mm (2 ft 6 in)

*840 mm (2 ft 9 in)

Counterweight Clearance

*1400 mm (4 ft 7 in)

*1400 mm (4 ft 7 in)

*1470 mm (4 ft 10 in)

Engine Cover Height

3080 mm (10 ft 1 in)

3080 mm (10 ft 1 in)

3160 mm (10 ft 4 in)

: Overall Width of Upperstructure

3530 mm (11 ft 7 in)

3530 mm (11 ft 7 in)

3530 mm (11 ft 7 in)

Undercarriage Length

5040 mm (16 ft 6 in)

5470 mm (17 ft 11 in)

5330 mm (17 ft 6 in)

T|T|Q|TMOQ|W| >

Undercarriage Width
(Extended/Retracted)

3490 mm (11 ft 5 in)/
2990 mm (9 ft 10 in)

3490 mm (11 ft 5 in)/
2990 mm (9 ft 10 in)

3520 mm (11 ft 7 in)/
3020 mm (9 ft 11 in)

J:

Sprocket Center to Idler Center

4040 mm (13 ft 3 in)

4470 mm (14 ft 8 in)

4250 mm (13 ft 11 in)

K:

Track Shoe Width

600 mm (24 in) (Grouser shoe)

L:

Overall Height

3460 mm (11 ft 4 in)

3460 mm (11 ft 4 in)

3540 mm (11 ft 7 in)

Ground Pressure

88 kPa
(0.89 kgf/cm?, 13 psi)

82 kPa
(0.83 kgf/cm?, 12 psi)

91 kPa
(0.93 kgf/cm?, 13 psi)

Swing Speed

9.0 min” (rpm)

Travel Speed (fast/slow)

5.5 km/h (3.4 mph)/
3.4 km/h (2.1 mph)

4.0 km/h (2.5 mph)/
2.9 km/h (1.8 mph)

Gradeability

35 ° (tand = 0.70)

@ NOTE: “*” The dimensions do not include the height of the shoe lug.
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GENERAL / Specifications

WORKING RANGES

ZAXIS450-3, ZAXIS450LC-3
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M1J1-12-002
Category 7.0 m (22 ft 12 in) Boom 8.2 m (26 ft 11 in) Boom

ltem

29m (9ft6in) Arm

3.4 m (11 ft2in) Arm

3.9m (12 ft 10 in) Arm

49m (16 ft 1in) Arm

49 m (16 ft 1in) Arm

Backhoe

Backhoe

Backhoe

Backhoe

Backhoe

ZX4503 | ZX450LC-3

ZX4503 |ZX450LC-3

ZX4503 |ZX450LC-3

ZX4503 | ZX450LC-3

ZX4503 | ZX450LC-3

A:Maximum Digging
Reach mm (ft-in)

11400 (37°5”)

12060 (39°7")

12490 (40°12”)

13340 (43°9")

14510 (47°77)

B:Maximum Digging
Depth mm (ft-in)

7280 (23°117)

7770 (25°6)

8270 (27°2)

9110 (29°11)

10230 (33'77)

C:Maximum Cutting
Height mm (ft-in)

10250 (33°8”)

11060 (36°3”)

11160 (36°7”)

11730 (38°6”)

12240 (40°2”)

D: Maximum Dumping
Height mm (ft-in)

7030 (23°1)

7650 (25°1”)

7770 (25'6”)

8670 (28°5”)

9220 (30°3”)

E:Transport Height
mm (ft-in)

*3600 (11°107)

*3480 (11°5”)

*3500 (11°6™)

*4550 (14'117)

*4430 (14°6”)

F:Overall Transport
Length mm (ft-in)

*12000 (39°4”)

*11910 (39'17)

*11910 (39°17)

*11900 (39°17)

*13130 (43°17)

G:Minimum Swing

_Radius mm (ft-in)

5020 (16°6”)

4840 (15°117)

4810 (15°10”)

4850 (15°11”)

5870 (19°3”)

@ NOTE: **” The dimensions include the height of the shoe lug.
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GENERAL / Specifications

ZAXIS500LC-3

M1J1-12-002

Category

Iltem

7.0 m (22 ft12in) Boom

8.2 m (26 ft 11 in) Boom

29m (9ft6in) Arm

3.4 m (11 ft2in) Arm

3.9m (12 ft 10 in) Arm

4.9m (16 ft 1in) Arm

49m (16 ft 1in) Arm

Backhoe

Backhoe

Backhoe

Backhoe

Backhoe

A:Maximum Digging
Reach mm (ft-in)

11400 (37°5”)

12060 (39°7")

12490 (40°12”)

13340 (43°9")

14510 (47°77)

B:Maximum Digging
Depth mm (ft-in)

7200 (23°7”)

7690 (25°37)

8200 (267117)

9030 (29°8)

10150 (33°4")

C: Maximum Cutting
Height mm (ft-in)

10330 (33'11”)

11130 (36°6™)

11240 (36°117)

11810 (38°9”)

12310 (40°5”)

D: Maximum Dumping
Height mm (ft-in)

7100 (23°4”)

7730 (25'4”)

7840 (25°9”)

8750 (28°8")

9290 (30°6”)

E:Transport Height
mm (ft-in)

*3620 (11°117)

*3500 (11°6”)

*3510 (11°67)

*4540 (14°117)

*4440 (14°77)

F:Overall Transport
Length mm (ft-in)

*11980 (39°4")

*11890 (39°)

11890 (39°)

*11940 (39°2")

*13150 (43°2”)

G:Minimum Swing

___Radius mm (ft-in)

5020 (16°6)

4840 (15°117)

4810 (15'107)

4850 (15°117)

5870 (19°3")

@ NOTE: “*” The dimensions include the height of the shoe lug.
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GENERAL / Specifications

ZAXIS470H-3, ZAXIS470LCH-3, ZAXIS520LCH-3

M1J1-12-004

Category| 3.4m (11 ft2in) HArm

" Backhoe

em ZX470H-3 | ZX470LCH-3 | ZX520LCH-3

A:Maximum Digging Reach f—
mm (ftin) 12060 (39'7”)

B:Maximum Digging Depth 7770 (25'6") 7690 (25'3")
mm (ft:in),

C: Maximum Cutting Height 11060 (36'3") 11130 (36'6")
mm (ft-in)

D: Maximum Dumping Height 7650 (25'1") 7730 (25'4")
mm (ft-in)

E:Transport Height mm (ft-in), *3480 (11'5”) *3500 (11'6”)

F:Overall Transport Length *11910 (39°1") *11890 (39)
mm (ft-in)

G:Minimum Swing Radius .
mm (ftin) 4840 (15’'117)

@ NOTE: **” The dimensions do not include height of the shoe lug.
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GENERAL / Specifications
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GENERAL / Component Layout
MAIN COMPONENT LAYOUT

17
16 15- 14
T1J1-01-02-002

1- Arm Cylinder 8- Control Valve 15 - Fan Pump 22 - Hydraulic Oil Tank
2 - Washer Tank 9 - Signal Control Valve 16 - Travel Device 23 - Pilot Shut-Off Solenoid

Valve
3 - Swing Bearing 10 - Air Cleaner 17 - Drain Filter 24 - Shockless Valve
4 - Center Joint 11 - Fan Motor 18 - Pilot Filter/ Pilot Relief 25 - Travel Pilot Valve

Valve

5- Swing Device 12 - Engine 19 - Solenoid Valve Unit 26 - Front Attachment / Swing

Pilot Valve
6 - Fuel Tank 13 - Engine Oil Filter 20 - Check Valve 27 - Boom Cylinder
7 - Reserve Tank 14 - Pump Device 21 - Track Adjuster 28 - Bucket Cylinder

T1-2-1



GENERAL / Component Layout

View A (Around the Radiator)

5 M1J1-07-034

M1J1-07-032

Lower of Control Valve

&g
=

T1J1-01-02-009

1- Inter Cooler 3 - Air Conditioner Condenser 5- Qil Cooler 6 - Accumulator
2 - Fuel Cooler 4 - Radiator

T1-2-2



GENERAL / Component Layout

ELECTRICAL COMPONENT LAYOUT (Overview)

Pressure Sensor Block (Refer to T1-2-8)

* Pressure Sensor (Boom Raise)
* Pressure Sensor (Boom Lower)
* Pressure Sensor (Arm Roll-Out)

* Pressure Sensor (Arm Roll-In)
» Pressure Sensor (Bucket Roll-Out)

*» Pressure Sensor (Bucket Roll-In)
* Pressure Sensor (Right Travel)

* Pressure Sensor (Left Travel)

1-
2-

Monitor Unit
Atmosphere Pressure
Sensor

Coolant Level Switch

4-
5.

6 -

Fuel Sensor

Pressure Sensor (Swing)
(Refer to T1-2-8)

Intake Air Temperature
Sensor

7-
8-

Around Horn (Refer to T1-2-7)

*Horn

* Boom Bottom Pressure Sensor

* Auto-Lubrication Distribution Valve
(Optional)

Around Battery (Refer to T1-2-7)

* Battery

* Battery Relay

* Fusible Link

« Starter Relay

* Glow Plug Relay

* Auto-Lubrication System
(Optional)

Around Radiator

(Refer to T1-2-7)

* Receiver Tank

* Fresh Air
Temperature
Sensor

Engine
(Refer to T1-2-9)

T1J1-01-02-002

Pump Device (Refer to T1-2-10)

* Pump 1, 2 Delivery Pressure Sensor
* Pump 1, 2 Regulator Pressure Sensor
* Pump 1, 2 Control Solenoid Valve

* Fan Pump Control Solenoid Valve

Air Cleaner Restriction Switch 10 - Washer Motor

Solenoid Valve Unit 11 - ECM (Engine Controller)
(Refer to T1-2-8)

Hydraulic Oil Temperature

Sensor

T1-2-3



GENERAL / Component Layout

Electrical Component Layout (In Cab)

Rear Tray
(Refer to T1-2-5)

Switch Panel
(Refer to T1-2-6) T1J1-01-02-010
1- Fan Rotation Direction 4 - Auto-Lubrication Switch 7 - Overload Alarm Switch 10 - Engine Stop Switch
Switch (Optional) (Optional) (Optional)
2 - Rotating Light Switch 5- Level Check Switch 8 - Seat Heat Switch 11 - Radio
(Optional) (Engine Oil Level / Coolant (Optional)
Level)
3 - Rear Light Switch 6 - Boom Mode Selector 9 - Travel Alarm Deactivation
(Optional) Switch Switch (Optional)

T1-2-4



GENERAL / Component Layout

Electrical Component Layout (Rear Tray)
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T1J1-01-02-003
7 6 5
10~ M1 12 13
9
14
8
15
16
T1V1-01-02-009
21 20 19 18 17
1- MC (Main Controller) 7 - Satellite Communication 12 - Auto-Lubrication Relay 17 - Light Relay 3 (R13)
Terminal (Optional) (R11) (Optional) (Optional)
2 - Overload Alarm Relay 8 - Security Relay (R5) 13 - Lock Relay (R2) 18 - Light Relay 2 (R8)
(Optional)
3- Fuse Box 9 - Starter Cut Relay (R4) 14 - Load Damp Relay (R1) 19 - ECM Main Relay (R14)
4 - Dr. ZX Connector (Use as 10 - Hour Mater Relay (R12) 15 - Wiper Relay (R6) 20 - Washer Relay (R9)
Download Connector) (Optional)
5- Pump Learning Switch 11 - Security Horn Relay (R3) 16 - Light Relay 1 (R7) 21 - Horn Relay (R10)

6 - ICF (Information Controller)

T1-2-5



GENERAL / Component Layout

Electrical Component Layout (Switch Panel)

T1V1-04-02-001

1- Engine Control Dial 3 - Power Mode Switch 5- Key Switch 7 - Wiper/Washer Switch
2 - Auto-ldle Switch 4 - Travel Mode Switch 6 - Work Light Switch

T1-2-6



GENERAL / Component Layout

Around Horn Around Radiator

o O @ )
o 2
Ly
O
| [
‘ M1J1-07-032
3 T1J1-01-02-006
Around Battery
T1J1-01-02-005
1- Horn 5- Fresh Air Temperature 8 - Starter Relay 11 - Auto-Lubrication Pump
Sensor
2 - Distribution Valve 6 - Battery 9- Battery Relay 12 - Fuel Filler System Switch
(Optional) (Optional)
3 - Boom Bottom Pressure 7 - Glow Plug Relay 10 - Fusible Link 13 - Fuel Filler Pump

Sensor
4 - Receiver Tank

T1-2-7



GENERAL / Component Layout

Pressure Sensor Brock

Solenoid Valve Unit

13

12

11

10

sl Front Side

Main Frame

T1J1-01-02-008

Swing Device Side

Control Valve

- Pressure Sensor (Travel

Right)

- Pressure Sensor (Travel

Left)

- Pressure Sensor (Arm

Roll-Out)

- Pressure Sensor (Arm

Roll-In)

- Pressure Sensor (Bucket

Roll-In)

- Pressure Sensor (Bucket

Roll-Out)

- Pressure Sensor (Boom

Raise)

9-

10 -

- Pressure Sensor (Boom
Lower)
Pressure Sensor (Swing)

Signal Control Valve

T1J1-01-02-007

11 - Solenoid Valve Unit (SI)
12 - Solenoid Valve Unit (SF)

Solenoid Valve Unit (SG) 13 - Solenoid Valve Unit (SC)

T1-2-8



GENERAL / Component Layout

ENGINE
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T1J1-01-02-011

1- EGR Valve

2 - Injector Connector

3 - Boost Pressure Sensor

4 - Boost Temperature Sensor
5- Glow Plug Connector

Terminal

6 - Coolant Temperature
Sensor

7 - Suction Control Valve

8 - Priming Pump

9 - Fuel Main Filter

10 - Common Rail Pressure
Sensor

11 - Crank Revolution Sensor

12 - Engine Oil Pressure
Sensor

13 - Starter

14 - Engine Oil Level Switch

15 - Fuel Temperature Sensor

16 - Cam Angle Sensor
17 - Supply Pump
18 - Overheat Switch

19 - Alternator
20 - Fuel Pre Filter

T1-2-9



GENERAL / Component Layout

PUMP DEVICE

11

T1J1-01-02-004

-
o
©
©
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SWING DEVICE

M1J1-07-048
M1J1-07-053
12

1- Pump 2 Regulator Pressure 5- Pump1 9- Pump 2 Delivery Pressure 12 - Swing Relief Valve

Sensor Sensor
2 - Pump 2 Control Solenoid Valve 6 - Pump 1 Delivery 10 - Fan Pump 13 - Counterbalance Valve

Pressure Sensor

3- Pump 1 Regulator Pressure 7 - Pilot Pump 11 - Fan Pump Control 14 - Travel Relief Valve

Sensor Solenoid Valve

4 - Pump 1 Control Solenoid Valve 8- Pump 2

T1-2-10



T1J1-03-03-003

T1J1-03-03-004

Overload Relief Valve

(Arm Roll-In)
10 - Overload Relief Valve

9-

(Auxiliary)

= y

NP
=
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GENERAL / Component Layout

CONTROL VALVE

Overload Relief Valve
(Boom Mode)

7 -

Overload Relief Valve

Overload Relief Valve 4-
(Boom Lower) (Bucket Roll-In)

1-

Overload Relief Valve

(Arm Roll-Out)

8-

Overload Relief Valve

(Boom Raise)

5-

Overload Relief Valve

(Bucket Roll-Out)
Main Relief Valve

2-

Overload Relief Valve

(Auxiliary)

6 -

3-
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GENERAL / Component Specifications

ENGINE
Manufacturer ...........ccooooieiiie ISUZU
MOdEl.....oiiieiieeee e AH-6W41XYA-01
TYPE e Diesel, 4-Cycle, Water-cooled, Inline, Direct Injection
Cyl. No.- Bore x Stroke .......cccccceevveveeennee. 6-147 mmx154 mm (5.79 inx6.06 in)
Piston Displacement ............cccccoiiieieennnen. 15681 cm® (957 in3)
Rated Output.........coooiiiiiie, 260+5.2 kW/1800 min™ (353+7 PS/ 1800 rpm)
Compression Ratio...........ccccoveeeeeeeeiiicnnns 16.0
Dry Weight.......ccoooiiiiiiiieieeeeeee, 1153 kg (2542 Ib)
Firing Order ..., 1-5-3-6-2-4
Rotation Direction..........ccccoeceeveiiiiineennnen. Clockwise (Viewed from fan side)

COOLING SYSTEM

Cooling Fan .......cccovveeeeeeiiiieeeee e Dia. 1120 mm (44.1 in), 6 Blades Draw-in Type

Thermostat .......cccocvveeiiie e Cracking Temperature at Atmospheric Pressure: 83 °C (181 °F)
Full Open (Stroke: 10 mm or more) Temperature: 95 °C (203 °F)

Water Pump......cooooiiiiee Centrifugal Gear Driven Type

LUBRICATION SYSTEM

Lubrication Pump Type......cccccceiriiiiiienneen. Gear Pump
Oil FIlter oo Combined System of Full Flow and Bypass Type
Oil COOIET ..o Water Cooled Integral Type

STARTING SYSTEM

MOOF .. Reduction Type

Voltage / OUtpUL........oevieeeiiieie e 24V |7 kW (9.5 PS)
PREHEAT SYSTEM

Preheating Method..........cccccociiiiiienne. Glow Plug (QOS Type)
ENGINE STOP SYSTEM

Stop Method .........oovveeiiiiiiii, Fuel Shut-Off
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GENERAL / Component Specifications

ALTERNATOR

EXHAUST RECIRCULATION SYSTEM

EGRValve.................
Cooling System .......cccceevvveiiiiiieieeeeeeees

PERFORMANCE (at New engine)

Lubricant Consumption .............c.cc.ueee..
Fuel Consumption Ratio.........................

Injection TiMiNG ..cccooeveeeieieeeeeee e,
Maximum Output Torque.......................
Compression Pressure..........ccccvvvvvenne.
Valve Clearance (Inlet / Exhaust)..........
No Load Speed ........cccevevvieieiiiiiienens

......... 2.94 MPa (30 kgf/cm?, 427 psi)
......... 0.4 /0.4 mm (when cool)
......... Slow: 900+25 min™ (rpm)

AC Type (With IC Regulator)
24V /50 A

Exhaust-Turbocharger Type TDO8H

Common Rail 6HD Type
Electrical Centrifugal All Speed Control
Electrical Multi-Hole Type

Electrical Valve
Water Cooled, Diameter 80x300 mm (3.2x11.8 in)

Less than 100 mL/h (0.03 US gal/h) at 1800 min™ (rpm)

Less than 214+13.6 g/kW/h (157+10 g/PS/h) at 1800 min™
(rpm) (without Fan)

7 ° before T.D.C.

1580+79 N-m (16148 kgf-m) at approx. 1500 min™ (rpm)

Fast: 1850+15 min™ (rpm)
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GENERAL / Component Specifications

Engine Performance Curve (AH-6WG1XYA-01)

Test Condition: 1. In conformity with JIS D1005 (Performance Test Method for Diesel Engine Used for Construc-
tion Machinery) under standard atmospheric pressure.
2. Equipped with alternator and without fan.

1370+96 N-m/1000 min™' 1580+79 N-m/1500 min~'
A / 2000 Torque
\ ,/ 1800 (N-m)
3 — 1600
1400
1200
1000
300 I I I I I
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T
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~—— 220

.s NENaay
200
180
500 1000 1500 2000 2500
Engine Speed min™" (rpm) T1J1-01-03-001
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GENERAL / Component Specifications

ENGINE ACCESSORIES
RADIATOR ASSEMBLY
TY P et Radiator/Oil Cooler Parallel,
Inter Cooler Tandem Type Assembly
Weight ..o 300 kg (661 Ib)
Radiator Oil Cooler
COre ROW ...ooiiiiiiiiiieee e 5 1
Fin PitCh .o 3.5/2P mm 3.5/2P mm
Fin TYPe ..o ALW-4 CF40-1x3line
Radiating Area..........coovovvureeeeeeeeeeeeeesenens 70.82 m? (762 ft°) 60.81 m? (655 ft°)
CapaCity.....ccoeeeiiiieeee e 15L (4 US gal) 15.6 L (4.1 US gal)
Air-Tight Test Pressure........ccccccoceevicieneenee 100 kPa (1.0 kgflcm?, 14 psi) 1 MPa (10 kgf/cm?, 287 psi)
Cap Opening Pressure.........cccccvvvveeeiiineenenne 49 kPa (0.5 kgf/cmz, 7 psi) —
Inter Cooler
COre ROW ....eviiieiiiie e -
Fin Pitch ..o 4.0/2P mm
Fin TYPe .o 10 Hole Pipe
RAIAtNG Ar€8......eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeres 29.16 m? (314 ft?)
CapaCIty...ccocvieee e 20L (5.3 US gal)
Air-Tight Test Pressure...........cccoooicieeiiiiiies -
Cap Opening Pressure.........ccccovcvveeeeiiieeeenns -
FUEL COOLER
Weight ... 0.7 kg (1.5 1b)
Fin PitCh e 4.0 mm
Fin Type .o Wave Fin
CapaCity......coooeeiiiieeie e 0.2L (0.05US gal)
Radiating Area..........coveveeeeeeeeeeeeeeeeeeeeeenes 0.865 m” (9.3 ft?)
Air-Tight Test Pressure........c.ccccociiiiieeennee 45 kPa (0.46 kgf/cmz, 6.5 psi)
Cap Opening Pressure.........cccccovcveeeeiiieeeenns -
BATTERY
TY P et 195G51-MF
CapaCity...c.cocuieeeeiiee e 170 Ah (20-Hour Rate)
VORAQGE.....eeeeieeeeeeceee e 12V
Height x Width x Length...........ccccoeviiienennnee. 257%x222x508 mm (10x8.7x20 in)
Weight ... 41.0 kg (90 Ib)x 2
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GENERAL / Component Specifications
HYDRAULIC COMPONENT

PUMP DEVICE
Drive Gear Ratio...........ccccovveeeieiiiiiiiiiiee. Engine: 1, Pump 1: 32/31, Pump 2: 1
Engine: 1, Fan Pump: 1
Engine: 1, Pilot Pump: 32/31
MAIN PUMP
L/ 1SS Variable Displacement Swash Plate Tandem Plunger Pump
Maximum Flow (Theoretical Value)................ 367 L/min (97 US gpm) x2
FAN PUMP
L/ o1 Variable Displacement Swash Plate Tandem Plunger Pump
Maximum Flow (Theoretical Value)................ 65 L/min (17 US gpm)
PILOT PUMP
MOEL...cociieiiieii e HY/ZFS 11/16.8 R
17/ oL Fixed Displacement Type Gear Pump
Maximum Flow (Theoretical Value)................ 33.6 L/min (8.88 US gpm)
HP Mode: 35.3 L/min (9.33 US gpm)
CONTROL VALVE
MOEl...ccciieiiie e UH36-100
Y/ o1 Pilot Pressure Operated Type (4-Spools + 5-Spools)
Main Relief Set-Pressure..........cccccoevcveveennee Normal: 31.9 MPa (325 kgf/cm?®, 4638 psi) at 340 L/min

(90 US gpm)
Power Digging: 34.3 MPa (350 kgf/cmz, 4987 psi) at 340
L/min (90 US gpm)

Overload Relief Set-Pressure ...........ccccueee.. 35.3 MPa (360 kgf/cm?, 5132 psi) at 110 L/min (29 US gpm)
(Arm, Bucket, Boom, Auxiliary Close)
27.9 MPa (285 kgf/cmz, 4053 psi) at 110 L/min (29 US gpm)
(Auxiliary Open)
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GENERAL / Component Specifications

SWING DEVICE

Reduction Gear Ratio....................

SWING MOTOR

Release Pressure .......ccccoooevueeeeee.

TRAVEL DEVICE

Reduction Gear Ratio....................

TRAVEL MOTOR

M5X130CHB
Swash-Plate Type, Fixed Displacement Axial Plunger Motor

Non Counterbalance Valve Type
27.9 MPa (285 kgf/cm?, 4053 psi) at 74 L/min (19.5 US gpm)

Multi-Disc-Wet Negative Type

................. 1.9 to 2.8 MPa (19 to 29 kgf/cm?, 276 to 407 psi)

Swash-Plate Type Variable Displacement Axial Plunger Motor

Counterbalance Valve Type
36.8 MPa (375 kgflcm?, 5350 psi) @ 120 L/min (32 US gpm)

Y P ettt Multi-Disc-Wet Negative Type
Cracking Pressure for Release....................... 1.7 MPa (17 kgf/cmz, 242 psi)
FAN MOTOR
MOdEL.....coiiiiiie e M5BF-045-1N03
Y/ o1 Fixed Displacement Trochoid Motor
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GENERAL / Component Specifications

CYLINDER
Boom Arm
Rod Diameter.........cocovveivieeeeeiee e 115 mm (4.5”) 130 mm (5.17)
Cylinder Bore.......ccccoeeiiiieeeiiiiieeeciieeeee 170 mm (6.77) 190 mm (7.5”)
SErOKE ..o 1590 mm (5'3") 1940 mm (6'4")
Fully Retracted Length ........................... 2260 mm (7°5") 2710 mm (8'11%)
Plate Thickness.........cccccevvceeeiicieeeeeee, 30 um (1.18 pin) 30 um (1.18 pin)
Weight .....ooiii e, 420 kg (930 Ib) 656 kg (1450 Ib)
Bucket Counterweight Removal (Optional)
Rod Diameter.........ccoccvveevvciie e 120 mm (4.7") 65mm (2.6”)
Cylinder Bore.......ccccoevvvieeeiiiiieeciieeeee 170 mm (6.77) 130 mm (5.17)
SErOKE ..o 1325 mm (4'4”) 360 mm (1°2")
Fully Retracted Length ... 2041 mm (6'8”) 777 mm (2°'7”)
Plate Thickness........ccccceevvceeeevcieeeee 30 um (1.18 pin) 30 wm (1.18 pin)
Weight .....oooii e, 401 kg (885 Ib) 82 kg (181 1b)
FRONT ATTACHMENT PILOT VALVE
MOdEL.....ooiiiiiiie HVPO06A-040-101
TRAVEL PILOT VALVE
MOdEL.....ooiiiiie HVP05S-040-101

SOLENOID VALVE UNIT
FUNCHION.....ooiiiiie e - SG : Power Digging Control
- Sl : Travel Motor Swash Angle Control
- SF : Boom Flow Rate Control Valve Control
- SC : Boom Mode Selector Control

PILOT PRESSURE SIGNAL CONTROL VALVE
FUNCHION......ooii e - Shock Reducing (Boom Raise)
- Arm Flow Rate Control Valve Control
- Swing Parking Brake Release
- Flow Combiner Valve Control

PILOT SHUT-OFF SOLENOID VALVE
Y P ettt ON/OFF Solenoid Valve
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GENERAL / Component Specifications

BYPASS CHECK VALVE
Cracking Pressure........cccccvvveeeeeeeecccirieeeee, 100+30 kPa (1.0+£0.3 kgf/cmz, 14.514 .4 psi)
@ 15 L/min (4 US gpm)

OIL COOLER BYPASS CHECK VALVE
Relief Set Pressure .........cccceeeveeiiiiiiciiiieene. 250437 kPa (2.6+0.4 kgf/cmz, 36.315.4 psi)
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GENERAL / Component Specifications

ELECTRICAL COMPONENT

BATTERY RELAY
Voltage / Current .......ccccceeeeeiviicciiiiinee e 24V /100 A

GLOW PLUG RELAY

VORAGE. ...eiiiiiiiiee e 24V

HORN
Voltage / Current ........cccoecveveeiicieee e 24 V-3 A
SouNd Pressure. ... 110£5 dB (A)

ILLUMINATION
Specification .........ccceevviiiie i Work/Boom Light: Halogen 24V, 70 W

Cab Light: 24V, 10 W

AIR CONDITIONER
Refrigerant ........cccccooeiiiiii e, 134a
Cooling ADility......cccueeiiiiiiiieee e 16.7 MJ/h (4000 kcal/h)
CoOl Air VOIUME .......cvoeeeeeeeeeeeeeeeens 550 m>/h (718 yd®h) or More
Heating Ability.......ccoooiiiii 21.0 MJ/h (5000 kcal/h) or More
Warm Air VOIUME ..o 400 m*/h (523 yd*/h) or More
Temperature Adjusting System ...................... Electronic Type
Refrigerant Quantity ............ccccovviiiiniinenne 1150+50 g (2.5+0.11 Ib)
Compressor Oil Quantity..............c.cccocoee.... 180""% cm® (0.047*%%%%; US gal)
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GENERAL / Component Specifications
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SYSTEM / Controller

OUTLINE

The controllers are provided for each control respec-

tively.

Each controller is connected by using CAN (Controller
Area Network) in order to display on the monitor unit in
cab or the monitoring of machine overall condition

including the engine.

e MC : Main Controller

e ECM : Engine Control Module

e |CF : Information Controller

e Monitor Unit

Monitor Unit

CAN Bus Line

Satellite Terminal
(Optional)

Dr.zX

ICF

& NOTE: CAN (CAN Bus Line)

MC

4

CAN Bus Line

ECM

T1J1-02-01-004

T2-1-1



SYSTEM / Controller

CAN: CONTROLLER AREA NETWORK

(NETWORK PROVIDED FOR MACHINE)

MC, ECM, ICF and the monitor unit are connected by
using CAN bus line and communicate the signal and

data each other.

CAN bus line consists of two harnesses, CAN High

and CAN Low.

Each controller judges the CAN bus line level due to
potential difference between CAN High and CAN Low.
Each Controller arranges the CAN bus line level and

sends the signal and data to other controllers.

Monitor Unit

Satellite Terminal
(Optional)

Dr.ZzX

ICF
CAN Bus Line
CAN High
MC
CAN Low
ECM

T1V1-02-01-050
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SYSTEM / Controller

MC: MAIN CONTROLLER

Function Outline

The signals from engine control dial, sensors and @NOTE: As for details on each control, refer to the
switches are input to MC. Information from ECM, ICF Control System group / SYSTEM.

and monitor unit are input to MC by using CAN.

MC processes the input signals in the logic circuit

and sends the signal equal to target engine speed to

ECM (Engine Control Module) by using CAN com-

munication in order to control the engine.

MC drives the solenoid valve unit and pump control

solenoid valve in order to control the pump and valve.

MC has the controls as follows.

e Engine Control e Valve Control (Solenoid Valve Unit)
* Engine Control Dial Control * Pressure Increase Selection Control When Trav-
* ECO Control eling
* HP Mode Control * Power Digging Control
* Travel Speed Increase Control « Auto-Power Lift Control
* E Mode Control * Travel Motor Swash Angle Control
* Auto-Idle Control * Boom Mode Selector Control
* Attachment Operation Speed Increase Control « Boom Flow Rate Control Valve Control
(Optional)
* Attachment Operation Speed Decrease Control e Other Control
(Optional) * Work Mode Control
* Rear Monitoring Display Selection Control
¢ Pump Control * Level Check Control
* Pump Flow Rate Control * Auto Lubrication Control (Optional)
* Speed Sensing Control * Travel Alarm Control (Optional)
* E Mode Control + Overload Alarm Control (Optional)

* Horsepower Control

* Relief Flow Rate Reducing Control

* Swing Horsepower Reducing Control

* Overheat Prevention Control

* Attachment Mode Control (Optional)

* Counterweight Removal and Installation Control
(Optional)

* Fan Pump Flow Rate Control

* Pump Learning Control
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SYSTEM / Controller

e Engine Control
* Engine Control Dial Control, ECO Control

Controls the engine speed according to the rota-
tion angle of engine control dial. (Engine Control
Dial Control)
Reduces the engine speed to 1600 min™ in 1
second in order to reduce fuel consumption and
noise level when all the control levers are in neu-
tral. (ECO Control)

* HP Mode Control
Slightly increases digging power such as arm
roll-in operation while excavating deeply.

* Travel Speed Increase Control
Increases the engine speed and travels faster
during travel single operation.

* E Mode Control
Reduces the target engine speed to 1580 min”™ in
maximum in order to reduce fuel consumption.

* Auto-Idle Control
Reduces the engine speed to 1030 min™ in 3.5
seconds when all the control levers are in neutral
with the auto-idle switch ON. Therefore, fuel
consumption and noise level can be reduced.

* Attachment Operation Speed Increase Control
(Optional)
Set attachment operation speed (breaker) to in-
crease (+) with Dr. ZX. When operating the at-
tachment, engine speed increases to the attach-
ment operating speed set by Dr. ZX.

* Attachment Operation Speed Decrease Control
(Optional)
Set attachment operation speed (breaker) to de-
crease (-) with Dr. ZX. When the attachment
mode is selected, engine speed decreases to the
attachment operating speed set by Dr. ZX.
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SYSTEM / Controller

Hydraulic Oil

Temperature

Sensor

D Pressure Sensor
(O Boom Raise
(O Boom Lower
(O Arm Roll-Out
(O Arm Roll-In
(O Bucket Roll-Out
T O Bucket Roll-In

Key Switch O Swing .
(OTravel (Right)

(O Travel (Left)
(O Attachment (Optional)
(O Counterweight (Optional)

Engine Con-
trol Dial ®+ CAN Communication

Monitor Unit
—_— _| " |
Auto-Idle !
Switch .—w—» MC
@ CHEC,
—_— - —]
Dr. ZX Digging Attachment Mode
Mode 1t03
Power Mode
Switch - ICF
HP Mode ! /P |
E Mode ! %
H( : ) | Pump 2 Delivery Pump 1 Delivery
P Mode | i Pressure Sensor Pressure Sensor
] ECM
ENG.

T1J1-02-02-021

Pump 2 Regulator Pump 1 Regulator
Pressure Sensor Pressure Sensor
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SYSTEM / Controller

e Pump Control

Pump Flow Rate Control
Delivers oil required for the actuator according to
the control lever stroke from the main pump.

Speed Sensing Control

Controls the pump flow rate in response to engine
speed changes due to variations in load so that
the engine output can be utilized more efficiently.
(Engine stall is prevented when the machine op-
erates under adverse conditions such as operat-
ing at high altitude.)

E Mode Control

Decreases the pump suction torque to 85 % in
order to reduce the engine load and improve fuel
consumption rate. Engine stall is prevented when
inferior fuel is used or the machine operates un-
der adverse conditions such as operating at high
altitude.

Horsepower Control

Controls delivery flow rate of each main pump
and uses engine power effectively so that sum of
pump torques divided to two main pumps and fan
pump does not exceed the engine output torque.

Relief Flow Rate Reducing Control
Controls hydraulic energy loss and prevents hy-
draulic oil temperature from rising. (Flow Rate
Reducing Control (Relief Cut Off))

Swing Horsepower Reducing Control

Decreases delivery flow rate of main pump 2 in-
cluding the swing circuit, increases delivery flow
rate of main pump 1 and uses the engine power
effectively when the swing control lever is oper-
ated and the pressure sensor (swing) detects
swing pilot pressure.

* Overheat Prevention Control

Reduces maximum flow rate and suction torque
of the main pump, reduces the engine load and
prevents overheating when temperature of cool-
ant or hydraulic oil increases beyond the specified
level.

Attachment Mode Control (Optional)

Limits the upper of maximum flow rate of pump 2
and controls the appropriate flow rate for the at-
tachment when operating the attachment with the
work mode in attachment mode.

Counterweight Removal and Installation Control
(Optional)

Applies back-pressure to the main relief valve,
increases main relief pressure and the hoist /
lower power improves. Or, Controls pump delivery
flow rate and makes fine operation easy.

Fan Pump Flow Rate Control

Controls delivery flow rate of the fan pump ac-
cording to boost temperature (intake air tem-
perature passing by the intercooler), coolant
temperature, hydraulic oil temperature and intake
air temperature), and controls fan rotation speed
in order to make temperature of oil cooler, radiator
and intercooler appropriate.

Pump Learning Control

Detects pressure, which is necessary to pump
control, when the pump control solenoid valve is
activated.
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SYSTEM / Controller

Pressure Sensor

(O Boom Raise

(O Boom Lower

(O Arm Roll-Out
(O Arm Roll-In

O Bucket Roll-Out

O Bucket Roll-In Pump 2 Delivery
O Travel (Right) Pressure Sensor
T | (Left
88\";\:; (Left Pump 1 Delivery
Pressure Sensor
Engine Con- (O Attachment (Optional)
trol Dial & O Counterweight (Optional)
Boom Mode
Selector Switch @ ) Y ry
ENG.
Pump 1
MC REG. REG. Regulator
ECM Pressure
] ™~ Sensor
Boost Temk- ‘ \
perature T Pump 2
Sensor Regulator
/ Pressure
/ Sensor
/ /
Coolant Intake-Air / /
temperature Temperature CAN Communication
sensor _ _Sensor [ — Pump 2 Control Pump 1 Control
| 1 | | Monitor Unit Solenoid Valve Solenoid Valve
HP Mode i G . | JI (Work Mode)
. % Digging  Attachment
I
E Mode | | O o e
I
P Mode | ® ' /
_____ | Hydraulic Oil
Power Mode Temperature T1J1-02-02-001
Switch Sensor
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SYSTEM / Controller

e Valve Control (Solenoid Valve Unit)
* Pressure Increase Selection Control When Trav-
eling, Power Digging Control
MC drives solenoid valve unit (SG) temporarily,
supplies back-pressure to the main relief valve
and increases main relief pressure.

¢ Auto-Power Lift Control
When operating boom raise, MC drives solenoid
valve unit (SG) temporarily, supplies
back-pressure to the main relief valve and in-
creases main relief pressure.

* Travel Motor Swash Angle Control
When shifting the travel mode switch, MC drives
solenoid valve unit (SI) and selects the travel
mode.

* Boom Mode Selector Control
MC drives solenoid valve unit (SC) and selects
the overload relief control valve. Therefore, as re-
lief set-pressure of the overload relief valve at the
boom lower side decreases, vibration of the ma-
chine is reduced during digging and grading work.

* Boom Flow Rate Control Valve Control

During combined operation of boom lower and
arm or boom lower and bucket, MC drives sole-
noid valve unit (SF).

Therefore, the switch valve of boom flow rate
control valve is shifted and oil through the boom
cylinder is restricted.

When the boom is lowered due to own weight with
the regenerative circuit and pressure oil from the
pump is used for other actuator, operating speed
of actuator increases.
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SYSTEM / Controller

Boom Bottom

Pressure SensorO ’
Engine Control@

Dial

Power Digging «

Switch

Pressure Sensor

(O Boom Raise

(O Boom Lower

{OArm Roll-Out

(OArm Roll-In

(O Bucket Roll-Out

(OBucket Roll-In

(O Swing Pump 2 Delivery Pump 1 Delivery

—-—-

Fast | @7!
! |

Slow! J'
Travel Mode
Switch

Boom Mode
Selector Switch

Travel Motor

MC

——#——()Travel (Left)
———(Attachment (Optional)
———(OCounterweight (Optional)

(O Travel (Right) Pressure Sensor  Pressure Sensor

ENG.

~ Pump 1 Regulator
Pressure Sensor

L Pump 2 Regulator

Pressure Sensor

/

/
/ /

Unit

L w7 SG

——«»7|SF

——»718C

Solenoid Valve /

Pump 2 Control  Pump 1 Control
Solenoid Valve  Solenoid Valve

Boom Overload T1J1-02-02-012
Main Relief Relief Control
Valve Valve
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SYSTEM / Controller

e Other Control
* Work Mode Control
The work mode control consists of two modes,
digging and attachment.
The mode can be selected by using the monitor
unit.

* Rear Monitoring Display Selection Control
Switches the screen of monitor unit to that of the
back-screen.

* Level Check Control
Checks levels of coolant and engine oil when
starting the work. This result is displayed on the
monitor unit.

* Auto Lubrication Control (Optional)
Controls the auto lubrication system correctly.

* Travel Alarm Control (Optional)
Sounds the buzzer while traveling.

* Overload Alarm Control (Optional)
Sounds the buzzer and indicates the warning of
overload while overloaded operation of boom
raise including lifting work.
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SYSTEM / Controller

Monitor Unit

Overload Alarm{_—==)
Switch (Optional)
Auto Lubricationt—=2)
Switch (Optional)
Level Check&e—==2
Switch

Rear View Switch
(Optional) C[]

Key Switch E %

Pressure Sensor

Travel (Right)O—>
Travel (Left)O—»
swing( y——

Boom Bottom

Pressure Sensor{ )———————*

Auto Lubrication

Relay (Optional) D—’
Proximity Switch D

Engine Oil
Level Switch

oo
00—

Coolant Level
Switch

MC

Back-Screen

o=

Buzzer

gééééoo
BOEEO® &,

4

— To ICF

CAN Bus Line

Travel Alarm System

(Optional)
B Travel Alarm
uzzer Deactivation Switch

(Optional)

T1J1-02-01-001
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SYSTEM / Controller

ECM: ENGINE CONTROL MODULE

Function Outline

ECM (Engine Control Module) receives the signals
from sensors and MC

ECM processes and drives the two-way valve, suc-
tion control valve and EGR (Exhaust Gas Recircula-
tion) motor in order to control the supply pump, in-
jector pump and EGR valve.

ECM has the controls as follows.
* Fuel Injection Control
ECM detects the engine operating condition ac-
cording to the signals from each sensor and MC
and controls the fuel injection.

* Fuel Injection Amount Correction
ECM adjusts fuel injection amount according to
the signal of atmospheric pressure sensor.

* Preheating Control
ECM controls time for continuity of electrical cur-
rent for the glow plug according to coolant tem-
perature and improves the starting of engine.

* EGR Control

ECM decides EGR gas amount according to en-
gine speed, fuel flow rate, coolant temperature,
atmospheric pressure and intake-air temperature.
ECM opens EGR valve and re-circulates exhaust
gas, amount of which is equal to EGR gas amount,
in the intake manifold. EGR gas is combined with
intake-air so that combustion temperature is low-
ered and NOx is reduced.

* Engine Stop Control
When the emergency stop switch is turned to the
ON position, ECM stops the fuel injection of in-
jector and stops the engine.

@ NOTE: As for details on each control, refer to the
ECM System group / SYSTEM.
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Engine Stop

Switch

From Terminal M

in Key Switch

T6
Fuse Box %

To ICF,
tor Unit

CAN Bus Line T

O——

ECM

Mo-

Glow Plug

— From Battery
Y
MC
‘ 7 ‘Glow Plug Relay

Suction
Control
Valve
Fuel Tank

«—={ ] Crank Speed Sensor
«———{ ] Cam Angle Sensor
«———{ | Atmospheric Pressure Sensor
«———{ | Fuel Temperature Sensor
«————{ ] Coolant Temperature Sensor
«———{ | Intake-Air Temperature Sensor
«——{ | Boost Pressure Sensor
«—{ ] Boost Temperature Sensor

«———{ ] Engine Oil Pressure Sensor

EGR Motor Position Sensor
EGR Motor

Two-Way Valve

Supply Pump

Common Rail
Pressure Sensor

Common Rail

e

Injector

T1J1-02-01-002
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ICF: INFORMATION CONTROLLER

Function Outline
* Operating Hours Management
The built-in clock is provided for ICF.
ICF sends data of built-in clock to the monitor unit
by using CAN bus line.

* Alarm, Fault Code Memory

ICF memorizes the alarm and fault code from
each controller by using CAN bus line in the time
series.

The memorized alarm and fault code are sent to
the center server by the satellite terminal (op-
tional).

Engine oil pressure alarm and overheat alarm are
sent to the center server whenever these occur.
Other alarm and fault code are sent to the center
server once a day.

* Fault Code Display
ICF displays the fault code sent from each con-
troller by using CAN bus line on Dr. ZX.

* Maintenance History
When the maintenance key is pushed on the
monitor unit, time is recorded.

* Daily Report Data Making
ICF records operating hours, fuel level and fuel
amount of use during daily operation, and makes
the daily report data.
The daily report data can be sent to the center
server by using the satellite terminal (optional).

* Frequency Distribution Data Making
ICF makes the frequency distribution data every
100 hours.
The frequency distribution data can be sent to the
center server by using the satellite terminal (op-
tional).

* Cumulative Operating Hours Record
ICF records all hours when the machine is oper-
ated.
The cumulative operating hours can be
downloaded to Dr. ZX.

* Mail Data Making (Optional)
ICF records the mails sent from the monitor unit
and sends them to the center server by the satel-
lite terminal.

T2-1-14
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MC

CAN Bus Line

/

ECM

Monitor Unit

ICF

* Built-In Clock

Communication

Satellite Terminal
(Optional)

*GPS

Dr. ZX

Center Server

T1V1-02-01-049
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MONITOR UNIT
Function Outline

Primary Screen

/ L

| W [

7777.7h

— 11

12

——13

—— 14

1- Work Mode Display
2 - Auto-Ildle Display
3 - Overload Alarm Display

(Optional)

4 - Auto Lubrication Display
(Optional)

5- Auxiliary

6 - Glow Display

7 - Work Mode Display

8 - Hour Meter

9 - Auxiliary

10 - Fuel Gauge

11 - Mail Display (Optional)

12 - Auto Lubrication Display
(Optional)

13 - Fuel Consumption Gauge
14 - Clock

15 - Back-Screen Selection
16 - Menu

17 - Auxiliary Selection

15

T1J1-02-01-003

18 - Mail Selection (Optional)
19 - Auxiliary Selection
20 - Work Mode Selection

21 - Return to Primary Screen

22 - Coolant Temperature
Gauge

T2-1-16



SYSTEM / Controller

¢ Display of Meters
Data to be displayed on each meter are received
from other controllers (MC, ICF and ECM) by using
CAN, and are displayed on the monitor unit.

e Work Mode Display

The attachments being used are displayed accord-
ing to the signals received from MC by using CAN.

Digging Mode
[/

Attachment Mode
Breaker

T1V1-05-01-108

M1J1-01-004

Work Mode 2

_Wé'll‘xéllll%ll @[] 7777.7n|

[pééééoo
jolelojal=lo)

M1J1-01-003

1- Coolant Temperature 3 - Fuel Gauge
2 - Hour Meter 4 - Clock

T2-1-17



SYSTEM / Controller

e Auto-ldle Display (1)
When turning the auto-idle switch ON in the switch
panel, the monitor displays the auto-idle.
When the key is turned ON with the auto-idle switch
ON, auto-idle display (1) blinks for 10 seconds.

e Overload Alarm Display (2) (Optional)

MC detects suspended load according to the signal
from the bottom pressure sensor in boom cylinder.
When overload is detected, the monitor unit displays
the alarm and sounds the buzzer according to the
signal received from MC by using CAN bus line.
(Refer to T2-1-34.) (Refer to the Control System
group / SYSTEM.)

e Auto Lubrication Display (3) (Optional)
When the auto lubrication switch (optional) is turned
ON, the auto lubrication is displayed according to
the signal received from MC by using CAN bus line.

e Glow Display (4)
While ECM is supplying current to the glow plug, the
data is displayed according to the signal from ECM.
(Refer to the ECM System group / SYSTEM.)

e Fuel Consumption Gauge Display (5)
Fuel consumption is displayed according to the sig-
nal from ECM, which is received through MC by
using CAN.

L

[pééééoo
jolelojal=lo)

M1J1-01-003
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SYSTEM / Controller

e Fuel Sensor Error Display
When the fuel sensor is faulty or if the harness be-
tween fuel sensor and monitor unit is broken, the
data is displayed on the fuel gauge.

e Coolant Temperature Sensor Error Display
When the coolant temperature sensor is faulty or if
the harness between coolant temperature sensor
and monitor unit is broken, the data is displayed on
the coolant temperature gauge.

e Alarm and Remedy Displays against Alarm
Alarm marks are displayed on the lower part of
screen according to the alarm signals received from
each controller by using CAN. The remedy for each
alarm is displayed by key operation.

Coolant Temperature Fuel Sensor Error
Sensor Error Display Display

\
CA¥

[pééééoo
jolelojal=lo)

M1J1-01-010

[R] 7777.7n|

£0a i I g

[pééééoo
jolelojal=lo)

M1J1-01-008

Alarm Display

/i Alarm Indication

@u Overheat Alarm
Engine coolant temperature is
above normal. Stop operation.

Run the engine at low idle to
lower the coolant temperature.

J

EODDDDDC)

Remedy Display against Alarm V50501013

T2-1-19
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e Troubleshooting
This screen displays fault codes according to the
signals received from ICF by using CAN.

e Controller Version
This screen displays the version of controller.

e Monitoring
This screen displays temperature and pressure data
received from each controller by using CAN.
By key operation, the displayed data is hold.

e Operating Conditions
This screen displays machine hour, fuel usage and
fuel consumption rate registered by the monitor unit.

T*Main Fault Code
11104-3 11103-2
11109-1 11409-0

1] J

[pééééoo
ojolelololclo)

Fault Code Display T1V5-05-01-097

ver Controller Version
Main Controller Ver. |0100
Monitor Controller Ver.| 0100
ICF Ver. 0100

‘]

[Qoooéoo
®OOEOS

Controller Version Display T1V5-05-01-122
% Monitoring |
Engine Torque 85| % :E
Fuel Temperature 60| °C :E
Engine Oil Pressure 80| kPa :ﬂ
Atmospheric Pressure 40| kPa :ﬂ
1w/
CJ olelelelele
@OEHEO® C

Monitoring Screen T1V5:05-01-087

€ Operating Conditions

Hour Meter 6789 | h
Total Fuel Consumption 67895 | L
Fuel Consumption Rate L/h

1 g

OODDDDO
......,

Operating Condition Screen T1V5-05-01-025
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SYSTEM / Controller

e Pump 2 Flow Rate Adjustment

(Only machines equipped with optional parts) I Attachment Adjustment

When using the attachments, fine adjust flow rate of Type of Atachment

pump 2 by keys 1 and 2 operation.

(Adjusting range: -50 to 50 L/min) Pump Flow Rete
The signals from the monitoring unit are sent to MC +

by using CAN. @

MC adjusts flow rate of pump 2 while controlling = M‘
pump 2 control solenoid valve. (Refer to Attachment =

Mode Control in the Control Systems group / SYS-
TEM.)

7 8 9

When using Breaker 1

e Attachment Selection
(Only machines equipped with optional parts)
On this screen, select digging mode and attachment
mode set by Dr. ZX.

M1J5-01-014

:f‘Work Mode

@ NOTE: In attachment mode, the following four Breaker 2
modes are set at the time of shipping from

the faCtory, Breaker 1 Breaker 3
1 - Digging

2 - Breaker 1
3 - Breaker 2

4 - Breaker 3

M1J5-05-003

Attachment Selection Screen
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e Back Monitor Settings
By key operation, image display ON and OFF of
Auto-Control for switching image of the back monitor
while traveling pilot time and display format on the
screen of the rear view camera can be set.

IMPORTANT: the rear view camera is set in mirror
image mode. Therefore, if image
display is set as mirror image, nor-
mal image is displayed on the
screen of monitor unit.

If image display is set as normal
image, mirror image is displayed on
the screen of monitor unit.

@ Back Monitor Settings
Auto-Control  |[CJON |[moFF |
Image Display |. Mirror Image| |I:|N0rmal Image|
Image Format [INTSC |[CJPAL |

Yt Ev]

ODDDDDO

n.....q

T1V5-05-01-134
Back Monitor Setting Screen

EODDDDDC)

T1V1-05-01-126
Normal Image Screen

.|

|y

ODDDDDO
......,

T1V1-05-01-127
Mirror Image Screen
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e Maintenance Settings
This screen displays the hour meter reading at re-
placement time and the remaining hours until the
next replacement.
As the items to be replaced are displayed in a list,
record performed replacement by selecting an item
from the list.

* Interval ON/OFF Settings
Set change interval for each item to be replaced.

* ltems included in Maintenance Settings
Engine OIl
Engine Oil Filter
Hydraulic Oil
Hydraulic Oil Pilot Filter
Hydraulic Oil Full-Flow Filter
Travel Device Oill
Swing Device Ol
Swing Bearing Grease
Air Cleaner Filter
Engine/Air Conditioner V-belt
Fuel Filter
Air Conditioner Filter

e Language Settings
Select a language to be used in screens from
among preset languages, according to work envi-
ronment.

¢ Mail (Optional Function)
Send requests such as requests of forwarding (1),
service maintenance (2), fuel replenishment (3) and
general (4) in the mail switch screen.
Contents of mails are registered in ICF, and are sent
to the central server by a satellite terminal.

M Maintenance Settings

[B|[Engine Oil |
[BJ[Engine Oil Filter |
|
|

[ 8 ][Hydraulic il
|Hydrau|ic Oil Pilot Filter

Yt Ev]

ODDDDDO
......,

Maintenance Setting Screen T1V5-05-01-049

B Engine Oil

Information Display

Maintenance |. ON | ||:|OFF |

Change interval

Remaining Hours
Date.

500

=g

Previous Change ==

Hour

2003/ 4/1] /

7000.0|h

2

1

Gl

Bt

Ev]

EODDDDDC)

Interval ON/OFF Setting Screen

@Language S5

[B=xE

.|Eng||sh

| A x

| ELLES

Ut Ev]

ODDDDDO

Language Setting Screen

=Mail

@ Mail Delivery

EDDDDDDCJ

Mail Switch Screen

T1V5-05-01-052

T1V1-05-01-137

T1V5-05-01-037
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e Overload Alarm
(Only machines equipped with optional parts)

IMPORTANT: When using overload alarm, make

overload alarm available by using Dr.

ZX.

MC detects suspended load according to the signal
from the bottom pressure sensor in boom cylinder.
When overload is detected, the monitor unit displays
the alarm and sounds the buzzer according to the
signal received from MC by using CAN bus line.

If overload of the suspended load is dissolved, the
alarm message disappears and the buzzer stops
ringing. (Refer to the Control System group / SYS-
TEM.)

@ NOTE: Even if the work is done while displaying a

screen except the primary screen, when an
overload condition is reached, the screen
of monitor unit is switched to the primary
screen, an alarm message is displayed,
and a buzzer is rung.
Even after the overload alarm is dissolved,
the monitor unit keeps on displaying the
primary screen without returning to the
screen while the work is done.

Alarm

(] ||£|| [R[ 7777.74]
U

(@)

[PDDDDDD
ojolelojol=lo)

Primary Screen

T1V1-05-01-128

Overload Alarm Switch (Optional)

M1J1-03-001
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SYSTEM / Control System

OUTLINE

MC (Main Controller) is used to control the machine
operations. The signals from engine control dial, vari-
ous sensors and switches are sent to MC and proc-

essed in the logic circuit.

MC sends the signals equivalent to the target engine
speed to ECM (Engine Control Module) by using CAM

communication in order to control the engine.

(Refer to ECM System / SYSTEM.) MC drives the so-
lenoid valve unit and pump control solenoid valve in
order to control the pump and valve.

Satellite Terminal
(Optional)

Monitor Unit

Dr. ZX

ICF

CAN
Communication

Engine Con-
trol Dial Sensor Switch

MC

ECM

Fan Pump
Control
Solenoid
Valve

Pump Con-
trol Sole-

l:l noid Valve

Solenoid
Valve Unit

T1J1-02-02-032
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SYSTEM / Control System

Input Signal
* Engine Control Dial
* Pump 1 Regulator Pressure Sensor
* Pump 2 Regulator Pressure Sensor
* Pump 1 Delivery Pressure Sensor
* Pump 2 Delivery Pressure Sensor
* Pressure Sensor (Boom Raise)
* Pressure Sensor (Boom Lower)
* Pressure Sensor (Arm Roll-Out)

* Pressure Sensor (Arm Roll-In)

* Pressure Sensor (Bucket Roll-Out)
* Pressure Sensor (Bucket Roll-In)

* Pressure Sensor (Swing)

* Pressure Sensor (Travel)

* Pressure Sensor (Left Travel)

* Pressure Sensor (Attachment) (OP)
* Pressure Sensor (Counterweight) (OP)
* Hydraulic Oil Temperature Sensor

* Auto-Idle Switch

* Power Digging Switch

* Power Mode Switch (HP/E/P)

* Travel Mode Switch (Fast/Slow)
* Learning Switch

* Pilot Shut-Off Switch

* Boom Mode Selector Switch

* Boom Bottom Pressure Sensor

* Key Switch

* Rear View Switch (OP)

* Overload Alarm Switch (OP)
* Auto Lubrication Switch (OP)
* Proximity Switch (OP)

* Engine Oil Level Switch

* Coolant Level Switch

CAN Communication

VUL LLL L]

l

LV LL Ll

MC

AN

LIl LLld

Output
Engine Control
Engine Control Dial Control
ECO Control
HP Mode Control
Travel Speed Increase Control
E Mode Control
Auto-ldle Control

Attachment Operation Speed Increase
Control (OP)
Attachment Operation Speed Decrease

Control (OP)

Pump Control
Pump Flow Rate Control
Speed Sensing Control
E Mode Control
Horsepower Control
Relief Flow Rate Reducing Control
Swing Hosepower Reducing Control
Overheat Prevention Control
Attachment Mode Control (OP)
Counterweight Removal and
Control (OP)
Fan Pump Flow Rate Control
Pump Learning Control

Installation

Valve Control (Solenoid Valve Unit)
Pressure Increase Selection Control When
Traveling
Power Digging Control
Auto-Power Lift Control
Travel Motor Swash Angle Control
Boom Mode Selector Control
Boom Flow Rate Control Valve Control

Other Control
Work Mode Control
Rear Monitoring Display Selection Control

* Crank Speed Sensor

* Cam Angle Sensor

* Coolant Temperature
Sensor

* Boost
Sensor

* Intake-Air
ture Sensor

Temperature

Tempera-

Z0om

< Target Engine Speed
Actual Engine Speed —
Coolant Temperature —

Boost Temperature —

Intake-Air

Tempera-
ture -

* Work Mode Switch (From Monitor Unit) -

(Digging/Attachment)

@ NOTE: OP: This control is for only the machine
with optional parts equipped.

Level Check Control
Auto Lubrication Control (OP)
Travel Alarm Control (OP)

Overload Alarm Control (OP)

T2-2-2
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(Blank)
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SYSTEM / Control System

ENGINE CONTROL
The engine control consists of the following functions.

* Engine Control Dial Control

* ECO Control

* HP Mode Control

* Travel Speed Increase Control

* E Mode Control

* Auto-ldle Control

* Attachment Operation Speed Increase Control
(Optional)

* Attachment Operation Speed Decrease Control
(Optional)

@ NOTE: (Optional): This control is for only the ma-
chine with optional parts equipped.

T2-2-4
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Engine Control System Layout

Hydraulic Oil
Temperature
Sensor

D Pressure Sensor

(O Boom Raise

O Boom Lower
(O Arm Roll-Out

(O Arm Roll-In
(O Bucket Roll-Out
(O Bucket Roll-In

. (O Swing
Key Switch (OTravel (Right)

(O Travel (Left)
(O Attachment (Optional)
(O Counterweight (Optional)

Engine Con- §
trol Dial

CAN Communication
Monitor Unit

—_——— - _| —

|
Auto-ldle ._%—. MC
Suen® | @D Dig) (A

—_— = —]

Dr.ZX Digging Attachment Mode
Mode 1to3
Power Mode
Switch +—

P 1 IcF
HP Mode i
E Mode i @—!#—

! |
P Mode | ® i Pump 2 Delivery Pump 1 Delivery

_____ ] Pressure Sensor Pressure Sensor

] ECM
O
ENG. ?
T1J1-02-02-021
Pump 2 Regulator Pump 1 Regulator
Pressure Sensor Pressure Sensor

T2-2-5
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Engine Control Dial Control, ECO Control

Purpose: Controls the engine speed according to the

rotation angle of engine control dial. (Engine
control dial control)
Reduces the engine speed to 1600 min™ in
order to reduce fuel consumption and noise
level when all the control levers are in neutral.
(ECO control)

Operation:

1. MC sends the signals equivalent to target engine
speed to ECM by using CAN communication ac-
cording to rotation angle of the engine control dial.

2. ECM controls the engine speed according to the
signal received by using CAN communication.

3. When the engine control dial is beyond 1600 min™
and all the control levers are turned to the neutral
position (all pressure sensors: OFF), MC changes
the signal to send to ECM as 1600 min™" after one
second.

4. ECM reduces the engine speed to 1600 min™,

& NOTE:

& NOTE:

When the engine speed set by the engine
control dial is slower than 1600 min, the
engine speed does not change as this
speed is slower than the engine speed in
ECO control.

This control is done regardless of whether
the auto-idle control is done or not.

The fast idle speed (P mode engine speed)
of engine can be corrected by Dr. ZX.

The control (ECO control) in operation
steps 3, 4 is deactivated by Dr. ZX tempo-
rarily or permanently.

Engine speed is
reduced to 1600

gnginde min™" when the
pee control levers are in
neutral.
Engine Con-
trol Dial Posi-
Slow Idle Fast Idle tion
@ NOTE: MC sends the target engine speed to ECM

every 10 ms (0.01 second). MC changes
the data to send to ECM according to the
status.

T2-2-6
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D Pressure Sensor

(O Boom Raise
(O Boom Lower
(O Arm Roll-Out
(O Arm Roll-In

(O Bucket
(O Bucket Roll-In

%—ﬂ; (O Swing
(OTravel (Right)
(O Travel (Left)
(O Attachment (Optional)

Engine Con- O Counterweight (Optional)

trol Dial S—w—

B
i MC
Dr.ZX
.| ICF _,@

| ECM

% ENG.

T1J1-02-02-022
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HP Mode Control

Purpose: Slightly increases digging power such as

arm roll-in operation while excavating deeply. Engine
Speed
. 1210 min™ \ Increasing
Operation: Y Range of Fast
1. When the power mode switch is in the HP mode o Idle
position and all the following conditions exist, MC 1020 min
sends the signals equivalent to the target engine
speed to ECM by using CAN communication.
2. ECM slightly increases the engine speed set by
the engine control dial.
Condition: Engine Con-
* Engine Control Dial: Set at 1020 min™ or faster. trol Dial Posi-
+ Boom Raise or Arm Roll-In Operation: Operated Slow Idle Fast Idle tion
* Average Delivery Pressure of Pumps 1 and 2:
High

@ NOTE: HP mode control is deactivated by Dr. ZX
temporarily or permanently. When HP
mode is selected with HP mode deacti-
vated, the engine speed can become 1800
min™ by using the engine control dial.

T2-2-8
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5.

S

Engine
Control Dial

Pressure Sensor

]

-

|

Power Mode
Switch

—]

(O Boom Raise
O
O
(O Arm Roll-In
O
O
O
O
O
O
O
CAN Communi-
cation
we
Dr.ZX
- ICF
Pump 2 Delivery Pump 1 Delivery
| Pressure Sensor Pressure Sensor
o ECM

% ENG.

T1J1-02-02-023
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Travel Speed Increase Control

Purpose: Increases the engine speed and travels
faster during travel single operation.

Operation:

1. When the following conditions exist, MC sends
the signals equivalent to the target engine speed
to ECM by using CAN communication.

2. ECM increases the engine speed by 100 min”
from the speed set by the engine control dial and
travels faster.

Condition:
* Engine Control Dial: Set the engine speed at
1070 min™' or faster.
* Travel Operation: Operated

Engine
Speed
pee A Engine speed
increases from
e v the fast idle
1220 MIN~ frererrrmmmrnininiennnn.. speed by 100
min™".
1120 min™
1070 min™ y
Engine Con-
trol Dial Posi-
Slow Idle Fast Idle tion

T2-2-10
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Pressure Sensor

0000000

(O Travel (Right)

(O Travel (Left)

O
Engin‘e Con- § O
trol Dial CAN Communi-
cation
S — _| —
I
._W_. MC
Ao
P .l ICF
! |
o
| |
I
| ® | Pump 2 Delivery ~Pump 1 Delivery
_____ | — Pressure Sensor Pressure Sensor
o ECM

Travel Mode Switch

Slow

|
i | ENG.
o

%

@ NOTE: The illustration shows when the travel
mode switch is in the SLOW position.

T1J1-02-02-024
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E Mode Control

Purpose: Reduces the target engine speed to 1580

min™ in maximum in order to reduce fuel

. Engine

consumption. Speed
Operation:

1. When the following conditions exist, MC sends

the signal equivalent to the target engine speed

regulated at 1580 min™ to ECM by using CAN

. 1580 min™
communication.
2. ECM adjusts the engine speed to the target en-
gine speed received from MC.
Condition: Engine Con-
h . . trol Dial Posi-
* Engine Control Dial: Set the engine speed at Slow Idle Fast Idle tion

1580 min™ or faster.
* Power Mode Switch: E mode

@ NOTE: MC sends the target engine speed to ECM
every 10 ms (0.01 second). MC changes
the data to send to ECM according to the
status.
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O
O
O
O
O
O
O
O
O
O
Engine Con- § O
trol Dial CAN Communi-
cation
S — _| ——
I
@ M
L G G
Power Mode
Switch —
|_ - T 1 ] ICF
i .m I
E Mode @—!ﬂ—
' |
I
| | L | Pump 2 Delivery Pump 1 Delivery
————— L Pressure Sensor Pressure Sensor
ECM

% ENG.

%

T1J1-02-02-025

Pump 2 Regulator Pump 1 Regulator
Pressure Sensor Pressure Sensor

T2-2-13
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Auto-ldle Control

Purpose: Reduces the engine speed when all the
control levers are in neutral in order to re-
duce fuel consumption and noise level.

Operation:

1. When the following conditions exist and approx.
3.5 seconds after the control lever is turned to
neutral, MC sends the signals equivalent to the
auto-idle speed to ECM by using CAN communi-
cation.

2. ECM changes the engine speed into the auto-idle
speed.

3. As soon as either control lever is moved (pres-
sure sensor: ON), MC returns the signals sending
to ECM into those equivalent to the target engine
speed set by the engine control dial.

4. ECM returns the engine speed into the original
engine speed.

Condition:
* Engine Control Dial: Set the engine speed at
1030 min™' or faster.
* Auto-ldle Switch: ON

Auto-Idle Deactivation Requirements:

* Control Lever: Operated (pressure sensor: ON)

* Power Mode Switch: When the E mode is
changed to P mode or P mode is changed to E
mode

* Engine Control Dial: When the engine speed is
changed

@ NOTE: Auto-idle speed can be adjusted by Dr. ZX.

Engine speed is

Enai
sgg;nde reduced to the
auto-idle speed
after 3.5 seconds.
Fast Idle
|
i : Auto-IdI
L v uto-ldie
1030 min Speed
Slow Idle = v
: Engine Con-
: trol Dial Posi-
Slow Idle Fast Idle tion

T2-2-14
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5.

S

Engine Con-
trol Dial

Pressure Sensor

(O Boom Raise

(O Boom Lower
(O Arm Roll-Out

(O Arm Roll-In

(O Bucket Roll-Out

(O Bucket Roll-In

(O Swing

(O Travel (Right)

(O Travel (Left)

(O Attachment (Optional)

|

-

I
Auto-ldle
Switch ! .

Power Mode Switch

—]

>

MC

CAN Communi-

(O Counterweight (Optional)

cation

Dr.ZX

ICF

ECM

ENG.

T2-2-15
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Attachment Operation Speed Increase Control
(Only Machine Equipped with Front Attachment

Parts) Engine
Speed When all condi-
Purpose: Increases the maximum engine speed to l :Loanxﬁrﬁﬁﬁtétnh_e
the attachment (breaker) operating engine gine speed is
speed set by Dr. ZX when the attachment is incregsecl LO tge
speed set by Dr.
operated. ZX.
Operation:
1. When the following conditions exist and the at-
tachment is operated, the MC sends the signals
equivalent to the target engine speed set by Dr. EQ?B‘_ZICPOO”S'_
| I-

ZX to ECM by using CAN communication.
2. ECM increases engine speed to the attachment
operating speed set by Dr. ZX.

Slow Idle Fast Idle tion

Conditions:

* Dr. ZX: Resets the maximum engine speed to a
faster (+) attachment (breaker) operating speed in
the service mode.

* Engine Control Dial: Fast Idle Speed Position

* Power Mode Switch: HP Mode

* Attachment: Operated

* Work Mode: Attachment Mode
Set the attachment selected by Dr. ZX to faster

(+).

@ NOTE: When the P mode engine speed is preset
to a slower speed in Dr. ZX service mode,
the maximum engine speed will not be in-
creased when operating the attachment.
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D Pressure Sensor

O
O
O
O
O
O
O
O
O
(O Attachment (Optional)
Engine Con- O
trol Dial ~ SHp—u— CAN Communi-
cation . .
Monitor Unit

i o 1

Dr.zX

Attachment Mode
Power Mode SW|tch 103
| | ICF

HP Mode |

_____ | L
== ECM
% ENG.
]

T1J1-02-02-030
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Attachment Operation Speed Decrease Control
(Only Machine Equipped with Front Attachment

Parts) Engine
Speed
Purpose: Decreases the maximum engine speed to When all condi-
the attachment (breaker) operating engine i tions exist, the
e maximum en-
speed set by Dr. ZX when the attachment gine speed is
mode is selected. reduced to the
speed set by Dr.
Operation: ZX.
1. When the following conditions exist and the front
attachment is operated, MC sends the signals
equivalent to the target engine speed set by Dr. Engine Con-

trol Dial Posi-
Slow Idle Fast Idle tion

ZX to ECM by using CAN communication.
2. ECM increases engine speed to the attachment
operating speed set by Dr. ZX.

Conditions:

* Dr. ZX: Resets the maximum engine speed to a
slower (-) attachment (breaker) operating speed
in the service mode.

* Work Mode: Attachment Mode
Set the attachment selected by Dr. ZX to slower

)
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O
O
O
O
O
O
O
O
O
O
O
&
CAN Com- Monitor Unit
munication
T T '| 7
Dr.zX \
Attachment Mode
| | 1to3
= . ICF _,E
i @+
(B |
| |
@ i
o ECM
!_ T T
| | ENG.
1O
—-— ]

T1J1-02-02-031
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(Blank)
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SYSTEM / Control System

PUMP CONTROL

The pump control system has the following functions:

* Pump Flow Rate Control

* Speed Sensing Control

* E Mode Control

* Horsepower Control

* Relief Flow Rate Decrease Control

* Swing Horsepower Reducing Control

Pump Control System Layout

* Overheat Prevention Control

* Attachment Mode Control (Optional)

* Pump Control for Counterweight (Optional)
* Fan Pump Flow Rate Control

* Pump Learning Control

@ NOTE: (Optional): This control is for only the ma-
chine with optional parts equipped.

Pressure Sensor

(O Boom Raise

(O Boom Lower

(O Arm Roll-Out

(O Arm Roll-In

(O Bucket Roll-Out

5.

Engine Con-
trol Dial &

O Bucket Roll-In Pump 2 Delivery

Pressure Sensor

O Travel (Right)

O Travel (Left)
Pump 1 Delivery

(O Swing
(O Attachment (Optional)
(O Counterweight (Optional)

Pressure Sensor

Boom Mode
Selector Switch W AR
Boost Tem- ENG.
perature Pump 1
Sensor MC Regulator
REG) REG. Pressure
ECM — ~ Sensor
; Pump 2
T F \Regulator
Pressure
/ Sensor
/
/ /
Coolant Intake-Air / /
Temperature Temperature CAN Communication
Sensor  Sensor [ — Pump 2 Control  Pump 1 Control
| K | | Monitor Unit Solenoid Valve  Solenoid Valve
HP Mode |  (Work Mode)
= | ]
E Mode i i Digging Attachment
Mode Mode
P Mode i ® |
————— | Hydraulic Oil
Power Mode Temperature T1J1-02-02-001

Switch Sensor
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Pump Flow Rate Control

Purpose: Delivers oil required for the actuator from the

main pump according to the control lever
stroke.

Operation:
e Control Lever: Operated

1.

When the control lever is operated, pressure oil
from the pilot valve according to the control
pressure acts on each pressure sensor.

Each pilot pressure sensor detects this pressure
and sends the signal to MC.

MC compares with the actual pump swash angle
detected by the pump 1 regulator sensor or pump
2 regulator sensor, calculates the required oil
amount and drives the pump control solenoid
valve.

Consequently, swash angle of the main pump
becomes large and delivery flow rate of the main
pump increases.

e Control Lever: In Neutral

1.

2.

3.

When the control lever is in neutral, pilot pressure
oil to each pressure sensor disappears.

Each pilot pressure sensor detects no pressure
and sends the signal to MC.

MC compares with the actual pump swash angle
detected by the pump 1 regulator sensor or pump
2 regulator sensor, calculates the required oil
amount and drives the pump control solenoid
valve.

Consequently, swash angle of the main pump
becomes minimum and delivery flow rate of the
main pump becomes minimum.

@ NOTE: The boom is lowered due to own weight by
the boom regenerative valve during boom
lower operation.

Therefore, during boom lower operation,
delivery flow rate of the main pump does
not increase.
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Pressure Sensor

(OBoom Raise

(OBoom Lower

(OArm Roll-Out

OArm Roll-In Pump 2 Delivery

O Bucket Roll-Out Pressure Sensor

OBucket Roll-In Pump 1 Delivery
(OTravel (Right) Pressure Sensor

OTravel (Left)

Engine Con- .
trol Dial (3 O Swing
ENG.
MG Pump 1
Regulator
[REG. ~ [REG. Pressure
\ Sensor
| Pump 2
I~ Regulator
Pressure
i Sensor
/
/ /
/ / T1J1-02-02-002
Pump 2 Control Pump 1 Control
Solenoid Valve Solenoid Valve
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Speed Sensing Control

Purpose: Controls the pump flow rate in response to
engine speed changes due to variations in
load so that the engine output can be utilized
more efficiently. (Engine stall is prevented
when the machine operates under adverse
conditions such as operating at high alti-

tude.)
Operation:
1. The target engine operating speed is set by con- Q "‘\\ HP Mode

trolling the engine control dial.

2. MC calculates the difference in speed between
the target engine speed and the actual engine
speed input from ECM. Then, MC sends signals
to the pump control solenoid valve.

3. The pump control solenoid valve delivers pilot
pressure oil in response to the received signals to
the pump regulator and controls the pump deliv-
ery flow rate.

4. If the engine load increases and the actual engine
speed becomes slower than the target engine Pressure
speed, the pump swash angle is reduced so that
pump flow rate will be reduced. Therefore, the
engine load is reduced and engine stall is pre-
vented.

5. If the actual engine speed becomes faster than
the target engine speed, the pump swash angle is ' P/E Mode
. . Flow Rate
increased so that pump flow rate will increase.
Therefore, the engine output can be utilized more
efficiently.

T111-05-02-004

Pump P-Q Curve

@ NOTE: As for the actual engine speed, ECM cal-
culates the signals from crank speed sen-
sor and cam angle sensor and sends to
MC.

Basic
Torque

Pressure P
T166-02-01-014
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Engine
Control Dial

S—

ECM

CAN Com-
munication

Crank Speed Cam Angle

Sensor

Sensor

O
O
O
O Pump 2 Delivery
O Pressure Sensor
O Pump 1 Delivery
O Pressure Sensor
X: ENG.
MC
[REG. [REG.
1] F{D
4
/
/
/ /
/ / T1J1-02-02-003
Pump 2 Control Pump 1 Control
Solenoid Valve Solenoid Valve
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E Mode Control

Purpose: Decreases the pump suction torque to 85 %
in order to reduce the engine load and im-
prove fuel consumption rate. Engine stall is
prevented when inferior fuel is used or the
machine operates under adverse conditions
such as operating at high altitude.

Operation:

1. When the E mode switch is turned ON, MC re-
ceives the signal.

2. MC calculates a target pump displacement angle Flow
according to the signal from the pump delivery Rate
pressure sensor.

MC compares the target pump displacement an-
gle with the actual pump displacement angle de-
tected by the pump regulator pressure sensor.

3. MC actuates the pump control solenoid valve in Pressure P
order to compensate for the difference between T166-02:01-006
the actual and target pump displacement angles,
and reduces the main pump displacement angle.

Then, the main pump flow rate decreases.

: Base Torque
1
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Pump 2 Delivery
Pressure Sensor

Pump 1 Delivery
Pressure Sensor

OO000OO0O0O

Engine

Control Dial ® .

ENG.

%

MC Pump 1
Regulator

Pressure

| N Sensor
- N Pump 2
Regulator
Power Mode Switch g;isssourre
|~ / /
i%: ' [
E Mode I Pump 2 Control Pump 1 Control
| | Solenoid Valve Solenoid Valve
@
T1J1-02-02-004
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Horsepower Control

Purpose: Controls delivery flow rate of each main

@ NOTE: Delivery flow rate of the fan pump is con-

pump and uses engine power effectively so
that sum of pump torques divided to two
main pumps and fan pump does not ex-
ceed the engine output torque.

Engine
Control Dial @ ]

MC

trolled by the fan pump flow rate control
regardless with engine output power. (Re-
fer to T2-2-38.)

Operation:

1. In normal, delivery pressure difference between 5. MC compares actual pump displacement angle
main pumps 1 and 2 occurs with two pumps op- detected by the pump regulator pressure sensor
erated. with the target pump displacement angle.

- Larger load is applied to the main pump with 6. MC activates the pump control solenoid valve at
higher delivery pressure and smaller load is ap- the side with larger load in order to compensate
plied to that with lower delivery pressure. for the difference between the actual and target

3. The pump delivery pressure sensor and pump pump displacement angles, and increases deliv-
regulator pressure sensor detect this status and ery flow rate of the main pump with larger load.
send the signal to MC.

. MC calculates the maximum target pump dis-
placement angle according to the signals from
two main pump delivery pressure sensors so that
sum of pump torques of main pumps 1, 2 and fan
pump does not exceed the engine output power.

O
O
O
O
O
O Pump 2 Delivery Pump 1 Delivery
O Pressure Sensor Pressure Sensor

qp

ENG.

Pump 1
Regulator
Pressure

[REG] [REG.

Sensor

’— ™~ Pump 2
Regulator

Pressure

/ ] Sensor

/ / T1J1-02-02-038

Pump 2 Control Pump 1 Control
Solenoid Valve Solenoid Valve
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Relief Flow Rate Reducing Control (Relief Cut
Off)

Purpose: Reduces hydraulic energy loss and prevents
hydraulic oil temperature from rising. (Flow
Rate Reducing Control (Relief Cut Off))

Operation:

1. When an actuator is operated, the pump delivery
pressure varies due to changing load applied to
each actuator.

The pump delivery pressure sensor detects de-
livery pressure and sends the signals to MC.

When pump delivery pressure reaches 30.9 MPa
(315 kgf/cmz, 4490 psi), MC compares pump de-
livery pressure with the actual pump displacement
angle detected by the pump regulator pressure
sensor, and activates the pump control solenoid
valve. Therefore, pump delivery flow rate de-
creases and becomes the minimum flow rate.

4. If the pressure sensor (travel right or left) detects
travel pilot pressure or the pressure sensor
(swing) detects swing pilot pressure, MC cancels
the relief flow rate reducing control to the main
pump (relief cut off override).

Q
Qm
Relief Cut Off Override
Flow Rate
Relief Cut [ *ferans Relief Flow Rate
Off T \LJ/‘/ Reducing
Qo
P
Pressure Pc Pr " p

(O Travel (Right)

(O Travel (Left) Pump 2 Delivery

Engine Con-

trol Dial ®_,,_

MC

O Swing Pressure Sensor

4

Pump 1 Delivery
Pressure Sensor

ENG.

Pump 1
Regulator

~g_Pressure
Sensor

[REG.

™~

\Pump 2

Regulator

Pressure

Sensor

/
/
/

/
/
Pump 1 Control
Solenoid Valve

/

Pump 2 Control
Solenoid Valve

T1J1-02-02-005
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Swing Horsepower Reducing Control

Purpose: Decreases delivery flow rate of main pump 2

including the swing circuit, increases delivery
flow rate of main pump 1 and uses the en-
gine power effectively when the swing con-
trol lever is operated and the pressure sen-
sor (swing) detects swing pilot pressure.

Operation:

1.

The pressure sensor (swing) detects swing pilot
pressure and sends a signal to MC when the
swing function is operated.

. MC calculates the target pump displacement an-

gle according to a signal from the pump delivery
pressure sensor. Then, MC compares the target
displacement angle with the actual pump dis-
placement angle detected by the pump regulator
pressure sensor.

MC activates the pump control solenoid valve in
main pump 2 in order to compensate the differ-
ence between the actual and target displacement
angles, and decreases pump delivery flow rate.

If the combined operation of swing and travel, or
swing and front attachment is operated, the
pressure sensors (swing, travel, boom raise/lower,
arm roll-out/in, bucket roll-out/in and attachment)
detect pilot pressure respectively and send a
signal to MC.

MC activates the control solenoid valve in main
pump 1 and increases pump delivery flow rate.

Flow Rate

Flow Rate

Main Pump 2

Pressure p

Main Pump 1

Pressure

P
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Pressure Sensor

O Travel (Right) Pump 2 Delivery
(O Travel (Left) Pressure Sensor
(O Swing

Pump 1 Delivery
Pressure Sensor

Engine Con-

trol Dial ®_,,_

ENG.

MC Pump 1

Regulator
[REG. [REG. Pressure

I~ Sensor

I~ Pump 2
Regulator

i Pressure
/ Sensor

/ /

T T
Pump 2 Control  Pump 1 Control T14-02-02-006
Solenoid Valve Solenoid Valve

@ NOTE: The illustration shows during combined
operation of swing and travel.
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Overheat Prevention Control

Purpose: Prevents the engine from overheating by
reducing the main pump maximum flow
rate and pump torque, reducing the load
applied to the engine when coolant and
hydraulic oil temperatures increase beyond
the specified level.

Operation:
1. The signal from coolant temperature sensor is
sent to MC via ECM and CAN. QA
2. When coolant temperature is 99 °C (210 °F) or
higher, MC calculates the target pump displace-
ment angle according to the signal from the pump
delivery pressure sensor. MC compares the ac- Flow Rate
tual pump displacement angle detected by the
pump regulator pressure sensor with the target
pump displacement angle.
3. MC activates the pump control solenoid valve in
order to compensate the difference between the

actual and target displacement angels, and de- Pressure
creases 7 % of pump torque.

4. The signal from the hydraulic oil temperature
sensor is sent to MC Q A

5. When coolant temperature is 100 °C (212 °F) or
higher, MC calculates the target pump displace-
ment angle according to the signal from the pump
delivery pressure sensor. MC compares the ac-
tual pump displacement angle detected by the
pump regulator pressure sensor with the target
pump displacement angle.

6. MC activates the pump control solenoid valve in

Flow Rate

order to compensate the difference between the
actual and target displacement angels, and de-
creases maximum flow rate and 7 % of pump
torque.

Pressure

Completion Condition for Overheat Control
* Coolant temperature 95 °C (203 °F) or lower
* Hydraulic oil temperature: 95 °C (203 °F) or lower

T2-2-32



SYSTEM / Control System

Pump 2 Delivery
Pressure Sensor

00000

Pump 1 Delivery
Pressure Sensor
Engine Con-
trol Dial ®_,,_
ENG.
ECM MC Pump 1

CAN Commu- [REG REGIQ| pegulator
nication | Sensor
> Pump 2

Regulator

/
/ Sensor

Pressure
I
O O . Pump 2 Control Pump 1 Control
Coolant Tem- Hydraulic Oil Solenoid Valve ~ Solenoid Valve Ti-02.02.007
perature Sen- Temperature
sor Sensor
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Attachment

Mode

Control

Equipped with Front Attachment)

Purpose: Limits the upper of maximum flow rate of
pump 2 and controls the appropriate flow

(Only Machine

rate for the attachment when operating the
attachment with the work mode in attach-
ment mode.

@ NOTE: When the attachment mode is shifted, the 2
maximum flow rate setting (367 L/min (97 3
gpm)) at normal control (digging mode) can '
be selected as the table below. 4

Mode Maximum Breaker
Flow Rate

Breaker 1 (250??gLF/) ’r‘;')“ Mitsubishi (MKB2500SS) .
Breaker 2 | 250 L/min NPK (E-220)

(66 gpm) Furukawa (F-45)

Mitsubishi (MKB3000V)

Breaker 3 | 280 L/min Hitachi (HSB90S)

(74 gpm) NPK (E-225)

Okada (OUB524)

Pressure P

Operation:
1.

When the work mode is in the attachment mode
position and the breaker (attachment pilot valve)
is operated, the pressure sensor (attachment)
detects attachment pilot pressure and sends the
signal to MC.

At the same time, the selection information of at-
tachment mode is sent to MC.

MC always detects the displacement angle de-
tected by the pump regulator pressure sensor.

. MC activates the pump 2 control solenoid valve

and keeps the displacement angle when the dis-
placement angle of pump 2 increases to the posi-
tion for maximum flow rate indicated at the at-
tachment mode.

As the attachment is controlled by the auxiliary
spool at 5-spool section in control valve, only
maximum flow rate of pump 2 is controlled.

@ NOTE: If operating the attachment at digging mode,

flow rate of pump 2 is kept minimum.

@ NOTE: As return oil from the breaker flows to the

hydraulic oil tank directly without flowing
through the oil cooler, hydraulic oil tem-
perature increases.

In order to prevent this, when operating the
breaker, MC activates pump 1 flow rate
control solenoid valve and increases deliv-
ery flow rate of pump 1.

Consequently, as oil amount through the oil
cooler increases, hydraulic oil temperature
does not increase and overheating is pre-
vented when operating the breaker.
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Control Valve

-— - — Auxiliary
Spool
| 1 | (For
! [ | | ! Attachment)
Pressure Sensor | | L/
O O | y
O | O Y
O 4-Spool ! | ] ] ! 5-Spool
O Section L _ L _ I _ | || Section
O
(O Front Attachment Pump 2
O Delivery Pump 1 Delivery
Pressure Pressure Sensor
Engine Con- Sensor
trol Dial
[ B f q
' ENG. 1 ]
" =S
|REG.K)\ [REG. Pump 1 Regulator
\ Pressure Sensor
EI { I {' { | ™~ Pump 2 Regulator
’ Pressure Sensor
CAN i
Cummunication /
/ /
Monitor Unit 1 - Pump 2 Control Pump 1 Control

(Work Mode) : Solenoid Valve  Solenoid Valve
I

Digging Attachment

mode Mode
T1J1-02-02-008
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Counterweight Removal and Installation Control
(Optional)

Purpose: Applies back-pressure to the main relief
valve, increases main relief pressure and the
hoist / lower power improves. Or, Controls
pump delivery flow rate and makes fine op-
eration easy.

Operation:

1. When the counterweight hoist / lower lever (op-
tional) is operated, the pressure sensor (coun-
terweight) detects pilot pressure and sends the
signal to MC.

MC activates solenoid valve unit (SG).

Pressure oil from the pilot pump flows to the back

of main relief valve.

4. Pressure oil compresses the spring of main relief
valve and relief pressure increases. (Refer to the
Control Valve group / COMPONENT OPERA-
TION.)

5. MC compares actual pump displacement angle
detected by the pump 1 or 2 regulator pressure
sensor with the target pump displacement angle.
MC calculates required oil amount and activates
the pump control solenoid valve.

6. Delivery flow rates of pumps 1, 2 become mini-
mum.

wn

@ NOTE: Main Relief Pressure:
During normal operation: 31.9 MPa (325
kgf/cm?, 4638 psi)
During pressure increasing operation: 34.3
MPa (350 kgf/cm?, 4987 psi)
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Pressure Sensor

O

O

O _ .

9 Pump 2 Delivery Pump 1 Delivery
Pressure Sensor Pressure Sensor

O

O

O

Counterweight

ENG.

mc = |

Pump 1 Regulator
[~ Pressure Sensor

™~ Pump 2 Regulator
Pressure Sensor

Solenoid Valve Unit
Pump 2 Control Pump 1 Control
Lt 71 SG == Solenoid Valve  Solenoid Valve

wa
o SF
wa

Pilot Pump

T1J1-02-02-009

Main Relief
Valve
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Fan Pump Flow Rate Control

Purpose: Controls delivery flow rate of the fan pump

according to boost temperature, coolant
temperature, hydraulic oil temperature and
intake air temperature.Controls deliver flow
rate of the fan pump in order not to decrease
although engine speed is slow with the air
conditioner ON. Therefore, controls fan rota-
tion speed in order to make temperature of
oil cooler, radiator and intercooler appropri-
ate.

Operation:
¢ Blower Motor Relay (Air Conditioner Switch): OFF

1.

The signals from boost temperature sensor and
coolant temperature sensor are sent to MC via
ECM and CAN.

The signal from hydraulic oil temperature sensor
is sent to MC.

MC calculates fan rotation speed according to
each signal.

. MC sends the fastest value of fan rotation speed

to the fan pump control solenoid valve and con-
trols delivery flow rate of the fan pump.
Consequently, fan rotation speed is controlled

properly.

¢ Blower Motor Relay (Air Conditioner Switch): ON

1.

The signals from boost temperature sensor,
coolant temperature sensor and in-take air tem-
perature sensor are sent to MC via ECM and
CAN.

. The signal from hydraulic oil temperature sensor

is sent to MC.

The signal of target engine speed from engine
control dial is sent to MC.

MC calculates fan rotation speed according to
each signal.

MC sends the fastest value of fan rotation speed
to the fan pump control solenoid valve and con-
trols delivery flow rate of the fan pump
Consequently, fan rotation speed is controlled
properly regardless with engine speed.
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Engine

Control
Dial @

Hydraulic Oil

(O Temperature
Sensor

- ECM
CAN
O
Boost Tem-  Coolant Intake-Air
perature temperature Temperature
Sensor sensor Sensor

MC

ENG.

Fan Pump Control
Solenoid Valve

— ]

Blower Motor
Relay

T1J1-02-02-010
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Pump Learning Control

Purpose: Detects pressure which is necessary to
pump control, when the pump control sole-
noid valve is activated.

Operation:

1. When the following conditions exist and the
learning switch in the rear console is turned to the
pump learning position (opposite to E), MC acti-
vates the pump control solenoid valve.

2. Therefore, the spool in pump control solenoid
valve is operated.

3. The regulator pressure sensor detects variable
pressure at this time and sends the signal ac-
cording to each pressure to MC.

4. MC records electrical current and pressure when
the pump control solenoid valve is activated.

Condition:
* Engine: Running
* Engine Control Dial: Fast Idle
* Auto-Idle Switch: OFF
* Power Mode Switch HP Mode
* Pressure Sensor: Output zero. (The control lever
is in neutral.)
* Hydraulic Oil Temperature: 5015 °C (12241 °F)
* Pilot Shut-Off Lever: LOCK Position

IMPORTANT: Perform the pump learning if the
following work is done. (Refer to the
T/M [Troubleshooting] section.)
* Replace the pump, pump regulator and pump
control solenoid valve
* Replace MC

@ NOTE: The pump learning is not required when the
batteries are replaced.
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Pilot Shut-Off
Lever

%

Pressure Sensor
Learning Switch % O
O
O
O
Key Switch 8
O
Engine Con-
trol Dial QSEQ___ﬁL___
L ENG.
- Pump 1
Auto-ldle | ‘ . MC Regulator
Switch | [REG] [REG. Pressure
— - — Sensor
| I~ Pump 2
’7 Regulator
Pressure
Power Mode Switch Sensor
| —~ / /
HP Mode i / /
|<:>——4———— Pump 2 Control ~ Pump 1 Control
| | Solenoid Valve  Solenoid Valve
@
T1J1-02-02-033
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VALVE CONTROL
The valve control system functions as follows:

* Pressure Increase Selection Control When Trav-
eling

* Power Digging Control

* Auto-Power Lift Control

* Travel Motor Swash Angle Control

* Boom Mode Selector Control

* Boom Flow Rate Control Valve Control
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Pressure Sensor

(O Boom Raise

O Boom Lower

(OArm Roll-Out

(O Arm Roll-In )
Pump 2 Delivery

O Bucket Roll-Out Pressure Sensor

Boom Bottom

(O Bucket Roll-In )
Pump 1 Delivery

Pressure SensorO 77

O Swing Pressure Sensor

Engine Con-
trol Dial )+

———— Travel (Left)
——— () Attachment (Optional)
——— () Counterweight (Optional)

(O Travel (Right)

Power Digging &
Switch. ENG.
—
MC
o REG.
|
Fast | @7! [ | \Pump 1 Regulator
| | Pressure Sensor
Slow ! ! “\\Pump 2 Regulator
= | / Pressure Sensor
Travel Mode /
Switch /I /I
‘m Solenoid Valve Unit Pump 2 Control  Pump 1 Control
‘+ L w7 SG F—— Solenoid Valve  Solenoid Valve
Boom Mode —> 81 |
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—1SC - T

Pilot Pump

Travel Motor

T1J1-02-02-012

Main Relief
Valve

Boom Overload
Relief Control Valve

T2-2-43



SYSTEM / Control System

Pressure Increase Selection Control When Trav-
eling, Power Digging Control

Purpose: Applies back-pressure to the main relief
valve and increases main relief pressure.

Operation:

1. When the pressure sensor (travel right or left)
detects travel pilot pressure or when the power
digging switch is turned in the ON position, MC
activates solenoid valve unit (SG) (for eight sec-
onds with the power digging switch ON).

2. Pressure oil from the pilot pump flows to the back
of main relief valve.

3. Pressure oil compresses the spring of main relief
valve and increases relief pressure. (Refer to the
Control Valve group / COMPONENT OPERA-
TION.)

@ NOTE: Main Relief Pressure:
During normal operation: 31.9 MPa (325
kgf/cm®, 4638 psi)
During pressure increasing operation: 34.3
MPa (350 kgf/cm?, 4987 psi)
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Pressure Sensor
() Travel (Right)
O Travel (Left)

Power Digging
Switch ‘@
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et 71 SG p==1
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Auto-Power Lift Control
Purpose: Increases pressure when raising the boom.

Operation:

1. MC activates solenoid valve unit (SG) when the
signals from pressure sensors (boom raise, arm
roll-in) and pump 1 delivery pressure sensor meet
the following conditions.

2. Pressure oil from the pilot pump flows to the back
of main relief valve.

3. Pressure oil compresses the spring of main relief
valve and increases relief pressure (Refer to the
Control Valve group / COMPONENT OPERA-
TION.)

Conditions:
* Boom Raise Pressure Sensor: Output 1.7 MPa
(17 kgf/cmz, 247 psi)) or higher
* Pump 1 Delivery Pressure Sensor: Output 29
MPa (295 kgf/cmz, 4220 psi)
* Arm Roll-In Pressure Sensor: Output zero. (0.5
MPa (5.1 kgflcm?, 73 psi))

@ NOTE: This control system is activated during
combined operations (except for the arm
roll-in combined operation).
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Pump 2 Delivery Pump 1 Delivery

Pressure Sensor Pressure Sensor
Pressure Sensor

(OBoom Raise

MC

(OArm Roll-In

ENG.

Pump 1 Regulator
™ Pressure Sensor

™~Pump 2 Regulator

Pressure Sensor

Solenoid Valve Unit

HHHi

Pilot Pump

Pump 2 Control  Pump 1 Control

SG [==== Solenoid Valve  Solenoid Valve

Main Relief Valve

T1J1-02-02-015
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SYSTEM / Control System

Travel Motor Swash Angle Control

Purpose: Selects the travel mode.
Operation:
* Slow Travel Mode

1. With the travel mode switch the 48 (SLOW)
position, no electrical current flows to solenoid
valve unit (SI).

2. As solenoid valve unit (Sl) is not activated
(shifted), pressure oil from the pilot pump is not
supplied to the travel mode selection valve.

3. For this reason, the travel mode selection valve is
not shifted, and pressure oil in the travel circuit in
control valve is not supplied to the tilt pistons.
Consequently, the travel motors rotate in the slow
speed mode.

(Refer to the Travel Device group / COMPONENT
OPERATION.)

From Main Pump

S
r— Solenoid Valve \I/_ _l

Brake Valve

@ unitsn L N NALY L PP

Pilot ~— ,g >

Pump ®) - S M:\\_
—l\‘ ¢ :

1—J \l/
Travel Motor
MC

VAN
O—%— Ulz_.l

Travel Mode
Switch Parking Brake

J.J.*‘ K\\\. L

Travel Mode
Contlr Valve

I

0L

Tilt Piston
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SYSTEM / Control System

* Fast Travel Mode

1. With the travel mode switch turned to the o
(FAST) position, electrical current flows to sole-
noid valve unit (SI).

2. As solenoid valve unit (Sl) is activated (shifted),
pressure oil from the pilot pump is supplied to the
travel mode selection valve.

3. For this reason, pressure oil in the travel circuit in
control valve is supplied to the tilt pistons. Con-
sequently, the travel motors rotate in the fast
speed mode.

(Refer to Travel Device group / COMPONENT
OPERATION.)

From Main Pump

-

<]

=

Pilot v O /\/\

I Solenoid Valve — Brake Valve
@ Unit (S) \V ........ \l/
T

Pump
< |
BIp

1L
NN

O—4%— wc

Travel Mode
Switch Parking Brake

C>
( Travel Mode
Control Valve

-

Tilt Piston
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SYSTEM / Control System

Boom Mode Selector Control

Purpose: Reduces vibration of the machine at digging
and grading work.

Operation:
1. The signals from each pressure sensor are sent
to MC. Boom Mode
2. When the following conditions exist, MC activates Selector Switch

solenoid valve unit (SC).

3. Pressure oil from the pilot pump flows through
solenoid valve unit (SC) and acts on the boom
overload relief control valve.

4. When the boom overload relief control valve is
shifted, relief set pressure of the overload relief
valve decreases.

5. Consequently, as holding pressure at the boom
cylinder rod side decreases, vibration of the ma-
chine is reduced during boom lower operation.
(Refer to the Control Valve group, Boom Overload
Control Valve group / COMPONENT OPERA-
TION.)

M1J1-03-001
Condition:
* Work Mode: Digging mode
* Boom Mode Selector Switch: ON
* Pressure Sensor (Travel Right/Left) No output
* Pressure Sensor (Boom, Arm, Bucket, Swing and
Attachment): Output from either pressure sensor

@ NOTE: Overload Relief Pressure:
During normal operation: 35.3 MPa (360
kgf/cm?, 5132 psi) @110 L/min
During operation: 11.8 MPa (120 kgf/cm2,
1715 psi) @110 L/min

@ NOTE: When output of each pressure sensor
(boom raise/lower, arm roll-out/in, bucket
roll-out/in, swing, travel right/left, attach-
ment (optional) or counterweight (optional))
becomes 0.7 MPa (7.1 kgf/cm®, 102 psi) or
higher, MC recognizes that the control lever
is operated.
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Boom

Cylinder

Solenoid Valve Unit
[wa
[wa
[wa
=171 SC |——

Main Pump 2

O

Boom Mode .
Selector Switch Pilot Pump L _________________
O]
Main P 1 Boom Overload
MC ain Fump Relief Control Valve

&
CAN Com-
munication Pressure Sensor

L Boom Raise

Monitor Unit L— (> Boom Lower
(Work Mode) ——%—O Arm Roll-Out

——®

———O Arm Roll-In
————( Bucket Roll-Out

®ie) (.

4

Digging Mode

————O Bucket Roll-In

————(O Swing

O Travel (Right)

O Travel (Left)

(O Attachment (Optional)

& NOTE: The illustration shows during boom lower
operation.

T1J1-02-02-016
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SYSTEM / Control System

Boom Flow Rate Control Valve Control

Purpose: Restricts pressure oil to the boom cylinder
from the pump during combined operation of
boom lower and arm or boom lower and
bucket.

When the boom is lowered due to own
weight with the regenerative circuit and
pressure oil from the pump is used for other
actuator, operating speed of actuator in-
creases.

(Refer to the Control Valve group / COM-
PONENT OPERATION.)

Operation:

1. When the pressure sensor sends the signal to MC
during combined operation of boom lower and
arm or boom lower and bucket, MC activates so-
lenoid valve unit (SF).

2. Pressure oil from the pilot pump acts on the
switch valve in boom flow rate control valve.

3. Therefore, the switch valve in boom flow rate
control valve is shifted and pressure oil which
flows to the boom cylinder from the pump is re-
stricted.

4. Consequently, pressure oil from the pump flows to
the actuator and operating speed of actuator in-
creases.
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Pressure Sensor
QBoom Raise
Boom Lower
OArm Roll-Out
OArm Roll-In
OBucket Roll-Out
OBucket Roll-In

MC

Solenoid Valve

Unit
wa
wal

Pilot Pump ==me=w{7| SF —
wa
|
I L L]
I_ _________________________ —
I rr———/— o
Boom I
Cylinder

Arm
Cylinder

Boom Flow Rate
Control Valve
(Switch Valve)

Pump 1 Pump 2

T1J1-02-02-017

@ NOTE: The illustration shows during combined
operation of boom lower and arm roll-in.
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SYSTEM / Control System

OTHER CONTROLS

The valve control system functions as follows:

* Work Mode Control

* Rear Monitoring Display Selection Control
* Level Check Control

¢ Auto Lubrication Control (Optional)

¢ Travel Alarm Control (Optional)

* Overload Alarm Control (Optional)
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SYSTEM / Control System

Work Mode Control

The work mode consists of two modes, digging and
attachment.
The mode can be selected by using the monitor unit.

* Digging Mode:
Normal control is performed.

* Attachment Mode:
Functions only when a front attachment in the op-
tional kit is operated.
Flow rate of the pump increases or decreases in
proportion to control pressure of the auxiliary
valve (refer to T2-2-34).
The pump flow rate control settings are made by
using the monitor unit and Dr. ZX.
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SYSTEM / Control System

Rear View Image Selection Control

Purpose: Changes the display of monitor unit into the
image of rearview monitor.

Operation:

1. When the signal from travel pressure sensor or
rear view switch (optional) is sent to MC, MC
sends the signal to select the display to the
monitor unit by using CAN communication.

2. Monitor unit changes the display into the image of
rearview monitor.

3. Push the rearview monitor selection switch on
monitor unit and change the image of rearview
monitor.

@ NOTE: The function of image selection on monitor
unit can be turned OFF in the setting menu.
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Pressure Sensor

MC

CAN Communication

Monitor Unit

[T T 1= T IR[ 7777.7n

Image

OOO00000
®BEEE®® G,

Setting Menu Rearview Moni-
tor Selection
Switch

L] Travel

[ T Rear Monitoring Switch
(Optional)

Rearview Monitor

—__h

T1J1-02-02-036
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SYSTEM / Control System

Level Check Control

Level Check Switch

Purpose: Checks levels of coolant and engine oil when
starting the work. This result is displayed on
the monitor unit.

Operation:
1. When the level check switch is turned ON with the
key switch ON, MC receives the signal.
2. MC outputs the signals of coolant level switch and
engine oil level switch to the monitor unit.
3. The monitor unit displays the coolant level and
engine oil level.

@ NOTE: Display Color to Monitor Unit:
During normal: Green
During lack: Red

M1J1-03-001
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Engine Oil Coolant Level
Level Switch OEO— —O"QO Switch

Key Switch %

CAN Communication
Level Check === MC

Switch

Monitor Unit

[T T T= T T&[ 7777.74|

|I|6 7 ] 0

Engine Oil Level Coolant Level
(During Lack: Red) (During Normal:
Green)

T1J1-02-02-035
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SYSTEM / Control System

Auto Lubrication Control (Optional)

Purpose:Controls the auto lubrication system correctly.

(Refer to the Others (Upperstructure) group,
distribution valve group / COMPONENT
OPERATION.)

Operation:

1.

w N

10.

11.

12.

When the auto lubrication switch is turned ON,
terminal B24 is connected to the ground inside
MC.

. Therefore, auto lubrication relay (R11) is excited.
. Electrical current from fuse #30 flows to terminal

#3 in the grease pump and proximity switch.

. Therefore, the grease pump is activated and auto

lubrication starts.

. While auto lubrication relay (R11) is turned ON,

the grease pump is activated and delivers grease.

. When the grease pump delivers grease, the pis-

ton in distribution valve is operated.

. The proximity switch is provided in distribution

valve and is turned ON or OFF by the piston
stroke of distribution valve.

. When the piston of distribution valve comes up to

the proximity switch, the proximity switch is turned
ON and the transistor in proximity switch is turned
ON. Therefore, terminal #B5 in MC is connected
to the ground via the proximity switch.

. In opposite, when the piston of distribution valve

becomes away from the proximity switch, the
proximity switch is turned OFF and the transistor
in proximity switch is turned OFF. Therefore,
electrical current from terminal #3 flows to termi-
nal #B5 in MC.

MC detects operating number (stroke number) of
distribution valve according to the signal input to
terminal #B5.

When operating number (stroke number) reaches
the setting, MC blocks the grounding connection
of terminal #B24.

Consequently, auto lubrication relay (R11) is
turned OFF and no electrical current flows to the
grease pump, so that the grease pump stops.

13.

14.

After the preset interval, MC activates the grease
pump and starts auto lubrication in order to con-
nect terminal #B24 to the ground.

Within five minutes after auto lubrication relay
(R11) is turned ON, if the signal from the proximity
switch is not sent to terminal #5 in MC, MC rec-
ognizes that the auto lubrication circuit is faulty
(no grease, faulty grease pump). Then, the auto
lubrication alarm is displayed on the monitor unit.

@ NOTE: Lubrication time and interval can be set by

using the monitor unit and the service
mode in Dr.ZX.

Auto Lubrication
Switch (Optional)

M1J1-03-001
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Distribution
Valve

Grease Pump

From Battery

Fuse Box 2

Auto Lubrica-
tion Relay
(R11)

Switch

Auto Lubrication

[ON Jeep R ErT T |

[OFF ILI—|—|—|—|l L°-|°°|

1

Proximity Switch

B5 B24 B3
MC
Monitor Unit
(0000000
(0000000

T1J1-02-02-020

T2-2-61



SYSTEM / Control System

Travel Alarm Control (Only Machine Equipped

with Optional Parts) Travel Alarm
Deactivation Switch
(Optional)

Purpose: Sounds the buzzer while traveling.

Operation: MC receives the signals from travel pres-
sure sensor (travel right or left) when travel
operation is made. As long as MC receives
this signal, MC sends the signals to the
travel alarm device and sounds the buzzer.

@ NOTE: After traveling continuously for more than
13 seconds, the buzzer can be stopped by
using the travel alarm deactivation switch.

M1J1-03-001

Pressure Sensor

(O Travel (Right)
(O Travel (Left)
O

O

O

MC

Travel Alarm

System (Optional) Travel Alarm

EI Deactivation Switch
(Optional)

Buzzer

T1J1-02-02-018
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Overload Alarm Control
Equipped with Optional Parts)

(Only Machines

Purpose: Sounds the buzzer and indicates the warning
of overload while overloaded operation of
boom raise including lifting work.

Operation:

1. When the following conditions exist, MC sends
the signal to the monitor unit.

2. While the monitor unit receives the signal from
MC, terminal A9 is connected to the ground inside
the monitor unit.

3. The monitor unit sounds the buzzer and indicates
the warning of overload.

Condition:
* Boom Bottom Pressure Sensor: Output beyond
the constant value
* Overload Alarm Switch: ON

@ NOTE: The overload alarm in monitor unit should
become enable by using Dr.ZX.

@ NOTE: The pressure setting of overload alarm in
MC can be adjusted by using Dr.ZX.

Overload Alarm
Switch (Optional)

M1J1-03-001

(O Boom Bottom Pressure Sensor

Overload )
Alarm Switch | ] MC
(Optional)

Monitor Unit

CAN Com- A9

munication

A

Buzzer T1J1-02-02-019
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(Blank)
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SYSTEM / ECM System

OUTLINE

ECM (Engine Control Module) receives the signals * The supply pump is driven by the engine and
from sensors and MC produces high-pressure fuel.

ECM processes and drives the two-way valve, suction * The common rail distributes high-pressure fuel
control valve and EGR (Exhaust Gas Recirculation) produced by the supply pump to the injector in
motor in order to control the supply pump, injector each engine cylinder.

pump and EGR valve. * The injector injects high-pressure from the com-

mon rail.
* Fuel Injection Control
* Fuel Injection Amount Correction
* Preheating Control
* EGR Control
* Engine Stop Control

Crank Speed Sensor

Cam Angle Sensor

Atmospheric Pressure Sensor

Fuel Temperature Sensor

Coolant Temperature Sensor

Intake-Air Temperature Sensor
Boost Pressure Sensor

Boost Temperature Sensor
Engine Oil Pressure Sensor

CAN EGR Motor Position Sensor

*\%WW

|l EGR Motor

ECM }
MC >

Common Rail
Pressure Sen-
sor

Two-Way Valve

Suction Control
Valve

Common Rail

Supply Pump

[eeIoles

Injector:

Fuel Tank \

T1GR-02-02-001
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SYSTEM / ECM System

FUEL INJECTION CONTROL

ECM detects the engine running condition according to
the signals from each sensor and MC and controls fuel
injection amount, injection pressure, injection timing
and injection rate.

* Fuel Injection Amount Control
* Fuel Injection Pressure Control
* Fuel Injection Timing Control

* Fuel Injection Rate Control

@ NOTE: Two-way valve controls:
* Fuel Injection Amount Control
* Fuel Injection Timing Control
* Fuel Injection Rate Control
Suction control valve controls:
* Fuel Injection Pressure Control
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Suction Control

Valve

D‘/Crank Speed Sensor

D‘/Cam Angle Sensor

D/Atmospheric Pressure Sensor
D/Fuel Temperature Sensor

‘ _—Coolant Temperature Sensor
‘ _—Intake-Air Temperature Sensor
” _—Boost Pressure Sensor
_—Boost Temperature Sensor

Engine Oil Pressure Sensor

_”_DﬁEGR Motor Position Sensor

MC

ECM

Fuel Tank \

| EGR Motor

1

Pressure Sen-
—>

Common Rail

Supply Pump

[eeIoles

Injector:

Common Rail Two-Way Valve

T1GR-02-02-001
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SYSTEM / ECM System

Fuel Injection Amount Control
Purpose: Controls the best fuel injection amount.

Operation:

1. ECM detects the engine speed according to the
signals from the crank speed sensor and cam
angle sensor.

2. MC calculate the target engine speed according
to the signals from the engine control dial, sen-
sors and switches and sends the signals to ECM.
(Refer to SYSTEM / Control System group.)

3. ECM mainly controls fuel injection amount by
turning ON/OFF for two-way valve in injector ac-
cording to the engine speed and the signals from
MC.
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Pressure Sensor

Engine Con-
trol Dial

S

Auto-ldle
Switch

E‘/Crank Speed Sensor

Cam Angle Sensor

Power Mode
Switch

@ E

HP Mode

MC

Atmospheric Pressure
Sensor

Fuel Temperature

[« Sensor

Coolant Temperature
WSensor

Intake-Air Temperature

WSensor
. _—Boost Pressure Sensor

Boost Temperature

Sensor
Engine Oil Pressure
Sensor
EGR Motor Position

Sensor

4;; —=—EGR Motor

ECM

E Mode

P Mode

o0

Monitor Unit

Attachment
Mode

Pump 2 Delivery
Pressure Sensor

Pump 2 Regulator

Pressure Sensor

Fuel Tank

Common Rail

Two-Way Valve
Pressure Sensor y

Common Rail

\Pump 1 Delivery

Pressure Sensor

Pump 1 Regulator
Pressure Sensor

@ NOTE: The illustration shows when sending the
signal of target engine speed to ECM from

MC.

Supply Pump Injector
Hydraulic Oil
Temperature
Sensor
T1V1-02-02-001
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Fuel Injection Pressure Control

Purpose: Controls fuel pressure in the common rail in
order to control fuel injection pressure.

Operation:

1. ECM calculates fuel injection amount according to
the engine speed and the signals from MC by
using CAN communication. (Refer to the page on
Fuel Injection Amount Control.)

2. The common rail pressure sensor sends the sig-
nals according to pressure in the common rail to
ECM.

3. ECM calculates the best fuel pressure in common
rail according to the engine speed, fuel injection
amount and the signals of common rail pressure.

4. ECM drives the suction control valve in supply
pump and supplies the best pressure of fuel to the
common rail.

5. Fuel according to fuel pressure in the common rail
is supplied to the injector from the common rail.
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Pressure Sensor

Engine Con-
trol Dial

S

Auto-ldle
Switch

B‘/Crank Speed Sensor

Cam Angle Sensor

Power Mode
Switch

HP Mode | (H/P

MC

Atmospheric Pressure

[Je— Sensor

Fuel Temperature

Sensor
Coolant Temperature

s+ [J— Sensor

Intake-Air Temperature

— [ Sensor
. _—Boost Pressure Sensor

Boost Temperature

Y BA/ Sensor

Engine Oil Pressure
Sensor

EGR Motor Position
Sensor

EGR Motor

ECM

E Mode

006

P Mode

Monitor Unit

Attachment
Mode

Pump 2 Delivery
Pressure Sensor

AN

N

Pump 2 Regulator
Pressure Sensor

Fuel Tank

Common Rail Two-Way Valve

Pressure Sensor

Common Rail

Suction Control

Pump 1 Delivery
Pressure Sensor

Pump 1 Regulator
Pressure Sensor

Supply Pump Injector
Hydraulic Oil
Temperature
Sensor
T1V1-02-02-012
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Fuel Injection Timing Control
Purpose: Calculates the best fuel injection timing.

Operation:
1. ECM calculates the fuel injection timing according
to engine speed and fuel injection amount.
2. ECM controls the two-way valve in injector by
turning ON/OFF according to fuel injection timing.

Fuel Injection Rate Control
Purpose: Improves combustion in the engine cylinder.

Operation:

1. The injector injects small amount of fuel (pilot in-
jection) first and ignites.

2. After igniting, the injector injects fuel (main injec-
tion).

3. ECM controls fuel injection timing and fuel injec-
tion amount by turning the two-way valve in in-
jector ON/OFF.

Fuel Injection Operation

1. The nozzle in injector is always pressured.

2. When turning the two-way valve ON,
high-pressure fuel in the control chamber flows
through orifice 1.

3. Therefore, the hydraulic pressure piston is raised
and the nozzle opens so that the injection starts.

4. When turning the two-way valve OFF,
high-pressure fuel from the common rail flows to
the control chamber through orifice 2.

5. Therefore, high-pressure flows to the control
chamber and the hydraulic pressure piston is
lowered.

6. Consequently, the nozzle is closed and injection
stops.
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1. Two-Way Valve: ON
From ECM

Two-Way Valve

From Common > -
Rail

Orifice 1

Control Cham-
ber

Nozzle

3. Two-Way Valve: OFF

From ECM

From Common
Rail

Orifice 2

| ___——Hydraulic
Pressure Piston

Nozzle

Returning to Fuel Tank

2. Injection Start
From ECM

Two-Way Valve

Returning to Fuel Tank
From Common
Rail

Control Cham-
+— ber

Hydraulic Pres-
sure Piston

4. Injection Stop

From ECM

From Common

Rail

| __—Hydraulic
Pressure Piston

Nozzle

T1GR-02-02-012
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FUEL INJECTION AMOUNT CORRECTION
CONTROL

Purpose: Corrects fuel injection amount to the best
fuel injection timing and amount.

1. When the engine starts and engine speed is lower
than the engine start correction speed (550 min’1),
ECM corrects fuel injection amount. (Start Cor-
rection)

2. ECM corrects fuel injection amount according to
the signals from the atmospheric pressure sensor.
(High Altitude Correction)

3. ECM controls the two-way valve in injector and
controls the best fuel injection amount.

D‘_/Crank Speed Sensor

Cam Angle Sensor

Atmospheric Pressure Sensor

EI‘/Fuel Temperature Sensor

/Coolant temperature sensor
]

——
/Boost Pressure Sensor
——1

/Boost Temperature Sensor
ﬂ/Engine Oil Pressure Sensor
)/EGR Motor Position Sensor
?*—L |_a-EGR Motor
ECM }

Common Rail
Pressure Sensor

/Intake-Air Temperature Sensor

MC

Two-Way Valve

Suction Control
Valve

Common Rail

[eeIoles

Supply Pump

Fuel Tank Injector

T1J1-02-03-003
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SYSTEM / ECM System

PREHEATING CONTROL

Purpose: Warm the engine, makes the engine start,

and reduces white smoke and noise when
starting the engine. Preheats after the engine
starts and makes idling immediately when
the engine stars.

Operation:

1.

2.

The coolant temperature sensor sends the sig-
nals according to coolant temperature to ECM.
When the key switch is turned ON, electrical cur-
rent from terminal M in the key switch flows to the
glow plug relay.

ECM connects the ground circuit of glow plug re-
lay according to the signals from coolant tem-
perature sensor and controls time for continuity of
electrical current for the glow plug.

Coolant Tem-

perature From Terminal M
Sensor in Key Switch
ECM Fuse Box

From Battery

| | Glow Plug Relay

Glow Plug T1J1-02-03-002
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EGR (EXHAUST GAS RECIRCULATION)
CONTROL

Purpose: Re-circulates a part of exhaust gas in the
intake manifold and combines it with in-
take-air. Therefore, combustion temperature
is lowered and generation of oxide of nitro-
gen (NOx) is controlled.

Operation:

* EGR Gas Amount Control

1. ECM decides EGR gas amount according to en-
gine speed, fuel flow rate, coolant temperature,
atmospheric pressure and intake-air temperature.

2. ECM drives EGR motor, opens EGR valve and
exhausts EGR gas in response to engine condi-
tion so that EGR gas is combined with intake-air.

3. At the same time, ECM detects the opening
amount of EGR valve by using EGR motor posi-
tion sensor.

* EGR Gas Cooling
1. EGR gas is cooled by the cooling system in EGR
gas passage.
2. Cooled EGR gas is combined with intake-air so
that combustion temperature is lowered and NOXx
is generated lower.

* Lead Valve

1. The lead valve prevents fresh air from entering
into the EGR gas passage and EGR gas from
flowing in reverse direction.

2. Therefore, EGR gas flows to one direction and
EGR gas amount increases.
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To Intercooler

Exhaust ﬁ I
From Air Cleaner (—\
( ' I W ~|
N v, Outlet of Coolant
Cooling System
Engine

geses Inlet of Coolant

N N ]

A '/ EGR Valve
—
Intake Manifold
' \EGR Motor
F s Position Sensor
rom Suction
Intercooler - EGR Motor/
Lead Valve

ECM

Crank Speed Sensor D—h‘—T

Cam Angle Sensor [

Coolant Temperature Sensor [ }——z |

Atmospheric Pressure Sensor [ e—

Intake-Air Temperature Sensor [ }J————

Common Rail Pressure Sensor [ ]

T1V1-02-02-007
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SYSTEM / ECM System

ENGINE STOP CONTROL

e Although the keys witch is turned to OFF, the engine
does not stop. (Emergency Stop)

When the engine does not stop due to some troubles
that the machine is broken or damaged with the key
switch OFF, turn (lower) the engine stop switch to the
ON position. Then, the engine stops. After that, return
(raise) the engine stop switch to the OFF position.

A CAUTION: Do not use the engine stop switch
except when unavoidable. When the machine
stops due to the machine breakdown, do not
start the machine until repair is completed.

1. When the engine stop switch is turned to the ON
position, electrical current from fuse #18 flows to
terminal #V47 in ECM.

2. ECM stops fuel injection of the injector and stops
the engine.

3. At the same time, ECM turns the ECM main relay
OFF.

4. After the ECM main relay is turned OFF, ECM is
turned OFF.

Engine Stop Switch

T1J1-02-03-004
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From Termi-
nal M in Key
Switch

9 108[4 518)19 7 8 20 Fuse Box

Engine Stop Switch

3 V4
\ BT

]

ECM Main Relay — g |

=

V47

ECM

Injector

v
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(Blank)
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SYSTEM / Hydraulic System

OUTLINE

The hydraulic system is broadly divided into two cir-
cuits, the main circuit and the pilot circuit.

Pilot Circuit:
Power Source Controller Pilot Circuit
Pilot Pump - Pilot Valves - (Operation Control Circuit
Pump Regulators Pump Control Circuit
Solenoid Valve Unit Valve Control Circuit
Signal Control Valve Swing Parking Brake Release Circuit
Accumulator Travel Motor Swash Angle Control Circuit
Hydraulic Oil Heat Circuit
\_LEmergency Boom Lower Circuit
Main Circuit:
Power Source Controller Actuator
Main Pumps - Control Valves - Motors
Cylinders
Front Attachmens (Optional)
Fan Pump - Fan Motor

(For Qil Cooler / Radiator)
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SYSTEM / Hydraulic System

PILOT CIRCUIT

Outline
* Pressure oil from the pilot pump is used to oper-
ate the operation control circuit, pump control
circuit, valve control circuit, swing parking brake
release circuit, travel motor swash angle control
circuit, hydraulic oil heat circuit and emergency
boom lower circuit.
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SYSTEM /

Hydraulic System

Operation Control Circuit

A

-

Left Pilot Valve
Valve

Travel Pilot

~

Righ

t Pilot Valve Auxiliary Pilot

Swing Parking Brake
Release Circuit

Valve

Shockless
Valve

Pilot Shut-Off
Solenoid Valve

Signal Control Valve

Hydraulic Oil
Heat Circuit l l l l
To Control
Valve Spool Pump
Regulator
Emergency Boom
Lower Circuit Flow Combiner Valve ﬂ:
Arm Flow Rate Control Valve :
Accumulator Bypass Shut-Out Valve !
Boom Anti-Drift Valve :
Arm Anti-Drift Valve :
e ________________________________________________j
. SG Main Relief Valve :
. ST [y S— Boom Flow Rate Control Valve :
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Operation Control Circuit

* The pilot valves control pressure oil from the pilot
pump and operates the control valve spools.

* The signal control valve is provided between the
pilot valves and the control valve. The shockless
valve (in boom raise circuit) built in the signal
control valve dampens quick spool movement in
the control valve. (Refer to the COMPONENT
OPERATION / Signal Control Valve group.)

* The shockless valve (in boom lower circuit) pro-
vided between the right pilot valve and the signal
control valve dampens quick spool movement in
the control valve.
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Shockless Valve

Right Pilot Valve

|
|
bt — b ———

1333

Left Pilot Valve
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Travel Pilot Valve
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Q-
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Pump Control Circuit

e Main Pump Delivery Flow Rate Control

* Pressure oil from the pilot pump flows to the
pump control solenoid valve in regulator.

* The pilot sensor in the controlled circuit sends
the signal to MC.

* The signal from pump regulator pressure sensor
is always sent to MC.

* MC sends the signals according to each signal to
the pump control solenoid valve and controls the
pump control solenoid valve.

Therefore, the pump flow rate is controlled. (Re-
fer to the Control System group / SYSTEM.)

e Fan Pump Delivery Flow Rate Control

* Pressure oil from the pilot pump flows to the fan
pump control solenoid valve in fan pump regula-
tor.

* MC activates the fan pump control solenoid valve
and controls delivery flow rate of fan pump in or-
der to adjust temperatures in oil cooler, radiator
and intercooler properly.

(Refer to Fan Pump Flow Rate Control in the
Control System group / SYSTEM.)
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Fan Pump Pump 2 Pump 1

Fan Pump Control
Solenoid Valve

Pump 2 Regulator Pump 1 Control Pump 1 Regulator
Pressure Sensor Solenoid Valve Pressure Sensor

CAN
Communication

Pump 2 Control

Solenoid Valve

ECM MC <—‘f—@ Engine Control Dial

<_#_\—""—O Hydraulic Oil Temperature

Intake-Air Sensor
Temperature
Sensor
Coolant Pressure Sensor
Temperature —————Boom Raise
Sensor
Boost L————()Boom Lower
‘#—(fTemperature (CArm Roll-Out
Sensor
(OArm Roll-In
(CBucket Roll-Out
(OBucket Roll-In
OSwing

(OTravel (Right)
(OTravel (Left)
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Valve Control Circuit (Refer to the Control Valve
group / COMPONENT OPERATION.)

e The following valves are shifted by primary pilot
pressure from the pilot pump, secondary pilot pres-
sure from the pilot valve, solenoid valve units (SG,
SF, SC), flow combiner valve spool in signal control
valve and arm flow rate control valve control spool.

* Pilot pressure from pilot pump: Boom anti-drift

valve and arm anti-drift valve

Attachment pilot pressure (optional): Bypass

shut-out valve (4-spool section)

Solenoid Valve Unit SG: Main relief valve

* Solenoid valve unit SF: Boom flow rate control
valve (switch valve)

* Solenoid valve unit SC: Boom overload relief
control valve

* Flow combiner valve spool: Flow combiner valve

* Arm flow rate control valve spool: Arm flow rate
control valve (switch valve)
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SYSTEM / Hydraulic System

Swing Parking Brake Release Circuit (Refer to
the Swing Device group / COMPONENT OPERA-
TION.)

* When the front attachment and/or swing function
is operated, pilot pressure selected by the shuttle
valves in signal control valve shifts the swing
parking brake release spool.

* Consequently, release signal pressure is routed
to the swing motor and releases the swing park-
ing brake.

Travel Motor Swash Angle Control Circuit (Refer
to the Travel Device group / COMPONENT OP-
ERATION.)

* Pilot pressure from solenoid valve unit (Sl) regu-
lates the travel motor swash angle control valve.
(Refer to the Valve Control in Control System
group / SYSTEM.)

Hydraulic Oil Heat Circuit (Refer to the Others
(Upperstructure) group / COMPONENT OPERA-
TION.)

* When the pilot shut-off solenoid valve is closed,
pilot pressure oil is routed to the signal control
valve so that hydraulic oil is warmed while pass-
ing through the orifice in signal control valve.

* This warmed hydraulic oil flows to the signal con-
trol valve and pilot valves so that the pilot system
components are warmed.
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SYSTEM / Hydraulic System

Emergency Boom Lower Circuit (Refer to the
Others (Upperstructure) / COMPONENT OPERA-
TION.)

The accumulator is provided between pilot pump
and pilot shut-off solenoid valve for boom lower
at emergency. The accumulator accumulates
pressure oil from the pilot pump.

When the engine stops suddenly and the control
lever is operated with the pilot shut-off lever in
UNLOCK position, pressure oil from the accu-
mulator flows to each spool in the control valve
through each pilot valve.

Therefore, as the spool in operated control valve
is operated, the circuit between main pump and
actuator is connected through the control valve
spool.

As pressure oil between control valve and actua-
tor flows to the hydraulic oil tank through the con-
trol valve spool, pressure between control valve
and actuator decreases.

Consequently, when the engine stops suddenly,
by operating the control lever (boom lower) right
away, the front attachment can be lowered onto
the ground (due to own weight).

@ NOTE: Immediately after the engine stops, by op-

erating all the control levers, any pressure
in the circuit between control valve and
actuator can be released.

@ NOTE: Immediately after the engine stops (the key
switch is turned OFF), the battery relay is
kept ON for a specified time due to load
damp relay operation. (Refer to the Surge
Voltage Prevention Circuit in Electrical
System group / SYSTEM.) Therefore, elec-
trical current from the battery (fuse #4) flow
to the pilot shut-off solenoid valve and the
pilot shut-off solenoid valve is kept ON.
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SYSTEM / Hydraulic System

MAIN CIRCUIT

Outline

* Main pumps (1, 2) and fan pump draw hydraulic
oil from the hydraulic oil tank. Main pump 1 and
main pump 2 deliver pressure oil to the 4-spool
control valve and the 5-spool control valve re-
spectively.

* The fan pump delivers hydraulic oil to the fan
motor and derives the fan motor.

* Delivered pressure oil from the main pump is
routed to the motor or cylinder in response to op-
eration of the spool in the control valve.

* Return oil from the motor and/or cylinder flows
back to the hydraulic oil tank via the control valve,
low-pressure relief valve and oil cooler.

* The low-pressure relief valve is provided in the
return circuit (between control valve and oil
cooler) of main circuit, and keeps a constant
pressure in the main circuit.

* Therefore, actuator operation is improved when
cavitation occurs.

* When oil temperature is low (high viscosity), oil
flow resistance increases in the oil cooler, which
opens the bypass check valve, so that hydraulic
oil returns directly to the hydraulic oil tank.
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Neutral Circuit
* When the control lever is in neutral, pressure oil
from the main pump passes through the control
valve and returns to the hydraulic oil tank.

Single Operation Circuit

* Pressure oil from main pump 1 is routed to the
4-spool control valve and is further routed to
each spool of the travel (right), bucket, boom 1
and arm 2.

* Pressure oil from main pump 2 is routed to the
5-spool control valve and is further routed to
each spool of the swing, arm 1, boom 2, auxiliary
and travel (left).

* The boom and arm are actuated by pressure oil
from two main pumps. Pressure oil from each
main pump is combined and supplied together.

T2-4-16
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Combined Operation Circuit

e Swing and Boom Raise Operation

1. When the boom is raised while swinging, pilot
pressure shifts the swing, boom 1 and boom 2
spools.

2. Pressure oil from pump 1 flows into the boom cyl-
inders through the parallel circuit and the boom 1
spool, and raises the boom.

3. Pressure oil from pump 2 flows into the swing
motor through the swing spool.

4. At the same time, pressure oil from pump 2 flows
through the parallel circuit and flows into the
boom cylinders is combined with pressure oil
from pump 1, and raises the boom.
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e Travel and Arm Roll-In Operation

1. When the arm is rolled in while traveling, pilot
pressure shifts the travel, arm 1 and 2 spools.

2. At the same time, right travel pilot pressure shifts
the flow combiner valve control spool in the sig-
nal control valve. Pressure oil from the flow com-
biner valve control spool is routed to the flow
combiner valve and shifts the flow combiner
valve.

3. Pressure oil from pump 1 drives the right travel
motor through the right travel spool.

4. At the same time, pressure oil from pump 1
passes through the flow combiner valve and the
left travel spool and drives the left travel motor.

5. Pressure oil from pump 2 flows into the arm cyl-
inder through the arm 1 spool and moves the
arm.

6. Consequently, pressure oil from pump 2 is used
only to operate the arm. Pressure oil from pump
1 is equally routed to both the right and left travel
motors and ensures that the machine can travel
straight.
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e Boom Raise / Arm Roll-In
(Arm Regenerative Circuit)

1.

Pressure oil from pump 1 is routed to the boom 1
spool and arm 2 spool through the 4-spool paral-
lel circuit.

Pressure oil from pump 2 is routed to the boom 2
spool through the arm 1 spool and 5-spool paral-
lel circuit.

During combined operation of boom raise and
arm roll-in, arm roll-in pilot pressure shifts the
arm flow rate control valve control spool in signal
control valve.

Boom raise pilot pressure flows to the arm flow
rate control valve control spool and acts on the
switch valve in arm flow rate control valve.

When the switch valve is shifted, the poppet
valve in arm flow rate control valve moves to the
direction to restrict the passage in arm 2 in re-
sponse to the boom raise control pressure.
Consequently, more pressure oil from pump1
flows to the boom 1 side and boom operating
speed is kept.

. As return oil from the arm cylinder rod side is

routed to the arm cylinder bottom side due to the
regenerative circuit in arm 1 spool, arm roll-in
speed increases.

Arm Regenerative Circuit

From Arm

Arm Regenerative
Valve (Switch Valve)

Operation in Arm Regenerative Circuit:
1. When arm is rolled in with the arm rolled-out po-

sition, arm speed becomes faster comparing with
pressure oil amount from pump 2 due to arm own
weight.

. Therefore, pressure between pump 2 and arm

cylinder bottom decreases.

. When pressure in the cylinder bottom side is

lower than that in rod side, the check valve is
opened.

. Therefore, return oil from the cylinder rod side is

routed to the bottom side, is combined with oil
from pump 2, and combined oil is routed to the
cylinder bottom side.

. Consequently, the regenerative operation is op-

erated and cylinder speed increases.

@ NOTE: Refer to the Flow Rate Control Valve in

Control Valve group / COMPONENT OP-
ERATION.

Pressure Oil

from Pilot Pump

__________

Flow Rate s======ssssssssssssmssssmassams oS

Control Valve
Control Spool
in Signal Con-
trol Valve

Arm Flow Rate
Control Valve
(Switch Valve)

Arm Flow Rate
Control Valve
(Poppet Valve)

Pump 1

|
|
|
|
|
: Arm Cylinder
|
|
|
|
|
|

Arm Regenerative
Valve (Check Valve)
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COUNTERWEIGHT REMOVAL /
INSTALLATION CIRCUIT (OPTIONAL)

1. When the counterweight hoist/lower control lever 4. When lowering the counterweight, pressure oil is

(optional) is operated, pressure oil from the pilot
pump flows through the counterweight pilot valve
and shifts the auxiliary spool in the 5-spool con-
trol valve to remove/install the counterweight.

. Pressure oil from main pump 2 flows into the
counterweight removal / installation cylinder
through the auxiliary spool from the neutral circuit
in 5-spool control valve.

. When hoisting the counterweight, pressure oil
flows into the cylinder bottom through the check
valves in holding valve and slow return valve.

divided into two directions. One flows to the cyl-
inder rod side. Another flows to the holding valve.

. The holding valve is opened by pressure in the

rod side and flows return oil from the bottom side.

. Return oil flow from the cylinder bottom is regu-

lated by the slow return valve.

. Return oil flows to the hydraulic oil tank through

the holding valve.

@ NOTE: During counterweight removal and installa-

tion operation, flow rates of pumps 1, 2 are
minimum. (Refer to the Pump Control dur-
ing Counterweight Removal and Installa-
tion in Control System group / SYSTEM.)

Holding Valve

Pilot Shut-off Valve

' Lowering Operation
i — T Counterweight
Removal Cylinder

Main Pump 2

Slow Return Valve

T1J1-02-04-011
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OUTLINE

The electrical circuit is broadly divided into the main
circuit, monitor circuit and control circuit.

e Main Circuit
The engine and accessory operation related circuit.

e Monitor Circuit
The electrical circuit group consists of the monitors,
sensors and switches, and displays the machine
operation status.

e Control Circuit (Refer to Control System / SYS-
TEM.)
The control circuit is categorized into the engine,
pump and valve control circuits. Each circuit con-
sists of the actuators such as solenoid valves, MC
(main controller), ECM (engine control module),
switch boxes, sensors and pressure switches.
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MAIN CIRCUIT

The maijor functions and circuits in the main circuit are
as follows.

* Electric Power Circuit: Supplies all electric power
to all electrical systems on this machine. [Key
Switch, Batteries, Fuses (Fuse Boxes, Fusible
Links), Battery Relay]

Accessory Circuit
Becomes operative when the key switch is turned
to the ACC position.

* Starting Circuit
Starts the engine. [Key Switch, Starter, Starter
Relay]

Charging Circuit
Charges the batteries. [Alternator, (Regulator)]

Serge Voltage Prevention Circuit

Prevents the occurrence of serge voltage devel-
oped when stopping the engine. [Load Damp
Relay]

Pilot Shut-Off Circuit (Key Switch: ON)
Supplies pressure oil to the pilot valve from the
pilot pump by the pilot shut-off solenoid valve.

Security Lock Circuit

Cut electrical current for starting from the key
switch according to the signals from external
alarm system or monitor unit. Turns the pilot
shut-off solenoid valve OFF and blocks the pilot
circuit.

Engine Stop Circuit (Key Switch: OFF)
Stops the engine by using ECM. (MC, ECM)

Security Horn Circuit
Operate the security horn according to the sig-
nals from external alarm system or monitor unit.

* Working Light Circuit
Turn on the work light and cab light.

* Wiper Circuit
Operate the intermittent operation of wiper and
the washer.
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(Blank)
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ELECTRIC POWER CIRCUIT (KEY
SWITCH: OFF)

The battery ground terminal is connected to the vehi-
cle frame. Current from the battery plus terminal flows
as shown below when the key switch is turned OFF.

Battery
) v ) —Glow Plug Relay (Power)
Fusible Link _sKey Switch Terminal B —Terminal #8: ECM Main Relay (Power)
—Load Damp Relay (Power) —Terminal #9: Radio (Backup Power)
Fuse Box Security Horn (Backup Power)
Security Horn Relay (Power)
—Terminal #10: MC (Power), ICF (Power)
—Terminal #11: Horn Relay (Power)
—Terminal #19: Monitor Unit (Power)
\—>Terminal #20: Optional
Key Switch
. B|G{Gaheq MBT
Glow Plug 3 0
Relay 1| M;I %EE o0
ON [oHHHolo
Fusible Link (45 A) TS
Battery o
= T TR
LLLIINS 3 i ls A N L K HEIRIE
[ 73 BY B, it
< 4|5 2| |254 |2 4 Fuse
T Box L
1 Fuse
Box
S Load Damp
E—r» Relay
Horn Relay

Radio, Security Horn, Security Horn Relay

MC, ICF

:

ECM Main Relay

TRl |
+ Eﬁ, Optional

T1J1-02-05-001
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ACCESSORY CIRCUIT

1. When the key switch is turned to the ACC posi-
tion, terminal B is connected to terminal ACC in
the key switch.

2. Current from key switch terminal ACC flows to
radio (#12), cab light (#12), lighter (#13) and
auxiliary (#15) through the fuse box and makes
each accessory operable.

Key Switch
B|G{Gapeq MBS T]
2| |4 H [ofo
U m] OFF
s AC ClOfsissiO
ON [o—010
ETARTOHHOHOIO

Fusible Link (45 A)

Battery

TS = 31 i3 1la use 'UJ'J”HH'“b'b
g ah gy | ittt

Cab Light, Radio -«—

Cigarette Lighter -——

Auxiliary «——

:

T1J1-02-05-002
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STARTING CIRCUIT (KEY SWITCH:
START)

1. When the key switch is turned to the START po-
sition, terminal B is connected to terminals M and
ST in the key switch.

2. As current from terminal M excites the battery
relay, battery current is routed to starter terminal
B and starter relay terminal B through the battery
relay.

3. Current from terminal ST flows to starter relay
terminal S through the starter cut relay.

4. Current flows to the starter relay coil and starter
relay is turned ON.

5. Current flows to starter terminal C from starter
relay terminal C.

6. Consequently, the relay in starter is turned ON so
that the starter begins rotating.

7. On the other hand, current from key switch ter-
minal M flows to MC, ICF, the monitor unit and
ECM through fuse #18 as a signal indicating that
the key switch is in the ON or START position.

8. As soon as ECM receives this signal, ECM turns
the ECM main relay ON.

9. Current from the battery flows to ECM through
fuse #8, the ECM main relay and fuse #14 and
the main power is turned ON.

10. ECM makes the engine starting condition.
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Key Switch
B |GG pecq MBS T
H [ojo
OFF
ACCloHHO
ON [o=Holo
Fusible Link (45 A) START 2[ 3] 4]5]6
Battery
Battery Rilay ] I ] ]
p— S . S e U 717_3‘1 ’1—‘3 ’1—‘3 T2 37273y [TT] TS TETY 7|6 [20]
| 78 B B i
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Starter Relay Operation

1. When the key switch is turned to the START po-
sition, key switch terminal B is connected to
terminal ST. Current is routed to the base in tran-
sistor (Q2) through resistance R4 in starter relay.
Then, transistor (Q2) is turned ON and current
flows to cail (L) in starter relay. Therefore, starter
terminal B is connected to terminal C and the
starter is operated.

2. After the engine starts, the alternator starts gen-
erating electricity and voltage at starter relay ter-
minal R increases.

3. When this voltage increases up to 21 to 22 V,
Zener diode (Z) is turned ON. Consequently,
transistor (Q1) is turned ON. Then, current to the
base of transistor (Q2) does not flow and tran-
sistor (Q2) is turned OFF. At this moment, starter
terminal B is disconnected from terminal C and
the starter is turned OFF.

@ NOTE: Condenser C1 is used to stabilize the op-
erating voltage. Diode D4 protects the cir-
cuit in case the battery terminals are re-
versely connected.

Starter Relay

From Alternator
Terminal L

- -

T107-04-04-003
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CHARGING CIRCUIT (KEY SWITCH: ON)

1. After the engine starts and the key switch is

released, the key switch moves to the ON
position.

. Key switch terminal B is connected to terminals
ACC and M in the key switch with the key switch
ON.

. The alternator starts generating electricity with
the engine running. Current from alternator
terminal B flows to the batteries through the
battery relay and charges the batteries.

. Current from alternator terminal L flows to the
monitor unit, turns the alternator alarm OFF and
flows to ICF.

@ NOTE: Monitor unit detects the alternator charging

according to power from the alternator and
turns the Alternator Alarm OFF.

Monitor Unit

[T T 1=

K] 7777.7n|

ODO0OO00O

1 6 7 8 9 0
Alternator
Alarm

T1J1-05-01-007
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Key Switch
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Battery
Relay gt
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Battery

Alternator M R
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Alternator Operation

* The alternator consists of field coil FC, stator call
SC and diode D. The regulator consists of tran-
sistors T1 and T2, Zener diode ZD and resis-
tances R1 and R2.

Alternator terminal B is connected to base B of
transistor T1 through the circuit [B - R - RF
- (R) - (R1)].

When the battery relay is ON, the battery voltage
is applied to base B of transistor T1 so that col-
lector C is connected to emitter E. Therefore,
field coil FC is grounded through transistor T1.

Alternator

Battery
Relay

* At the beginning, no current is flowing through

field coil FC. When the rotor starts rotating, al-
ternate current is generated in stator coil SC by
the rotor remanent magnetism.

When current flows through field coil FC, the ro-
tor is further magnetized so that the generating
voltage increases. Thereby, current flowing
through field coil FC increases. Therefore, gen-
erating voltage increases further and the batter-
ies start charging.

Regulator

Battery

T157-04-02-008

T2-5-12



SYSTEM / Electrical System

Regulator Operation

* When generating voltage increases more than
the set-voltage of Zener diode ZD, current flows
to base B of transistor T2 and collector C is con-
nected to emitter E.

¢ Current which was routed to base B of transistor
T1 disappears due to transistor T2 operation so
that transistor T1 is turned OFF.

* No current flows through filed coil FC and gener-
ating voltage at stator coil SC decreases.

Battery Relay

Battery

* When generating voltage decreases lower than
the set-voltage of Zener diode ZD, transistor T2
is turned OFF and transistor T1 is turned ON
again.

* Current flows through field coil FC and generat-
ing voltage at stator coil SC increases. The
above operation is repeated so that the alternator
generating voltage is kept constant.

—Q|I—|-—0-C—

T157-04-02-009
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SERGE VOLTAGE PREVENTION CIRCUIT

1. When the engine is stopped (key switch: OFF),
current from key switch terminal M is discon-
nected and the battery relay is turned OFF.

2. The engine continues to rotate due to inertia
force just after the key switch is turned OFF so
that the alternator continues to generate electric-
ity.

3. As the generating current cannot flow to the bat-
tery, surge voltage arises in the circuit and fail-
ures of the electronic components, such as the
controller, possibly cause. In order to prevent the
occurrence of surge voltage, the surge voltage
prevention circuit is provided.

4. When the alternator is generating electricity, gen-
erating current from alternator terminal L flows to
monitor unit terminal #C7. The monitor unit con-
nects terminal #A12 to ground.

5. Current flows through the load damp relay excit-
ing circuit and the load damp relay is turned ON.

6. Accordingly, even if the key switch is turned OFF
while the engine is rotating, battery current con-
tinues to excite the battery relay through the load
damp relay.

7. When the alternator stops generating, the battery
relay is turned OFF.

T2-5-14
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PILOT SHUT-OFF CIRCUIT (KEY SWITCH:
ON)

1. When the pilot shut-off lever is turned to the
UNLOCK position, the pilot shut-off switch is
turned ON.

2. Electrical current from fuse #4 flows to the
ground through the pilot shut-off relay and pilot
shut-off switch so that the pilot shut-off relay is
excited.

3. At the same time, the starter cut relay is con-
nected to the ground circuit.

4. When the pilot shut-off relay is excited, the
ground in pilot shut-off solenoid valve is con-
nected to the ground through the pilot shut-off
relay and security relay.

5. Therefore, the pilot shut-off solenoid valve is
turned ON, pressure oil from the pilot pump is
routed to the pilot valve.

6. When the key switch is turned to the START po-
sition, the starter cut relay is excited.

7. When the starter cut relay is excited, the circuit
between terminal ST in the key switch and ter-
minal S in starter relay is blocked.

8. Therefore, when the pilot shut-off lever is in the
UNLOCK position the key switch is turned to the
START position, the engine does not start.

T2-5-16
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SECURITY LOCK CIRCUIT

1. When the external alarm signal or password in-
put error signal from ICF is input to the monitor
unit, terminal #A4 is connected to the ground in-
side the monitor unit.

2. Therefore, the security relay and starter cut relay
are excited.

3. When the security relay is excited, the ground
circuit in pilot shut-off solenoid valve is blocked
and the pilot shut-off solenoid valve is turned
OFF.

4. Therefore, pressure oil which flows to the pilot
valve from the pilot pump is blocked by the pilot
shut-off solenoid valve.

5. When the starter cut relay is excited, the circuit
between terminal ST in the key switch and ter-
minal S in starter relay is blocked.

6. Therefore, when the key switch is turned to the
START position, the engine does not start.

T2-5-18
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ENGINE STOP CIRCUIT (KEY SWITCH:
OFF)

1. When the key switch is turned from the ON posi-
tion to the OFF position, the signal current indi-
cating that the key switch is ON stops flowing
from terminal M to ECM terminal #V24.

2. ECM stops injection of injector and the engine
stops.

3. When the engine stops, ECM turns the ECM
main relay OFF.

Key Switch
B|G{Gahed MBT
H [olo
OFF
ACCIOHH—0
ON [o——010
cTARTIOHOHOIO
Fusible Link 2| 3[4 5[6
(45A)

Battery _ _‘ ’_ HH
— = J’\j@ EAEA ittt ittt
1 4’52| 25 HL Fuse
ﬁc ECM Main Relay | BOX
? \ 1l

iz
6 5

:

ECM
V24
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SECURITY HORN CIRCUIT

1. When the external alarm signal or password in-
put error signal from ICF is input to the monitor
unit, terminal #A3 is connected to the ground in-
side the monitor unit.

2. Therefore, the security horn relay is excited.

3. When the security horn relay is excited, electrical
current from fuse #9 operates the security horn.

From Battery

Fuse #9

Signal from ICF

'

A3

Monitor Unit

Security Horn D—xi 1

113
Security Horn
Relay {M

]

20514

77

T1V1-02-05-006
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WORKING LIGHT CIRCUIT

Working Light and Cab Light Circuit

1. When the working light switch moves to position
1, monitor unit terminal #B20 receives the signal.

2. Terminal #A1 is connected to the ground inside
the monitor unit.

3. Therefore, light relay 1 is excited, current from
fuse #29 flows to the working light and cab light,
and turns on the working light and cab light.

Boom Light Circuit

1. When the working light switch moves to position
2, monitor unit terminal #A6 receives the signal.

2. Terminal #A5 is connected to the ground inside
the monitor unit.

3. Therefore, light relay 2 is excited, current from
fuse #1 flows to the boom light, and turns on the
boom light.

T2-5-22
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Boom Light Monitor Unit
Input

A-5

Working Light
Switch

A-1

Working Light
Input

From Battery
Fuse #29

Light Relay 1 Light Relay 2

L 8
|
2 4

Cab Light

Working Light

Boom Light
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WIPER / WASHER CIRCUIT

Wiper Circuit

1. The wiper / washer switch sends the electrical
signal on position the INT. in response to the set
intervals to the monitor unit.

2. The monitor unit connects terminal #A2 to the
ground according to the input intervals.

3. Therefore, the wiper relay repeats to turn ON and
OFF.

4. When the wiper relay is turned ON, current from
fuse #2 flows to the wiper motor and the wiper
moves.

Washer Circuit

1. While pushing the wiper/washer switch, the
monitor unit receives the electrical signal from
the wiper/washer switch.

2. The monitor unit connects terminal #A10 to the
ground and the washer relay is excited.

3. Current from fuse #2 flows to the washer motor
and washer liquid jets.

Position ITN. |Set Time

Slow 8 seconds
Middle 6 seconds
Fast 3 seconds

M178-01-016
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COMPONENT OPERATION / Pump Device

OUTLINE

The pump device consists of main pumps (1, 2), pilot
pump and fan pump.

The engine output is transmitted via the coupling. Af-
ter being distributed by the gear, the engine power
drives the pumps respectively. The reduction gear
ratio of engine and main pump (2) is 1:1, engine and
main pump 1 / pilot pump is 1:32/31, and engine and
fan pump is 1:1.

The main pump is a swash plate type variable dis-
placement plunger pump.

The two main pumps arranged in parallel supply
high-pressure oil for work to the main circuit.

The pilot pump is a gear pump and supplies pressure
oil to the pilot circuit.

The fan pump is a swash plate type variable dis-
placement plunger pump and supplies pressure oil to
the fan motor.

Regulator

Fan Pump

Main Pump 2

Regulator

Main Pump 1

Pilot Pump

T1J1-03-01-028
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COMPONENT OPERATION / Pump Device

MAIN PUMP, FAN PUMP

The main pump and fan pump are swash plate type
variable displacement plunger pump.

Shaft (1) is splined to cylinder block (3). Plunger (2) is
inserted into cylinder block (3).

The engine output is transmitted to shaft (1) via the
pump transmission.

Main Pump

When shaft (1) rotates, plunger (2) rotates with cylin-
der block (3) together. Plunger (2) slides on shoe
plate (4) and reciprocate in the bore of cylinder block
(3) due to inclination of swash plate (5). By this
reciprocation, suction and delivery of hydraulic oil are
carried out.

T1J1-03-01-002

Fan Pump

1 : 8
LliEat RS- ok
AN QI»' 9 OJ/
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j \_ T1J1-03-01-003
5 4
1- Shaft 3 - Cylinder Block 4 - Shoe Plate 5- Swash Plate
2 - Plunger
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COMPONENT OPERATION / Pump Device

Delivery Rate Increase/Decrease Operation

The main pump delivery rate is changed by changing
the swash plate (3) angle (displacement angle) and
changing plunger stroke.

Servo piston (2) is moved by pressure oil from the
regulator and the swash plate (3) angle (displacement
angle) is controlled.

As swash plate (3) is connected to servo piston (2),
the swash plate (3) angle is changed by the
movement of servo piston (2).

3 T142-02-01-001

1- Shaft 3 - Swash Plate 5- Cylinder Block 6 - Valve Plate
2 - Servo Piston 4 - Plunger
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COMPONENT OPERATION / Pump Device

REGULATOR FOR MAIN PUMP

The regulators are provided on the top of main pumps
and control the pump delivery flow rate. Pump
delivery flow rate is controlled as flow rate control
pressure from pump control solenoid valve (4)
increases or decreases.

Self pump delivery pressure P1 is routed to spool (2)
through check valve (6) and acts on spool (2). Main
pump delivery pressure P1 is also routed into the
small chamber of servo piston (11) all the time.

As pump control solenoid valve (4) is activated, servo
assist pressure Psv from the pilot pump is reduced
and acts on pilot piston (3) as flow rate control pres-
sure.

Also, servo assist pressure Psv is combined with self
pump delivery pressure P1 through check valve (5).

To Control

5
Valve
Psv

Pilot Pump 11

Main Pump

T1J1-03-01-004
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Pilot Pump
1- Sleeve
2 - Spool
3 - Pilot Piston

5-
6 -

Increase«Displacement Angle—Decrease

Pump Control Solenoid 7 - Spring
Valve

Check Valve 8- Pin
Check Valve 9- Pin

Small
Chamber

P1

Main Pump

10 - Feedback Lever

11 - Servo Piston

T1J1-03-01-024
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COMPONENT OPERATION / Pump Device

Control by Flow Rate Control Pressure of Pump
Control Solenoid Valve

* Minimum Flow Rate (Regulator Operation with
Flow Rate Control Pressure 0)

. When flow rate control pressure from pump 3. As servo piston (11) moves, feedback lever (10)
control solenoid valve (4) is 0, spool (2) is rotates counterclockwise around pin (9).
pushed to the left by spring (7). 4. As the top end of feedback lever (10) is
. As a result, own pump delivery pressure P1 is connected to sleeve (1) by pin (8), sleeve (1)
routed into the large chamber in servo piston (11) moves to the left.
through check valve (6), sleeve (1) and spool (2). Servo piston (11) continues to move until the
Although own pump delivery pressure P1 is also notches on sleeve (1) and spool (2) and closed
routed into the small chamber in servo piston (11), completely.
servo piston (11) moves to the right due to the 5. With the above operation, the pump

difference in pressure receiving areas.

5
Psv/

displacement angle becomes the minimum so
that pump delivery flow rate become minimum.

To Control
Valve

Pilot Pump 11

Main Pump T1J1-03-01-005
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COMPONENT OPERATION / Pump Device

1.

Increasing Flow Rate (Regulator Operation with
Flow Rate Control Pressure Increasing)

When pump control solenoid valve (4) is actuated,
flow rate control pressure Pi in proportion to the
movement of pump control solenoid valve (4)
acts on pilot piston (3) and moves spool (2) to the
right until spool (2) balances with spring (7).

. When spool (2) moves to the right, the large

chamber of servo piston (11) is connected to the
hydraulic oil tank through passage in spool (2).
As own pump delivery pressure P1 is routed into
the small chamber of servo piston (11) all the
time, servo piston (11) moves to the left and oil in
the large chamber is returned to the hydraulic oil
tank.

4.

5.

As servo piston (11) moves to the left, feedback
lever (10) rotates clockwise around pin (9).

As the top end of feedback lever (10) is
connected to sleeve (1) by pin (8), sleeve (1)
moves to the right.

Servo piston (11) continues to move until the
notches on sleeve (1) and spool (2) are closed
completely.

With the above operation, the pump
displacement angle is increased, and pump
delivery flow rate increases. Increasing amount
of pump delivery flow rate is proportional to the
that of flow rate control pressure Pi.

To Control
Valve

Pilot Pump 1

10

Main Pump T1J1-03-01-006
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COMPONENT OPERATION / Pump Device

1.

Decreasing Flow Rate (Regulator Operation with
Flow Rate Control Pressure Decreasing)

When flow rate control pressure Pi from pump
control solenoid valve (4) decreases, spool (2) is
returned to the left until spool (2) balances with

spring (7).

. Pressure oil acting on pilot piston (3) is returned

to the hydraulic oil tank via through pump control
solenoid valve (4).

. As spool (2) moves to the left, own pump delivery

pressure P1 is routed into the large chamber in
servo piston (11) through check valve (6), sleeve
(1) and spool (2).

Although own pump delivery pressure P1 is also
routed into the small chamber in servo piston (11),
servo piston (11) moves to the right due to the
difference in pressure receiving areas.

4. As servo piston (11) moves to the right, feedback
lever (10) rotates counterclockwise around pin
(9).

5. As the top end of feedback lever (10) is
connected to sleeve (1) by pin (8), sleeve (1)
moves to the left.

Servo piston (11) continues to move until the
notches on sleeve (1) and spool (3) are closed
completely.

6. With the above operation, the pump
displacement angle is reduced and pump
delivery flow rate decreases. Decreasing amount
of pump delivery flow rate is proportional to that
of flow rate control pressure Pi.

5 To Pilot
Valve
Psv

Pilot Pump 1

Main Pump T1J1-03-01-005
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COMPONENT OPERATION / Pump Device

REGULATOR FOR FAN PUMP

The regulator is provided on the top of the fan pump As fan pump control solenoid valve (17) is activated,
and control the fan pump delivery flow rate. Pump pilot pressure Pr from the pilot pump is reduced and
delivery flow rate is controlled as flow rate control acts on pilot piston (22) as flow control pressure Pi.
pressure from fan pump control solenoid valve (17)

increases or decreases.

Own pump delivery pressure P3 is routed to

compensating piston (1), spool (2) and the small

chamber in servo piston (15) all the time.

17
/ To Fan Motor

Pilot Pump 15 Fan Pump T1J1-03-01-013
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COMPONENT OPERATION / Pump Device

Lin

k Mechanism

The movement of pilot piston (22) is transmitted
through pin (21) to lever 1 (18). Lever 1 (18) is
turned about pin (19), which is fixed to the axial
plug.

* The movement of pilot piston (11) is transmitted

through pin (12) to lever 2 (4). Lever 2 (4) is
turned about pin (5), which is fixed to the hous-
ing.

* Pin (7) is attached to feedback lever (13). Both

oo~ DN
[ T

ends of pin (7) are inserted into holes (23, 8) on
lever 1 (18) and lever 2 (4).

Housing 5

N

N
N

\

. [l

15

Spool 7- Pin
Lever 2 8- Hole
Pin 11 - Compensating Rod

Pin 12 - Pin

7// 12
11 é/,J/ 4
\) ¢
24 al
N

13-
14 -
15 -
18 -

Therefore, when lever 1 (18) or lever 2 (4) turns,
pin (7) contacts the hole of the turned lever.
Feedback lever (13) turns about pin (14) at-
tached to servo piston (15).

In addition, when servo piston (15) moves, feed-
back lever (13) is moved through pin (14).

At this time, as neither lever 1 (18) nor lever 2 (4)
move, feedback lever (13) turns about pin (7).

NOTE —P»: Displacement Angle: Small
--Jp»: Displacement Angle: Large

Axial Plug

T1J1-03-01-007

Feedback Lever 19 - Pin

Pin 21 - Pin

Servo Piston 22 - Pilot Piston
Lever 1 23 - Hole
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(Blank)
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COMPONENT OPERATION / Pump Device

Control by Flow Rate Control Pressure of Fan
Pump Control Solenoid Valve

* Decreasing Flow Rate (Regulator Operation with
Flow Rate Control Pressure Increasing)

1. When fan pump control solenoid valve (17) is ac- 7. With the above operation, pump delivery flow rate
tivated, flow rate control pressure Pi in proportion decreases according to increasing amount of
to the movement of fan pump control solenoid flow rate control pressure Pi.
valve (17) is routed to pilot piston (22) through
spool (16). When pilot pressure Pi increases, pi- % NOTE: Refer to the pilot circuit in Hydraulic Sys-
lot piston (22) moves to the right until pilot piston tem group / SYSTEM.

(22) balances with spring (20).

2. Pilot piston (22) moves lever 1 (18) through pin Q
(21). Lever 1 (18) rotates counterclockwise about
pin (19) fixed to the axial plug. g:;?;";

3. Pin (7), which is attached to feedback lever (13),
is inserted into hole (23) of lever 1(18). Therefore,
feedback lever (13) rotates clockwise about pin *

(14) by the turning of lever 1 (18) and moves
spool (2) to the right.

4. When spool (2) moves, own pump delivery pres-
sure P3 acts on the large chamber in servo pis-

ton (15) through spool (2). Although own pump Pi (Flow Rate Control
delivery pressure P3 acts on the small chamber, Pressure)

servo piston (15) moves to the right due to the /'16 To Fan Mot
difference in pressure receiving area. © Fan Moo

5. As the pump displacement angle reduces ac-
cording to the movement of servo piston (15),
pump delivery flow rate decreases.

6. When servo piston (15) moves, feedback lever
(13) moves through pin (14). As neither pilot pis-
ton (22) nor lever 1 (18) moves, feedback lever
(13) rotates counterclockwise about pin (7) and
moves spool (2) to the left. When the notches on
sleeve (3) and spool (2) are closed completely,
own pump delivery pressure P3 does not act on
the large chamber in servo piston (15) and servo
piston (15) stops moving.

O

Pilot Pump

Fan Pump

T1J1-03-01-022
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COMPONENT OPERATION / Pump Device

Section A 2 3 4 5 6 7

L

:[ U mﬁ'}:'\ - Small Chamber

| /A f | P2
/ (\
Large Chamber 15~ 14 134\ _) 12 Y11 L10
Increase«Displacement Angle—Decrease Fan Pump
T1J1-03-01-030
Section B 16 17 18 19 7
— e~
i
] o] ]
N
Pi
Pr I~ —23

Pilot Pump
T1J1-03-01-019

22 14 13 21 20
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COMPONENT OPERATION / Pump Device

1 Axial Plug
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COMPONENT OPERATION / Pump Device

(Blank)
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COMPONENT OPERATION / Pump Device

* Increasing Flow Rate (Regulator Operation with
Flow Rate Control Pressure Decreasing)

. When fan pump control solenoid valve (17) is ac-
tivated, flow rate control pressure Pi in proportion
to the movement of fan pump control solenoid
valve (17) is routed to pilot piston (22) through
spool (16). When pilot pressure Pi decreases,
pilot piston (22) moves to the left until pilot piston
(22) balances with spring (20).

. Pilot piston (22) moves lever 1 (18) through pin
(21). Lever 1 (18) rotates clockwise about pin
(19) fixed to the axial plug.

. Pin (7), which is attached to feedback lever (13),
is inserted into hole (23) of lever 1(18). Therefore,
feedback lever (13) rotates counterclockwise
about pin (14) by the turning of lever 1 (18) and
moves spool (2) to the left.

. When spool (2) moves, the large chamber in
servo piston (15) is connected to the hydraulic oil
tank though spool (2). As own pump delivery
pressure P3 acts on the small chamber, servo
piston (15) moves to the left.

. As the pump displacement angle increases ac-
cording to the movement of servo piston (15),
pump delivery flow rate increases.

. When servo piston (15) moves, feedback lever
(13) moves through pin (14). As neither pilot pis-
ton (22) nor lever 1 (18) moves, feedback lever
(13) rotates clockwise about pin (7) and moves
spool (2) to the right. When the notches on
sleeve (3) and spool (2) are closed completely,
the large chamber in servo piston (15) is not
connected and servo piston (15) stops moving.

7. With the above operation, pump delivery flow rate
decreases according to increasing amount of
flow rate control pressure Pi.

@ NOTE: Refer to the pilot circuit in Hydraulic Sys-
tem group / SYSTEM.

(Flow
Rate)

Pi (Flow Rate Control
Pressure)

16
/ To Fan Motor

Pi |
\ E
Mhay

22 <

O

Pilot Pump

Fan Pump

T1J1-03-01-023
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COMPONENT OPERATION / Pump Device

Section A 2 3 \ 4 5 6 7
ﬁ 8
. ::_J!
FE = 1]
I
—-=
— g — =2 1o 9
1 —_— T
IH ]
O — I -+ =
O ',-\ _T 1 1 ]
U I,r -] Small Chamber

)

ief \ B

| ‘ |

| (\ \ | P3

Large Chamber 15 14-/> ) 13-12%-11%10
Increase<Displacement Angle—Decrease Fan Pump
T1J1-03-01-016
Section B
N
Pi~
.y
Pr
Pilot Pump
T1J1-03-01-031

T3-1-21



COMPONENT OPERATION / Pump Device

Axial Plug
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COMPONENT OPERATION / Pump Device

(Blank)
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COMPONENT OPERATION / Pump Device

Control by Own Pump Delivery Pressure

@ NOTE: This control is performed in case speed

increases beyond the rated speed when
starting.

* Decreasing Flow Rate

1.

When own pump delivery pressure P3 increases
from C to D, compensating piston (1) moves
compensating rod (11) to the right until compen-
sating piston (1) balances with outer spring (10)
and inner spring (9).

Compensating rod (11) moves lever 2 (4) through
pin (12). Lever 2 (4) rotates counterclockwise
about pin (5) fixed to the housing.

Pin (7), which is attached to feedback lever (13),
is inserted into hole (8) of lever 2 (4). Therefore,
feedback lever (13) rotates clockwise about pin
(14) by the turning of lever 2 (4) and moves spool
(2) to the right.

. When spool (2) moves, own pump delivery pres-

sure P3 acts on the large chamber in servo pis-
ton (15) through spool (2). Although own pump
delivery pressure P3 acts on the small chamber,
servo piston (15) moves to the right due to the
difference in pressure receiving area.

. The pump displacement angle reduces according

to the movement of servo piston (15) and the
pump delivery flow rate decreases.

As own pump delivery pressure P3 acts on com-
pensating piston (1), although piston (15) moves,
compensating rod (11) and lever 2 (4) do not
move.

When servo piston (15) moves, feedback lever
(13) moves through pin (14). As neither com-
pensating rod (11) nor lever 2 (4) moves, feed-
back lever (13) rotates counterclockwise about
pin (7) and move spool (2) to the left.

8. The notches on spool (2) and sleeve (3) are
closed completely and own pump delivery pres-
sure P3 does not act on the large chamber in
servo piston (15), so that the movement of servo
piston (15) stops moving.

9. With the above operation, pump delivery flow rate
is decreased from A to B, and load of the pump is
reduced.

(Flow
Rate)

A e
B

C D (Delivery
Pressure)

To Fan Motor

224

O 9,1o-l

Pilot Pump

Fan Pump

T1J1-03-01-015
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COMPONENT OPERATION / Pump Device

Section A 2 3 4\ 5 '\ / 6 7

Small Chamber

| ‘ ) | P
Large Chamber / / ?_ﬂ \ \ C
15 14 13 12 11 -10
Increase«Displacement Angle—Decrease Fan Pump T1J103-01-014
Housing

.s/’
NS
NE()I’\

T1J1-03-01-007
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COMPONENT OPERATION / Pump Device

* Increasing Flow Rate

. When own pump delivery pressure P3 decreases
from D to C, compensating piston (1) and com-
pensating rod (11) are returned to the left until
compensating piston (1) balances with outer
spring (10) and inner spring (9).

. Compensating rod (11) moves lever 2 (4) through
pin (12). Lever 2 (4) rotates clockwise about pin
(5) fixed to the housing.

. Pin (4), which is attached to feedback lever (7), is
inserted into the hole of lever 2(13). Therefore,
feedback lever (13) rotates counterclockwise
about pin (14) by the turning of lever 2 (4) to
move spool (2) to the left.

. When spool (2) moves, the large chamber in
servo piston (15) is connected to the hydraulic oil
tank through spool (2). As own pump delivery
pressure P3 acts on the small chamber, servo
piston (15) moves to the left.

. The pump displacement angle increases accord-
ing to the movement of servo piston (15) and
pump delivery flow rate increases.

Pilot Pump

6. When servo piston (15) moves, feedback lever

(13) moves through pin (14). As neither com-
pensating rod (11) nor lever 2 (4) moves, feed-
back lever (13) rotates clockwise about pin (7)
and moves spool (2) to the right. The notches on
spool (2) and sleeve (3) are closed completely
and the large chamber in servo piston (15) is not
connected to the hydraulic oil tank, so that the
movement of servo piston (15) stops moving.

7. With the above operation, pump delivery flow rate

increases from B to A.

(Flow
Rate)

A
B F-=-=-======+ -

ObF-=-=====--

(Delivery
Pressure)

To Fan Motor

Fan Pump

T1J1-03-01-017
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COMPONENT OPERATION / Pump Device

Secton A SN / 6 7
L | |

FE" = Tl
I
c_:‘:_:: A R e — 9
1 \ — Iy )
<= |
ek e
O= — = —
O /=
- Small Chamber
U i)
o
/ fl \ P3
Large Chamber 15-/14/ ?___j\ 13 12 11 10
Increase<Displacement Angle—Decrease Fan Pump T11-03:01-016

Housing

A 7
<

5’1\
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COMPONENT OPERATION / Pump Device

PUMPS 1, 2 CONTROL SOLENOID VALVE,
FAN PUMP CONTROL SOLENOID VALVE

The pump control solenoid valve is quipped with the
regulator for pumps 1, 2 and fan pump.

The pump control solenoid valve supplies the flow
rate control pressure to the regulator and controls the
pump delivery flow rate.

Operation

1. In neutral, port Pi and the output port are blocked
by spool (1). The output port is connected to port
T through the notch in spool (1).

2. When current from MC (main controller) flows to
solenoid (4), solenoid (4) is excited and pushes
spring 2 (3).

3. Spring 2 (3) pushes spool (1) to the left. Port Pi is
connected to the output port through the notch in
spool (1). Therefore, pressure in the output port
increases.

4. There is the pressure receiving area difference in
the notch in spool (1). The area of right side (B) is
larger than that of left side (A).

5. When pressure in the output port starts to in-
crease, Pi1xA+S2 (force pushing spool (1) to the
left) becomes stronger than Pi1xB+S1 (force
pushing spool (1) to the right). Therefore, spool
(1) moves to the left.

6. When pressure in the output port increase further,
Pi1xB+S1 (force pushing spool (1) to the right)
becomes stronger than Pi1xA+S2 (force pushing
spool (1) to the left). Therefore, spool (1) returns
to the right.

7. Consequently, as port Pi and the output port are
blocked by spool (1), pressure in the output port
stops increasing.

Pi1: Pressure in the output port

A, B: Pressure receiving area on spool (1)
S1: Spring 1 (2) force

(Force pushing spool (1) to the left side)
S2: Spring 2 (3) force

(Force pushing spool (1) to the right side)
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COMPONENT OPERATION / Pump Device

Neutral state:

2 3 4
[

—
 \
1 - 1
| W—
—
Port Pi Port T
T1J1-03-01-032
Output Port
Operating state:
4
[ ——
—
 \
1
| W—
—
Port Pi
T1J1-03-01-033
Output Port
1 - Spool 2- Spring 1 3- Spring 2 4 - Solenoid
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COMPONENT OPERATION / Pump Device

PILOT PUMP

Drive gear (1) is driven by the engine through the
transmission, which in turn rotates driven gear (2) as
they are meshed together.

1- Drive Gear
2 - Driven Gear

PUMP DELIVERY PRESSURE SENSOR

This sensor detects pump delivery pressures, which
are used in order to control various operations. When
oil pressure is applied onto diaphragm (6), diaphragm
(6) is deformed. The deformation of diaphragm (6) is
detected as the electrical signals.

3- Ground 5- Power Source (5V)
4 - Output 6 - Pressure Receiving Area
(Diaphragm)

PUMP REGULATOR PRESSURE (FLOW
RATE CONTROL PRESSURE) SENSOR

This sensor detects pump control pressures, which
are used in order to control various operations. When
oil pressure is applied onto diaphragm (7), diaphragm
(7) is deformed. The deformation of diaphragm (7) is
detected as the electrical signals.

7 - Pressure Receiving Area 9- Output
(Diaphragm)
8- Ground 10 - Power Source (5V)

Inlet
Port

4

T137-02-03-005

Vad

T157-02-03-010

T1J1-03-01-029
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COMPONENT OPERATION / Swing Device

OUTLINE

The swing device consists of the valve unit, the swing
motor and the swing reduction gear.

The valve unit prevents the cavitation and overloads
in the swing circuit.

The swing motor is a swash plate type axial plunger
motor (with built-in swing parking brake), which is
driven by pressure oil from the pump and is provided
with the swing reduction gear.

The swing reduction gear turns the swing motor with
large torque at slow speed and swings the upper-
structure.

\) 4&!’0\. Valve Unit
A S R
e ‘\‘\4\ 0

‘ > Swing Motor

Swing Reduction
Gear

T16J-03-02-001
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COMPONENT OPERATION / Swing Device

SWING REDUCTION GEAR

The swing reduction gear is a two-stage planetary
gear type.

Ring gear (8) is provided on inside of the housing, is
fixed to the upperstructure with the bolt, and does not
rotate.

Shaft (6) in the swing motor drives first stage sun gear
(5).

Then, rotary power is transmitted to second stage sun
gear (3) via first stage planetary gear (7) and first
stage carrier (4). Second stage sun gear (3) rotates
shaft (1) via second stage planetary gear (9) and
second stage carrier (2).

As shaft (1) meshes with the internal gear of swing
bearing fixed to the undercarriage, the upperstructure
is rotated.

1- Shaft 4 - First Stage Carrier
2 - Second Stage Carrier 5- First Stage Sun Gear

3 - Second Stage Sun Gear

6 -
7 -

Shaft in Swing Motor
First Stage Planetary Gear

© 00 N o

8 -
9-

T16J-03-02-002

Ring Gear
Second Stage Planetary
Gear

T3-2-2



COMPONENT OPERATION / Swing Device

SWING MOTOR

The swing motor consists of swash plate (1), rotor (4),
plunger (10), valve plate (5), housing (3) and swing
parking brake (springs (6), brake piston (7), plate (8),
friction plate (9)).

Shaft (12) is splined to rotor (4) into which plunger
(10) is inserted.

When pressure oil is supplied from the pump, plunger
(10) is pushed. Shoe (2) at the top of plunger (10)
slides over swash plate (1) so that rotor (4) rotates.

The top of shaft (12) is splined to the first stage sun
gear of swing reduction gear. Therefore, the rotation
of shaft (12) is transmitted to the swing reduction

gear.

1- Swash plate 4 - Rotor
2- Shoe 5- Valve Plate
3 - Housing 6 - Spring

T178-03-02-002

7 - Brake Piston 10 - Plunger
8- Plate 11 - Retainer
9- Friction Plate 12 - Shaft

T3-2-3



COMPONENT OPERATION / Swing Device

SWING PARKING BRAKE

The swing parking brake is a wet type multiplate disc
brake and a negative mechanism that releases the
brake when brake release pressure acts in brake pis-
ton chamber (8).

The brake release pressure is supplied from the pilot
pump only when either swing or front attachment is
operated.

In other cases (including engine stopping), the brake
release pressure returns to the hydraulic oil tank, so
that the brake is applied automatically by spring (4).

When Brake is Applied

1. When the swing or front attachment control lever
is returned to neutral, the swing parking brake
release spool in signal control valve is returned to
neutral and pilot pressure to port SH disappears.

2. Check valve (7) is closed and the brake release
pressure through orifice (6) is released to the
swing motor housing.

3. As a result, the force of spring (4) acts on plate
(2), which is engaged with the external circum-
ference of rotor (1), and on friction plate (3),
which is engaged with the inside of housing (9)
through brake piston (5). Thus, the external cir-
cumference of rotor (1) is secured with friction
force.

When the engine stops, the brake is applied
automatically as pressure is not applied to port
SH.

When Brake is Released

1. When the swing or front attachment control lever
is operated, the swing parking brake release
spool in signal control valve is shifted. Then, pilot
pressure from the pilot pump is applied to port
SH.

2. Pilot pressure to port SH pushes to open check
valve (7), and acts in brake piston chamber (8).

3. As aresult, as brake piston (5) is pushed upward,
plate (2) and friction plate (3) are freed, so that
the brake is released.

T3-2-4



COMPONENT OPERATION / Swing Device

1-
2.
3-

Rotor
Plate
Friction Plate

i
W,

f
i \\

J

Port SH (Brake
Release Pressure)

Sy

T178-03-02-003

4 - Spring 6 - Orifice 8 - Brake Piston Chamber
5- Brake Piston 7 - Check Valve 9- Housing
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COMPONENT OPERATION / Swing Device

VALVE UNIT

The valve unit consists of make-up valve and relief
valve.

The make-up valve prevents cavitation in the circuit
and the relief valve prevents surge pressure and
overloads in the circuit.

Make-Up Valve

During swing stopping operation, the swing motor is
driven by the inertial force of swing frame. The swing
motor is turned forcibly in excess of oil pressure from
the pump, so that cavitation may be generated in the
motor.

In order to avoid this cavitation, when pressure in the
swing circuit becomes lower than that in the return
circuit (port M), the poppet opens to draw hydraulic
oil and compensates the lack of oil feed.

Relief valve

"= Make-Up Valve

M\ Port M

Control Valve

Control Valve

Make-Up Valve

Relief Valve

T1J1-03-02-001

Poppet

Make-Up Valve

T178-03-02-004
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COMPONENT OPERATION / Swing Device

Relief Valve

During starting or stopping swing operation, pressure
in the swing circuit becomes high. The relief valve
prevents the circuit pressure from rising higher than
the set-pressure.

Low Pressure Relief Operation (Shockless Function):

1. Pressure at port HP (swing circuit) is routed into
oil chamber C (9) through orifice (2) in poppet
(1).

2. When pressure oil in chamber C (9) flows to oil
chamber A (8) through passage A (4) and to oll
chamber B (7) through passage B (5).

3. As the receiving area in oil chamber B (7) is lar-
ger than that in oil chamber A (8), piston (6)
moves to the left.

4. As long as piston (6) keeps moving, a pressure
difference is developed between the front and the
rear of poppet (1). When this pressure difference
is increased more than the spring (3) force, pop-
pet (1) is unseated and pressure oil flows to port
LP from port HP.

5. When piston (6) is moved to full stroke, the pres-
sure difference between the front and the rear of
poppet (1) disappears and poppet (1) is seated.

High Pressure Relief Operation (Overload Preven-
tion):

1. After piston (6) is moved to full stroke, spring (3)
is compressed and the circuit pressure becomes
the relief set-pressure.

2. If pressure at port HP increases more than the
spring (3) set-pressure, poppet (1) is unseated
and pressure oil flows to port LP from port HP.

3. When pressure at port HP is reduced to the
specified level, poppet (1) is seated by the spring
(3) force.

1 2 3 4 5 6
HP
— P — O
Ll (T
i LP
8 7 T178-03-02-005
1- Poppet 4 - PassageA 6 - Piston 8- Qil Chamber A
2 - Orifice 5- Passage B 7 - QOil Chamber B

3- Spring

9 - Oil Chamber C
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(Blank)
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COMPONENT OPERTATION / Control Valve

OUTLINE

The control valve controls the pressure, flow rate and
flow direction in the hydraulic circuit. The main control
valve consists of two rows of 4-spool section and
5-spool section.

The major parts are main relief valve, flow combiner
valve and spools, and are operated by pilot oil pres-
sure.

As for the spools, in the 4-spool section of control valve,
right travel, bucket, boom 1 and arm 2 are arranged in
that order as viewed from the machine front. In the
5-spool section, left travel, auxiliary, boom 2, arm 1 and
swing are arranged in that order as viewed from the
machine front.

Swing 5-Spool Section

Auxiliary
Travel (Left)

Main Relief Valve
Arm 2

Boom 1

Bucket

Travel (Right)

T1J1-03-03-010
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COMPONENT OPERTATION / Control Valve

4-Spool Section

1- Bypass Shut-Out Valve

2 - Arm Regenerative Valve
(Switch Valve)

3- Check Valve (Arm 1
Roll-Out Parallel Circuit)

4 - Load Check Valve (Arm 1
Roll-In Parallel Circuit)

5- Load Check Valve (Swing
Tandem Circuit)

6 - Load Check Valve (Arm 1
Tandem Circuit)

7 - Arm Regenerative Valve
(Check Valve)

8 - Arm Anti-Drift Valve (Check
Valve)

9- Arm Anti-Drift Valve (Switch
Valve)

10 - Overload Relief Valve (Arm
Roll-Out)

11 - Overload Relief Valve (Arm
Roll-In)

12 - Load Check Valve (Boom 2
Tandem Circuit)

13 - Load Check Valve (Boom 2
Parallel Circuit)

14 - Boom Regenerative Valve

15 - Overload Relief Valve
(Boom Mode)

16 - Boom Overload Relief
Control Valve

17 - Load Check Valve (Auxil-
iary Tandem Circuit)

18 - Overload Relief Valve
(Auxiliary)

19 - Overload Relief Valve
(Auxiliary)

20 - Load Check Valve (Auxil-
iary Parallel Circuit)

21 - Load Check Valve (Left
Travel Tandem Circuit)

22 - Bypass Shut-Out Valve

23 - Load Check Valve (Left
Travel Parallel Circuit)

24 - Check Valve (Main Relief
Pressure Flow Combining
Circuit)

25 - Check Valve (Bucket Flow
Combining Circuit)

26 - Check Valve (Auxiliary
Flow Combining Circuit)

27 - Check Valve (Bucket Flow
Combining Circuit)

28 - Flow Combiner Valve

29 - Check Valve (Flow Com-
biner Valve Circuit)

30 - Check Valve (Main Relief
Pressure Flow Combining
Circuit)

31 - Main Relief Valve

32 - Load Check Valve (Bucket
Parallel Circuit)

33 - Bucket Regenerative Valve
(Switch Valve)

34 - Bucket Regenerative Valve
(Check Valve)

35 - Overload Relief Valve
(Bucket Roll-Out)

36 - Overload Relief Valve
(Bucket Roll-In)

37 - Boom Flow Rate Control
Valve (Switch Valve)

38 - Boom Flow Control Valve
(Poppet Valve)

39 - Overload Relief Valve
(Boom Lower)

40 - Overload Relief Valve
(Boom Raise)

41 - Boom Anti-Drift Valve
(Switch Valve)

42 - Boom Anti-Drift Valve
(Check Valve)

43 - Check Valve (Arm
Make-Up Circuit)

44 - Arm Flow Rate Control
Valve (Switch Valve)

45 - Arm Flow Rate Control
Valve (Poppet Valve)

T3-3-3
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COMPONENT OPERTATION / Control Valve

5-Spool Section

10

15, 16

19

Bypass Shut-Out Valve

2 - Arm Regenerative Valve
(Switch Valve)

3- Check Valve (Arm 1
Roll-Out Parallel Circuit)

4 - Load Check Valve (Arm 1
Roll-In Parallel Circuit)

5- Load Check Valve (Swing
Tandem Circuit)

6 - Load Check Valve (Arm 1
Tandem Circuit)

7 - Arm Regenerative Valve
(Check Valve)

8 - Arm Anti-Drift Valve (Check
Valve)

9- Arm Anti-Drift Valve (Switch
Valve)

10 - Overload Relief Valve (Arm
Roll-Out)

11 - Overload Relief Valve (Arm
Roll-In)

12 - Load Check Valve (Boom 2
Tandem Circuit)

13 - Load Check Valve (Boom 2
Parallel Circuit)

14 - Boom Regenerative Valve

15 - Overload Relief Valve
(Boom Mode)

16 - Boom Overload Relief
Control Valve

17 - Load Check Valve (Auxil-
iary Tandem Circuit)

18 - Overload Relief Valve
(Auxiliary)

19 - Overload Relief Valve
(Auxiliary)

20 - Load Check Valve (Auxil-
iary Parallel Circuit)

21 - Load Check Valve (Left
Travel Tandem Circuit)

22 - Bypass Shut-Out Valve

23 - Load Check Valve (Left
Travel Parallel Circuit)
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o
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24 - Check Valve (Main Relief
Pressure Flow Combining
Circuit)

Check Valve (Bucket Flow
Combining Circuit)

Check Valve (Auxiliary
Flow Combining Circuit)
Check Valve (Bucket Flow
Combing Circuit)

Flow Combiner Valve

25 -
26 -
27 -
28 -

29 - Check Valve (Flow Com-
biner Valve Circuit)
Check Valve (Main Relief
Pressure Flow Combining
Circuit)

Main Relief Valve

30 -

31-

32 - Load Check Valve (Bucket

Parallel Circuit)

Bucket Regenerative Valve

(Switch Valve)

34 - Bucket Regenerative Valve
(Check Valve)

33 -

1

12
18

17

22

T450-03-03-027

35 - Overload Relief Valve

(Bucket Roll-Out)

36 - Overload Relief Valve

(Bucket Roll-In)

37 - Boom Flow Rate Control

Valve (Switch Valve)

38 - Boom Flow Control Valve

(Poppet Valve)

39 - Overload Relief Valve

(Boom Lower)

40 - Overload Relief Valve

(Boom Raise)

41 - Boom Anti-Drift Valve

(Switch Valve)

42 - Boom Anti-Drift Valve

(Check Valve)

43 - Check Valve (Arm

Make-Up Circuit)

44 - Arm Flow Rate Control

Valve (Switch Valve)

45 - Arm Flow Rate Control

Valve (Poppet Valve)
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COMPONENT OPERTATION / Control Valve

12 - Load Check Valve (Boom 2
Tandem Circuit)

A <8
ch_ - A
4 (0
D4 =
\= 4D
E4 I—
F4 A~ %
G4 ‘
AG
H f_E
S ¥
B
Ly < T450-03-03-001
A B
Cross Section A-A
). @ 0
Q O - )
@) = Ol II
34 L =FllileRlill el e
O O
28 O O 31
T450-03-03-011
1- Bypass Shut-Out Valve 13 - Load Check Valve (Boom 2
Parallel Circuit)
2 - Arm Regenerative Valve 14 - Boom Regenerative Valve
(Switch Valve)
3- Check Valve (Arm 1 15 - Overload Relief Valve
Roll-Out Parallel Circuit) (Boom Mode)
4 - Load Check Valve (Arm 1 16 - Boom Overload Relief
Roll-In Parallel Circuit) Control Valve
5- Load Check Valve (Swing 17 - Load Check Valve (Auxil-
Tandem Circuit) iary Tandem Circuit)
6 - Load Check Valve (Arm 1 18 - Overload Relief Valve
Tandem Circuit) (Auxiliary)
7 - Arm Regenerative Valve 19 - Overload Relief Valve
(Check Valve) (Auxiliary)
8 - Arm Anti-Drift Valve (Check 20 - Load Check Valve (Auxil-
Valve) iary Parallel Circuit)
9- Arm Anti-Drift Valve (Switch 21 - Load Check Valve (Left
Valve) Travel Tandem Circuit)
10 - Overload Relief Valve (Arm 22 - Bypass Shut-Out Valve
Roll-Out)
11 - Overload Relief Valve (Arm 23 - Load Check Valve (Left
Roll-In) Travel Parallel Circuit)

Cross Section B-B

24 - Check Valve (Main Relief
Pressure Flow Combining
Circuit)

25 - Check Valve (Bucket Flow
Combining Circuit)

26 - Check Valve (Auxiliary
Flow Combining Circuit)

27 - Check Valve (Bucket Flow
Combining Circuit)

28 - Flow Combiner Valve

29 - Check Valve (Flow Com-
biner Valve Circuit)

30 - Check Valve (Main Relief
Pressure Flow Combining
Circuit)

31 - Main Relief Valve

32 - Load Check Valve (Bucket
Parallel Circuit)

33 - Bucket Regenerative Valve
(Switch Valve)

34 - Bucket Regenerative Valve
(Check Valve)

T450-03-03-010

35 - Overload Relief Valve
(Bucket Roll-Out)

36 - Overload Relief Valve
(Bucket Roll-In)

37 - Boom Flow Rate Control
Valve (Switch Valve)

38 - Boom Flow Control Valve
(Poppet Valve)

39 - Overload Relief Valve
(Boom Lower)

40 - Overload Relief Valve
(Boom Raise)

41 - Boom Anti-Drift Valve
(Switch Valve)

42 - Boom Anti-Drift Valve
(Check Valve)

43 - Check Valve (Arm
Make-Up Circuit)

44 - Arm Flow Rate Control
Valve (Switch Valve)

45 - Arm Flow Rate Control
Valve (Poppet Valve)
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COMPONENT OPERTATION / Control Valve

Cross Section C-C

Swing 10

1- Bypass Shut-Out Valve

2 - Arm Regenerative Valve
(Switch Valve)

3- Check Valve (Arm 1
Roll-Out Parallel Circuit)

4 - Load Check Valve (Arm 1
Roll-In Parallel Circuit)

5- Load Check Valve (Swing
Tandem Circuit)

6 - Load Check Valve (Arm 1
Tandem Circuit)

7 - Arm Regenerative Valve
(Check Valve)

8 - Arm Anti-Drift Valve (Check
Valve)

9- Arm Anti-Drift Valve (Switch
Valve)

10 - Overload Relief Valve (Arm
Roll-Out)

11 - Overload Relief Valve (Arm
Roll-In)

12 - Load Check Valve (Boom 2
Tandem Circuit)

T450-03-03-016

13 - Load Check Valve (Boom 2
Parallel Circuit)

14 - Boom Regenerative Valve

15 - Overload Relief Valve
(Boom Mode)

16 - Boom Overload Relief
Control Valve

17 - Load Check Valve (Auxil-
iary Tandem Circuit)

18 - Overload Relief Valve
(Auxiliary)

19 - Overload Relief Valve
(Auxiliary)

20 - Load Check Valve (Auxil-
iary Parallel Circuit)

21 - Load Check Valve (Left
Travel Tandem Circuit)

22 - Bypass Shut-Out Valve

23 - Load Check Valve (Left
Travel Parallel Circuit)

Cross Section D-D

Arm 2

44

Arm 1

45

40

24 - Check Valve (Main Relief
Pressure Flow combining
Circuit)

25 - Check Valve (Bucket Flow
Combining Circuit)

26 - Check Valve (Auxiliary
Flow Combining Circuit)

27 - Check Valve (Bucket Flow
Combining Circuit)

28 - Flow Combiner Valve

29 - Check Valve (Flow Com-
biner Valve Circuit)

30 - Check Valve (Main Relief
Pressure Flow Combining
Circuit)

31 - Main Relief Valve

32 - Load Check Valve (Bucket
Parallel Circuit)

33 - Bucket Regenerative Valve
(Switch Valve)

34 - Bucket Regenerative Valve
(Check Valve)

1"

T450-03-03-023

35 - Overload Relief Valve
(Bucket Roll-Out)

36 - Overload Relief Valve
(Bucket Roll-In)

37 - Boom Flow Rate Control
Valve (Switch Valve)

38 - Boom Flow Control Valve
(Poppet Valve)

39 - Overload Relief Valve
(Boom Lower)

40 - Overload Relief Valve
(Boom Raise)

41 - Boom Anti-Drift Valve
(Switch Valve)

42 - Boom Anti-Drift Valve
(Check Valve)

43 - Check Valve (Arm
Make-Up Circuit)

44 - Arm Flow Rate Control
Valve (Switch Valve)

45 - Arm Flow Rate Control
Valve (Poppet Valve)

T3-3-9
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COMPONENT OPERTATION / Control Valve

Cross Section E-E

Boom 1

13

39

Boom 2

15,16

7
41 42

1- Bypass Shut-Out Valve

2 - Arm Regenerative Valve
(Switch Valve)

3- Check Valve (Arm 1
Roll-Out Parallel Circuit)

4 - Load Check Valve (Arm 1
Roll-In Parallel Circuit)

5- Load Check Valve (Swing
Tandem Circuit)

6 - Load Check Valve (Arm 1
Tandem Circuit)

7 - Arm Regenerative Valve
(Check Valve)

8 - Arm Anti-Drift Valve (Check
Valve)

9- Arm Anti-Drift Valve (Switch
Valve)

10 - Overload Relief Valve (Arm
Roll-Out)

11 - Overload Relief Valve (Arm
Roll-In)

12 - Load Check Valve (Boom 2
Tandem Circuit)

T450-03-03-015

13 - Load Check Valve (Boom 2
Parallel Circuit)

14 - Boom Regenerative Valve

15 - Overload Relief Valve
(Boom Mode)

16 - Boom Overload Relief
Control Valve

17 - Load Check Valve (Auxil-
iary Tandem Circuit)

18 - Overload Relief Valve
(Auxiliary)

19 - Overload Relief Valve
(Auxiliary)

20 - Load Check Valve (Auxil-
iary Parallel Circuit)

21 - Load Check Valve (Left
Travel Tandem Circuit)

22 - Bypass Shut-Out Valve

23 - Load Check Valve (Left
Travel Parallel Circuit)

Cross Section F-F

35

il

32

Bucket

Auxiliary

33
25

5

36

24 -

Circuit)
25 -

Combining Circuit)

26 -

27 -

Check Valve (Auxiliary
Flow Combining Circuit)
Check Valve (Bucket Flow

Combining Circuit)

28 -

29 -

Flow Combiner Valve

biner Valve Circuit)

30 -

Circuit)
31-

32-

Main Relief Valve

Parallel Circuit)

33-
(Switch Valve)

34 - Bucket Regenerative Valve

(Check Valve)

Check Valve (Main Relief
Pressure Flow Combining

Check Valve (Bucket Flow

Check Valve (Flow Com-

Check Valve (Main Relief
Pressure Flow Combining

Load Check Valve (Bucket

Bucket Regenerative Valve

34

19

18

T450-03-03-014

35 - Overload Relief Valve
(Bucket Roll-Out)

36 - Overload Relief Valve
(Bucket Roll-In)

37 - Boom Flow Rate Control

Valve (Switch Valve)

(Poppet Valve)

39 - Overload Relief Valve
(Boom Lower)

40 - Overload Relief Valve
(Boom Raise)

41 - Boom Anti-Drift Valve
(Switch Valve)

42 - Boom Anti-Drift Valve
(Check Valve)

43 - Check Valve (Arm
Make-Up Circuit)
Valve (Switch Valve)

Valve (Poppet Valve)

38 - Boom Flow Control Valve

44 - Arm Flow Rate Control

45 - Arm Flow Rate Control

T3-3-11
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COMPONENT OPERTATION / Control Valve

Cross Section G-G

Travel
(right)

Travel
(left)

1- Bypass Shut-Out Valve

2 - Arm Regenerative Valve
(Switch Valve)

3- Check Valve (Arm 1
Roll-Out Parallel Circuit)

4 - Load Check Valve (Arm 1
Roll-In Parallel Circuit)

5- Load Check Valve (Swing
Tandem Circuit)

6 - Load Check Valve (Arm 1
Tandem Circuit)

7 - Arm Regenerative Valve
(Check Valve)

8 - Arm Anti-Drift Valve (Check
Valve)

9- Arm Anti-Drift Valve (Switch
Valve)

10 - Overload Relief Valve (Arm
Roll-Out)

11 - Overload Relief Valve (Arm
Roll-In)

12 - Load Check Valve (Boom 2
Tandem Circuit)

T450-03-03-013

13 - Load Check Valve (Boom 2
Parallel Circuit)

14 - Boom Regenerative Valve

15 - Overload Relief Valve
(Boom Mode)

16 - Boom Overload Relief
Control Valve}

17 - Load Check Valve (Auxil-
iary Tandem Circuit)

18 - Overload Relief Valve
(Auxiliary)

19 - Overload Relief Valve
(Auxiliary)

20 - Load Check Valve (Auxil-
iary Parallel Circuit)

21 - Load Check Valve (Left
Travel Tandem Circuit)

22 - Bypass Shut-Out Valve

23 - Load Check Valve (Left
Travel Parallel Circuit)

Cross Section H-H

24 - Check Valve (Main Relief
Pressure Flow Combining
Circuit)

25 - Check Valve (Bucket Flow
Combining Circuit)

26 - Check Valve (Auxiliary
Flow Combining Circuit)

27 - Check Valve (Bucket Flow
Combining Circuit)

28 - Flow Combiner Valve

29 - Check Valve (Flow Com-
biner Valve Circuit)

30 - Check Valve (Main Relief
Pressure Flow Combining
Circuit)

31 - Main Relief Valve

32 - Load Check Valve (Bucket
Parallel Circuit)

33 - Bucket Regenerative Valve
(Switch Valve)

34 - Bucket Regenerative Valve
(Check Valve)

T450-03-03-012

35 - Overload Relief Valve
(Bucket Roll-Out)

36 - Overload Relief Valve
(Bucket Roll-In)

37 - Boom Flow Rate Control
Valve (Switch Valve)

38 - Boom Flow Control Valve
(Poppet Valve)

39 - Overload Relief Valve
(Boom Lower)

40 - Overload Relief Valve
(Boom Raise)

41 - Boom Anti-Drift Valve
(Switch Valve)

42 - Boom Anti-Drift Valve
(Check Valve)

43 - Check Valve (Arm
Make-Up Circuit)

44 - Arm Flow Rate Control
Valve (Switch Valve)

45 - Arm Flow Rate Control
Valve (Poppet Valve)
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COMPONENT OPERTATION / Control Valve

T450-03-03-001

1- Bypass Shut-Out Valve

2 - Arm Regenerative Valve
(Switch Valve)

3- Check Valve (Arm 1
Roll-Out Parallel Circuit)

4 - Load Check Valve (Arm 1
Roll-In Parallel Circuit)

5- Load Check Valve (Swing
Tandem Circuit)

6 - Load Check Valve (Arm 1
Tandem Circuit)

7 - Arm Regenerative Valve
(Check Valve)

8 - Arm Anti-Drift Valve (Check
Valve)

9- Arm Anti-Drift Valve (Switch
Valve)

10 - Overload Relief Valve (Arm
Roll-Out)

11 - Overload Relief Valve (Arm
Roll-In)

12 - Load Check Valve (Boom 2
Tandem Circuit)

T450-03-03-006

13 - Load Check Valve (Boom 2
Parallel Circuit)

14 - Boom Regenerative Valve

15 - Overload Relief Valve
(Boom Mode)

16 - Boom Overload Relief
Control Valve}

17 - Load Check Valve (Auxil-
iary Tandem Circuit)

18 - Overload Relief Valve
(Auxiliary)

19 - Overload Relief Valve
(Auxiliary)

20 - Load Check Valve (Auxil-
iary Parallel Circuit)

21 - Load Check Valve (Left
Travel Tandem Circuit)

22 - Bypass Shut-Out Valve

23 - Load Check Valve (Left
Travel Parallel Circuit)

Cross Section |-

24 - Check Valve (Main Relief
Pressure Flow Combining
Circuit)

25 - Check Valve (Bucket Flow
Combining Circuit)

26 - Check Valve (Auxiliary
Flow Combining Circuit)

27 - Check Valve (Bucket Flow
Combining Circuit)

28 - Flow Combiner Valve

29 - Check Valve (Flow Com-
biner Valve Circuit)

30 - Check Valve (Main Relief
Pressure Flow Combining
Circuit)

31 - Main Relief Valve

32 - Load Check Valve (Bucket
Parallel Circuit)

33 - Bucket Regenerative Valve
(Switch Valve)

34 - Bucket Regenerative Valve
(Check Valve)

35 - Overload Relief Valve
(Bucket Roll-Out)

36 - Overload Relief Valve
(Bucket Roll-In)

37 - Boom Flow Rate Control
Valve (Switch Valve)

38 - Boom Flow Control Valve
(Poppet Valve)

39 - Overload Relief Valve
(Boom Lower)

40 - Overload Relief Valve
(Boom Raise)

41 - Boom Anti-Drift Valve
(Switch Valve)

42 - Boom Anti-Drift Valve
(Check Valve)

43 - Check Valve (Arm
Make-Up Circuit)

44 - Arm Flow Rate Control
Valve (Switch Valve)

45 - Arm Flow Rate Control
Valve (Poppet Valve)

T3-3-15
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COMPONENT OPERTATION / Control Valve

HYDRAULIC CIRCUIT

Main Circuit

Pressure oils from pump 1 and pump 2 flow to the
4-spool section and 5-spool section of the control
valve respectively.

The parallel circuit is provided in both right and left
main circuits and makes the combined operation pos-
sible. The flow combining circuit is provided in both
boom and arm circuits so that pressure oils from
pump 1 and pump 2 are combined during a single
operation.

The main relief valve is provided in the main circuit
(between pump and actuator). The main relief valve
works so that pressure in main circuit does not ex-
ceed the set pressure when the spool is in operation
(or when the control lever is in operation).

The overload relief valve is provided in the actuator
circuits (between control valve and actuator) of boom,
arm, bucket and auxiliary. The overload relief valve
prevents surge pressure caused by external force in
the actuator circuit does not exceed the set pressure
when the spool is in neutral (with the control lever in
neutral).

The boom overload relief control valve is provided in
the boom lower circuit of boom 2. The boom overload
relief valve decreases relief set pressure of the over-
load relief valve and reduces vibration of machine
during boom lowering operation.

T3-3-16



COMPONENT OPERTATION / Control Valve

Flow
Combining
Circuit Boom 2 G Swing
LJ Spool Motor
4-Spool Section 5-Spool Section

Arm
Cylinder

Overload
Relief Valve

Boom Overload

Boom !
Cylinder &
y

Bucket L —"Relief Control
Cylinder Valve
Auxiliary
Travel
Motor
(Right)
Travel
Motor (Left)
Overload
Relief Valve

Parallel Circuit Parallel Circuit Overload
Relief Valve

o | ST Y- 5

Main Relief
Valve

Pump 2

T450-03-03-029
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COMPONENT OPERTATION / Control Valve

Pilot Control Circuit

Pressure oil (indicated with numbers) from the pilot
valve acts on the spool in control valve in order to
move the spool.

In the following operations, pressure oil moves the
spool and acts on the valves as follows.

* During auxiliary operation, pressure oil moves the
auxiliary spool and shifts the bypass shut-out
valve in 4-spool section. (Optional)

The air bleed circuit is located on the upper section of
control valve and bleeds any air trapped inside auto-
matically.

External Pilot Pressure Circuit

* As the boom 1 spool is shifted during boom lower
operation, pressure oil from the pilot pump acts
on the boom anti-drift valve and releases the lock
of boom anti-drift valve.

* As the arm 1 spool is shifted during arm roll-in
operation, pressure oil from the pilot pump acts
on the arm anti-drift valve and releases the lock of
arm anti-drift valve.

* Pressure in the main relief valve is increased by
pilot pressure from solenoid valve (SG)

* The boom overload relief control valve is shifted
by pilot pressure from solenoid valve unit (SC).

* The boom flow rate control valve is shifted by pilot
pressure from solenoid valve unit (SF).

* The flow combiner valve is shifted by pilot pres-
sure from the flow combiner valve control spool in
signal control valve.

* The arm flow rate control valve is shifted by pilot
pressure from the arm flow rate control valve
control spool in signal control valve.

T3-3-18



COMPONENT OPERTATION / Control Valve

Boom Anti-Drift

Valve

Auxiliary
(Attachment)
Pilot Pressure — —

Pilot Pressure
from Arm

Flow

Control Valve ____
Control Spool

in Signal

Control Valve

Pressure QOil
from Pilot Pump I'T e

Pilot Pressure st e

Arm Flow
Rate Control

Bypass
Shut-Out Valve

Valve

Rate

Air Bleed
Circuit

from Solenoid Il
Valve Unit !

(SF)

Main

Valve

1-
2.
3-
4-

Boom 1
Spool X

Boom Flow
Rate Control
Valve

Relief

Boom Raise
Boom Lower
Arm Roll-Out
Arm Roll-In

L ol e—

|
i
L, 11

2

_*

14

10

e

Pilot Pressure
from Solenoid
Valve Unit

(SG)

5-
6 -
7 -
8-

Pilot Pressure from
Flow Combiner Valve Valve
Control Spool in

Signal Control Valve

Flow Combiner

Bypass
Shut-Out Valve

AR
;

-

1

=

|~ Arm 1 Spool

__ Pressure Oil
from Pilot
Pump

=+

™ Arm Anti-Drift
Valve

Pilot Pressure
= from Solenoid
Valve Unit

(SC)

AN

Boom
Overload
Relief
Control Valve

Left Swing
Right Swing
Bucket Roll-In
Bucket Roll-Out

@ NOTE: Yellow line : Pilot Control Circuit
Orange line : External Pilot Pressure Circuit

9 - Travel (Left Forward)
10 - Travel (Left Reverse)
11 - Travel (Right Forward)
12 - Travel (Right Reverse)

T1J1-03-03-001

13 - Auxiliary (Open)
14 - Auxiliary (Close)
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COMPONENT OPERTATION / Control Valve

MAIN RELIEF VALVE

The main relief valve serves so that pressure in the
main circuit does not exceed the set pressure when
the actuator such as motor or cylinder is in operation.
Thus, oil leak from hose and pipe joints and breakage
of the actuator are prevented.

Relief Operation

1. Pressure in port HP (main circuit) acts on pilot
poppet (6) through orifice A (1) in main poppet (3)
and orifice B (4) in seat (5).

2. When pressure in port HP reaches the set pres-
sure of spring (7), pilot poppet (6) opens and
pressure oil flows to port LP (hydraulic oil tank)
through passage (9).

3. At this time, a pressure difference is caused be-
tween port HP and spring chamber (10) due to
orifice A (1).

4. When this pressure difference reaches the set
pressure of spring (10), main poppet (3) opens
and pressure oil from port HP flows to port LP.

5. As a result, pressure in the main circuit de-
creases.

6. When pressure in the main circuit decreases to
the fixed level, main poppet (3) is closed by force
of spring (10).

Set Pressure Increasing Operation

1. When pilot pressure from solenoid valve unit (SG)
acts on port PF, spring (7) is compressed by pis-
ton (8).

Therefore, force of spring (7) becomes stronger.
Consequently, as pressure required in order to
open pilot poppet (6) is increased, the relief set
pressure is increased.

w N
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COMPONENT OPERTATION / Control Valve

During Relief Operation:

T450-03-03-031

During Set Pressure Increasing Operation:

1 2 3 4 5 6 7 8

LP 10 9 T450-03-03-032

From Solenoid

Valve Unit

(SG)
1- Orifice A 4 - Orifice B 7 - Spring 9- Passage
2- Sleeve 5- Seat 8 - Piston 10 - Spring

3 - Main Poppet 6 - Pilot Poppet

T3-3-21



COMPONENT OPERTATION / Control Valve

OVERLOAD RELIEF VALVE (WITH
MAKE-UP FUNCTION)

The overload relief valves are located in the boom,
arm, bucket and auxiliary circuits. The overload relief
valve prevents each actuator circuit pressure from
rising excessively when the actuators are moved by
external force.

In addition, when the actuator circuit pressure is re-
duced, the overload relief valve draws hydraulic oil
from the hydraulic oil tank and prevents the occur-
rence of cavitation. (make-up function)

Relief Operation Make-Up Operation
1. Pressure in port HP (actuator circuit) acts on pilot 1. When pressure in port HP (actuator circuit) de-

poppet (6) through orifice (1) in piston (9).
2. When pressure in port HP reaches the set pres-

sure by spring (7), pilot poppet (6) opens, and 2.

pressure oil from passage (5) flows along the ex-

ternal circumference of main poppet (2), and 3.

flows to port LP (hydraulic oil tank).

3. At this time, a pressure difference is caused be-
tween port HP and spring chamber (8) due to ori-
fice (1).

4. When this pressure difference reaches the set
pressure of spring (8), piston (9) and main poppet
(2) open and pressure oil from port HP flows to
port LP.

5. Thereby, the actuator circuit pressure decreases.

6. When pressure in the actuator circuit decreases
to the fixed level, piston (9) and main poppet (2)
are closed by force of spring (8).

creases lower than pressure in port LP (hydraulic
oil tank), main poppet (2) moves to the right.
Hydraulic oil flows to port HP from port LP and
cavitation is prevented.

When pressure in port HP rises to the fixed level,
main poppet (2) is closed by force of spring (4).
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COMPONENT OPERTATION / Control Valve

Relief Operation:

7
Make-Up Operation:
2 4
1- Orifice 4 - Spring 6 - Pilot Poppet 8 - Spring
2 - Main Poppet 5- Passage 7 - Spring 9- Piston

3- Sleeve

T450-03-03-033

T450-03-03-034
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COMPONENT OPERTATION / Control Valve

BOOM OVERLOAD RELIEF CONTROL
VALVE

The boom overload relief control valve is provided in
the boom lower circuit of boom 2. The boom overload
relief control valve is shifted by pilot pressure from
solenoid valve unit (SC) and decreases the set pres-
sure in overload relief valve of boom cylinder rod side
circuit.

Therefore, during boom lower operation, vibration of
the machine is reduced. (Refer to the Control System
group / SYSTEM.)

Operation

1. In normal, pressure oil in port HP flows to cham-
ber C through piston (6) and acts on main poppet
(5). Thereby, main poppet (5) is closed and the
set pressure in overload relief valve is kept high.

2. When pilot pressure from solenoid valve unit (SC)
acts on piston (1), piston (1) opens poppet (2).
When poppet (2) opens, chambers a, b are con-
nected to port LP through the external circumfer-
ence of sleeve (7).

3. When pressure in chamber ¢ reaches the set
pressure of spring (3), pilot poppet (4) opens.
When pilot poppet (4) opens, pressure in cham-
ber ¢ decreases, and piston (6) and main poppet
(5) move to the left.

4. As main poppet (5) opens, pressure oil flows to
port LP from port HP and the set pressure of
overload relief valve decreases.

5. Consequently, as force in the boom cylinder rod
side decreases, vibration of the machine during
boom lower operation is reduced.
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COMPONENT OPERTATION / Control Valve

Pilot Pressure

T1J1-03-03-005

Pilot Pressure

T1J1-03-03-006

Pilot Pressure

T1J1-03-03-007

1- Piston 3 - Spring 5- Main Poppet 7 - Sleeve
2 - Poppet 4 - Pilot Poppet 6 - Piston
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COMPONENT OPERTATION / Control Valve

FLOW COMBINER VALVE

1. During combined operation of front attachment
and travel, the flow combiner valve control spool
in signal control valve is shifted and pilot pressure
shifts the spool in flow combiner valve.

2. When the spool in flow combiner valve is shifted,
pressure oil from pump 1 flows to the spools in
right and left travels.

3. Therefore, pressure oil from pump 1 is routed to
both right travel and left travel spools.

4. Pressure oil from pump 2 is routed to the front
attachment and swing.

Consequently, during combined operation of
travel, front attachment and swing, the machine
can travel straight.

Pilot Pressure from
Flow Combiner Valve
Control Spool

] /

Pressure Qil from
‘ Pump 1
N k‘

To Left Travel Spool 4—4-‘

Spool

cillls

T450-03-03-035
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Flow Combiner
Valve

Travel Motor
(Right)

Pump 1

|
Pilot Pressure from Flow Combiner
Valve Control Spool in Signal
Control Valve

Travel Motor
(Left)

T450-03-03-036
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COMPONENT OPERTATION / Control Valve

ANTI-DRIFT VALVE

The anti-drift valve is provided in the circuits of boom
cylinder bottom side and arm cylinder rod side, and
prevents the cylinders from drifting.

@ NOTE: Both boom and arm anti-drift valves are
identical in construction. Therefore, the
boom anti-drift valve is explained as an Fprom Port gl_f;c3
ressure Ol
example. from Pilot Pump)
Holding Operation |
1. Pressure oil from the boom cylinder bottom side | o
flows to the spring (5) chamber and the spring (4) , Boom 1 Anti-Drift Valve

chamber in switch valve (3) through orifice (7) in SRR SE?OIJ (Swich Yalve)
check valve (6). . ’\ . X T\l ?fy’ﬁﬂéer

2. When the control lever in neutral (boom 1 spool
(8): neutral), pressure oil from port 4Pc3 is !
blocked so that switch valve (3) in the anti-drift '
valve is not shifted.

3. Consequently, as check valve (6) is pushed by
force of spring (5) and pressure of the spring (5) Anti-Drift Valve
chamber, and the return circuit is blocked, drift (Check Valve)
amount of the cylinder is reduced. T450-03-03-037
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COMPONENT OPERTATION / Control Valve

Holding Operation:

1
5
6
7
’ 4Pc3 B From Boom
lsirg?s;l:;o” from ————— - Cylinder Bottom
P (Return) Side
|
™
T TTTITIT
D)
/—\__7
8
T450-03-03-017
1- Check Valve 3 - Switch Valve 5- Spring 7 - Orifice
2- Piston 4 - Spring 6 - Check Valve 8- Boom 1 Spool
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COMPONENT OPERTATION / Control Valve

Releasing Operation

1.

During boom lower operation (arm roll-in opera-
tion in case of the arm anti-drift valve), spool (8) in
boom 1 moves to the left. Pressure oil from port
4Pc3 acts on piston (2) through the inner pas-
sage.

. As piston (2) pushes switch valve (3), switch

valve (3) is shifted.

Pressure oil in the spring (5) chamber of check
valve (6) pushes to open check valve (1) through
the external circumference of switch valve (3) so
that pressure oil flows to the hydraulic oil tank.
Therefore, pressure in the spring (5) chamber
decreases. At this time, a pressure difference
between port 4A3 and the spring (5) chamber
arises due to orifice (7) in check valve (6).

When this pressure difference becomes stronger
than the spring (5) force, check valve (6) opens.
Consequently, return oil from the boom cylinder
bottom side flows to the hydraulic oil tank.

From Pump 1

From Port 4Pc3
(Pressure Oil
from Pilot Pump)

To Boom 2

Spool
(Hydraulic
Oil Tank)

Check Valve

Anti-Drift Valve

(Check Valve)

Boom 1

Anti-Drift Valve
(Switch Valve)

Boom
Cylinder

T450-03-03-038
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COMPONENT OPERTATION / Control Valve

Releasing Operation:

N/

5

/6

/_j\ f/ 7

Pressure Oil 4Pc3 ! | T From Boom
from Pilot : Cylinder Bottom
Pump : L (Return) Side
| 1
Aul 4A3
T T
)
/—\__1
] \l | \
. 8
To Hydraulic Oil
Tank
T450-03-03-028
1- Check Valve 3 - Switch Valve 5- Spring 7 - Orifice
2- Piston 4 - Spring 6 - Check Valve 8- Boom 1 Spool
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COMPONENT OPERTATION / Control Valve

REGENERATIVE VALVE

The regenerative valves are provided in the boom
lower, arm roll-in and bucket roll-in circuits. The re-
generative valve increases cylinder speeds in order to
cylinder hesitation, and improve machine controllabil-

ity.

Operation of Boom Regenerative Valve

1. During boom lower operation, return oil from the
cylinder bottom side enters hole on the spool and
acts on the check valve.

2. During boom lower operation, the boom is low-
ered faster as compared with amount of supply x
from the pump due to boom own weight. ‘L‘J

3. Therefore, pressure in the circuit between pump Boom
and boom cylinder rod decreases.  / H—‘f Lower Pilot

4. When pressure in the cylinder rod side becomes 8| l |Lo W"“"Pressure
lower than that in the bottom side, the check valve > _
opens. | | = Y

5. Consequently, return oil from the cylinder bottom

side flows to the rod side, is combined with pres-

sure oil from pump 1, and is supplied to the cyl- T400-03-03-041

inder rod side so that the regenerative operation

is done.

Therefore, speed of the cylinder increases.

When the cylinder is moved full stroke or the load

increases, pressure in the cylinder rod side circuit

increases more than that in the bottom side.

8. Consequently, the check valve is closed and re-
generative operation stops.

Boom Cylinder

y

N o

T3-3-32
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COMPONENT OPERTATION / Control Valve

Arm Regenerative Valve and Bucket Regenerative
Valve

@ NOTE: Operational principle of the arm regenera-

tive valve is identical to that of the bucket
regenerative valve. Therefore, the bucket
generative valve is explained as an exam-
ple.

Operation

1.

10.

11.

During bucket roll-in operation (arm roll-in opera-
tion in case of the arm regenerative valve), return
oil from the cylinder rod side flows to the hydraulic
oil tank through external circumference of the
plunger in switch valve and hole on the sleeve.

. Return oil from the cylinder rod enters hole on the

spool and acts on the check valve through spool
inside.

. When roll-in operation is done with the bucket

roll-out, the bucket moves faster as compared
with pressure oil supply from the pump.

. Therefore, pressure in the circuit between pump

and bucket cylinder bottom decreases.

. When pressure in the cylinder bottom side be-

comes lower than that in the rod side, the check
valve opens.

. Therefore, return oil from the cylinder rod side

flows to the bottom side, is combined with pres-
sure oil from the pump, and is supplied to the
cylinder bottom side.

. Consequently, the regenerative operation is done

and speed of the cylinder increases.

. When the cylinder is moved full stroke or the

roll-in load increases, pressure in the cylinder
bottom side circuit increases more than the rod
side.

. Therefore, the check valve is closed and the re-

generative operation stops.

As pressure in the cylinder bottom side circuit in-
creases, the piston of switch valve pushes the
plunger.

Consequently, as amount of oil which flows to the
hydraulic oil tank from the cylinder rod side in-
creases, speed of the cylinder is kept increasing
in spite of overload state.

During Regenerative Operation:
Bucket Cylinder

Check Valve

Bucket Roll-In
Pilot Pressure

L
. Pressure Oil
Switch Valve from Pump 1
T450-03-03-043

During Normal Operation:
Bucket Cylinder

Check Valve

T TR T Bucket Roll-In
Pilot Pressure

MBS

A

. Pressure Oil
Switch Valve from Pump 1

T450-03-03-039
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COMPONENT OPERTATION / Control Valve

During Regenerative Operation: During Normal Operation:

Swich Valve
/ Switch Valve
Bucket Cylinder Bucket Cylinder
[ 11 i LI 11 =
E i| | Plunger : if | Plunger
— il — i f
HE
0 3 || £ ¢
7 A | 7 : %
SERY) j “ (Y j Piston
Sleeve
e e
ianie e
Spool Spool
~= ~=
; ; T
I | e I s
Check Valve | Check
zI: Valve

T450-03-03-044 T450-03-03-045

Bucket Roll-In

Bucket Roll-In
Pilot Pressure

Pilot Pressure

T3-3-35



COMPONENT OPERTATION / Control Valve

FLOW RATE CONTROL VALVE

The flow rate control valve is provided in the boom and
arm circuits, restricts oil flow rate in the circuit during
combined operation, and gives priority to other actua-
tors. (Refer to the Control System, Hydraulic System
groups / SYSTEM.)

Each flow rate control valve is operated during com-
bined operation as shown below.

Flow Rate Combined Operation
Control Valve
Boom Boom Lower + Arm (Roll-Out / In)
Boom Lower + Bucket (Roll-In / Out)
Arm Boom Raise and Arm Roll-In

@ NOTE: The boom flow rate control valve is ex-
plained here.

Normal Operation

1. Pressure oil which flows to the 4-spool section
parallel circuit from pump 1 is divided into the two
directions.

2. One acts on the check valve A in the poppet valve.

The other pushes to open check valve B and acts
on the switch valve.

3. In normal, as the switch valve is kept closed,
pressure oil from pump 1 is blocked by the switch
valve.

4. Pressure oil from pump 1 pushes to open check
valve A and the poppet, and flows to the boom 1
spool.

Boom Cylinder

w—;— To Boom 2 Spool
ooy
Poppet
Pressure ===
Oil from Fremrremmmmmmmm———=
Pilot
Pump Switch
1mm-sm-e- Valve
Pressure Oil
from Pump 1

(Parallel Circuit)

T450-03-03-046
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COMPONENT OPERTATION / Control Valve

During Normal Operation:

Section A
A
<_
Switch Valve «c—r——
Y 7 Y — 7

Switch Valve

Poppet

Check Valve A

T

Valve B

To Boom 1
Spool

From Pump 1

T450-03-03-048
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COMPONENT OPERTATION / Control Valve

Flow Rate Control Operation

1. Pilot pressure from solenoid valve unit (SF) shifts Boom Cylinder
the switch valve in boom flow rate control valve.

2. As pressure oil from pump 1 acts on the piston
through switch valve, the piston moves downward
(upward in the circuit diagram).

3. Therefore, back pressure in the poppet increases
and the force to close the poppet valve appears.

4. Consequently, the poppet restricts flow rate to the
boom 1 spool and pressure oil is supplied to other
actuators which load pressure is higher at. Pressure s

Oil from -----------------%mg‘

Pilot

Pump Switch
S

Pressure Oil Pressure Oil
from Solenoid  from Pump 1
Valve Unit (SF) (Parallel Circuit)

To Regenerative
:_@__9__'_| Circuit in Boom 2
' Spool

Poppet

T450-03-03-047
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COMPONENT OPERTATION / Control Valve

During Flow Rate Control Operation:

A From Solenoid Section A
Valve Unit (SF)
|
T 7 l Switch Valve
Switch Valve
Piston
Poppet

Check Valve A |
Check !
Valve B '

To Boom 1
Spool

Spool

From Pump 1

T450-03-03-049

T3-3-39



COMPONENT OPERTATION / Control Valve

BYPASS SHUT-OUT VALVE

The bypass shut-out valve is provided in the rear of
4-spool and 5-spool section circuits. The bypass
shut-out valve blocks the neutral circuit (return circuit
to hydraulic oil tank) in 4-spool and 5-spool sections so
that pressure oils in pumps 1 and 2 are combined.
Therefore, amount of oil which flows to the cylinder
increases and speed of the cylinder increases.

@ NOTE: The bypass shut-out valve in 5-spool sec-
tion is not used for the machine control.

Operation

1. When the attachment is operated on the machine
equipped with the attachment (optional), pilot
pressure from the pilot valve (optional) shifts the
bypass shut-out valve in 4-spool section.

2. Therefore, as the neutral circuit in 4-spool section
is blocked, pressure oil from pump 1 flows to the
5-spool section, is combined with pressure oil
from pump 2 so that combined pressure oil is
supplied to the auxiliary spool.

3. Consequently, speed of the attachment (optional)
increases.

From Pump 1

Attachment
Pilot
fffff Pressure

(Optional)

[

—F i
R

T450-03-03-050

To Hydraulic
Oil Tank

@ NOTE: The illustration shows the bypass shut-out
valve in 4-spool section.
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COMPONENT OPERTATION / Control Valve

Bypass Shut-Out
Valve (4-Spool
Section)

Attachment
Pilot
Pressure
(Optional)

g’;ﬂ-_ ! Auxiliary

E—: /Spool

Attachment

|
|
|
|
|
| ,7
|
rr1 N i
I |5
Bﬂ ! 4 H (Optional)
! 5 oH !
I i > m
M ! S
e |
|
|
|
|
|

\\-‘
]
L

Bypass Shut-Out
Valve (5-Spool
Section)

Pump 1 a Pump 2

T1J1-03-03-002
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COMPONENT OPERTATION / Control Valve

(Blank)
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COMPONENT OPERATION / Pilot Valve

OUTLINE

The pilot valve controls pilot pressure oil in order to

move spool in control valve. The pilot valve outputs
pressure according to the control lever stroke by PPC
(Pressure Proportional Control Valve) function and
moves the spool in control valve.
The 4-port pilot valves for front attachment/swing and
for travel are standard.
The 2-port pilot valve is for counterweight (optional)
and for auxiliary (optional).

e Front Attachment / Swing Pilot Valve

Port ISO Control Hitachi Pattern
No. Pattern
1 Bucket Roll-Out —
. 2 Boom Lower —
Right 3T ucket Roll-In -
4 Boom Raise —
1 Right Swing Arm Roll-In
Left 2 Arm Roll-Out Right Swing
3 Left Swing Arm Roll-Out
4 Arm Roll-In Left Swing
Hydraulic P T
Symbol
TT TT
1_.1 Z_

T105-02-07-020

@ NOTE: As for the pilot valves for front attach-

ment/swing and for travel, the structure of
cam to push in the pusher is different and
that of pressure-reducing valve is same.

T1V1-03-04-001
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COMPONENT OPERATION / Pilot Valve

e Travel Pilot Valve

Port No.
1 Travel (Right Reverse)
2 Travel (Right Forward)
3 Travel (Left Forward)
4 Travel (Left Reverse) :
Hydraulic | o o !
Symbol T

T1M9-03-05-004

T178-03-04-017

T1M9-03-05-005

e Counterweight (Optional), Auxiliary (Optional) Pilot

Valves — —
Port No.
1 Lower o ({ O - ?F
=T i i 'L__
|

e |

i i
Counterweight 2 Raise ( || || oeesH e [ )
1 Open T
Auxiliary
2 Close

T1CF-03-04-002

T1CF-03-04-001 1 2
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(Blank)
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COMPONENT OPERATION / Pilot Valve

OPERATION

e Front Attachment / Swing and Travel Pilot Valves
Spool (6) head comes in contact with the upper sur-
face of spring guide (3), which is kept raised by return

spring (5).

Neutral (Output Curve: A to B):

1. When in neutral, spool (6) totally blocks pressure
oil from port P (the pilot pump). The output port is
opened to port T (hydraulic oil tank) through the
inner passage in spool (6).

2. Therefore, pressure in the output port is equal to
thatin port T.

3. When the control lever is slightly tilted, cam (1) is
tited and pusher (2) is downward. Pusher (2)
compress return spring (5) along with spring
guide (3) together.

4. At this time, as pressure in the output port is equal
to that in port T, spool (6) moves downward while
keeping the lower surface of spool (6) head in
contact with spring guide (3).

5. This status continues until hole (7) on spool (6) is
opened to port P.

Pilot
Pressure

n

Lever Stroke

T523-02-05-001
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COMPONENT OPERATION / Pilot Valve

Front Attachment / Swing Pilot Valve

Output Port

T1V1-03-04-007

Travel Pilot Valve

2
3
4
5
101 6
[ 7
Iy
(=
OUtpUt Port T1V1-03-04-002
1- Cam 3 - Spring Guide 5- Return Spring
2 - Pusher 4 - Balance Spring 6 - Spool

Output Port

Output Port

Port T

Port P

X

Output Port

Op

T1V1-03-04-008

Output Port

Port T

Port P

7 - Hole

T1V1-03-04-003
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COMPONENT OPERATION / Pilot Valve

During Metering or Decompressing
(Output Curve: C to D)

1.

When the control lever is further tilted in order to
move pusher (2) downward more, hole (7) on
spool (6) is opened to port P and pressure oil in
port P flows into the output port.

Pressure in the output port acts on the bottom
surface of spool (6) so that spool (6) is pushed
upward.

Until upward force acting on the bottom surface of
spool (6) overcomes the balance spring (4) force,
balance spring (4) is not compressed so that
spool (6) is not raised and pressure in the output
port increases.

. As pressure in the output port increases, the force

to push spool (6) upward increases. When this
force overcomes the balance spring (4) force,
balance spring (4) is compressed so that spool (6)
is moved upward.

. As spool (6) is moved upward, hole (7) is closed

so that pressure oil from port P stops flowing into
the output port and pressure in the output port
stops increasing.

. As spool (6) is moved downward and balance

spring (4) is compressed, pressure acting on the
bottom surface of spool (6) increases until pres-
sure balances with the increasing spring force.
This increasing pressure becomes pressure at
the output port.

Pilot
Pressure

n

Lever Stroke

T523-02-05-001

T3-4-6



COMPONENT OPERATION / Pilot Valve

Front Attachment / Swing Pilot Valve

1- Cam
2 - Pusher

Output Port T1V1-03-04-009

Travel Pilot Valve

¥

Port T
Port P
=0
Output Port T1V1-03-04-004 Output Port
3 - Spring Guide 5- Return Spring 7 - Hole
4 - Balance Spring 6 - Spool

T1V1-03-04-010

T1V1-03-04-005

T3-4-7



COMPONENT OPERATION / Pilot Valve

Full Stroke (Output Curve: E to F)

1. When the control lever is fully stroked, pusher (2)
is moved downward until pusher (2) on the front
attachment / swing pilot valve comes in contact
with the casing shoulder, or cam (1) on the travel
pilot valve comes in contact with the casing.

2. At this time, the bottom surface of pusher (2) di-
rectly pushes spool (6). Therefore, even if pres-
sure in the output port increases further, hole (7)
on spool (6) is kept open.

3. Consequently, pressure in the output port is equal
to that in port P.

@ NOTE: Total lever strokes for front attachment and
swing controls are determined by stroke
dimension (E) of pusher (2). Total lever
stroke for travel control is determined by
stroke dimension (E) of cam (1).

Pilot
Pressure

n

Lever Stroke

T523-02-05-001
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COMPONENT OPERATION / Pilot Valve

Front Attachment / Swing Pilot Valve

Port T

Port P

T1V1-03-04-011
Output Port T1V1-03-04-007

Travel Pilot Valve

Output Port

T1V1-03-04-006
T1V1-03-04-002

1- Cam 3 - Spring Guide 5- Return Spring 7 - Hole
2 - Pusher 4 - Balance Spring 6 - Spool

T3-4-9



COMPONENT OPERATION / Pilot Valve

e Counterweight (Optional) / Auxiliary (Optional) Pilot
Valves

In Neutral (Output Curve: A to B)

1.

2.

When the control lever is in neutral, spool (7)
completely blocks pressure oil from port P.

As the output port is connected to port T through
the passage in spool (7), pressure in the output
port is equal to that in the hydraulic oil tank.

When the control lever is slightly tilted, cam (1) is
moved and pusher (2) compresses return spring
(6) downward with spring guide (4) together.

At this time, spool (7) is pushed by balance spring
(5) and moved downward until dimension (A) be-
comes zero (port P is aligned with the hole).
During this movement, the output port is con-
nected to port T so that pressure oil is not supplied
to the output port.

@ NOTE: The lever stroke while pressure at dimen-

sion (A) becomes zero is play.

Pilot
Pressure

During Metering or Decompressing
(Output Curve: C to D)

1.

2.

When the control lever is tilted further, the hole on
spool (7) is connected to the notch.

Pressure oil in port P flows into the output port
through the notch and the hole on spool (7), and
pressure in the output port increases.

Pressure in the output port acts on the bottom
surface of spool (7) and spool (7) is moved up-
ward.

When the force to move spool (7) upward is
smaller than balance spring (5), balance spring (5)
is not compressed.

Therefore, as port P is kept connected to the
output port, pressure in the output port continues
to increase.

When pressure in the output port increases further,
the force to move spool (7) upward increases.
When this force becomes larger than balance
spring (5), spool (7) compresses balance spring
(5) and moves upward.

When spool (7) moves upward, the notch is
closed. As pressure oil from port P does not flow
to the output port, pressure in the output port stop
increasing.

As spool (7) is moved downward and balance
spring (5) is compressed, pressure acting on the
bottom surface of spool (7) increases until pres-
sure balances with the increasing spring force.
This increasing pressure becomes pressure at the
output port.

A B

Pusher Stroke

T523-02-05-001
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COMPONENT OPERATION / Pilot Valve

In Neutral (Output

Curve: Ato B)

to D)

(A

Hole

Passage

)

T1M7-03-04-008

Output Port

(A)

.i Port T

1- Cam
2 - Pusher

% Port P

Output Port

T1M7-03-04-021

3- Plate
4 - Spring Guide 6 -

5- Balance Spring

Return Spring

Output Port

7 - Spool

During Metering or Decompressing (Output Curve: C

T1M7-03-04-022

T3-4-11



COMPONENT OPERATION / Pilot Valve

Full Stroke (Output Curve: E to F)

1. When the control lever is fully stroked, pusher (2)
is moved downward until cam (1) comes in con-
tact with the casing.

2. At this time, the bottom surface of pusher (2) di-
rectly pushes spool (7). Therefore, even if pres-
sure in the output port increases further, the hole
on spool (7) is kept open.

3. Consequently, pressure in the output port is equal
to that in port P.

Pilot
Pressure

n

Pusher Stroke

T523-02-05-001
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COMPONENT OPERATION / Pilot Valve

Full Stroke (Output Curve: E to F)

1
2
3 —— 4
5
I H
‘ ‘ ;H ;;i Port T
. ' 6
E ‘ : Port P
Hole / ni\
i . 7
Output Port T1J1-03-04-001
1- Cam 3- Plate 5- Balance Spring 7 - Spool
2 - Pusher 4 - Spring Guide 6 - Return Spring

T3-4-13



COMPONENT OPERATION / Pilot Valve

SHOCKLESS FUNCTION
(ONLY FOR TRAVEL PILOT VALVE)

The travel pilot valve has the damper enabling damp-
ing of the speed change shock by the travel lever.

The damper is composed of support, gears 1 and 2
and others. Gear 1 is connected with the support.

The support is secure to the bracket by using a spring
pin. The travel lever and travel pedal are secure to the
bracket.

Therefore, the support swings transversely around the
pin in line with the movement of the travel lever.

Operation

1. If the travel lever is released from the hand during
traveling, spring force of the return spring returns
the travel lever to the neutral position.

2. At this time, gears 1 and 2 inside the damper re-
ceive opposing force due to friction.

3. Therefore, as the travel lever gradually returns to
the neutral position, the extent of sudden stop at
the time of abrupt release of the travel lever is
damped down.

Damper Spring Pin Travel Pedal

LY

N\

Ti IL
\ B Py ravel Lever
~— i Support
A -~
@ Bracket
] \Pin

\Gear 2

Gear 1

T1M7-03-04-002

Section A-A
Spring Pin

| 5 N

Damper

Support

T1M7-03-04-003

T3-4-14



COMPONENT OPERATION / Travel Device

OUTLINE

The travel device consists of the travel motor, travel
reduction gear and travel brake valve. The travel mo-
tor is a swash plate type variable displacement axial
plunger motor and equipped with the parking brake
(with built in a wet-type negative multi-disc brake).
The travel motor is driven by pressure oil from the
pump and transmits its rotary power to the travel re-
duction gear.

ZAXIS450-3, 450LC-3, 470H-3, 470LCH-3

Travel Motor Travel Reduction Gear

A A
\f

[IIII

e —

Travel Brake

T1J1-03-05-002
Valve

Sprocket

The travel reduction gear is a three-stage reduction
planetary gear type, converts rotary power transmitted
from the travel motor to slow large torque, and rotates
the sprocket and track. The travel brake valve pre-
vents the travel circuit from being overloaded and
prevents the occurrence of cavitation.

ZAXIS500LC-3, 520LCH-3

Travel Motor Travel Reduction Gear

A A

B

JR—

\_Y_;

Travel Brake
Valve

\\ T1J1-03-05-009

Sprocket

T3-5-1



COMPONENT OPERATION / Travel Device

TRAVEL REDUCTION GEAR

The travel reduction gear is a three-stage reduction
planetary gear type.

The travel motor rotates shaft (7). This rotation is
transmitted to third stage carrier (2) and ring gear (1)
via first stage planetary gear (8), first stage carrier (6),
second stage sun gear (5), second stage planetary
gear (9), second stage carrier (4), third stage sun gear
(3) and third stage planetary gear (10).

Third stage carrier (2) is fixed to by housing (13) and
does not rotate.

Ring gear (1) is secured to drum (12) with the bolt or
pin.

Sprocket (11) is bolted to drum (12), and are rotated
with ring gear (1) together.

ZAXIS450-3, 450LC-3, 470H-3, 470LCH-3

17273 r4
5
6
| | |
| 7
[||_!
4 I
8

13/12 10 9

11

T1J1-03-05-002

1- Ring Gear 5- Second Stage Sun Gear
2 - Third Stage Carrier 6 - First Stage Carrier
3 - Third Stage Sun Gear 7 - Shaft

4 - Second Stage Carrier

-ty

mrl Lt
J_TTl 'rl

¢ Third Second First
Stage Stage Stage

T111-03-04-011

ZAXIS500LC-3, 520LCH-3

Pin

T1J1-03-05-009

8 - First Stage Planetary Gear 11 - Sprocket

9- Second Stage Planetary 12 - Drum
Gear

10 - Third Stage Planetary Gear 13 - Housing

T3-5-2



COMPONENT OPERATION / Travel Device

TRAVEL MOTOR

The travel motor is a swash plate type variable dis-
placement axial plunger motor and equipped with
parking brake (3) (with built in a wet-type negative
multi-disc brake). The travel motor consists of swash
plate (7), rotor (16), plunger (4) with the shoe, valve
plate (1), output shaft (11), tilt piston (9) and casing
(8).

Four tilt pistons (9) shift the swash angle of swash
plate (7) due to a fulcrum as ball (13). Rotor (16)
sticks on valve plate (1) due to the spring (14) force.

1 2 Sré4rsrér7r8,9,10
i
a
X T
A T
\{r ) i S SN
1| | u \
o — =
(o4 TR 7 "
O E ard

/
Jij 1
—— )
TIT
min
_H_ [
\
j rln
T1J1-03-05-003
15 14 1312
1- Valve Plate 6 - Retainer Plate 10 - Spring 14 - Spring
2 - Spring 7 - Swash Plate 11 - Output Shaft 15 - Brake Piston
3 - Parking Brake 8- Casing 12 - Roller Bearing 16 - Rotor
4 - Plunger 9- Tilt Piston 13 - Ball 17 - Valve Cover
5- Holder

T3-5-3



COMPONENT OPERATION / Travel Device

1. Pressure oil in valve plate (1) flows to port A, en-
ters into one side in rotor (2), and pushes plunger
(3).

2. This force and inclination of swash plate (5)
make shoe (4) slide on swash plate (5) in order
to rotate rotor (2) and output shaft (6).

3. As rotor (2) rotates, when plungers (3) reach port
B, oil is routed to the hydraulic oil tank.

4. Whether pressure oil is supplied to port A or port
B determines the travel direction.

Valve Plate

T183-03-05-009

1- Valve Plate 3 - Plunger 5- Swash Plate 6 - Output Shaft
2 - Rotor 4 - Shoe

T3-5-4



COMPONENT OPERATION / Travel Device

TRAVEL BRAKE VALVE

The travel brake valve is located on the travel motor

head and consists of the following valves.

* Overload Relief Valve:

Prevents the occurrence of overload and surge

pressure in the motor circuit.
* Counterbalance Valve:

Makes starting and stopping travel operations
smooth and prevents the machine from running

away while descending slopes.

Section A-A

Overload Relief

Valve

Travel Mode
Selection Valve

N

.

* Check Valve:

Assists the counterbalance valve operation and
prevents cavitation in the motor circuit.

* Travel Mode Selection Valve:

Controls the tilt piston when selecting travel
mode.

N

Counterbalance

Valve

Overload Relief
Valve

~,

Counterbalance
Valve

T1J1-03-05-004
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COMPONENT OPERATION / Travel Device

Counterbalance Valve, Check Valve

While Traveling:

1.

When pressure oil from the control valve flows to
port P1, pressure oil flows unseats the check
valve, flows to port BM and the travel motor.

On the other hand, return oil from the travel mo-
tor is routed to port AM. However, return oil is
blocked by the spool in counterbalance valve.
When pressure in port P1 increases further,
pressure oil from port P1 pushes to open the
check valve in spool through oil passage F in
spool, and flows to chamber G. Pressure oil from
port P1 flows to chamber G through the orifice
and orifice A in the spool.

Therefore, the spool moves to the lower. At this
time, pressure oil from port P1 flows to port A and
is supplied to the parking brake, so that the park-
ing brake is released.

Return oil from the travel motor flows to port P2
through notch H on the spool. Then, pressure oil
is allowed to flow so that the travel motor starts
rotating.

When the travel lever is returned to neutral, oil in
ports P1 and P2 flows to the hydraulic oil tank
through the control valve.

Oil in chamber G flows to port P1 through the ori-
fice and pressure in chamber G is reduced.

. Therefore, the spool is returned to the original

position by spring force and blocks the oil pas-
sage, so that the travel motor rotation is stopped.

While Descending:
1. While descending a slope, the travel motor is

forcibly rotated by the machine weight so that the
motor operates like a pump.

. If the travel motor draws oil, oil pressure in port

P1 and chamber G decrease and the spool
moves upward, so that return oil from the travel
motor is restricted. Therefore, pressure in port
AM increases and brakes the travel motor.

. Once return oil from the travel motor is restricted,

pressure in port P1 increases again and moves
the spool downward.

. As this operation (hydraulic braking operation) is

repeated, the machine is prevented from running
away.

T3-5-6



COMPONENT OPERATION / Travel Device

While Traveling:
Port BM Check Valve

Chamber G
Orifice A
Orifice

From Port P1

______

Check Valve

s From Port P1
To Port BM by
lr Oil Passage F
- £ ! Port A
o al T TH A
2 d -ﬂ:!lliilhﬁ\'l\ i J 1] 1 \ ) To Port P2
s = e N
“ l“] t N ’ From
//,. !"hd“! Port AM
§ '\7/‘/’/5 | ” ( | Port P2 SpOOI
! b H
A\i '
iy
04D
! Spring
Port AM
T1J1-03-05-005
While Descending:
Sort BM Chamber G
| >
12 N
| \J | o] Spool
Y 1
el T aninn From Port P1
el B S S e
= e T est-I To Port BM
o ::/| - / @
& : ;
2{,}’
m m | H | e Port P2 To Port P2
[ From Port L
AM h Spool

Port AM @

T1J1-03-05-006
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COMPONENT OPERATION / Travel Device

Overload Relief Valve

Circuit Protection Operation:

1. When pressure in the circuit increases over the
set-pressure of overload relief valve, the poppet
is opened and high pressure oil relieves to the
low pressure side, so that the travel motor is
protected from being overloaded.

2. In addition, the overload relief valve relieves the
shock loads developed due to inertia force when
stopping the travel motor.

High
Pressure

Overload
Relief Valve

Poppet

T183-03-05-011
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COMPONENT OPERATION / Travel Device

(Blank)
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COMPONENT OPERATION / Travel Device

Travel Mode Selection Valve
The travel speed mode changes as the displacement
angle of swash plate (3) is changed by tilt piston (5).

e Slow Speed (Maximum Displacement Angle)

1. Spool (8) in travel mode selection valve (1) is 3. Therefore, as the displacement angle of swash
held in neutral by the spring (2) force. plate (3) is fixed to the larger side, the plunger (6)

2. As pressure oil from the control valve is blocked stroke becomes maximum. As amount of oil re-
by spool (8) through the counterbalance valve. quired to rotate the travel motor becomes maxi-
The circuit to tilt pistons (5) is opened to the hy- mum, the travel motor rotates at low speed.
draulic oil tank. (Refer to the Control System group/SYSTEM as

for the control circuit.)

1 8 -\ 7 2
5 6 Yy =
. N —£i = \@
To Hydraulic g — ~-
Oil Tnak |I| | I
4
From Control
Valve T1J1-03-05-007
1- Travel Mode Selection 3 - Swash Plate 5- Tilt Piston 7 - Pilot Pressure (From So-
Valve lenoid Valve Unit (SI))
2 - Spring 4 - Ball 6 - Plunger 8- Spool
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COMPONENT OPERATION / Travel Device

e Fast Speed (Minimum Displacement Angle)

1. When pilot pressure (7) from solenoid valve unit
(SI) is supplied to travel mode selection valve (1),
pilot pressure (7) is supplied to chamber A (10)
through orifice (9) in spool (8) and moves spool
(8) to the right.

2. As spool (8) moves, pressure oil from the control
valve acts on tilt pistons (5) through the counter
balance valve and spool (8).

3. Therefore, tilt pistons (5) pushes swash plate (3)
and the displacement angle is reduced to the
minimum.

From Travel Mode
Selection Valve

s

4 3
1- Travel Mode Selection 4 - Ball 7-
Valve
2 - Spring 5- Tilt Piston 8-
3 - Swash Plate 6 - Plunger

4. Consequently, the travel motor rotates at high

speed.
(Refer to the Control System group/SYSTEM as
for the control circuit.)

Pilot Pressure (From So- 9-
lenoid Valve Unit (SI))
Spool

paSp—

From Control

Valve T1J1-03-05-008

Orifice

10 - Chamber A

T3-5-11



COMPONENT OPERATION / Travel Device

PARKING BRAKE

The parking brake is a negative-type brake released
when pilot pressure oil is applied to piston chamber
(2). The parking brake is automatically applied except
during travel operation.

Friction plate (5) is connected to rotor (7) and plate (4)
is connected to casing (6) via spline couplings respec-
tively.

When spring (1) pushes piston (3) and friction plate
(5) comes into contact with plate (4), the parking
brake is applied.

(Refer to the pilot circuit in the Hydraulic System
group / SYSTEM as for pilot oil flow.)

Piston
Plate

1- Spring 3-
2 - Piston Chamber 4 -

5- Friction Plate

6 -

T1J1-03-05-003

7- Rotor
Casing

T3-5-12



COMPONENT OPERATION / Travel Device

When Brake is Applied

When the travel lever is in the neutral position, the
friction plate and plate come in contact tightly, so that
the parking brake is applied. At this time, oil in the
piston chamber returns to the hydraulic oil tank.

When Brake is Released

When the travel lever is operated, pilot pressure oll
flows to the piston chamber and acts on the piston.
Therefore, the piston is pushed and moves upward.
Consequently, the friction plate is separated from the
plate and the parking brake is released.

Spring

_

L

Piston
Chamber

Piston

Plate

Friction Plate L

Rotor

Spring

Piston
Chamber

444

Piston
Plate

Friction Plate \ | —

5
/

Rotor

Casing

Casing

T111-03-04-007

T111-03-04-008
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COMPONENT OPERATION / Travel Device

(Blank)
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COMPONENT OPERATION / Signal Control Valve

OUTLINE

The signal control valve is provided in the pilot circuit
between pilot valve and control valve, and controls
various signal pressure used to regulate the pumps
and valves.

The major components of signal control valve are
shuttle valve, shockless valve, flow combiner valve
control spool, arm flow rate control valve control spool
and swing parking brake release spool.

Auxiliary

Auxiliary

Swing Parking
Brake Release

' ¢

Pilot Valve
Side

T1J1-03-06-004

1- Left Travel 6- Swing

2 - Right Travel 7 - Auxiliary

3 - Bucket 8- Swing/Auxiliary

4- Arm 9- Boom/Arm

5- Boom 10 - Arm / Boom Raise / Swing
/ Auxiliary

Spool

E =

Section A-A

Shockless
Valve (For
Boom Raise)

Arm Flow Rate
Control Valve
Control Spool

Auxiliary

Flow Combiner
Valve Control
Spool

T178-03-06-002

T178-03-06-009

11 - Arm / Boom Raise 16 - Boom /Arm / Bucket / Left

Travel / Swing

12 - Boom / Arm / Bucket / 17 - Left Travel / Right Travel
Swing / Auxiliary

13 - Boom / Arm / Bucket

14 - Boom / Arm / Bucket / Left

Tra

vel

15 - Boom / Arm / Bucket /
Right Travel

T3-6-1



COMPONENT OPERATION / Signal Control Valve

PILOT PORT
Pilot Valve Side
Port Name Connecting to Remark
Port A Right Pilot Valve Boom Raise Pilot Pressure
Port B Right Pilot Valve Boom Lower Pilot Pressure
Port C Left Pilot Valve Arm Roll-Out Pilot Pressure
Port D Left Pilot Valve Arm Roll-In Pilot Pressure
Port E Left Pilot Valve Left Swing Pilot Pressure
Port F Left Pilot Valve Right Swing Pilot Pressure
Port G Right Pilot Valve Bucket Roll-In Pilot Pressure
Port H Right Pilot Valve Bucket Roll-Out Pilot Pressure
Port | Travel Pilot Valve Left Travel Forward Pilot Pressure
Port J Travel Pilot Valve Left Travel Reverse Pilot Pressure
Port K Travel Pilot Valve Right Travel Forward Pilot Pressure
Port L Travel Pilot Valve Right Travel Reverse Pilot Pressure
Port M Auxiliary Pilot Valve Auxiliary Open Pilot Pressure
Port N Auxiliary Pilot Valve Auxiliary Close Pilot Pressure
Port SA - Plug
Port SB - Plug
Port PI Check Valve Primary Pilot Pressure
Port PH Pilot Shut-Off Solenoid Valve Primary Pilot Pressure (Heat Circuit)
Port SH Swing Parking Brake Brake Release Pressure
Port DF Hydraulic Oil Tank Returning to Hydraulic Oil Tank
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COMPONENT OPERATION / Signal Control Valve

Pilot Valve Side

' ¢

Pilot Valve
Side

T1J1-03-06-002

X

Control Valve
Side

T1J1-03-06-003
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COMPONENT OPERATION / Signal Control Valve

Control Valve Side

Port Name Connecting to Remark
Port 1 Control Valve Boom Raise Pilot Pressure
Port 2 Control Valve Boom Lower Pilot Pressure
Port 3 Control Valve Arm Roll-Out Pilot Pressure
Port 4 Control Valve Arm Roll-In Pilot Pressure
Port 5 Control Valve Left Swing Pilot Pressure
Port 6 Control Valve Right Swing Pilot Pressure
Port 7 Control Valve Bucket Roll-In Pilot Pressure
Port 8 Control Valve Bucket Roll-Out Pilot Pressure
Port 9 Control Valve Left Travel Forward Pilot Pressure
Port 10 Control Valve Left Travel Reverse Pilot Pressure
Port 11 Control Valve Right Travel Forward Pilot Pressure
Port 12 Control Valve Right Travel Reverse Pilot Pressure
Port 13 Control Valve Auxiliary Open Pilot Pressure
Port 14 Control Valve Auxiliary Close Pilot Pressure
Port S3 - Pressure Sensor (Swing)
Port SE - Plug
Port SM Hydraulic Oil Tank Returning to Hydraulic Oil Tank
Port SN - Plug
Port SP Hydraulic Oil Tank Returning to Hydraulic Oil Tank
Port SL Control Valve Flow Combiner Valve Control Pressure
Port SK Control Valve Arm Flow Rate Control Valve Control Pressure
Port TR - Plug
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COMPONENT OPERATION / Signal Control Valve

Pilot Valve Side

' ¢

Pilot Valve
Side

T1J1-03-06-002

X

Control Valve
Side

T1J1-03-06-003
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COMPONENT OPERATION / Signal Control Valve

SHUTTLE VALVE

The shuttle valve selects pilot pressure used to per-
form each operation and routes pilot pressure to the
corresponding control valves and/or control spools.
The spools corresponding to each operation are as

follows:

Arm Flow Rate
Control Valve
Control Spool

Flow Combiner
Valve Control
Spool

Swing Parking
Brake Release
Spool

Boom Raise

Boom Lower

Arm Roll-Out

Arm Roll-In

Bucket Roll-In

Bucket Roll-Out

Right Swing

Left Swing

O|0[0|0|0|0|0|0O

Right Travel

Left Travel

Auxiliary

@)
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COMPONENT OPERATION / Signal Control Valve

Left Right
Travel Travel Swing Arm Boom Bucket

AN AN
\ N 1
\‘ N
SSHAN =t | ]
\ \ Ji I’ II l’ ’I
N\ — L L LLLEE
ot todl b/ W a] Eﬂﬂ}
HIEIEEEE H | EFE [ — _

i
i3

r
|
|
|
|
J
2
}

d
o
o

S

]

i \ S
\ N . '-, X Signal Control Valve
Lol i iy
T &t o N ooi «i .jo .

Shockless Valve %ﬂ i = —t—— TN
(For Boom Raise) —H ‘ ; 1—0

)¢ \} q
Arm Flow Rate / Ly N
Control Valve fo 1 ; \ \ : N
Control Spool i e - \ N\ b sl le lols o le 9

v
i

Swing Parking  Flow Combiner 17/16‘} 15J \14\‘13\12

Brake Release  Valve Control
Spool Spool

T1J1-03-06-001
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COMPONENT OPERTATION / Signal Control Valve

X

Pilot Valve
Side

T1J1-03-06-004

T178-03-06-009

- Left Travel 6- Swing 11 - Arm / Boom Raise 16 - Boom / Arm / Bucket / Left
Travel / Swing
- Right Travel 7 - Auxiliary 12 - Boom / Arm / Bucket / 17 - Left Travel / Right Travel
Swing / Auxiliary
- Bucket 8 - Swing /Auxiliary 13 - Boom / Arm / Bucket
- Arm 9- Boom/Arm 14 - Boom /Arm / Bucket / Left
Travel
- Boom 10 - Arm/ Boom Raise / Swing 15 - Boom /Arm / Bucket /
/ Auxiliary Right Travel
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COMPONENT OPERTATION / Signal Control Valve

(Blank)

T3-6-9



COMPONENT OPERTATION / Signal Control Valve

SHOCKLESS VALVE

The shockless valve is provided in the boom raise
circuit and functions when returning the boom raise Spool
control lever suddenly. l

During Boom Raising Operation D
1. Boom raise pilot pressure is routed into port A B (]
L T L[ n
i~ SSi
! I
L -

and acts on the spool.

2. Immediately after operation is started, low pilot
pressure flows into the spring B chamber through
clearance C between spool and housing. At the
same time, pilot pressure flows to port 1 through
inner passage 2. Port 1

3. When pilot pressure increases, pressure in the
spring B chamber increases, and the spool
pushes spring A and moves to the left. Q

4. As the spool is moved, port A is connected to port
1 and pressure in port 1 increase, so that the Port A

spool in control valve is moved. Spring A Spool | Spring B
|
i
H,

Clearance C

T1V1-03-06-003

Port 1 T1V1-03-06-002
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COMPONENT OPERTATION / Signal Control Valve

During boom raising operation

Spring A Spool Port A

1 I‘l Clearance C
/

= vy
}_ -
+— b
I
1

AN
- N\ Spring B

| S p
A\ 4
Port 1 T183-03-06-003
Spool Port A
Vi
1
bl I |
— — - A:.W_i
H'-_-Ir T '_#h
—_——— 1
1
e ] }
v
Port 1 T183-03-06-004
Detail of Housing
Clearance C
>
[
Spool T1V1-03-06-008
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COMPONENT OPERTATION / Signal Control Valve

During Boom Raising Operation (Shockless Op-

eration)
1. When the boom is returned suddenly, port A is Spring A Spool PortA spring B
connected to the hydraulic oil tank through the ,_T
pilot valve. Return oil from the boom raise spool s
in the control valve acts on port 1. I I 7L
2. Pressure oil from port 1 flows to spring chamber |_r’_ T T r> (
A through inner passage 1 and to port A through | e
the spool. Oil in spring chamber B flows to port A : i Oi(

3. Pressure acting on the spring A side moves the
spool to the right.

4. Therefore, clearance C between spool and hous- Port 1 T1V1-03-06-002
ing is closed, so that pressure oil is blocked. Q

5. When clearance C is closed, pressure in spring

through the spool. fl; __________ L‘

chamber B increases and moves the spool to the Spring A Port.A Spool  Spring B
left. Then, clearance C is opened again and \A : / A/
pressure oil flows to the port A side. rt

6. As operations in steps (2 to 5) are repeated, L 17zt '
pressure oil is gradually returned to port A, so I_rt TF T> g "
that the control valve spool returns slowly. | [

E/?l

|
|

o —__|
|

& —

Clearance C

J
o
=

—_,—————
N

T1V1-03-06-004

Spring A Spool Port A Spring B

!
|
%A

Port 1 T1V1-03-06-002
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COMPONENT OPERTATION / Signal Control Valve

During boom raising operation (Shockless operation)

Spring A Inner Passage 1 porta  Clearance C  Spool

:

]

A r‘h \ Spring B

Inner Passage 2 QOil Chamber

Spool Port A

Inner Passage 2 Qil Chamber
Port 1
Detail of Clearance C .
Housing

Spool

T183-03-06-005

T183-03-06-004

T1V1-03-06-008
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COMPONENT OPERTATION / Signal Control Valve

ARM FLOW RATE CONTROL VALVE CON-
TROL SPOOL,

FLOW COMBINER VALVE CONTROL
SPOOL,

SWING PARKING BRAKE RELEASE
SPOOL

@ NOTE: The spools above are identical in opera-
tional principle.

1. The arm flow rate control valve control spool is
shifted by arm roll-in pilot pressure and supplies
boom raise pilot pressure to the arm flow rate
control valve in control valve.

2. The flow combiner valve control spool is shifted
by right travel pilot pressure and supplies primary
pilot pressure to the flow combiner valve in con-
trol valve.

3. The swing parking brake release spool is shifted
by the boom, arm, bucket, swing or auxiliary pilot
pressure and supplies primary pilot pressure to
the swing motor.

Arm Flow Rate Control Valve Control Spool:

To Hydraulic Boom Raise Control
Oil Tank

Pilot Pressure
Spring

L]

=

T178-03-06-014
Arm Roll-In To Arm Flow Rate
Pilot Pressure Control Valve

Flow Combiner Valve Control Spool:

To Hydraulic  Primary Pilot
Oil Tank Pressure

<

Right Travel To Flow Combiner
Pilot Pres- Valve
sure

Spring

L]

=

T178-03-06-014

Swing Parking Brake Release Spool:

To Hydraulic Primary Pilot
QOil Tank Pressure

Spring

L]

=

T178-03-06-014
Boom, Arm,

To Swing
Bucket or Aux-  Motor
iliary Pilot

Pressure

T3-6-14



COMPONENT OPERATION / Others (Upperstructure)

PILOT SHUT-OFF SOLENOID VALVE
The pilot shut-off solenoid valve is a solenoid
valve-operated switch valve.

The spool in pilot shut-off solenoid valve is shifted by
the pilot shut-off lever and turns on or off pilot pres-
sure oil to the pilot valve and signal control valve.

Pilot Shut-Off

Cross Section Z-Z )
Solenoid Valve

To Ports T1

! to T4

To Ports A1
to A4

T1J1-03-07-011

Port H

A1 - Travel / Auxiliary Pilot A4 - Unused

Valve

A2 - Right Pilot Valve HT - Signal Control Valve (Port
PH)

A3 - Left Pilot Valve P - Primary Pilot Pressure

T1V1-03-07-011

T3 - Left Pilot Valve

T1 - Travel / Auxiliary Pilot
Valve
T2 - Right Pilot Valve

T4 - Hydraulic Oil Tank

T3-71



COMPONENT OPERATION / Others (Upperstructure)

e Pilot Shut-Off Lever: LOCK Position

1. When the pilot shut-off lever is in the LOCK posi-
tion, the pilot shut-off relay is turned OFF and the
pilot shut-off solenoid valve is turned OFF. (Refer
to Electrical System group / SYSTEM.)

2. Pressure oil from the pilot pump flows to the sig-
nal control valve through the spool in pilot
shut-off solenoid valve.

3. Oil from the pilot valve flows to the hydraulic oil
tank.

4. Therefore, although the control lever is operated,
the pilot valve is not operated.

e Pilot Shut-Off Lever: UNLOCK Position

1. When the pilot shut-off lever is in the UNLOCK
position, the pilot shut-off relay is turned ON and
the pilot shut-off solenoid valve is activated. (Re-
fer to Electrical System group / SYSTEM.)

2. Therefore, the Circuit to signal control valve and
hydraulic oil tank are blocked by the spool in pilot
shut-off valve.

3. Pressure oil from the pilot pump flows to the pilot
valve.

4. Consequently, when the control lever is operated,
the pilot valve is operated.

Pilot Shut-Off Lever: LOCK Position

Pilot Shut-Off
Solenoid Valve

To Hydrau-

’ lic Oil Tank

From Pilot [

Pump }
( - To Pilot

:] Valve

T —1

Spool

To Signal

T1J1-03-07-011
Control Valve

Pilot Shut-Off Lever: UNLOCK Position

Pilot Shut-Off
Solenoid Valve

To Hydrau-
B |ic Oil Tank

From Pilot
Pump

To Pilot
Valve

To Signal

T1J1-03-07-001
Control Valve

T3-7-2



COMPONENT OPERATION / Others (Upperstructure)

4-SPOOL SOLENOID VALVE UNIT

Controls the control valve and the valve in travel mo-

tor by the signal from MC (main controller). (Refer to

Control System / SYSTEM.) The 4-spool solenoid

valve unit consists of proportional solenoid valves (SC, sC  SF Sl SG
SF, Sl and SG).

* SC: Control the boom overload relief control
valve in control valve

* SF: Control the boom flow rate control valve
(switch valve) in control valve

* SI: Control the travel motor swash angle control
valve

* SG: Increase pressure of the main relief valve in
control valve

T1V1-03-07-007

T3-7-3



COMPONENT OPERATION / Others (Upperstructure)

Proportional Solenoid Valve

Controls by an electric current signal from MC and
outputs pressure in proportional to degree of the
electric current.

* When not energized (In neutral):
1. Spring (2) pushes spool (1) to the right and
output port S is connected to tank port T.

1- Spool 2- Spring 3-

* When energized:
1.

Solenoid (3) pushes spool (1) to the left due to
force in proportional to the electric current flowing
through solenoid (3).

. Pilot oil pressure from port P flows into output

port S and pressure at output port S increases.
Pressure at outpur port S acts on step part a on
spool (1).

Because of difference in the pressure receiving
area between step part a, spool (1) is pushed to
the right.

When pressure at port S increases and the force
to push spool (1) to the right overcomes the force
to push spool (1) to the left by solenoid (3), spool
(1) moves back to the right side and the passage
between output port S and port P is closed. As a
result, pressure increase at port S stops.

/°

=N
—

T107-02-07-005

Solenoid
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COMPONENT OPERATION / Others (Upperstructure)

PILOT RELIEF VALVE

Pilot Relief
Valve
The pilot relief valve has a pilot filter incorporated.
The pilot relief valve functions to regulate pilot pump
pressure oil routed to port P to a set constant
pressure.
Pilot Filter

T178-03-07-001
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COMPONENT OPERATION / Others (Upperstructure)

FAN MOTOR

The fan motor, a vane motor is operated by pressure
oil from the fan pump and rotates the fan in oil cooler.
The fan motor consists of cap end (1), cartridge (2),
plate (3), bearing (4), housing (5) and shaft (6).

L

I — TN
77 A
T1J1-03-07-002
1- CapEnd 3- Plate 5- Housing 6 - Shaft
2 - Cartridge 4 - Bearing
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COMPONENT OPERATION / Others (Upperstructure)

FAN VALVE

The fan valve (standard) consists of make-up valve
and relief valve.

The make-up valve prevents cavitation in the circuit
and the relief valve prevents surge pressure and
overloads in the circuit.

The fan valve (optional) consists of make-up valve,
relief valve and solenoid valve.

The make-up valve prevents cavitation in the circuit
and the relief valve prevents surge pressure and
overloads in the circuit.

When the solenoid valve is shifted, pressure oil from
the fan pump (port P1) is shifted to port M1 or M2.
Therefore, rotation of the fan motor is switched to for-
ward or reverse rotation.

Fan Valve (Standard)
Port M1 Port M2

Fan Valve (Optional)

Solenoid
Valve

Port P1

Port M1 Port M2

Port T1

Relief Valve

T1J1-03-07-003

T1J1-03-07-004
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COMPONENT OPERATION / Others (Upperstructure)

SHOCKLESS VALVE
The shockless valve is provided in the boom lower
circuit and operated when the boom lower control
lever is suddenly returned.

Operation

1. When the boom lower control lever is returned, 4. As pressure difference between front and rear of

return oil from the spool in control valve (boom
lower side) acts on port A.

2. Oil in port A flows to chamber D (1) through ori-
fice (6).

3. Pressure in chamber D (1) is routed to port B
through passage (2) in spool (5) and housing (4),
so that pressure in chamber D (1) decreases.

orifice (6) occurs, spool (5) is move to the left by
pressure acting on the spring (3) side. Therefore,
passage (2) in spool (5) and housing (4) is closed
and pressure oil is blocked.

. When passage (2) is closed, pressure in cham-

ber D (1) increases and spool (5) moves to the
right. Passage (2) is open again and pressure oil
flows to port B.

. By repeating steps 3 to 5, pressure oil returns to

the port B side gradually, so that the spool in con-
trol valve is slowly returned.

/ *
gy
™
o Il |
|I | ; = !
| [D |
/ Port A \ T1J1-03-07-012
6 5
1- Chamber D 3- Spring 5- Spool 6 - Orifice

2 - Passage 4 - Housing
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COMPONENT OPERATION / Others (Upperstructure)

ACCUMULATOR

The accumulator is provided in the pilot circuit in order
to buffer fluctuations in oil pressure, and to maintain
pilot pressure for a short time period after the engine
is stopped.

The accumulator mainly consists of body (5), holder
(4), bladder (2), which encloses nitrogen gas (N,), and
poppet (1).

* Pressure oil from the pilot pump enters into the
accumulator through port A pilot pressure com-
presses bladder (2) until the nitrogen gas bal-
ances against with bladder (2).

* When pressure supply is stopped due to engine
stall or any other reasons, bladder (2) starts ex-
panding and accumulated oil is supplied to the
pilot circuit through port A.

Poppet
Bladder
Oil Port

Piiot Pres-

1

L

\\
N

T105-02-10-003

- Holder
- Body

Gas Plug

T3-7-9



COMPONENT OPERATION / Others (Upperstructure)

DISTRIBUTION VALVE (OPTIONAL)

The distribution valve is provided in the auto lubrica-
tion circuit and distributes grease from the grease
pump to each lubrication position.

The proximity switch detects grease amount to be
distributed and outputs the signal to MC.

(Refer to Auto Lubrication Control in SYSTEM / Con-
trol System group.)

Operation

1. Grease from the grease pump acts on the right
side of piston A through passage G.

2. Therefore, piston A moves to the left. Grease at
the left side of piston A flows to port 2 through
passage H and piston F.

3. When piston A moves to the left, grease from the
grease pump acts on the right side of piston B
through passage |I.

4. Therefore, piston B moves to the left. Grease at
the left side of piston B flows to port 11 through
passage J and piston A.

Distribution
Valve
o O
@wz 1 @
@10 9 @
Proximity Switch g 7 E]
\
; 1)
: 3 @
=

T1J1-03-07-005

Port 11 Port 12

Port 9 Port 10

Port 7 Port 8

Port 5 Port 6

Port 3 Port 4

Port 1 Port 2

T1J1-03-07-006

Passage H From Passage G
Grease
Passage J Pump Passage |

Port 11 Port 12

Port 9 Port 10

Port 7 Port 8

Port 5 Port 6

Port 3 Port 4

Port 1 Port 2

T1J1-03-07-007
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COMPONENT OPERATION / Others (Upperstructure)

5. When piston B moves to the left, grease from the

10.

11.

12.

grease pump acts on the right side of piston C
through passage K.

. Therefore, piston C moves to the left. Grease at

the left side of piston C flows to port 9 through
passage L and piston B.

. By repeating steps 3 to 6, grease is supplied to

ports 11, 9, 7, 5 and 3 in this order.

. When piston F moves to the left, grease from the

grease pump acts on the left side of piston A
through passage H.

. Therefore, piston A moves to the right. Grease at

the right side of piston A flows to port 1 through
passage G and piston F.

When piston A moves to the right, grease from
the grease pump acts on the left side of piston B
through passage J.

Therefore, piston B moves to the right. Grease at
the right side of piston B flows to port 12 through
passage | and piston A.

By repeating steps 10, 11, grease is supplied to
ports 12, 10, 8, 6 and 4 in this order.

Port 11

Port 9

Port 7

Port 5

Port 3

Port 1

Port 11

Port 9

Port 7

Port 5

Port 3

Port 1

Port 11

Port 9

Port 7

Port 5

Port 3

Port 1

From
Grease
Passage L Pump Passage K

Port 12

Port 10

Port 8

Port 6

Port 4

Port 2

T1J1-03-07-008

From

Pump

Port 12

Port 10

Port 8

Port 6

Port 4

Port 2

T1J1-03-07-009

Passage H From Passage G
Grease
Passage J Pump Passage |

T1J1-03-07-010
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COMPONENT OPERATION / Others (Upperstructure)

(Blank)
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COMPONENT OPERATION / Others (Undercarriage)

SWING BEARING

The swing bearing supports the upperstructure weight Outer race (1) is bolted to the upperstructure and
and functions to rotate the upperstructure smoothly. inner race (3) is bolted to the undercarriage. The
This bearing is a single-row shear ball-type bearing internal gear of inner race (3) engages with the output
and consists of outer race (1), inner race (3), ball (6), shaft of swing reduction gear.

support (5) and seals (2, 4).

T135-03-02-001

1- Outer Race 3- Inner Race 5- Support 6- Ball
2 - Seal 4 - Seal
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COMPONENT OPERATION / Others (Undercarriage)

CENTER JOINT

The center joint is a 360° rotating joint. The center
joint allows pressure oil to flow smoothly to the travel
motor without twisting the hoses while the
upperstructure is rotated.

The spindle is fixed to the upperstructure, and the
body is fixed to the swing center of undercarriage.

Pressure oil flows to the right and left travel motors
from each port of the body through the spindle. The
seal prevents oil leaks between spindle and body.

©

S

{

N Body

T
I
T
1
1
1
I
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C<

J Seal
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COMPONENT OPERATION / Others (Undercarriage)

TRACK ADJUSTER

The track adjuster consists of spring (5) and adjuster
cylinder (6), and is supported by the side frame.
Spring (5) absorbs loads applied to the front idler.
Piston rod (8) adjusts track sag.

* Grease is applied through the grease fitting into

part a of adjuster cylinder (6). Grease pushes
piston rod (8) and decreases track sag.

* In order to increases track sag, loosen the

hexagonal part of valve (1) 1 to 1.5 turns
counterclockwise and release grease.

A CAUTION: Adjuster cylinder (6) is highly

1-
- Nut 4 - Spacer

pressurized. As valve (1) may fly out and the
highly pressurized grease may spout out, do
not loosen valve (1) quickly and/or
excessively.

Keep face and body parts away from valve
(1) and loosen valve (1) slowly and gradually.
In addition, do not loosen the grease fitting.

Hexagonal Part

Grease Fitting

Grease Discharge Hole /'

L

Valve 3 - Washer

5-
6 -

Spring
Adjuster Cylinder

7-
8 -

Flange
Piston Rod

T1J1-03-08-002

T1J1-03-08-001
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(Blank)
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