
wNstmeNie@mme|ODFU9S0-EN-00 ; ACI |

O ti | Princip!

Hydraulic Excavator

Service Manual consists of the following separate Part No.
Technical Manual (Operational Principle) : Vol. No. TODFU90-EN
Technical Manual (Troubleshooting) : Vol. No.TTDFU90-EN
Workshop Manual : Vol. No.WDFU90-EN
Engine Manual : Vol. No.ETDCY-EN, EWDCY-EN

MidWestTech  |  Hitachi ZX225US-5A, ZX225USLC-5A Excavator Operational Principle Technical Service Manual  |  Publication TODFU90-EN-00 Order the manual at mid-west-tech.com  >

https://www.mid-west-tech.com/manuals/hitachi-zx225us-5a-zx225uslc-5a-excavator-operational-principle-technical-service-manual-todfu90-en-00/


Group1 Specifications
Specifications........................................................................T1-1-1
WorkingRanges(TripleGrousershoe)........................T1-1-2

Group2 ComponentLayout
MainComponent................................................................T1-2-1
ElectricalSystem(Overview)...........................................T1-2-5
ElectricalSystem(RearTray)............................................T1-2-6
ElectricalSystem(SwitchPanel).....................................T1-2-7
ElectricalSystem(Utility Space).....................................T1-2-8
ElectricalSystem(Relays).................................................T1-2-9
Engine....................................................................................T1-2-10
PumpDevice.......................................................................T1-2-11
AroundPumpDevice.......................................................T1-2-12
ControlValve.......................................................................T1-2-13
SignalControlValve..........................................................T1-2-15
SwingDevice......................................................................T1-2-16
TravelDevice.......................................................................T1-2-16
5-SpoolSolenoidValveUnit..........................................T1-2-17
Layoutof AttachmentSpec.Parts..............................T1-2-18
ComponentsRelatedwith Breaker.............................T1-2-19

Group3 ComponentSpecifications
Engine......................................................................................T1-3-1
EngineAccessories.............................................................T1-3-5
HydraulicComponent.......................................................T1-3-6
ElectricalComponent......................................................T1-3-10
OptionalParts.....................................................................T1-3-11

SECTION1

GENERAL
CONTENTS

TODFU90-EN-00

MidWestTech  |  Hitachi ZX225US-5A, ZX225USLC-5A Excavator Operational Principle... Order the manual at mid-west-tech.com  >

https://www.mid-west-tech.com/manuals/hitachi-zx225us-5a-zx225uslc-5a-excavator-operational-principle-technical-service-manual-todfu90-en-00/


GGroup1 Controller
Outline.....................................................................................T2-1-1
CANCircuit.............................................................................T2-1-2

Group2 ControlSystem
Outline.....................................................................................T2-2-1
EngineControl......................................................................T2-2-4
PumpControl......................................................................T2-2-36
ValveControl(Standard).................................................T2-2-58
ValveControl(Optional).................................................T2-2-74
OtherControls....................................................................T2-2-84

Group3 ECMSYSTEM
Outline.....................................................................................T2-3-1
FuelInjectionControl........................................................T2-3-2
FuelInjectionAmountCorrectionControl..............T2-3-10
EGRControl.........................................................................T2-3-12
PreheatingControl............................................................T2-3-14
AlarmControl.....................................................................T2-3-15

Group4 HydraulicSystem
Outline.....................................................................................T2-4-1
PilotCircuit............................................................................T2-4-2
MainCircuit.........................................................................T2-4-12
Breaker/Pulverizer/CrusherCircuit(Option)............T2-4-34

Group5 ElectricalSystem
Outline.....................................................................................T2-5-1
MainCircuits..........................................................................T2-5-2
ElectricPowerCircuit(KeySwitch:OFF)......................T2-5-4
CANCircuit.............................................................................T2-5-6
Accessory-RelatedCircuit(KeySwitch:ACC).............T2-5-8
StartingCircuit(KeySwitch:START)...........................T2-5-10
ChargingCircuit(KeySwitch:ON)...............................T2-5-12
SurgeVoltagePreventionCircuit.................................T2-5-16
PilotShut-OffCircuit(KeySwitch:ON)......................T2-5-18
AutoShut-DownCircuit/AutomaticEngine

StopCircuitat LowTemperature............................T2-5-20
EngineStopCircuit...........................................................T2-5-22
Monitor Circuit...................................................................T2-5-25
SecurityCircuit...................................................................T2-5-26
RadioCircuit........................................................................T2-5-28
AirConditionerCircuit.....................................................T2-5-28
AccessoryCircuit...............................................................T2-5-31
WorkLight Circuit..............................................................T2-5-32
Wiper/WasherCircuit.......................................................T2-5-34
CabLight Circuit................................................................T2-5-36

SECTION2

SYSTEM
CONTENTS

TODFU90-EN-00

MidWestTech  |  Hitachi ZX225US-5A, ZX225USLC-5A Excavator Operational Principle... Order the manual at mid-west-tech.com  >

https://www.mid-west-tech.com/manuals/hitachi-zx225us-5a-zx225uslc-5a-excavator-operational-principle-technical-service-manual-todfu90-en-00/


Group1 PumpDevice
Outline.....................................................................................T3-1-1
MainPump.............................................................................T3-1-2
Regulator................................................................................T3-1-6
SolenoidValve....................................................................T3-1-30
PilotPump............................................................................T3-1-32
PumpDeliveryPressureSensor...................................T3-1-32
PumpControlPressureSensor.....................................T3-1-32

Group2 SwingDevice
Outline.....................................................................................T3-2-1
SwingReductionGear.......................................................T3-2-2
SwingMotor..........................................................................T3-2-3
SwingParkingBrake...........................................................T3-2-4
ValveUnit...............................................................................T3-2-6

Group3 ControlValve
Outline.....................................................................................T3-3-1
HydraulicCircuit................................................................T3-3-24
FlowCombinerValve.......................................................T3-3-30
MainReliefValve................................................................T3-3-32
OverloadReliefValve(with Make-UpFunction)....T3-3-36
RegenerativeValve...........................................................T3-3-40
Anti-DriftValve...................................................................T3-3-50
FlowRateControlValve..................................................T3-3-54
DiggingRegenerativeValve..........................................T3-3-58
BoomLowerMeter-InCutValve..................................T3-3-60
AuxiliaryFlowCombinerValveand

BypassShut-OutValve...............................................T3-3-62

Group4 Pilot Valve
Outline.....................................................................................T3-4-1
Operation(FrontAttachment/

SwingandTravelPilotValves)...................................T3-4-3
Operation(AuxiliaryPilotValves)................................T3-4-11
ShocklessFunction(OnlyforTravelPilotValve).....T3-4-16

Group5TravelDevice
Outline.....................................................................................T3-5-1
TravelReductionGear.......................................................T3-5-2
TravelMotor..........................................................................T3-5-4
ParkingBrake........................................................................T3-5-6
TravelBrakeValve................................................................T3-5-8
OverloadReliefValve.......................................................T3-5-12
TravelModeControl.........................................................T3-5-14

Group6 SignalControlValve
Outline.....................................................................................T3-6-1
PilotPort.................................................................................T3-6-2
ShuttleValve.........................................................................T3-6-7
ShocklessValve..................................................................T3-6-10
Pump1 FlowRateControlValve,

Pump2 FlowRateControlValve,
Pump3 FlowRateControlValve............................T3-6-14

FlowCombinerValveControlSpool,
SwingParkingBrakeReleaseSpool......................T3-6-16

Group7 Others(Upperstructure)
PilotShut-OffSolenoidValve..........................................T3-7-1
SolenoidValve......................................................................T3-7-3
HoseRuptureValve(Option)...........................................T3-7-8
PilotReliefValve.................................................................T3-7-14
RecirculationValve............................................................T3-7-15

Group8 Others(Undercarriage)
SwingBearing.......................................................................T3-8-1
Centerjoint.............................................................................T3-8-2
TrackAdjuster(FrontIdlerIntegratedType)..............T3-8-3

SECTION3

COMPONENTOPERATION
CONTENTS

TODFU90-EN-00

MidWestTech  |  Hitachi ZX225US-5A, ZX225USLC-5A Excavator Operational Principle... Order the manual at mid-west-tech.com  >

https://www.mid-west-tech.com/manuals/hitachi-zx225us-5a-zx225uslc-5a-excavator-operational-principle-technical-service-manual-todfu90-en-00/


T1-3-10

SECTION1 GENERAL
Group 3 Component Specifications

Electrical Component

BATTERYRELAY Voltage/Current 24V/100 A
STARTERRELAY1 Voltage 24V
GLOWRELAY Voltage 24V
HYDRAULICOIL
TEMPERATURESENSOR

Operating Temperature -30 to 120 oC

AIRFILTERRESTRICTION
SWITCH

Operating Pressure 6.2±0.6kPa

HORN Voltage/Current 24V/2.5+0.5-1A
Sound Pressure 113±5 dB (A)at 2 m

ILLUMINATION WorkLight Halogen 24V,70W
CabLight 24V,10W

AIRCONDITIONER Refrigerant 134 a
Cooling Ability 3.7kW or More
Cool Air Volume 380 m3/hor More
Heating Ability 5.2kW or More
WarmAir Volume 320 m3/hor More
TemperatureAdjusting
System

ElectronicType

RefrigerantQuantity 850±50 g
CompressorOil Quantity 160 cm3
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Group 1 Pump Device
SECTION3 COMPONENTOPERATION

T3-1-10

Control by Pilot Pressurefrom TorqueControl Solenoid
Valves(14,16)
MC(main controller) sendsthe signalsto torque
control solenoid valves(14,16)according to the engine
speedand the signalsfrom sensors.
Torquecontrol solenoid valves(14,16)deliver torque
control pilot pressurePpsto the regulator in response
to the these signals.When receiving torque control
pilot pressurePps,the regulator decreasesthe pump
delivery flow rate.
(Referto SYSTEM/ControlSystem.)

Q

0 P
Q- Flow Rate P- Pressure

14- Pump 1 and 2 TorqueControl
SolenoidValve

16- Pump 3 TorqueControl
SolenoidValve

18- Air Bleeding Circuit

Pd1-Pump 1 Delivery Pressure
Pd2-Pump 2 Delivery Pressure
Dr- Returning to Hydraulic Oil

Tank
Pi- Pump Control Pressure
Pps- TorqueControl Pressure

Pg- PrimaryPilot Pressure(From
Pilot Pump)

a- DisplacementAngle Increase
b- DisplacementAngle

Decrease

Dr

Pi

18

14

Pd2

Pps

Pd1
Dr

Dr
Pg

a b

Pump 2 Regulator

Pump 3 Regulator

TPPP-03-01-005

18Dr

Pi

16

Pd3

Pps Dr

Dr
Pg

a b
TPPP-03-01-005
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Group 6 Signal Control Valve
SECTION3 COMPONENTOPERATION

T3-6-10

ShocklessValve

Theshocklessvalve is provided in the boom raisecircuit
and functions during boom lowering operation or when
stopping boom raiseoperation.

During boom raise operation

1. Boom raisepilot pressureactson spool (1) through
port A (2).

2. Immediately after operation is started, pilot
pressureis low. Thepilot pressureoil flows to the
spring B(3)chamber through clearanceCbetween
spool (1)and housing (7)and inner passage3 (9).At
the sametime, pilot pressureoil flows to the port 1
(4)side through inner passage2 (5).

3. When pilot pressureincreases,pressurein the
spring B(3)chamber also increases.Spool (1)
pushesspring A (6)and is moved to the left.

4. Asspool (1) is moved, port A (2) is connected to port
1 (4)and pressurein the port 1 (4)side increases.
Then,the control valve spool is moved.

Spool1-
Port A2-
Spring B3-
Port 14-

Inner Passage25-
Spring A6-

9- Inner Passage3

16 32

4

1 2 3

5 9

4

T1V1-03-06-002

T1V1-03-06-003
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TPPP-03-01-019

Group 1 Pump Device
SECTION3 COMPONENTOPERATION

T3-1-17

fNOTE:Theillustration showsthe pump1 regulator.

Pi
Pg

Pps

Pd2

Pd1

Dr1 432

11

13

1- Spring
2- SleeveA

3- Spool A
4- Piston

11- ServoPiston 13- Link

Pd1-Pump 1 Delivery Pressure
Pd2-Pump 2 Delivery Pressure

Dr- Returning to Hydraulic Oil
Tank

Pi- Pump Control Pressure

Pps- TorqueControl Pressure
Pg- PrimaryPilot Pressure

(FromPilot Pump)

a- DisplacementAngle Increase
b- DisplacementAngle Decrease

Pi
Pg

Pps

Pd2

Pd1

Dr1 432

11

13

a

a

b

b

TPPP-03-01-018
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Group 4 Pilot Valve
SECTION3 COMPONENTOPERATION

T3-4-7

TPPP-03-04-012 TPPP-03-04-013

TPPP-03-04-007 TPPP-03-04-008

1 1

2 2

4
3

4
3

5 5

6 6

7 7

8 8

FrontAttachment/
SwingPilotValve

TravelPilotValve

T T

T
T

P P

PP

a a

1 1

2 2

4

3

4

3

5 5
6 6

7 7

8 8

T T

T T

P P

P P

a a

a a

7 7

7 7

8 8

8 8

Cam1-
Pusher2-

Casing3-
SpringGuide4-

BalanceSpring5-
ReturnSpring6-

Spool7-
Hole8-

P- PortP T- PortT a- Output Port
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