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T1-3-2

SECTION1 GENERAL
Group 3 ComponentSpecifications

Engine

CoolingSystem
CoolingFan Dia.850mm (33.5in),5 blades

Thermostat Crackingtemperatureat atmosphericpressure:82oC(180oF)
Fullopen:94oC(201oF)

LubricationSystem
LubricationPumpType Gearpump
OilFilter Plasticfiber,spin-ontype
OilCooler Watercooledtype

StartingSystem
Motor Electromagneticpinion shift type
Voltage/Output 24VDC/7.8kW(10.5HP)

PreheatSystem PreheatingMethod Gridairheater(24V,100A)
EngineStopSystem StopMethod Fuelshut-off(electroniccontrol)

Alternator
Type ACtype,brushless
Voltage/Output 24V/95A

IntakeAirChargingSystem Type Exhaust-turbochargertype

FuelSystem

InjectionPump Highpressurecommonrail (HPCR)type
Governor Electronicall speedcontrol
InjectionNozzle Electricalmulti-hole injector
FuelFilter Plasticfiber,spin-ontype
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T2-2-30

SECTION2 SYSTEM
Group 2 Control System

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
399N·m(294lbf·ft).

fNOTE:Thetargettorqueshouldbe349N·m(257lbf·ft)
onlywhendrivingat 2ndspeedwith powermodeOFF.

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)

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).

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 5 ElectricalSystem
SECTION2 SYSTEM

T2-5-68

Forward/ReverseSwitchElectricalCircuit
Theforward/reverseswitchelectricalcircuitmakesthe
operationof eitherforward/reverseswitches(23,24)
enabled/disabled.

ArmrestSwitch1 (3),ArmrestSwitch2:ON
JoystickSteeringSelectorSwitch:ON
Forward/ReverseSelectorSwitch(19):ON

Electrical
Component

2 3 18 19 20 21 22

JCU(10)
(Terminal)

24V ONDetection OFF ONDetection ON(GND) - ON(GND)
B-5/B-6 C-4 E-2 D-20 D-16 - E-11

Electrical
Component

23 24 25 26 27 28 1

JCU(10)
(Terminal)

Enabled Enabled - Disabled
(Priority)

- Enabled ON

D-4,5 D-12,17,21 D-13 (MC) - - A-10

TNEK-05-08-030

26

24

23

27

10

(CAN)

Disabled

Enabled

Enabled

25
OFF

18

28

19 20 2221
OFF (ON) ON ON

1 2 3
ON ON

1- KeySwitch
2- Fuse#20(FuseBoxA)
3- ArmrestSwitch1
10- JCU
18- FNROFFRelay

19- Forward/ReverseSelector
Switch

20- FNRONRelay
21- DiodeC
22- FNRHoldRelay

23- Forward/ReverseSwitch(Left)
24- Forward/ReverseSwitch
25- 24V/GNDConversionRelay
26- Forward/ReverseLever
27- MC(MainController)

28- JoystickSteeringElectrical
Circuit
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Group 5 ElectricalSystem
SECTION2 SYSTEM

T2-5-73

b- LeftConsole:Operation
Position

2- Fuse#20(FuseBoxA)
3- ArmrestSwitch1
4- ArmrestSwitch2
8- JoystickSteeringSelector

Switch

10- JCU
18- FNROFFRelay
19- Forward/ReverseSelector

Switch
20- FNRONRelay

21- DiodeC
22- FNRHoldRelay
23- Forward/ReverseSwitch(Left)
24- Forward/ReverseSwitch
25- 24V/GNDConversionRelay

26- Forward/ReverseLever
27- MC
28- JoystickSteeringElectrical

Circuit

90TNEK-05-08-32

27

10

26

24

19

18

20 21
22

28

25

23

3

2

b

b

4

8

2

2

2
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Group 8 Drive Unit
SECTION3 COMPONENTOPERATION

T3-8-8

TorqueConverter(Lock-Up)

Thetorqueconverterisbetweenthe first propellershaft
andtransmission.

Thetorqueconverterconsistsof turbine impeller(1),
pump impeller(2),andstator(3),all in torqueconverter
case(11)filled with oil.

Thepump isconnectedto the first propellershaft,and
rotatestogetherwith the shaft.Theturbine isconnected
to the torqueconverteroutput shaftto transmitthe
powerto the transmission.

a- FirstPropellerShaftSide b- MainPumpSide

TurbineImpellerAssy1-
PumpImpeller2-
Stator3-
StatorHub4-

Lock-UpPiston5-
FrictionPlate6-
DriveCover7-
StatorShaft8-

TurbineShaft9-
PTODriveGear10-
TorqueConverterCase11-

Flange(forFirstPropeller12-
Shaft)
MainPumpDriveShaft13-

1. Hydraulicoil issuppliedfrom the chargingpump to
torqueconverterdrivecover(7).

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(9).

fNOTE:If theenginespeed/pumpimpellerspeedstays
thesame,theturbineimpellerspeedisreduceddueto
thetransmissionload,outputtorqueisincreased.Thisis
"torquemultiplication".

90Z7BT03-08-06

ba

5

2

4

810

9

3

6

12
11

13

7

1
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