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SECTION1 GENERAL
Group 3 ComponentSpecifications

EngineAccessories

RADIATORASSEMBLY
Type RadiatorandTorqueConverterCoolerParallelType

Assembly,IntercoolerandOilCoolerTandemTypeAssembly
Weight Radiator:185kg (408lbs),CoolingUnit:50kg (110lbs)

Radiator OilCooler
Air-TightTestPressure 100kPa(1.02kgf/cm2,14.5PSI) 1500kPa(15.3kgf/cm2,217.6PSI)
CapOpeningPressure 50kPa(0.5kgf/cm2,7 PSI)

Intercooler TorqueConverterCooler
Air-TightTestPressure 200kPa(2.04kgf/cm2,29PSI) 1500kPa(15.3kgf/cm2,217.6PSI)
CapOpeningPressure
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Group 2 Control System
SECTION2 SYSTEM

T2-2-20

TorqueDecreaseControlWhileDumping Bucket

Purpose:
Thetorquedecreasecontrolwhile dumping bucket
(hydraulicloadreduction)featurereducespump oil
flow andloadsothat the powerfrom the enginecanbe
appliedto forwardmovementof the machine.

Operation:
1. Whenall of the itemsunderthe topic belowof

"Conditions"exist,MainController(MC)(3)judges
that machineisdigging andsetsthe target torque
315N·m(32kgf·m)(232lbf·ft).

2. MC(3)receivesasignalfrom lift armanglesensor
(48),andincreasesthe target torqueto obtain the
optimum torquefor the lift armangle.

3. MC(3)sendsasignalto torquecontrolsolenoid
valve(30)dependingon the target torque.

4. Torquecontrolsolenoidvalve(30)adjuststhe
hydraulicoil flow deliveryrateat the regulator
relativeto the electricalsignalit receivesfrom the
MC(3).

Conditions:
TorqueConverterRotationSpeedRatio:Below
specifiedvalue(Reference:15%or less)
Forward/ReverseLever(23)or Switch(27):Forward
Position(24)
PumpDeliveryPressure:HighPressure(Reference:20
MPa(204kgf/cm2,2900psi)or more)

5. Whenanyof the following "Deactivation
Conditions"exists,theTorqueDecreaseControl
WhileDumpingBucketisdeactivated.

DeactivationConditions:
TorqueConverterRotationSpeedRatio:Above
specifiedvalue(Reference:40%or more)
Forward/ReverseLever(23)or Switch(27):Neutral
Position(25)or ReversePosition(26)
PumpDeliveryPressure:LowPressure(Reference:9.8
MPa(100kgf/cm2,1421psi)or less)

fNOTE:TorqueDecreaseControlWhileDumpingBucket
isactivatedbythesignalfromforward/reverseswitch
(27)whenit isin useonthemachine.

fNOTE:Whenthepowermodeselectorswitch(35)isON,
theenginespeediscontrolledaccordingto thelift arm
angle,andthereisacasewheretheTorqueDecrease
ControlWhileDumpingBucketisdeactivated.
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Group 2 Control Valve
SECTION3 COMPONENTOPERATION

T3-2-8

HydraulicCircuit

Main Circuit
Pressurizedoil from pump (8)flowsto the hydraulicoil
tankthrough neutralcircuit (11).
Parallelcircuit (10)isprovidedin the hydraulicloading
valvemaincircuitandmakespossiblethe simultaneous
combiningof lift armandbucketoperation.
Pumpcontrolvalve(1)isprovidedin the farthest
downstreamsideof neutralcircuit (11).Pump
controlvalve(1)deliverspump controlpressureto
the hydraulicpistonpump regulatorin response
to operationof the loadingmaincontrolvalve,and
controlspump deliveryflow rate.

Mainreliefvalve(9)isprovidedin the maincircuit
(betweenthe pump andthe actuator(cylinder)spools
within the valve).Mainreliefvalve(9)preventsthe
pressurein the maincircuit from exceedingthe set
pressurewhenthe spoolisoperated(orwhenthe
control leverisoperated).

Overloadreliefvalve(2)isprovidedin the actuator
(cylinder)circuit (betweenthe controlvalveandthe
actuator(cylinder))of the lift armcylinderbaseend,
bucket,andauxiliary.Overloadreliefvalve(2)prevents
pressurespikescausedby externalforcesin the
actuatorcircuit from exceedingthe setpressurewhen
the spoolis in neutral(with the control leversetin
neutral).

Make-upvalves(4,6,7)areprovidedin overloadrelief
valves(2),whicharelocatedin the bucketcylinder
circuiton both the rod andbottom sides,andin the lift
armcylindercircuiton rod side.Make-upvalves(4,6,
7)drawin pressurizedoil from the hydraulictankand
preventcavitationfrom occurringwhenthe pressure
in the actuatorcircuitdecreasesdueto fastlowering
of the lift armsor quickdumping of the bucket.It
canalsopreventcavitationwhenthereisanexternal
forcecausingoil to be relievedoverthe overload
reliefvalves,which resultsin the opposingendof the
cylinderdrawingin oil to fill that endof the cylinder
with.
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Group 8 Drive Unit
SECTION3 COMPONENTOPERATION

T3-8-7

TorqueConverter

Awet type torqueconverterwith a flexibleinput plate is
betweenthe engineandtransmission.
Thetorqueconverterconsistsof pump impeller(2),
turbine impeller(1),andstator(3),all in the casingfilled
with oil.
Thepump isconnectedto the engineflywheel,and
rotatestogetherwith the engine.Theturbine is
connectedto the torqueconverteroutput shaftto
transmitthe powerto the transmission.

a- EngineSide b- MainPumpDriveSide

1- TurbineimpellerAssy
2- PumpImpeller
3- Stator

4- StatorHub
5- FlexiblePlate
6- DriveCover

7- StatorShaft
8- TurbineShaft
9- ChargingPumpDriveGear

90T4GB-03-09-01

1. Hydraulicoil issuppliedfrom the transmission
controlvalveto torqueconverterdrivecover(6).

2. Theareaof the impellersisfilled with oil.When
the engineisstarted,pump impeller(2)rotates,
thereforethe oil will circulateto rotateturbine
impeller(1)(circulationorder:pump --> turbine -->
stator--> pump).

3. Oil isredirectedby fixedstatorimpeller(3)backto
pump impeller(2).

4. Whenturbine impeller(1)rotates,the powerwill be
transmittedto the output shaft(8).

5. If the enginespeed/pumpimpellerspeedstaysthe
same,but the turbine impellerspeedisreduceddue
to the transmissionload,output torque is increased.
Thisis"torquemultiplication".
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Group 4 Hydraulic System
SECTION2 SYSTEM

T2-4-43

1- MainPump
8- SteeringValve
9- SteeringSpool
10- SteeringCylinder(Left)

11- SteeringCylinder(Right)
13- ControlValve
14- SteeringPilotValve
16- Lift ArmCylinder

17- Lift ArmSpool
22- Anti-DriftValve
25- Lift ArmFlowRateControl

Valve

31- ParallelCircuit
32- HydraulicTank
40- Meter-inCompensationValve
41- Bleed-offCompensationValve

Pb- Steering(Right)(Pilot
PressurizedOil)

Pa2-Lift ArmRaise(Pilot
PressurizedOil)

Combinedoperationof steeringright / lift armraise

90TNED-02-04-43
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