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SECTION1 GENERAL
Group 3 ComponentSpecifications

HydraulicComponent

PUMPDEVICE DriveGearRatio MainPump(P1,P2):1.03,MainPump(P3):1,PilotPump:1.11,
AssistAlternatorMotor;1.03

MAINPUMP Type Bent-AxisTypeVariableDisplacementAxialPlungerPump
TheoreticalDisplacement 118cm3/rev(7.2in3/rev)×3
RatedPressure 34.3MPa(350kgf/cm2,4980psi)

REGULATOR Type HydraulicPressureOperatedType
PILOTPUMP Type FixedDisplacementTypeGearPump

Model FS11/16.8
TheoreticalDisplacement 16.8cm3/rev(1.0in3/rev)

CONTROLVALVE Type PilotPressureOperatedType(4-Spools+ 4-Spools+ 4-Spools)
MainReliefSet-Pressure Normal:34.3MPa(350kgf/cm2,4980psi)at 80L/min (21US

gpm)
PowerDigging:38.0MPa(388kgf/cm2,5510psi)at 70L/min
(18USgpm)

OverloadReliefSet-Pressure 39.2MPa(400kgf/cm2,5690psi)at 50L/min (13.2USgpm)
(Boom,Arm,Bucket)
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TPPP-03-01-003

Group 1 PumpDevice
SECTION3 COMPONENTOPERATION

T3-1-6

Regulator

Regulator(17)controlsthe mainpump flow ratein
responseto the variouscommandsignalpressures
sothat the pump driving powerdoesnot exceedthe
engineoutput power.Pump1,pump 2,andpump 3 are
equippedwith regulator(17)for each.

Themajorpartsof regulator(17)arespring(1),sleeveA
(2),sleeveB(8),spoolA (3),spoolB(7),piston(4),load
piston1 (5),loadpiston2 (6),innerspring(9),maximum
pump 1 flow ratelimit contorl solenoidvalve(19),outer
spring(10),pump 1 and2 torquecontrolsolenoidvalve
(14),maximumpump 2 flow ratelimit controlsolenoid
valve(15),maximumpump 3 flow ratelimit control
solenoidvalve(20),andpump 3 torquecontrolsolenoid
valve(16).

Accordingto the variouscommandsignalpressures,
regulator(17)opensor closesthe circuit to servopiston
(11)andthe inclinationof cylinderblock(12)ischanged,
sothat the pump deliveryflow rateiscontrolled.
fNOTE:PrimarypilotpressurePgisconstantlyroutedto

thesmallchambersideofservopiston(11).
In addition,eachregulator(17)hasthe following controls.

Regulatorsfor Pump1 andPump2:
Controlby PumpControlPressure
Controlby OwnandPartnerPumpDeliveryPressure
Controlby PilotPressurefromTorqueControl
SolenoidValve
Controlby PilotPressurefrom MaximumFlowRate
Limit ControlSolenoidValve

Pump3 Regulator:
Controlby PumpControlPressure
Controlby OwnPumpDeliveryPressure
Controlby PilotPressurefromTorqueControl
SolenoidValve
Controlby PilotPressurefrom MaximumFlowRate
Limit ControlSolenoidValve

Asfor eachregulator(17),functionsaredifferent,but the
operationalprinciplesarethe same.Thepump 1 regulator
isexplainedhere.
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14- Pump1 and2TorqueControl
SolenoidValve

15- Pump2 MaximumFlowRate
Limit ControlSolenoidValve

16- Pump3TorqueControl
SolenoidValve

19- Pump1 MaximumFlowRate
Limit ControlSolenoidValve

20- Pump3 MaximumFlowRate
Limit ControlSolenoidValve

11- ServoPiston
12- CylinderBlock

13- Link
17- Regulator
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SECTION6 HYBRIDSYSTEM
Group 1 General

Hybrid System

Outline
Asfor thismachine,the following componentsfor
hybridareaddedto the systemof the standard
hydraulicexcavator.

HCU(Controllerfor HybridSystem)(40)

AdditionalHydraulicCircuit
SwingPilotPressureControlSolenoidValveUnit (44)
SwingControlSolenoidValveUnit (2)
SwingLow-PressureReliefValveUnit (5)(additionally
installedto the swingmotor)
SwingPilotPressureSensor(45)
SwingMainPressureSensor(8)

ElectricComponent
PCU(PowerControlUnit) (39)
CapacitorUnit (38)
SwingElectricMotor (12)(additionallyinstalledto
the swingdevice)
AssistAlternatorMotor (16)(additionallyinstalledto
the pump device)
PowerHarness

CoolingSystemfor HybridSystem
Pump
Radiator
CoolantReservoir

Theoverallsystemlayoutof hybridsystemon this
machineisshownexceptfor the coolingsystem.Basically,
HCU(40)controlsall components.Thatis,HCU(40)
controlsthe electriccomponentsandthe solenoidvalve
unit for hybridsystemaccordingto operatingconditions
inputted from the swingpilot valveandpressuresensors.
PCU(39)controlselectricmotors(12,16)andthe power
circuit.PCU(39)isapowercontrolunit, whichactivates
electricmotors(12,16)accordingto the signalsfrom
HCU(40).Capacitorunit (38)hasthe electricdouble layer
capacitorbuilt-in andisadevicewhichstoresthe energy.
HCU(40)receivesinformationon chargedcapacityin
the capacitorfrom PCU(39).HCU(40)sendsthe signals
accordingto the informationto PCU(39),andthen
PCU(39)activateselectricmotors(12,16)andcontrols
chargedcapacityin the capacitor.
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TPPP-03-01-018

Group 1 PumpDevice
SECTION3 COMPONENTOPERATION

T3-1-17

fNOTE:Theillustrationshowsthepump1regulator.
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1- Spring
2- SleeveA

3- SpoolA
4- Piston

11- ServoPiston 13- Link

Pd1-Pump1 DeliveryPressure
Pd2-Pump2 DeliveryPressure

Dr- Returningto HydraulicOil
Tank

Pi- PumpControlPressure
Pps-TorqueControlPressure

Pg- PrimaryPilotPressure
(FromPilotPump)

a b
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TPPP-03-04-012 TPPP-03-04-013

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

Group 4 Pilot Valve
SECTION3 COMPONENTOPERATION

T3-4-7
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Cam1-
Pusher2-

Casing3-
SpringGuide4-

BalanceSpring5-
ReturnSpring6-

Spool7-
Hole8-

P- PortP T- PortT a- Output Port
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