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TO THE READER

This Workshop Manual tells the servicing personnel about the mechanism, servicing and maintenance of the V3800-
TIEF4, V3800-TIEF4C and V3800-TIEF4H. It contains 4 parts: "Information”, "General", "Mechanism" and "Servicing".

Information

This section primarily contains information below.

+ Safety first

» Specifications

» Performance curve
+ Dimensions

+ Wiring diagram

General

This section primarily contains information below.

» Engine identification

» General precautions

* Maintenance check list

» Check and maintenance
» Special tools

Mechanism

This section primarily contains information below.

* General (Introduction)

* Engine body

* Fuel system

* Intake and exhaust system

» Exhaust gas recirculation (EGR) system
* Lubricating system

» Cooling system

* Electrical system

» After treatment system

Servicing

This section primarily contains information below.

» Troubleshooting

» Servicing specifications
+ Tightening torques

» Checking and adjusting
» Disassembling

+ Assembling

+ Servicing

All illustrations, photographs and specifications contained in this manual are of the newest information available at the

time of publication.

Kubota reserves the right to change all information at any time without notice.

Since this manual includes many models, information or illustrations and photographs can show more than one

model.

© KUBOTA Corporation

May, 2015
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RECORD OF REVISIONS

Main revised contents and corrective measures are described in a table.
Find the main revised point and corrective measure through the reference page.

* How to check electrical parts (Checking and adjusting)
» Procedure when replacing electrical parts (Servicing)
Separate assembling and disassembling.
Correction for procedure of removing supply pump.

Last digit Month of Reference
of the Code . Part name Main revised point and corrective measure
No. Revision page
1 2016.01 DEF/AdBIue® injector Replacing water separator filter (Type 2). 2-22
SCR (Selective Catalytic Checking DEF/AdBIue® injector tip. 2-29
Reduction) muffler Checking DEF/AdBIue® injector 2-37
Supply pump Tightening torques of screws, bolts and nuts for special use 3-99
* SCR (Selective Catalytic Reduction) muffler
* SCR mixing pipe
*  Supply pump
("AdBIue®" is a registered trademark of Verband der Automobilin-
dustrie e.V. in Germany.)
2 2016.02 - The following sentence was added up ("AdBlue®" is a registered -
trademark of Verband der Automobilindustrie e.V. in Germany.).
3 2017.01 DEF/AdBIue® injector Checking DEF/AdBIue® injector. 2-37
4 2018.08 Supply pump Added the information of V3800-TIEF4H 1-5
V3800-TIEF4H « Each parts of mechanism 3-138
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SAFETY FIRST
1. Before you start service

1. INFORMATION

SAFETY FIRST

This symbol, the industry's "Safety Alert Symbol", is
used throughout this manual and on labels on the
machine itself to warn of the possibility of personal
injury. Read these instructions carefully. It is essential
that you read the instructions and safety regulations
before you try to repair or use this unit.

A DANGER

* Indicates an imminently hazardous situation
which, if not avoided, will result in death or
serious injury.

A WARNING

* Indicates a potentially hazardous situation
which, if not avoided, could result in death or
serious injury.

A CAUTION

* Indicates a potentially hazardous situation
which, if not avoided, may result in minor or
moderate injury.

Il IMPORTANT

* Indicates that equipment or property damage
could result if instructions are not followed.

Il NOTE
¢ Gives helpful information.

1. Before you start service

» Park the machine on a stable and level ground, and
set the parking brake.

» Lower the implement to the ground.

» Stop the engine, then remove the key.

» Disconnect the battery negative cable.

*+ Hang a [DO NOT OPERATE] tag in the operator
station.

2. Start safely

IBMO11A

’
i I

N

N

2

IBMOO1A

* Read all instructions and safety instructions in this
manual and on your machine safety decals.
» Clean the work area and machine.

* Do not do the procedures below when you start the
engine.
— Short across starter terminals
— Bypass the safety start switch

*+ Do not make unauthorized modifications to the
engine. This can cause damage and decrease the
engine life.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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SAFETY FIRST
1. INFORMATION 3. Operate safely

3_ Operate safely the radiator cap when it is at a sufficiently low
temperature to touch with bare hands. Slowly

loosen the cap to release the pressure before you
remove it fully.

* Released fluid (fuel or hydraulic oil) under pressure
can cause damage to the skin and cause serious
injury. Release the pressure before you disconnect
hydraulic or fuel lines. Tighten all connections
before you apply the pressure.

» Do not open a fuel system under high pressure.
The fluid under high pressure that stays in fuel lines
can cause serious injury. Do not disconnect or
repair the fuel lines, sensors, or any other
components between the fuel pump and injectors

IBMOO3A on engines with a common rail fuel system under

high pressure.

« Put on an applicable ear protective device
(earmuffs or earplugs) to prevent injury against loud
noises.
A * Be careful about electric shock. The engine
‘ generates a high voltage of more than DC100 V in
the ECU and is applied to the injector.
. » - - - -
b 4. Avoiding high pressure fluid

IBMOO4A

9Y1200165INI0O19A

* Keep away from high pressure fluids bursting from
a hose or pipe. The fluid can penetrate your skin
and cause serious injuries.

*+ Get a medical aid immediately if the accident
occurs.

IBMOO5SA

* Do not use the machine after you consume alcohol
or medication or when you are tired.

» Put on applicable clothing and safety equipment.

* Use applicable tools only. Do not use alternative
tools or parts.

* When 2 or more persons do servicing, make sure
that you do it safely.

» Do not operate below the machine that only a jack
holds. Always use a safety stand to hold the
machine.

* Do not touch the hot parts or parts that turn when
the engine operates.

» Do not remove the radiator cap when the engine
operates, or immediately after it stops. If not, hot
water can spout out from the radiator. Only remove

1-2 V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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SAFETY FIRST
5. Avoiding hot exhaust

1. INFORMATION

5. Avoiding hot exhaust

/A
‘L

hlfinhiimn.
[ ]

* Avoid skin exposure and contact with hot exhaust
gas or components. Exhaust gas and components
are extremely hot during regeneration of diesel
particulate filter (DPF).

7. Prevent a fire

9Y1200165INI020A

* Avoid skin exposure and contact with hot exhaust
gas or components.

+ Exhaust gas and components are extremely hot
during operation.

.i_

IBMOOGA

Iy
s

\>

2KBTA00065A01

» Do not work immediately after stopping the engine.
The engine, muffler, radiator, and hydraulic
components are extremely hot.

» Do not remove caps and plugs soon after stopping
the engine. The temperature and pressure of the
coolant, hydraulic oil, and fuel are still high.

6. Cleaning exhaust filter

/A
‘L

hlfinhiimn.
[ ]

9Y1200165INI020A

* Fuel is very flammable and explosive under some
conditions. Do not smoke or let flames or sparks in
your work area.

» To prevent sparks from an accidental short circuit,
always disconnect the battery negative cable first
and connect it last.

+ The battery gas can cause an explosion. Keep the
sparks and open flame away from the top of
battery, especially when you charge the battery.

» Make sure that you do not spill fuel on the engine.

8. Keep a good airflow in the
work area

IBMOO7A

» If the engine is in operation, make sure that the
area has good airflow. Do not operate the engine in
a closed area. The exhaust gas contains poisonous
carbon monoxide.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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SAFETY FIRST
1. INFORMATION 9. Discard fluids correctly

9. Discard fluids correctly 11. Preparing for emergencies

IBMOO9A IBMO010A
* Do not discard fluids on the ground, down the drain, » Keep a first aid kit and fire extinguisher ready at all
into a stream, pond, or lake. Obey related times.
environmental protection regulations when you » Keep emergency numbers near your telephone at
discard oil, fuel, coolant, electrolyte and other all times.
dangerous waste.
10. Prevent acid burns
IBMOOSA
» Keep electrolyte away from your eyes, hands and
clothing. Sulfuric acid in battery electrolyte is
poisonous and it can burn your skin and clothing
and cause blindness. If you spill electrolyte on
yourself, clean yourself with water, and get medical
aid immediately.
1-4 V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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SPECIFICATIONS

1. Specification for V3800-TIEF4, TIEF4C, TIEF4H 1. INFORMATION

SPECIFICATIONS

1. Specification for V3800-TIEF4, TIEF4C, TIEF4H

Model V3800-TIEF4 | V3800-TIEF4C | V3800-TIEF4H
Number of cylinder 4
Engine type Vertical, water-cooled, 4-cycle DI diesel engine

Bore x stroke 100 x 120 mm (3.94 x 4.72 in.)

3769 cm3 (230.0 cu.in.)

Total displacement

SAE gross continuous

75.1 kW / 2600 min~1(rpm)
(101 HP / 2600 min'(rpm))

83.8 kW / 2400 min~1(rpm)
(121 HP / 2400 min'(rpm))

SAE gross intermittent

86.4 kW / 2600 min~1(rpm)
(116 HP / 2600 min-(rpm))

96.4 kW / 2400 min~1(rpm)
(129 HP / 2400 min-!(rpm))

Maximum bare speed 2800 min~'(rpm)

Minimum bare idling speed 800 min™'

2600 min~'(rpm)

Combustion chamber Reentrant type, Center Direct Injection System (E-CDIS)

Fuel injection pump

Governor

Injector DENSO common rail system

Fuel injection timing

Fuel injection pressure

Direction of rotation Counter-clockwise (viewed from flywheel side)

Firing order 1-3-4-2

Compression ratio 17.0

Lubricating system Forced lubrication by trochoid pump

Oil pressure indicating Electrical type switch

Lubricating filter Full flow paper filter (Cartridge type)

Cooling system Pressurized radiator, forced circulation with water pump

Starting system Electric starting with starter

Starter motor 12V, 3.0 kW

Starting support device Intake air heater in intake manifold

EGR External EGR (EGR cooler + electric EGR valve + reed valve)

Battery 12V, 136 AH equivalent 12V, 120 AH equivalent
Charging alternator 12V, 720 W 12V, 1200 W

Fuel Diesel Fuel No. 2-D S15

Lubricating oil Class CJ-4 lubricating oil as per API classification is recommended.

For details on recommended lubricating oils.

Lubricating oil capacity 16.5L (4.36 U.S.gals,

3.63 Imp.gals)
405 kg (893 Ibs)

13.2 L (3.49 U.S.gals, 2.90 Imp.gals)

Weight (dry) 368 kg (811 Ibs)

Il NOTE
¢ The specification described above is of the standard engine of each model.
e Conversion formula : HP = 0.746 kW, PS = 0.7355 kW
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SPECIFICATIONS
1. INFORMATION
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PERFORMANCE CURVES
1. Performance curve for V3800-TIEF4, TIEF4C 1. INFORMATION

PERFORMANCE CURVES

1. Performance curve for V3800-TIEF4, TIEF4C

V3800-TIEF4, V3800-TIEF4C
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PERFORMANCE CURVES
1. INFORMATION 2.Performance curve for V3800-TIEF4H

2. Performance curve for V3800-TIEF4H

V3800-TIEF4H
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(7) Gross intermittent B.S.F.C.
1-8 V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H

KiSC issued 08, 2018 A



DIMENSIONS
1. Dimension for V3800-TIEF4, TIEF4C, TIEF4H

1. INFORMATION

DIMENSIONS

1. Dimension for V3800-TIEF4, TIEF4C, TIEF4H

5

L

& o
o ) 0 O,
\ [ ] ==
i T
9Y1211085IFI001A
V3800-TIEF4 V3800-TIEF4C V3800-TIEF4H
A 889.8 mm 890.1 mm 933.7 mm
35.03 in. 35.04 in. 36.76 in.
B 664.1 mm 688.1 mm 664.0 mm
26.15in. 27.09 in. 26.14 in.
c 1190.5 mm 1225.5 mm
46.870 in. 48.248 in.
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DIMENSIONS
1. INFORMATION
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WIRING DIAGRAM

1. Engine intermediate harness (Engine side harness)

1. INFORMATION

WIRING DIAGRAM

1. Engine intermediate harness (Engine side harness)

— (1)
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(13)
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9Y1211085INI002A (13) ~
(O] - CAN and EGR
(2) CN201 Intake air temperature sensor
3) CN202 Coolant temperature sensor
(4) - Border 12 (ENG)
(5) CN204 Rail assembly
(6) CN206 Crankshaft position sensor
(7) CN207 Qil pressure switch 1

(Continued)
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WIRING DIAGRAM
1. INFORMATION

(8) CN208 Oil pressure switch 2
9) CN209 Boost pressure sensor
(10) CN210 Supply pump assembly
(11) CN211 Camshaft position sensor
(12) CN212 Intake throttle valve
(13) - Shield cable
Il NOTE
* The picture shows the pin arrangement of the connector housing viewed from wire side, not mating side.
(14)
f—H |=
(18) e {#3)

i ——————— i) U

| Hi

e — =

L
[+ S ——
(16)
i —‘ (17)
9Y1211085IN1003B

(14) — CAN and EGR
(15) CN222 EGR valve
(16) CN223 /224 CAN tool
17) - Resistance connector (120 Q)
(18) - Shield cable

Hl NOTE
* The picture shows the pin arrangement of the connector housing viewed from wire side, not mating side.
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WIRING DIAGRAM

2. Injector intermediate harness (Engine side harness) 1. INFORMATION

2. Injector intermediate harness (Engine side harness)

9Y1211085INI004A
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1) CN302 Injector intermediate connector
2) - Shield cable
3) CN301 Injector

Hl NOTE

* The picture shows the pin arrangement of the connector housing viewed from wire side, not mating side.
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WIRING DIAGRAM
1. INFORMATION 3.ECU intermediate harness (OEM side harness)

3. ECU intermediate harness (OEM side harness)
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1) CN701 Engine ECU (1)

) CN702 Engine ECU (2)

3) CN703 Engine ECU joint connector 3

4) - CAN 1

(5) - CAN 2

(6) CN704 Engine ECU joint connector 12

(Continued)
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WIRING DIAGRAM
1. INFORMATION

(7) CN705 Engine ECU joint connector 9
(8) - Power unit
9) - Diesel particulate filter (hereinafter referred to as the "DPF")
(10) - Engine
(11) - Injector
(12) - Border 1 (BAT)
(13) - Border 2A (EARTH)
(14) — Border 3 (EARTH-SIG)
(15) - Border 4 (BAT-IG)
Il NOTE
* The picture shows the pin arrangement of the connector housing viewed from wire side, not mating side.
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ut @l a
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(16) - Power unit
17) CN602 Alternator
(Continued)
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1. INFORMATION

WIRING DIAGRAM

(18) CN603 Starter relay

(19) CN604 Starter

(20) CN619 Water separator

(21) CN605 Connector

(22) CN606 Connector

(23) - Intake air heater

(24) CN613 Main relay

(25) CN616 Intake air heater relay

(26) CN614 Connector

(27) CN615 Connector

(28) CN620 Engine ECU joint connector 13

(29) - Fuel feed pump

(30) CN617 Connector

(31) CN618 Connector

(32) - Battery unit

(33) - CAN for vehicle

(34) CN607 / 608 CAN 1 for service tool

(35) - Shield cable

(36) - Border 1 (BAT)

(37) - Border 2A (EARTH)

(38) - Border 2B (EARTH)

(39) - Border 3 (EARTH-SIG)

(40) - Border 4 (BAT-IG)

(41) - Border 7 (EARTH)
Hl NOTE

* The picture shows the pin arrangement of the connector housing viewed from wire side, not mating side.
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WIRING DIAGRAM

1. INFORMATION
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(42) - DPF

(43) CN101 DPF temperature sensor (T2)

(44) CN102 DPF temperature sensor (T1)

(45) CN103 DPF temperature sensor (To)

(46) CN104 DPF differential pressure sensor (AP)

47) CN105 Air flow sensor

(48) - Border 1 (BAT)

(49) - Shield cable

Il NOTE

* The picture shows the pin arrangement of the connector housing viewed from wire side, not mating side.
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1. INFORMATION

WIRING DIAGRAM
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(50) - Engine
(51) CN215 Engine ECU joint connector 5
(52) CN216 Engine ECU joint connector 8
(53) - Border 2A (EARTH)
(54) - Border 1 (BAT)
(55) - Shield cable
Hl NOTE

* The picture shows the pin arrangement of the connector housing viewed from wire side, not mating side.
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WIRING DIAGRAM

1. INFORMATION
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(56) - Injector
(57) CN304 Engine ECU joint connector 7
(58) CN305 Engine ECU joint connector 2
(59) CN306 Engine ECU joint connector 11
(60) CN307 Engine ECU joint connector 6
(61) - Shield cable

Hl NOTE

* The picture shows the pin arrangement of the connector housing viewed from wire side, not mating side.
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1. INFORMATION

WIRING DIAGRAM
4.ACU intermediate harness (OEM side harness)

4. ACU intermediate harness (OEM side harness)
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(1) - CAN 2 joint connector
(2) - ACU CAN 1
) - ACU CAN 2
(4) CN413 /414 Connector
(5) CN411 Connector
(6) CN412 Connector

(Continued)
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WIRING DIAGRAM
1. INFORMATION

(7) CN415/416 Connector
(8) CN406 DEF pump unit
9) CN409 DEF injector
(10) CN410 Pre SCR temperature sensor
(11) - Resistance connector (120 Q)
(12) CN402 Delivery tube heater
(13) CN403 Return tube heater
(14) CN404 Suction tube heater
(15) CN405 Coolant valve
(16) CN407 /408 Connector
17) - Border 8 (ACU-HEATER)
(18) - Border 9 (ACU-EARTH)
(19) - Border 10 (ACU-SGND)
(20) - Border 11 (ACU-COMP)
(21) - Border 12 (HEATER-EARTH)
(22) - Shield cable
Il NOTE

* The picture shows the pin arrangement of the connector housing viewed from wire side, not mating side.
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(23) - CAN 1
(24) CN503 / 504 Connector
(25) CN501 /502 Connector
(Continued)
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1. INFORMATION

WIRING DIAGRAM

(26) - ACU CAN 1

(27) CN507 Tank sensor

(28) CN505 / 506 Connector

(29) CN508 / 509 Connector

(30) - ACU CAN 2

(31) CN512/513 Connector

(32) CN515 Post NOx sensor

(33) CN514 Pre NOx sensor

(34) CN510/ 511 Connector

(35) - CAN 2

(36) - Shield cable

(37) - Border 1 (BAT)

(38) - Border 8 (EARTH)

(39) - Border 8 (BAT-IG)
Hl NOTE

* The picture shows the pin arrangement of the connector housing viewed from wire side, not mating side.
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WIRING DIAGRAM
5.System wiring diagram 1. INFORMATION

5. System wiring diagram
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1) Main relay (14) Injector 2 (27) Boost sensor

(2) Fuel feed pump (15) Injector 3 (28) Intake air temperature sensor

3) CAN 1 connector (for service) (16) Injector 4 (29) Stop switch

(4) Resistance connector (120 Q) 17) Crankshaft position sensor (30) Parked regeneration switch

(5) EGR valve (18) Camshaft position sensor (31) Parking switch

(6) Starter (19) Accel sensor 1 (32) Regeneration inhibit switch
(Continued)
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WIRING DIAGRAM
1. INFORMATION

(7) Air flow sensor (20) Accel sensor 2 (33) Neutral switch
(8) Intake throttle valve (21) Vehicle speed sensor (34) Oil pressure switch
(9) Starter relay (22) (DAF;F) differential pressure sensor (35) DPF temperature sensor (T0)
(10) Battery (23) PCV (Pre-stroke control valve) (36) DPF temperature sensor (T1)
(11) Intake air heater relay (24) PRV (Pressure relief valve) (37) DPF temperature sensor (T2)
(12) Intake air heater (25) Coolant temperature sensor
(13) Injector 1 (26) Rail pressure sensor
DPF : Diesel particulate filter
—? = = | e
—7= = 2] @(49)
(38) — =
— T e ©] — " ot
| S| _nnn_._l ;: gg ___________
@ —x | B
I 20
(41) — Ll
gy T I A
(39) —a(40) | [ | I
| 22
: e S S o = —]
: — 06 % (54)
2| — 1 76 3
& | | i — =
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®
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1-24 V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H

KiSC issued 08, 2018 A



WIRING DIAGRAM

1. INFORMATION

(38) Comp relay (44) Pre NOx sensor (50) DEF pump unit

(39) Power line (from battery) (45) CAN 1 (from engine ECU) (51) Delivery tube heater
(40) CAN for vehicle (46) KEY-IG (from engine ECU) (52) Return tube heater
(41) Tank sensor (47) Heater relay (53) Suction tube heater
(42) NOx electronic unit (48) DEF injector (54) Coolant valve

(43) Post NOx sensor (49) SCR inlet temperature sensor

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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WIRING DIAGRAM
1. INFORMATION
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ENGINE IDENTIFICATION

1. Model name and engine serial number 2. GENERAL
1. Model name and engine serial Production year
Nn umber Alphabet or number Year
1 2001
2 2002
3 2003
4 2004
5 2005
6 2006
7 2007
8 2008
9 2009
A 2010
(1) Engine model name and se- B 2011
rial number
) ) ] ) c 2012
You must identify the engine model name and serial
number before you start a job. b 2013
When you get in touch with the manufacturer, always E 2014
tell your engine model name and serial number. E 2015
Engine serial number
The engine serial number is an identified number for G 2016
the engine. H 2017
It appears after the engine model name. J 018
It shows the month and year of manufacture as below.
. . K 2019
Engine series
L 2020
Number or alphabet Series
M 2021
1 05 (include: WG)
N 2022
2 V3 (include: WG)
P 2023
3 08
R 2024
4 SM (include: WG)
S 2025
5 Air cooled gasoline
T 2026
6 GZ, OC, AC,EAE
\ 2027
! 03 (include: WG) * Alphabetical letters "I" and "O" are not used.
8 07
A EA, RK
B 03 (KET production)
C V3, 07 (KEW production)
V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H 2-1
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2. GENERAL

ENGINE IDENTIFICATION
2. EF4B engine

Production month and lot number

Month Engine lot number
January A0001~A9999 B0001~
February C0001~C9999 D0001~

March E0001~E9999 FO001~

April G0001~G9999 HO001~
May J0001~J9999 K0001~
June L0001 ~19999 MO0001~
July NO001~N9999 P0001~
August Q0001~Q9999 R0O001~
September S0001~S9999 T0001~
October U0001~U9999 V0001~
November WO0001~W9999 X0001~
December Y0001~Y9999 Z0001~

2. EF4B engine

IGyhnfa KUBOTA

TYPE HHAHHHEAHH
FAMILY HuHHHHHHH
APPROVAL NUNBER: Bitxdt it/

Gorporation

(Rrs s/ st it

EHRHE

(1)

(2)

EMISSION CONTROL INFORMATION /

N

THIS ENGINE NEETS A #aa
FOR U.S.EPA AND CALIFORNIA NONROAD §

Kiyhok

ENGINES.

EMISSION REGULATIONS

KUBOTA Corporation

* Alphabetical letters "I" and "O" are not used.

Example of model name and engine serial number

V3800-T -2 E Q 0573

(a) (e)

MODEL ##t ENGINE DISP. : ###t

FAMILY:  F #dtw

POWER: B kW / #84 CATEGORY: ## - #8

VALVE CLEARANCE (COLD) : N %% mEX £2 m

£CS: pupurpuifuufud.

it aHpEE
[ULTRA LOW SULFUR DIESEL FUEL ONLY TDEL ASSY. —  Tzszazz |
9Y1211085GES027A

(1) EU regulation engine output (2) "EF4B" engines are identi-
classification category fied with "EV" at the end of
the Model designation, on
the US EPA label.
"EF4B" designates some
Tier 4 models, depending on
engine output classification.

2CJGV00290A01
(a) V3800-T: Engine model (d) Q: Production month (Au-
name gust)

(b) 2: Engine series (V3 series)
(c) E: Production year (2014)

(e) 0573: Lot number (0001 ~
9999 or A001 ~ Z999)

Engine output .
Category (1) classification EU regulation
From 19 to less
K than 37 kW STAGE llIA
From 37 to less
P than 56 kW STAGE IliIB
From 56 to less
R than 130 kW STAGE IV
Engine output .
Category (2) classification EPA regulation
Less than 19 kW Tier 4
From 19 to less )
than 56 kW Tier 4
EV From 56 to less Tier 4
than 75 kW
From 75 to less )
than 130 kW Tier 4

The emission controls previously implemented in
various countries to prevent air pollution will be stepped
up as Nonroad Emission Standards continue to
change. The timing or applicable date of the specific

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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ENGINE IDENTIFICATION
3. Cylinder number

2. GENERAL

Nonroad Emission regulations depends on the engine
output classification.

Over the past several years, Kubota has been
supplying diesel engines that comply with regulations in
the respective countries affected by Nonroad Emission
regulations. For Kubota Engines, EF4B will be the
designation that identifies engine models affected by
the next emission phase.

When servicing or repairing ###-EF4B series engines,
use only replacement parts for that specific EF4B
engine, designated by the appropriate EF4B Kubota
Parts List and perform all maintenance services listed
in the appropriate Kubota Operator's Manual or in the
appropriate EF4B Kubota Workshop Manual. Use of
incorrect replacement parts or replacement parts from
other emission level engines (for example: E4B
engines), may result in emission levels out of
compliance with the original EF4B design and EPA or
other applicable regulations. Please refer to the
emission label located on the engine head cover to
identify Output classification and Emission Control
Information. EF4B engines are identified with "EV" at
the end of the Model designation, on the US EPA label.
Please note: EF4B is not marked on the engine.

Example: Engine Model Name V3800-TIEF4-XXXX or
V3800-TIEF4C-XXXX

3. Cylinder number

3EEABAB1PO11A

You can see the cylinder numbers of Kubota diesel
engine in the figure. The sequence of cylinder numbers
is No.1, No.2, No.3 and No.4 and it starts from the gear
case side.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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ENGINE IDENTIFICATION
2. GENERAL
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MUFFLER FULL ASSEMBLY IDENTIFICATION
1. Part number and serial number (DPF)

2. GENERAL

MUFFLER FULL ASSEMBLY IDENTIFICATION

1. Part number and serial
number (DPF)

Diesel particulate filter (hereinafter referred to as
the "DPF") muffler full assembly serial number

You must keep the records of the filter comp (DPF) part
number and serial number (3) and catalyst (DOC) part
number and serial number (4) before you remove the
DPF for cleaning.

9Y1210651GES014B

(1) DPF muffler full assembly (3) Filter comp (DPF) part num-
part number and serial num- ber and serial number
ber (4) Catalyst (DOC) part number
(2) Body (DPF outlet) part num- and serial number
ber and serial number

2. Parts number and serial
number (SCR)

Selective catalytic reduction (hereinafter referred to
as the "SCR") muffler full assembly serial number
You must keep the records of the SCR muffler
assembly part number and serial number.

(2) SCR muffler assembly part

serial number number and serial number

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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MUFFLER FULL ASSEMBLY IDENTIFICATION
2. GENERAL
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GENERAL PRECAUTIONS

2. GENERAL

GENERAL PRECAUTIONS

10O

3TMABABOPQO5A

(1)
()
@)
(4)

Grease (5) Rotating movement
Force (A) External circlip
Sharp edge (B) Internal circlip
Axial force

When you disassemble, carefully put the parts in a
clean area to make it easy to find the parts. You
must install the screws, bolts and nuts in their initial
position to prevent the reassembly errors.

When it is necessary to use special tools, use
Kubota special tools. Refer to the drawings when
you make special tools that you do not use
frequently.

Before you disassemble or repair machine, make
sure that you always disconnect the ground cable
from the battery first.

Remove oil and dirt from parts before you measure.
Use Kubota genuine parts for replacement to keep
the machine performance and to make sure of
safety.

You must replace the gaskets and O-rings when
you assemble again. Apply grease (1) to new O-
rings or oil seals before you assemble.

When you assemble the external or internal circlips,
make sure that the sharp edge (3) faces against the
direction from which force (2) is applied.

When inserting spring pins, their splits must face
the direction from which a force is applied.

To prevent damage to the hydraulic system, use
specified fluid or equivalent.

Clean the parts before you measure them.

Tighten the fittings to the specified torque. Too
much torque can cause damage to the hydraulic
units or the fittings. Insufficient torque can cause oil
leakage.

When you use a new hose or pipe, tighten the nuts
to the specified torque. Then loosen (approx. by
45°) and let them be stable before you tighten to
the specified torque (This is not applied to the parts
with seal tape.).

When you remove the two ends of a pipe, remove
the lower end first.

Use two pliers in removal and installation. One to
hold the stable side, and the other to turn the side
you remove to prevent twists.

Make sure that the sleeves of flared connectors and
tapers of hoses are free of dust and scratches.
After you tighten the fittings, clean the joint and
apply the maximum operation pressure 2 to 3 times
to check oil leakage.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H

2-7
KiSC issued 08, 2018 A



2. GENERAL
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MAINTENANCE CHECK LIST
2. GENERAL

MAINTENANCE CHECK LIST

To make sure that the engine operates safely for a long time, refer to the table below to do regular inspections.

Service interval
Every Every | Every | Every | Every | Every | E E Refer-
Inspection item iti very | Every | Every | Every | Every | Every very | ence
P Daily | fuel | Initial | Every | "555" | “5o0” | 1000 | 1500 | 3000 | 8000 |EVEY| 2 age
refill- | 50 hrs |50 hrs 1 year pag
ing hrs hrs hrs hrs hrs hrs years
Checking engine oil level o 2-13
Checking fuel level o 2-13
Checking coolant level o 2-14
Checking fan belt o 2-14
Checking DEF/ AdBlue®” level o 2-16
«, |Refilling diesel exhaust fluid
4 | (DEF/AdBIue®) ° 216
Changing engine oil o o 2-17
Replacing oil filter cartridge o o 2-17
Checking fuel hoses and clamp o 2.18
bands
Checking radiator hose and o 218
clamp bands
*0 Cleaning of air cleaner primary o 219
element
Adjusting fan belt tension o 2-19
Checking intake air line o 2-20
*1 |Replacing fuel filter cartridge o 2-22
Replacing water separator filter o o 222
(Type 2)
*3 Cle_anlng water jacket and radia- o 222
tor interior
*3 |Replacing fan belt o o 2-24
*3 |Checking valve clearance o 2-25
*3 Checking injector (with Diagmas- o 226
4 |ter)
*2 Checking EGR cooler o 2-27
*4 |Replacing oil separator element o 2-28
*3 Checking .PC.V (Positive crank- o 2.08
case ventilation) valve
N - o
*3 C_hecklng DEF/ AdBIlue® injector o 229
4 |tip
Checking DEF/AdBIue®" hoses o 2-29
*i Checking turbocharger o 2-29
*3 .
*4 Cleaning DPF o 2-30
*3 Judging to reuse DPF filter comp
*4 before cleaning (only service o 2-34
dealer)
(Continued)
V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H 2-9
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2. GENERAL

Service interval

Every Every | Every | Every | Every | Every | E E Refer-
Inspection item iti very | Every | Every | Every | Every | Every very | ence
P Daily | fuel | Initial | Every | 550" | “500” | 1000 | 1500 | 3000 | 8000 |EVEY| 2 age
refill- {50 hrs |50 hrs 1 year pag
ing hrs hrs hrs hrs hrs hrs years
*3 Judging to reuse DPF filter comp
*4 after cleaning (only cleaning con- o 2-34
tractor)
*3 Checking EGR system (with Di- o 2.35
4 |agmaster)
: o
Replacmg DEF/AdBIue® pump 5 2.36
filter
*2 Checking DEF/AdBIue®” injector o 2-37
: & "
*3 Replacing DEF/AdBIue® tank fil o 2.38
ter
*2 . .
*3 Replacing air cleaner element o 2-39
*3 Check_lng DPF differential pres- o 2.39
sure pipes and hoses
*3 |Checking EGR piping o 2-40
Checking intake air line o 2-20
Checking exhaust manifold o 2-40
*3 Replacing oil separator rubber o 2.42

hose

*3 Replacmg rubber hose of differ- o 2.42
ential pressure sensor

«» |Replacing intake hose (after air
3 . o 2-42
flow sensor) and intercooler hose

*3 Replacing pressure detection o 2.42
hose of boost sensor

*3 |Replacing EGR cooler hose o 2-43

*3 |Replacing water hose o 2-43

*3 |Replacing lubricant hose o 2-43
Changing radiator coolant o 2-43

*3 Replacing radiator hose and 5 .45
clamp bands

*;, Replacing fuel hose and clamps o 2-46

*3 |Replacing intake air line o 2-46

AdBlue® is a registered trademark of Verband der Automobilindustrie e.V. in Germany.

l NOTE

* When the battery is used for less than 100 hours in a year, check its electrolyte yearly (for refillable
battery's only).

* *1: When biodiesel fuel is used, change the fuel filter cartridge, fuel hose and clamp bands with new ones
at intervals half of the usual ones.

o *2: After 6 times of cleaning.

* *3: Consult your local Kubota dealer for this service.

* The items above (*4 marked) are registered as emission related critical parts by Kubota in the U.S. EPA
nonroad emission regulation.
As the engine owner, you are responsible for the performance of the required maintenance on the engine
according to the above instruction.
Please see the warranty statement in detail.

* The items listed above other than *4 marked are not necessary to keep the emission-related warranty
valid.

2-10 V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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2. GENERAL

Failure to perform the maintenance will cause problems that will significantly degrade the engine
performance.

A\ cauTion
* When changing or inspecting, be sure to level and stop the engine.
I NOTE
¢ Changing interval of engine oil.
Models Interval
V/3800-TIEF4 Every 500 Hrs or 1 year whichever comes first
V3800-TIEF4C Initial 50 Hrs

API service classification: above CJ-4 grade
Ambient temperature: below 35 °C (95 )

Engine oil

Hl NOTE

Refer to the following table for the suitable American Petroleum Institute (API) classification of engine oil
according to the engine type and the Fuel Type.

Engine oil classification (API classification)
Fuel type
Engines with DPF
Ultra low sulfur fuel
Europe Sulfur content CJ-4
Japan <0.001% (10 ppm)
us <0.0015% (15 ppm)

Engine oil should be API classification CJ-4.

Change the type of engine oil according to the ambient temperature.

When using oil of different brands from the previous one, be sure to drain all the previous oil before
adding the new engine oil.

On DPF-equipped engines, part of the fuel may get mixed with engine oil during the regenerating process.
This may dilute the oil and increase its quantity.

If the oil rises above the oil level gauge upper limit, it means the oil has been diluted too much, resulting
in a trouble. In such case, immediately change the oil for new one.

If the interval of DPF regeneration becomes 5 hours or less, be sure to change the oil for new one.

Fuel

Hl NOTE

The minimum recommended Fuel Cetane Rating is 45.

A cetane rating greater than 50 is preferred, especially for ambient temperatures below -20 °C (-4 1) or
elevations above 1500 m (4921 ft).

Diesel fuel specification type and sulfur content% (ppm) used, must be compliant with all applicable
emission regulations for the area in which the engine is operated.

DO NOT USE Fuels that have sulfur content greater than 0.001% (10 ppm) in Europe and Japan, 0.0015%
(15 ppm) in the US.

Diesel fuels specified to EN590 (0.001% (10 ppm) sulfur maximum) or ASTM D975 (0.0015% (15 ppm)
sulfur maximum) are recommended.

No. 2-D is a distillate fuel of lower volatility for engines in industrial and heavy mobile service (SAE J313
JUNS7?).

These engines utilize Tier 4 standards, the use of ultra low sulfur fuel is mandatory for these engines,
when operated in US EPA regulated areas.

Therefore, please use No. 2-D S15 diesel fuel as an alternative to No. 2-D, and use No. 1-D S15 diesel fuel
as an alternative to No. 1-D for ambient temperature below =10 °C (14 ).

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H 2-11
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2. GENERAL

SAE: Society of Automotive Engineers

EN: European Norm

ASTM: American Society of Testing and Materials

US EPA: United States Environmental Protection Agency
— No. 1-D or No. 2-D, S$15: Ultra Low Sulfur Diesel (ULSD)) 15 ppm or 0.0015 wt.%

* When biodiesel fuel is used, change the fuel filter cartridge, fuel hose and clamp bands with new ones at
intervals half of the usual ones.

Il IMPORTANT
* Be sure to use a strainer when filling the fuel tank, or dirt or sand in the fuel may cause trouble.
* Do not operate the fuel tank level too low or completely out of fuel.
You may experience improper engine operating and/or a DTC (Diagnostic Trouble Code) error code may
be recorded in the Engine Control.
Additionally, fuel system bleeding may be necessary if air enters the fuel system.

Biodiesel fuel

When the B7 blended fuel is used

When the finally blended Biodiesel fuel is B7, make sure it conforms to the updated EN590 (European) standard.

Be also sure that the mineral oil diesel fuel, if used, conforms to the updated EN590 (European) standard and that the
B100 blend conforms to the updated EN14214 (European) standard.

When the B5 blended fuel is used

When the finally blended Biodiesel fuel is B5, make sure it conforms to the updated EN590 (European) standard.

Be also sure that the mineral oil diesel fuel, if used, conforms to the updated EN5950 (European) standard or the
ASTM D975 (U.S.) standard and that the B100 blend conforms to the updated EN 14214 (European) standard or the
ASTM D6751 (U.S.) standard.

Precautions in handling Biodiesel fuels
1. Keep the fuel tank full whenever possible to prevent water vapor from accumulating inside the fuel tank.
Tighten up the fuel tank filler cap to avoid the entry of moisture.
2. Routinely check the oil level before the operation.
Also strictly follow the specified oil change intervals.
3. Biodiesel fuels (BDF) during the supply process or in the machine easily deteriorate due to oxygen, water, heat
and other foreign substances.
With this in mind, take the following precautions.
* Do not leave those fuels in the fuel tank or a metallic drum longer than 3 month.
» Before storing the machine for a prolonged period, change such fuel for a conventional type of diesel fuel and
operate the machine for 30 minutes or longer to clean up the fuel system.
4. Bear it in mind that Biodiesel fuels have the characteristics below.
Referring to the servicing intervals specified in the Kubota products' Operator's Manuals, be sure to maintain and
clean up the fuel system, replace the fuel hose with new ones and take other necessary measures.
It is advisable to replace the fuel filter, fuel hose and clamp bands with new ones after half the specified
replacement intervals (Compared with the use of mineral oil diesel fuels, the filtration performance of fuel filters
gets degraded earlier than expected.).
» Biodiesel fuels easily induce the growth of microorganisms and foul themselves.
This may get the fuel system corroded and the fuel filter clogged.
* In cold weather, some problems may occur: the clog of the fuel line or fuel system, starting failure, and other
unforeseen troubles.
» Biodiesel fuels easily soak up moisture, which means that they may contain higher moisture content than
conventional diesel fuels.
5. Palm oil-based Biodiesel fuels are inferior in low-temperature fluidity to soy-based and rapeseed-based Biodiesel
fuels.
In cold season in particular, this may clog the fuel filter.
6. If Biodiesel fuels are spilt on a coated surface, the coating may get damaged.
Immediately wipe the spill off the surface.
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CHECK AND MAINTENANCE
1.Daily check points

2. GENERAL

CHECK AND MAINTENANCE

1. Daily check points
1.1 Checking engine oil level

Il IMPORTANT

¢ On diesel particulate filter (DPF) equipped
engines, part of the fuel may get mixed with
engine oil during the regenerating process.
This may dilute the oil and increase its quantity.
If the oil rises above the dipstick upper limit, it
means the oil has been diluted too much,
resulting in a trouble.
In such case, immediately change the oil for
new one.

¢ When you use an oil of different brand or
viscosity from the previous, drain the remaining
oil.
Do not mix 2 different types of oil.

Il NOTE

* When you check the engine oil level, make sure
that you put it in a level position.
If not, you cannot measure oil quantity
accurately.

* Make sure that you keep the oil level between
the upper and lower lines of the dipstick.
Too much oil can decrease the output or cause
too much blow-by gas.
On the closed breather type engine, the port
absorbs the mist and too much oil can cause oil
hammer.
But if the oil level is not sufficient, the moving
parts of engine can get a seizure.

SAE 30 or SAE 10W-30, SAE

Above 25 °C (77 TF) 15W-40

SAE 20 or SAE 10W-30, SAE

0°C to 25 °C (32 Fto 77 F) DA

SAE10W or SAE 10W-30, SAE

Below 0 °C (32 F) 540

1. Make the engine level.

2. Pull out the dipstick (1) and clean it. Put in and pull
it out again.

9Y1211085GESO05AS
(1) Dipstick

3. Make sure that the oil level is between the upper
line (a) and lower line (b).

13.2L
V3800-TIEF4
V3800-TIEF4C 3.49U.S gals
2.90 Imp.gals
Engine oil capacity
16.5L
V3800-TIEF4H 4.36 U.S.gals
3.63 Imp.gals

(b)

9Y1200165GES007A
(a) Upper line

(b) Lower line

Il NOTE
e |If the level is too low, add new oil to the
upper line (a).

1.2 Checking fuel level

Il IMPORTANT

e When Biodiesel fuel is used, it is advisable to
replace the fuel filter with a new one after half
the specified replacement intervals. (Compared
with the use of mineral oil diesel fuels, the

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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2. GENERAL

CHECK AND MAINTENANCE
1.Daily check points

filtration performance of fuel filters gets
degraded earlier than expected.)

* Be sure to use a strainer when filling the fuel
tank, or dirt or sand in the fuel may cause
trouble.

* Do not operate the fuel tank level too low or
completely out of fuel.

You may experience improper engine operating
and/or a DTC (Diagnostic Trouble Code) error
code may be recorded in the Engine Control.
Additionally, fuel system bleeding may be
necessary if air enters the fuel system.

1. Make the engine level.

2. Make sure that the fuel level is above the lower limit
of the fuel level gauge.

I NOTE
¢ |If the fuel level is too low, add fuel to the
upper limit.

1.3 Checking coolant level

A CAUTION

* Do not remove the radiator cap when the engine
is hot.
Then loosen the cap slightly to release
unwanted pressure before you remove the cap
fully.

Il IMPORTANT

* When you add the coolant, release the air from
the engine coolant channels.
The engine releases the air when it shakes the
radiator upper and lower hoses.

* Make sure that you close the radiator cap
correctly.
If the cap is loose or incorrectly closed, coolant
can flow out and the engine can overheat.

* Do not use an anti-freeze and scale inhibitor at
the same time.

* Do not mix the different type or brand of L.L.C.

1. Remove the radiator cap (1).

3EEABAB1PO14A

(1) Radiator cap

2. Make sure that the coolant level is immediately
below the port.

Hl NOTE
¢ This case is without reserve tank.

3. Make sure that the coolant level is between [FULL]
(A) and [LOW] (B).

Hl NOTE
* This case is with reserve tank (2).

(2)

(A)

(B)

3EEABAB1P013D

(2) Reserve tank (B) LOW

(A) FULL

1.4 Checking fan belt

Tools required
« Sonic belt tension meter

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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CHECK AND MAINTENANCE
1.Daily check points

2. GENERAL

1. Check that the fan belt is worn out and sunk in the
pulley groove or not.
+ Ifitis, replace it.

2CJGV00332A03

(1) Fan belt halfw.

Hl NOTE

ay

e If the measurement is out of the factory
specifications,
mounting screws and adjust its position.

loosen

the

alternator

(A)
N R SRR
(B)
3EEABAB1P019B
(A) (B)
3EEABAB1P018A

(A) OK

2. Check the tension of fan belt halfway (1) between
the fan drive pulley and fan pulley with sonic belt
tension meter.

(B) Wear

Sonic belt tension
- V3800-TIEF4,

meter s:;‘t:mg val- V3800-TIEFAC V3800-TIEF4H

Mass

(Mass per 1rib1m | 110 g/rib/m 18 g/rib/m

of belt)

Width 1 6

(Number of ribs)

Span

(Distance of be-

tween the fan drive 290 mm 817 mm

11.4in. 12.51n.

pulley and alterna-

tor pulley)
V3800-TIEF4 | 3110 480N

39.9to

V3800-
TIEF4C 48.9 kf

Belt tension . 87.9 to 107 Ibf

. Factory speci-

(After engine fication

operation) 420 to 550 N
V3800- 429to
TIEF4H 56.0 kgf

94.5 to 123 Ibf

V3800-TIEF4 | 44110 480N
45.0 to
V3800- 48.9 kgf
. TIEF4C :
I(B:;IttE}tfirrllssltoa‘T_ Factory speci- 99.2 to 107 Ibf
) fication
ling) 650 to 850 N
V3800- 66.3 to
TIEF4H 86.6 kgf
147 to 191 Ibf
v3800-TIEF4 | 29110 480N
Va800. 39.9 tof
Belt tension TIEF4C 3?‘3 rc? 107 Ibf
(After engine Factory speci- :
operation) fication 42010 550 N
V3800- 42,910
TIEF4H 56.0 kgf
94.5 to 123 Ibf
(Reference)

a. Push the belt halfway between the fan drive
pulley and alternator pulley at a specified force
to measure the deflection (2).

3EEABAB1P017J

R

(2) Deflection

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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2. GENERAL

CHECK AND MAINTENANCE
1.Daily check points

Il NOTE
e If the measurement is out of the factory
specifications, loosen the alternator

mounting screws and adjust its position.

Deflection (2)

Factory speci-
fication

V3800-TIEF4
V3800-
TIEF4C

10 to 12 mm
0.40to

0.47 in.
(under load of
5910 68 N
(6.0 to 7.0 kg,
14 to 15 Ibf))

V3800-
TIEF4H

9.0to 11 mm
0.36 to
0.43in.
(under load of

59 to 68 N
(6.0to 7.0 kg,
14 to 15 Ibf))

1.5 Checking DEF/AdBIlue® level

1.

2.

Before starting the operation, check the DEF/
AdBlue®” level in the DEF/AdBIue®” tank.

Il NOTE
+ The remaining amount of DEF/AdBlue®" is
shown on the DEF/AdBIue® level indicator
on the meter panel.
¢ For details, refer to the operator's manual of
the connected machine.

Every fuel refilling

2.1 Refilling diesel exhaust fluid
(DEF/AdBIlue®)

A WARNING

Do not breathe the vapors from the DEF/
AdBlue® tank when the cap is removed.

Before starting the operation, check the DEF/
AdBlue® level in the DEF/AdBIue®" tank.

The remaining amount of DEF/AdBlue® is
shown on the DEF/AdBlue®” level indicator on
the meter panel.

For details, refer to the operator's manual of the
connected machine.

l IMPORTANT

Add the manufacturer-specified DEF/AdBlue®"
in the DEF/AdBIlue® tank.

Do not put any type of fluid other than DEF/
AdBlue® in the DEF/AdBlue®" tank.

If any fluid other than the specified DEF/

AdBlue® the SCR system may get damaged.

If contamination such as above has occurred,

inspection of the SCR system by your local

dealer is necessary.

Repair or overhaul as needed.

When refilling the DEF/AdBIue®* tank, never do

the following or SCR system malfunction will

result.

— Do not dilute DEF/AdBIue®" with water.

— Do not mix or add gasoline, diesel, oils or
other products into the DEF/AdBlue®".

In removeing the DEF/AdBlue® tank cap, be

careful not to allow mud and anything dirty into

the DEF/AdBIue®" tank.

Otherwise, the DEF/AdBIue®" filter may become

clogged or the DEF/AdBlue® quality turns

degraded, possibly resulting in a SCR system

failure.

If DEF/AdBIue® runs short, the engine speed

and loading capacity are limited.

Do not keep up running the engine without

replenishing it with this fluid.

Otherwise the engine will stay idling.

Do not overfill DEF/AdBIue®* tank or fill while

the machine is in use.

DEF/AdBlue®" leakage out of the breather and

freeze up may occur.

If freeze-up occurs,sensor damage may result.

Do not stand on or place anything on the DEF/

AdBlue® tank as the tank, piping and sensor

damage may result.

It is normal for the SCR system to continue to

run to complete a DEF/AdBIue® piping purge

cycle process even after the starter switch has

been set to the [OFF] position.

When the battery or main electrical connections

are disconnected for inspection repair or long

term storage, should wait several minutes until

the system has completed this process.

When the engine is stopped, it is normal to hear

some continued related noise from the SCR

system such as DEF/AdBlue® tank, or DEF/

AdBlue® pump.

This is a normal function of the DEF/AdBlue®

piping purge process.

If DEF/AdBIue®" splashes on the machine body

or frame, it may result in rust.

Wipe off the spilled fluid and rinse the affected

spot(s).

Do not tamper with the exhaust pipe and

muffler.

Do not relocate the DEF/AdBIlue®” tank, either.

Such action may adversely affect the exhaust

gas purifying performance.

AdBlue is a registered trademark of Verband der Automobilindustrie e.V. in Germany.
AdBlue® is a registered trademark of Verband der Automobilindustrie e.V. in Germany.
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CHECK AND MAINTENANCE
3.Check points of initial 50 hours

2. GENERAL

« DEF/AdBIue® is a transparent and colorless
aqueous solution.

Depending on situations, it may smell, but it is
not unusual.

« When DEF/AdBIue® stuck on the filler port has
dried up, white powder may be found.

This is nothing unusual.
Wipe it off with care not to allow it into the DEF/
AdBlue® tank.

« If DEF/AdBIue® is added with the engine
running or the starter switch at the "ON"
position, it takes much time until the DEF/
AdBlue®” level comes back to its true level.

1. Set the starter switch to the [OFF] position to stop
the engine.

2. Slightly remove the DEF/AdBlue® tank cap and
wipe clean the cap and filler port to remove dust
and mud. (The cap is colored in blue.)

3. Slowly remove the tank cap to fully open it.

4. Replenish the tank with DEF/AdBlue® to its
specified level.

5. Screw the tank cap to tighten it up to the DEF/
AdBIlue® tank.

6. Make sure the tank cap is tight enough.

3. Check points of initial 50
hours

3.1 Changing engine oil

A CAUTION
¢ Make sure that you stop the engine before you
change the engine oil.

Il IMPORTANT

¢ When you use an oil of different brand or
viscosity from the previous, drain the remaining
oil.

¢ Do not mix 2 different types of oil.

¢ Engine oil must have the properties of API
classification CJ-4. Use the correct SAE Engine
Oil by reference to the ambient temperature.

3. Remove the drain plug (1) at the bottom of the
engine and drain the oil fully.

9Y1200165GES004A

(1) Drain plug
4. Tighten the drain plug (1).

Tightening tor- 45t0 53 N-m
uge ? Drain plug (1) 4.510 5.5 kgf-m
a 33 to 39 Ibf-ft

5. Fill new oil until the upper line on the dipstick (2).

13.2L
V3800-TIEF4
V3800-TIEF4C 349 U.S.gals
2.90 Imp.gals
Engine oil capacity
16.5L
V3800-TIEF4H 4.36 U.S.gals
3.63 Imp.gals

SAE 30 or SAE 10W-30, SAE

Above 25 °C (77 TF) 15W-40

SAE 20 or SAE 10W-30, SAE

0°C to 25 °C (32 Fto 77 ) YA

SAE10W or SAE 10W-30, SAE

Below 0 °C (32 F) 15W-40

1. Start and warm-up the engine for approximately 5
minutes.

2. Put an oil pan below the engine.

(2) Dipstick

3.2 Replacing oil filter cartridge

A\ cauTion
e Make sure that you stop the engine before you
replace the oil filter cartridge.

Il IMPORTANT
* To prevent serious damage to the engine,
replacement element must be highly efficient.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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2. GENERAL

CHECK AND MAINTENANCE
4.Check point of every 50 hours

Use only a Kubota genuine filter or its
equivalent.

Tools required
* Filter wrench

1. Remove the oil filter cartridge (1) with the filter
wrench.

\ ,\ (@/@

\LS
(] 4

(]

(1) Oilfilter cartridge
2. Apply a thin layer of oil on the new cartridge gasket.
3. Install the new cartridge by hand.

I NOTE
e Do not tighten too much because it can
cause deformation of the rubber gasket.

4. Make sure that the engine oil does not flow through
the seal and read the oil level on the dipstick.

5. Fill the engine oil until the specified level.

Il NOTE
e After you replace the cartridge, the engine
oil usually decrease by a small level.

4. Check point of every 50 hours

4.1 Checking fuel hoses and clamp
bands

1. Check the fuel hose (1) and clamp (2) are damaged
or not.

2. If the fuel hose (1) or clamp (2) is damaged, replace
it.

3. If the clamp (2) is loose, apply oil to the threads and
tighten it again correctly.

Il NOTE
* Replace the fuel hose (1) together with the
clamp (2) in a 2 years interval.
¢ After replace the fuel hose (1) and the clamp
(2), bleed the fuel system.

19Y,1211085GESQ07AsE
(1) Fuel hose

(2) Clamp

5. Check points of every 250
hours

5.1 Checking radiator hose and
clamp bands

1. Check that the radiator hoses (1), (2) are connected
correctly or not.

2. Check the radiator hoses (1), (2) and clamp are
damaged or not.
* If the radiator hose (1), (2) or clamp is
damaged, replace it.

(1)

3EEABAB1P022A
(1) Upper hose (2) Lower hose

3. If the clamp is loose, apply oil to the threads and
tighten it again correctly.

Hl NOTE
* You must replace the radiator hose(s) every
2 years.
Also replace the clamp every 2 years and
tighten it correctly.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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CHECK AND MAINTENANCE
5.Check points of every 250 hours 2. GENERAL

5.2 Cleaning air cleaner primary
element

B NOTE (A)

* Replace the primary element (3) once a year or
every 6th cleaning.

* The air cleaner uses a dry element, never apply
oil.

* Do not operate the engine with filter element
removed. (B)

* Do not touch the secondary element (2) except
in cases where replacing is required.

3EEABAB1P019B
1. Remove the dust cup (4).
2. Remove the primary element (3).
3. Clean the inner side of the primary element (3) by
clean dry compressed air.
(A) (B)
Less than
Pressure of compressed air 205 kPa
P 2.1 kgflcm?
30 psi
(1) 4] (3) (4)
3EEABAB1P018A
(A) OK (B) Wear
|
- 55583 b (S)
9Y1200165GES010B
(1) Air cleaner housing (4) Dustcup
(2) Secondary element (5) Evacuator valve
(3) Primary element
4. Install the removed parts.
5.3 Adjusting fan belt tension
Tools required
» Sonic belt tension meter
1. Check that the fan belt is worn out and sunk in the
pulley groove or not.
+ Ifitis, replace it.
V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H 2-19
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2. GENERAL

CHECK AND MAINTENANCE
5.Check points of every 250 hours

2. Check the tension of fan belt halfway (1) between
the fan drive pulley and fan pulley with sonic belt
tension meter.

Sonic belt tension

pulley and alterna-
tor pulley)

. V3800-TIEF4,

meter sz::lng val- V3800-TIEF4C V3800-TIEF4H

Mass

(Mass per 1rib 1 m | 110 g/rib/m 18 g/rib/m

of belt)

Width 1 6

(Number of ribs)

Span

twoen the an arve | 220 MM 317 mm
11.4in. 12.51n.

3EEABAB1PO17J

(2) Deflection

Hl NOTE

¢ If the measurement is out of the factory
specifications,
mounting screws and adjust its position.

loosen

the

alternator

Deflection (2)

Factory speci-

V3800-TIEF4
V3800-
TIEF4C

10 to 12 mm
0.40 to

0.47 in.
(under load of
59 to 68 N
(6.0 to 7.0 kg,
14 to 15 Ibf))

2CJGV00332A03

(1) Fan belt halfway

Hl NOTE

¢ If the measurement is out of the factory

specifications,

loosen

the

alternator

mounting screws and adjust its position.

fication 9.0to 11 mm
0.36 to
0.43in.
(under load of
59 to 68 N
(6.0 to 7.0 kg,
14 to 15 Ibf))

V3800-
TIEF4H

V3800-TIEF4 | 44110 480N
o, | 420t
-9 Kg
. TIEF4C
?Ae;ttetﬁr;ssl;T_ Factory speci- 99.2 to 107 Ibf
' fication 6
ling) 50 to 850 N
V3800- 66.3 to
TIEF4H 86.6 kgf
147 to 191 Ibf
V3800-TIEF4 | 22110 480N
V3800- o
Belt tension TIEF4C 8?3 tg107 Ibf
(After engine Factory speci- o0
operation) fication 420to 550 N
V3800- 429 to
TIEF4H 56.0 kgf
94.5 to 123 Ibf
(Reference)

a. Push the belt halfway between the fan drive
pulley and alternator pulley at a specified force
to measure the deflection (2).

5.4 Checking intake air line

Il IMPORTANT
¢ To prevent serious damage to the engine, keep
out dust in the intake air line.

1. Make sure that the intake air hose(s) (1) are
connected correctly or not.

2. Visually check for cracks gas leak and anything else
unusual.
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CHECK AND MAINTENANCE
6.Check points of every 500 hours

2. GENERAL

3. If the clamp (2) is loose, apply oil to the threads and
tighten it again correctly.

Hl NOTE
* You must replace the intake air hose(s)
every 2 years.
Also replace the clamp (2) every 2 years and
tighten it correctly.

9Y1200165GES008A

(1) Intake air hose (2) Clamp

6. Check points of every 500
hours

6.1 Changing engine oil

A CAUTION

e Make sure that you stop the engine before you
change the engine oil.

l IMPORTANT

* When you use an oil of different brand or
viscosity from the previous, drain the remaining
oil.

* Do not mix 2 different types of oil.

* Engine oil must have the properties of API
classification CJ-4. Use the correct SAE Engine
Oil by reference to the ambient temperature.

SAE 30 or SAE 10W-30, SAE

Above 25 °C (77 TF) 15W-40

SAE 20 or SAE 10W-30, SAE

0°C to 25 °C (32 Fto 77 F) 540

SAE10W or SAE 10W-30, SAE

Below 0 °C (32 F) 15W-40

1. Start and warm-up the engine for approximately 5
minutes.

2. Put an oil pan below the engine.

3. Remove the drain plug (1) at the bottom of the
engine and drain the oil fully.

9Y1200165GES004A
(1) Drain plug

4. Tighten the drain plug (1).

45t0 53 N'm
4.5t0 5.5 kgf-m
33 to 39 Ibf-ft

Tightening tor-

que Drain plug (1)

5. Fill new oil until the upper line on the dipstick (2).

13.2L
V3800-TIEF4
V3800-TIEF4C 349U S.gals
2.90 Imp.gals
Engine oil capacity
16.5L
V3800-TIEF4H 4.36 U.S.gals
3.63 Imp.gals

9Y1211085GES005B;
(2) Dipstick

6.2 Replacing oil filter cartridge

A CAUTION

* Make sure that you stop the engine before you
replace the oil filter cartridge.

Il IMPORTANT

e To prevent serious damage to the engine,
replacement element must be highly efficient.
Use only a Kubota genuine filter or its
equivalent.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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2. GENERAL

CHECK AND MAINTENANCE
6.Check points of every 500 hours

Tools required
» Filter wrench

1. Remove the oil filter cartridge (1) with the filter
wrench.

(1) Oil filter cartridge

2. Apply a thin layer of oil on the new cartridge gasket.
3. Install the new cartridge by hand.

B NOTE
e Do not tighten too much because it can
cause deformation of the rubber gasket.

4. Make sure that the engine oil does not flow through
the seal and read the oil level on the dipstick.

5. Fill the engine oil until the specified level.

B NOTE
* After you replace the cartridge, the engine
oil usually decrease by a small level.

6.3 Replacing fuel filter cartridge

Tools required
« Filter wrench

1. Remove the fuel filter cartridge (1) with filter
wrench.

(1) Fuel filter cartridge

2. Apply a thin layer of fuel to the surface of the new
filter cartridge gasket before you put it on.

3. Tighten the new cartridge by hand.
4. Open the fuel valve and bleed the fuel system.

5. Operate the engine for a while and check if there is
not the fuel leakage from the filter.

6.4 Replacing water separator filter
(Type 2)

Il IMPORTANT
* Replace the water separator filter periodically to
prevent wear of the supply pump or the injector,
due to dirt in the fuel.

I NOTE
* Replace the water separator filter with a new
one every 500 hours or 1 year.

Tools required
» Filter wrench

1. Remove the old water separator filter (1) with a filter
wrench.

U

2CJGV00318A01

(1) Water separator filter

2. Apply a thin layer of oil on the new water separator
filter.

3. Tighten the new water separator filter by hand.

4. Operate the engine for a while and check if there is
not the fuel leakage from the filter.

6.5 Cleaning water jacket and
radiator interior

A CAUTION

* Do not remove the radiator cap when the engine
is hot.
Then loosen the cap slightly to release
unwanted pressure before you remove the cap
fully.

Il IMPORTANT
* Do not start the engine without coolant.
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CHECK AND MAINTENANCE
6.Check points of every 500 hours 2. GENERAL

¢ Use clean and soft water with anti-freeze to fill
the radiator and reserve tank.

¢ Make sure that when you mix the anti-freeze
and water, the ratio of anti-freeze is less than
50%.

* Make sure that you close the radiator cap
correctly.
If the cap is loose or incorrectly closed, coolant
can flow out and the engine can overheat.

1. Stop the engine and let the coolant temperature
decreases.

2. Remove the radiator cap (1) to drain the coolant 9Y1211085GES009A!

fully. (2) Drain valve (3) Drain plug

4. After you drained all coolant, close the drain valve
(2) and drain plug (3).

5. Fill with clean water and cooling system cleaner.

6. Obey the directions of the cleaner instruction.

7. After you flush, fill with clean water and anti-freeze
until the coolant level is immediately below the port.

8. Install the radiator cap (1) correctly.

9. Fill with the coolant until the [FULL] (A) mark on the
reserve tank (4).

3EEABAB1P014A
(1) Radiator cap 4)
3. Open the drain valve (2) and drain plug (3). ]
(R)
(B) I
3EEABAB1P015C
(4) Reserve tank (B) LOW
(A) FULL
10. Start and operate the engine for a few minutes.
11. Stop the engine and let the coolant temperature
3EEABAB1P032A decreases.
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2. GENERAL

CHECK AND MAINTENANCE
6.Check points of every 500 hours

12. Check the coolant level of radiator and reserve tank
(4) and add coolant if necessary.

Anti-freeze

Il NOTE

* There are 2 types of anti-freeze available:
use the permanent type (PT) for this engine.

* When you add anti-freeze for the first time,
flush the water jacket and radiator interior
with clean, soft water several times.

e The brand of the anti-freeze and the ambient
temperature have an effect on the procedure
to mix water and anti-freeze.

Refer to the SAE J1034 standard, especially
to the SAE J814c.

¢ Mix the anti-freeze with clean, soft water,
and then fill into the radiator.

Il IMPORTANT
¢ Make sure that when you mix the anti-freeze
and water, the ratio of anti-freeze is less than

50%.
Anti- Freezing point Boiling point”
freeze
volume °c T °c T
40% —24 —11 106 223
50% —37 —35 108 226

* At 1.01 x 100000 Pa (760 mmHg) pressure (atmospheric). Use
a radiator pressure cap that lets the pressure collect in the
cooling system to get a higher boiling point.

B NOTE

* The above data is the industrial standards
that shows the minimum glycol content
necessary in the concentrated anti-freeze.

e When the coolant level decreases because
of evaporation, add clean, soft water only to
keep the anti-freeze mixing ratio less than
50%.

If there is a leakage, add anti-freeze and
clean, soft water in the specified mixing
ratio.

¢ The anti-freeze absorbs moisture. Keep new
anti-freeze in a tightly sealed container.

* Do not use the radiator cleaning agents after
you add anti-freeze to the coolant.
Anti-freeze contains an anti-corrosive agent,
which reacts with the radiator cleaning
agent to make sludge and cause damages to
the engine parts.

3EEABAB1P033A

6.6 Replacing fan belt

Tools required
« Sonic belt tension meter

1. Remove the alternator (1).
2. Remove the fan belt (2).

2CJGV00173A03
(1) Alternator

3. Replace the fan belt (2) with a new one.
4. Install the alternator (1).
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CHECK AND MAINTENANCE
7.Check point of every 1000 hours

2. GENERAL

5. Adjust the tension of fan belt halfway (3) between

the fan drive pulley and fan pulley with sonic belt
tension meter.

———

3EEABAB1PO17K

(4) Deflection

Hl NOTE

e If the measurement is out of the factory

specifications,

loosen

the

alternator

mounting screws and adjust its position.

Deflection (4)

Sonic belt tension
meter setting val- \\,I;::(g ::;E::é V3800-TIEF4H
ue
Mass
(Mass per 1rib1m | 110 g/rib/m 18 g/rib/m
of belt)
Width 6
(Number of ribs)
Span
(Distance of be-
tween the fan drive ?;75?1"1
pulley and alterna- T
tor pulley)
2CJGV00332A04
(3) Fan belt halfway
V3800-TIEF4 | 44110 480N
\/3800- 45.0to
Belt tension TIEF4C ggg It(c?]; 07 Ibf
; Factory speci- :
(After instal- ficati
ling) ication 650 to 850 N
V3800- 66.3 to
TIEF4H 86.6 kgf
147 to 191 Ibf
V3800-TIEF4 | 3110 480N
V3800- o
Belt tension TIEFAC 838 t3107 Ibf
. Factory speci- :
(After engine fication
operation) 420 to 550 N
V3800- 429to
TIEF4H 56.0 kgf
94.5 to 123 Ibf
(Reference)

a. Push the belt halfway between the fan drive
pulley and alternator pulley at a specified force

to measure the deflection (4).

Factory speci-

V3800-TIEF4
V3800-
TIEF4C

10to 12 mm
0.40to

0.47 in.
(under load of
59 to 68 N
(6.0 to 7.0 kg,
14 to 15 Ibf))

fication

V3800-
TIEF4H

9.0to 11 mm
0.36 to
0.43in.
(under load of
59t0 68 N
(6.0 to 7.0 kg,
14 to 15 Ibf))

7. Check point of every 1000

hours

7.1 Checking valve clearance

Il IMPORTANT

* You must check and adjust the valve clearance
when the engine is cold.

Tools required
» Feeler gauge

oD~

Remove the air cleaner and muffler.
Remove the SCR muffler assembly.
Remove the SCR stay and base of SCR.

Remove the DPF intermediate harness, injector
intermediate harness and engine

harness from the bracket.
5. Remove the EGR cooler pipe.
6. Remove the injection pipes and cylinder head

cover.

intermediate

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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2. GENERAL

CHECK AND MAINTENANCE
8.Check points of every 1500 hours

7. Align the [1TC] mark line on the flywheel and
projection on the housing.

3EEABAB1P029A

8. Make sure that the No.1 piston comes to the
compression or overlap top dead center.

9. Check the subsequent valve clearance at the mark
[1TC] with a feeler gauge.

I NOTE
e If the clearance is out of the factory
specifications, adjust with the adjusting

(1) Adjusting screw (2) Lock nut

10. Install the removed parts.

241027 N'm
2410 2.8 kgf'm
18 to 20 Ibf-ft

Injector clamp nut

9.81to 11.2N-m
1.00 to 1.15 kgf-m
7.24 to 8.31 Ibf-ft

Overflow pipe joint
screw

6.87t0 11.2N-m

Cylinder head cov- 0.700 to 1.15 kgf-m

screw (1). er 1 screw 5.07 to 8.31 Ibf-ft
¢ Tighten the lock nut (2) of the adjusting
screw Tighteni _ L . . 231036 N'm
. ightening tor: Injection pipe re 23103.7 kgf-m
que taining nut 1'7 to 26 Ibf - ft
Valve clearance Factory specifi- | 0.23 to 0.27 mm
(cold) cation 0.0091 to 0.010 in. 12410 147 N-m
Base of SCR 12.6 to 15.0 kgf-m
91.2 to 108 Ibf-ft
Adjustable cylinder location )
of piston IN EX. SCR mounting ‘51?0?055?7ng;4 m
screw
37 to 41 Ibf-ft
When No. 1 ! * *
piston is at 2 * Slip band nut of 15t0 17 N'm
compression . . 1.6 to 1.7 kgf-m
top dead cen- 3 * SCRmixing piPe | 4174542 pf- i
ter
4
1 — RELATED PAGE
\:i/:ti: 2053 2 * 5.3 Removing selective catalytic reduction (SCR)
overlap posi- 3 x muffler on page 3-126
tion 5.4 Removing CRS intermediate harness on page
4 * *
3-127
6.42 Installing CRS intermediate harness on page
3-177
6.44 Installing SCR muffler assembly on page 3-181
8. Check points of every 1500
hours
8.1 Checking injector (with
Diagmaster)
Tools required
» Laptop computer (Diagmaster (software) installed)
2-26 V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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CHECK AND MAINTENANCE
8.Check points of every 1500 hours

* Interface (DST-i)

1. Connect the diagnosis tool.
2. Start "Diagmaster”, then click the [Active Test]
button (1) from the project window.

3. Select the "#1, 2, 3 and 4 Cylinder Injector Injection
Stop" item (2), then click the [proceed] button (3).

Diagmaster
s |

B e ——

e o

& Omaiee

B

(1)

()

2CJGV00304A01

2. GENERAL
== . ©)
[
F.] |
2CJGV00306A01

(1) Active Test button
(2) #1,2, 3 and 4 Cylinder Injec-
tor Injection Stop item

(3) Proceed button

4. Select the "#Cylinder Injector Injection Stop" (7)
from the "select signal group” (8).

5. Select the "number of graph" (6).

6. Click the [Start Active Test] button (4), then click
the [OK] button (5).

o .‘ :;:.‘..., = (4) ] ‘.:‘

2CJGVO0305A01

(4) Start Active Test button

(5) OK button

(6) Number of graph

(7) #Cylinder Injector Injection
Stop

7. Click the [Send Specified Active Test Value]
button (9).

Hl NOTE

* Confirm that the each injectors are injecting
normally.

* If it is injecting normally, the engine
vibration and noise will increase and engine
speed will fluctuate when the injector is
stopped.

(8) Select signal group

(9) Send Specified Active Test
Value button

8. Click the [Finish Active Test] button (10).

Il NOTE
e If it is determined that there is a failure,
check for a plug in the injection pipe.
¢ If the injector pipe is normal, this may be an
injector failure so replace the injector using
the procedure for replacing injectors.

“""“"': e (10)

2CJGV00306A02
(10) Finish Active Test button

— RELATED PAGE
7.55 Replacing injector on page 3-212

8.2 Checking EGR cooler

Exhaust gas passage

1. Block the EGR cooler exhaust gas outlet (2).

2. Attach an air hose to the EGR cooler exhaust gas
inlet (1) and then submerge it in a water tank.

3. Check that the coolant passage is full of water.

4. Apply the specified amount of air pressure (a) to the

air hose side.
EGR cooler Factory speci- | Exhaust gas 290 kPa
leakage test actory sp g 3.0 kgf/cm?
fication passage :
pressure 43 psi

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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CHECK AND MAINTENANCE

2. GENERAL 8.Check points of every 1500 hours
(@) 8.3 Replacing oil separator element
' A
CAUTION
* Be sure to stop the engine before replacement
the oil separator element.
(2)
) 1. Remove the cover (1).
2. Remove the oil separator element (3) and O-ring
2).
9Y1210651GES007A
(1) Exhaust gas inlet (a) Air pressure

(2) Exhaust gas outlet

5. Check that there are no air leaks in any of the EGR
cooler parts.

Il NOTE
¢ If there are air leaks, replace the EGR cooler.

6. Install the removed parts.

Coolant passage

1. Block the EGR cooler exhaust gas inlet (1), EGR
cooler exhaust gas outlet (2), and the coolant outlet
(3).

2. Attach an air hose to the EGR cooler coolant inlet
(4), and then submerge it in a water tank.

3. Apply the specified amount of air pressure (a) to the

9Y1210651GES009B

(1) Cover (4) Body
(2) O-ring

(3) Element

3. Replace the oil separator element (3) and O-ring (2)
with a new one.

air hose side.
EGRoooler | oo i | Goolantpas. | 250KP2 8.4 Checking PCV (positive
leakage test | i ation sage 2.5 kgffem crankcase ventilation) valve
pressure 36 psi
1. Remove the cover (1) and element (3).
(a)
y §
%
(1)
@)
Ny
/ (4)
9Y1210651GES008A 9Y1210651GES009B
(1) Exhaust gas inlet (4) Coolant inlet
(2) Exhaust gas outlet (a) Air pressure 8; 8?::% (4) Body
(3) Coolant outlet (3) Element
4. Check that there are no air leaks in any of the EGR
cooler parts.
Il NOTE
¢ If there are air leaks, replace the EGR cooler.
5. Install the removed parts.
2-28 V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H

KiSC issued 08, 2018 A



CHECK AND MAINTENANCE
8.Check points of every 1500 hours

2. GENERAL

2. Press on the PCV valve and check that it moves
smoothly.

Hl NOTE
* If it does not move smoothly, replace the oil
separator.

9Y1210651GES016A

8.5 Checking DEF/AdBIlue® injector
tip

A CAUTION

e When removing the DEF tube from the clamp,
remove after cooling down and DEF purge are
complete.

Maximum 12 minutes after engine stops.

e When removing the DEF tube from the DEF
injector, be careful not to scatter the DEF that
remains in the DEF tube.

e Wait until the mixing pipe has cooled
substantially before removing the DEF injector
band.

e Do not apply excessive force when removing
the DEF injector from the mixing pipe.

I NOTE
« AdBlue® is a registered trademark of Verband
der Automobilindustrie e.V. in Germany.

Remove the DEF tube from the clamp.

Remove the DEF tube from the DEF injector.
Remove the DEF injector band.

Remove the DEF injector from the mixing pipe.
Make sure there are no deposits in the mixing pipe.
Check for rust on the DEF injector terminal.

Il NOTE
 If there is rust, replace the DEF injector.

IR

7. Make sure there are no issues with the external
appearance (corrosion or deformation) of the DEF
injector.

8. Check the tip of the DEF injector for deposits.

Il NOTE
e If there are any solids deposited, wash the
tip with water.
 Be careful not to get any water on the
connector of the DEF injector.

9. Wipe the tip of the DEF injector several times with a
soft sponge wet with clean water.

10. Visually check the injection holes after washing with
water.

11. Install the removed parts.

Il NOTE
* Replace the DEF injector band and gasket
with new one.
¢ Make sure keep clean the contact surface of
gasket.
¢ Tighten the DEF injector band to their
specified torque.

Tightening tor- 3.7t04.0N'm
uge 9 DEF injector band 0.38 to 0.40 kgf-m
d 2.8 t0 2.9 Ibf-ft

8.6 Checking DEF/AdBlue® hoses

1. Visually check for cracks, DEF/AdBIue®" leak and
anything else unusual.

2. Check to see if the lock bolts and nuts are tight
enough.

9. Check points of every 3000
hours

9.1 Checking turbocharger

Turbine side

1. Check the exhaust port (3) and the inlet port (5)
side of the turbine housing (1) for exhaust gas
leakage.

Hl NOTE
* If you find a gas leakage, tighten the bolts and
nuts again or replace the gasket (2), (4), (6) with
a new one.

AdBlue® is a registered trademark of Verband der Automobilindustrie e.V. in Germany.
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2. GENERAL

CHECK AND MAINTENANCE
9.Check points of every 3000 hours

5
9Y1211085GES011A

(4) Gasket

(1) Turbine housing
(2) Gasket (5) Inlet port
(3) Exhaust port (6) Gasket

Compressor side
1. Check the inlet hose of the compressor cover (7)
for air leakage.

Il NOTE
¢ If you find an air leakage, change the clamp
and / or the inlet hoses.

Y1211 OBSGESBZ

(7) Compressor cover

2. Replace the inlet hose and check the suction side
of the intake hose for loose connections or crack.

Il NOTE
e If you find loose connections or cracks,
tighten the clamp or replace the hoses.

Radial clearance
1. Check the radial clearance between wheel and
housing.

Il NOTE
¢ If the wheel touches the housing, replace
the turbocharger assembly with a new one.

3EEABAB1P203A

9.2 Cleaning DPF

Il IMPORTANT

¢ Since the DPF that was dropped or given a
shock cannot be reused even if there is no
damage outwardly, replace it with a new one.

* Be sure to loosen the temperature sensor
tightening nut or the differential pressure pipe
tightening nut with crowfoot wrench to prevent
the damage of the sensor or pipe.

If it is still hard to loosen, apply the lubricant
spray to threaded portion and soak it with
lubricant.

Il NOTE

¢ Always work in the workshop equipped with a
electric lift (including mobile lift).

e Put a product (engine) on a stable ground, and
set the parking brake.

¢ As the DPF muffler full assembly is hot just
after the engine shutdown, make sure to start
operation after it gets cool.

* Make sure not to let any foreign substances
enter the opening section during the operation.

* Make sure not to damage the DPF muffler full
assembly by falling or impact as it contains a
ceramic filter.

* Before removing the DPF muffler full assembly
from a product (engine), connect the diagnosis
tool (Diagmaster), check the failure history, and
save the project.

* Before removing the DPF for cleaning, keep the
records of the engine serial number, filter comp
(DPF) part number, filter comp (DPF) serial
number, catalyst (DOC) part number, catalyst
(DOC) serial number, and engine operating time,
which are required in preparing the DPF
cleaning order form.

* Since the engine operating time is recorded in
the ECU, check the operating time by
connecting the service tool (Diagmaster).

* When installing and removing the muffler full
assembly (DPF), make sure that the temperature

2-30
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CHECK AND MAINTENANCE
9.Check points of every 3000 hours

2. GENERAL

sensor, differential pressure sensor, and
differential pressure pipe do not make contact
with surrounding parts.

Tools required
+ Crowfoot wrench
1. Lift the SCR muffler assembly (3).
2. Loosen the SCR mounting screw (4) and remove
the 4 nuts (5) of SCR mixing pipe (1).
3. Remove the SCR mixing pipe stay (2).
4. Remove the SCR muffler assembly (3).

e
o

(1) SCR mixing pipe (4) SCR mounting screw
(2) SCR mixing pipe stay (5) Nut
(3) SCR muffler assembly

5. Remove the SCR stay (6).

(6) SC stay
6. Remove the base of SCR (7).

9Y1211085GES015B

(7) Base of SCR

7. Disconnect the harness (engine side) of connector
(8), (9), (10), (11) from the each sensor.

8. Remove the connector (8), (9), (10) of temperature
sensor from the bracket.

9. Remove the clamp (12).
10. Remove the muffler flange screws (13).

a e

:

(8) Connector of temperature
sensor (T0)

(9) Connector of temperature
sensor (T1)

(10) Connector of temperature
sensor (T2)

(11) Differential pressure sensor
(12) Clamp

(13) Muffler flange screw

(14) Muffler flange

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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2. GENERAL

CHECK AND MAINTENANCE
9.Check points of every 3000 hours

11. Remove the muffler full assembly (DPF) mounting
screws (15).

9Y1211085GES018E

(15) Muffler full assembly (DPF)
mounting screw

12. Set the shackle to the position (a), (b) of the muffler
full assembly (DPF) (21). (Refer to the photo.)

13. Lift the muffler full assembly (DPF) (21) and remove
the DPF muffler assembly (21).

14. Remove the tube (22), (23) from the differential
pressure pipe (17), (20).

Il NOTE
¢ If the differential pressure tube is damaged
or cracked, replace it.

15. Remove the differential pressure sensor (11).
16. Remove the DPF stay (24), (25).

17. Loosen the filter comp (DPF) mounting screw (26)
and remove the filter comp (DPF) (28).

Il NOTE

¢ When the differential pressure pipe (17), (20)
and temperature sensor (16), (18), (19) is
removed, wipe off the anti-seize &
lubricating compound, apply a anti-seize &
lubricating compound (Bostik, NEVER SEEZ,
Pure Nickel Special Grade), and then attach
them to their correct position.

e When replacing the differential pressure
pipe (17), (20), apply a anti-seize &
lubricating compound (Bostik, NEVER SEEZ,
Pure Nickel Special Grade), and then attach
it to its correct position.

e When replacing the temperature sensor,
check that it is coated with anti-seize &
lubricating compound, and then attach it to
its correct position.

(23)(24) (25)
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CHECK AND MAINTENANCE
9.Check points of every 3000 hours

2. GENERAL

mark "GAS FLOW-" (33) (Catalyst (DOC)
(30) to Body (DPF Outlet) (27)) on the side
showing the flow of exhaust gas.

27)
l/
(30)
(31)
9Y1200165ENS017P
(11) Differential pressure sensor  (26) Filter comp (DPF) mounting
(16) Temperature sensor (T2) screw

(17) Differential pressure pipe
(18) Temperature sensor (T1)
(19) Temperature sensor (T0)
(20) Differential pressure pipe
(21) Muffler full assembly (DPF)
(22) Tube

(23) Tube

(24) DPF stay

(25) DPF stay

(27) Body (DPF outlet)
(28) Filter comp (DPF)
(29) Collar

(30) Catalyst (DOC)
(31) Gasket

(a) Position

(b) position

18. Pack the filter comp (DPF) (28) and send it to a
cleaning contractor.

(27

(31)

9Y1200165ENSO17P

(27) Body (DPF outlet)
(28) Filter comp (DPF)
(29) Collar

(30) Catalyst (DOC)
(31) Gasket

19. Install the removed parts and cleaned filter comp
(DPF) (32).

Hl NOTE

* Replace the gaskets (31) with new ones.

* Tighten bolts and nuts to their specified

torque.
Also tighten the temperature sensor
tightening nut or the differential pressure
pipe tightening nut to the specified torque
with crowfoot wrench.

e After attaching the assembly, start the
engine and make sure that there are no gas
leaks.

* Reassemble the cleaned filter comp (DPF)
(32) in the correct direction by referring the

Tightening

torque Temperature sensor (To) (19) 555t$034 N-m
Temperature sensor (T1) (18) 3'5 kgf-m

M8

DPF stay

24t027 N'm
241028
kgf-m

18 to 20 Ibf-ft

(24), (25)
M10

49t0 55 N'm
5.0t0 5.7
kgf-m

37 to 41 Ibf-ft

Muffler flange screw (13)

49t0 55N'm
5.0to

5.7 kgf-m

37 to 41 Ibf-ft

49to 55 N-m
Muffler full assembly (DPF) 5.0to
mounting screw (15) 5.7 kgf'm

37 to 41 Ibf-ft

49t0o 55 N-m
Filter comp (DPF) mounting 5.0to
screw (26) 5.7 kgf-m

37 to 41 Ibf-ft

Temperature sensor (T2) (16)

18 to 25 Ibf-ft

Base of SCR (7)

124 to
147 N-m
12.6 to
15.0 kgf-m
91.2to
108 Ibf-ft

SCR stay (6)

49t0 55 N'm
5.0to

5.7 kgf-m

37 to 41 Ibf - ft

SCR mounting screw (4)

49t0 55N'm
5.0to

5.7 kgf'm

37 to 41 Ibf-ft

15017 N'm
Slip band nut of SCR mixing 1.6 to
pipe 1.7 kgf-m

11 to 12 Ibf- ft

9Y1200165ENS017Q

(31
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CHECK AND MAINTENANCE

2. GENERAL 9.Check points of every 3000 hours
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(27) Body (DPF outlet) (32) Cleaned Filter comp (DPF) 3. Check whether there is no crack and loss of the
(29) Collar (33) Gas flow — .
(30) Catalyst (DOC) ceramics element.
(31) Gasket B NOTE
e If there are any cracks or losses of the
— RELATED PAGE ceramics element, the filter comp (DPF)
7.57 Replacing DPF on page 3-218 cannot be reused even if it is cleaned.
« Ifitis judged that the filter comp (DPF) is not
reusable, report the result of the evaluation
. . to the customer that requested the filter
9.3 Judging reuse of DPF filter comp cleaning, and replace the filter comp (DPF)
before cleaning (Service dealer) with a new one.
Il IMPORTANT

« Before ordering to a cleaning contractor, follow 94 Judging reuse of DPF filter comp

the procedures below to make a Judgment on P P
whether the separated filter comp (DPF) is after CIeanmg (Cleanmg contraCtor)

reusable. Il IMPORTANT

¢ After the cleaning contractor has cleaned the
filter comp (DPF) (2), measure the quantity of
remaining ash in the following procedure, and
evaluate the reusability.

1. Check to see that the surface of the removed filter
comp (DPF) on the exhaust gas outlet side is not
darkened.

2. Check whether there is no crack or loss of the
sealing part of the cell holes on both ends of the
filter (inlet side and outlet side).

Il NOTE
¢ If the number of missing sealing parts more
than the allowable limit, the filter comp
cannot be reused even after cleaning.

Number for judg-
ment of non-reusa- | Allowable limit
bility of filter

Number of missing seal-
ing parts: 15 or more
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CHECK AND MAINTENANCE
9.Check points of every 3000 hours

2. GENERAL

1. After having cleaned the filter comp (DPF) (2),
measure the actual cell depth (D) with a pin gauge
(1) in the each block shown in the figure.

Hl NOTE
* One cell (The measurement point is not
specified) is measured in each block.

Model Measurement total
V3800 28 blocks
2 3 4 5 6
1 7
/ 8 9 10 1 12 13 14\
\15 16 17 18 19 20 21 /
22 28
23 24 25 26 27
9Y 1210733ENS006B (a)

9Y1210733ENSO008A

(a) Serial number

Hl NOTE

e If the actual cell depth (D) is less than the
allowable limit, the DPF filter complete
cannot be reused.

e If the DPF filter complete is judged as non-
reusable, report the result of the judgment to
the customer that requested the filter
cleaning via the service dealer, and replace
the DPF filter complete with a new one.

e Actual cell depth (D) = Cell depth (F) -
Accumulated ash depth (E)

Actual cell depth

(D) Less than
(Average of all Allowable limit 106 mm
measurement 417 in.

blocks)

—)

\,—
2

\__‘

(1)
(A)

D)
(F)

©

,,,,,,,,,,, s S

TR // ©

9Y1210733ENS017C i (B)

(1) Pin gauge (D) Actual cell depth

(2) Filter comp (DPF) (E) Accumulated ash depth
(A) Exhaust gas inlet side (F) Cell depth

(B) Exhaust gas outlet side

(C) Accumulated ash

¢ Select a metal pin gauge (1) having a wire
size slightly thinner than the cell width.

Diameter 0.60 to 0.80 mm
0.024 to 0.031 in.
Pin gauge (1) 150
mm
Length 5.91n.

* When the pin gauge (1) is inserted into the
cell hole, insert it by lightly tapping on the
gauge end with a finger tip.

* If the pin gauge (1) is forcibly pushed in, the
pin pierces through the accumulated ash (C)
and it cannot be measured accurately.

So be careful not to push the pin forcibly.

9.5 Checking EGR system (with
Diagmaster)
Tools required
» Laptop computer (Diagmaster (software) installed)
* Interface (DST-i)
1. Connect the diagnosis tool.

2. Start "Diagmaster”, then click the [Active Test]
button (1) from the project window.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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2. GENERAL

CHECK AND MAINTENANCE
9.Check points of every 3000 hours

3. Select the "Exhaust Gas Recirculation (EGR) Valve
ON/OFF Function" item (2), then click the
[proceed] button (3).

Diagmaster

)

(&)

B = >
o

2CJGV00307A01

Diagm: “‘; T (9) -
.
H 1
e = ‘_
2CJGV00309A01

(1) Active Test button (3) Proceed button
(2) Exhaust Gas Recirculation

(EGR) Valve ON/OFF Func-

tion item

4. Select the "EGR Valve ON/OFF Function" (7) from
the "select signal group” (8).
5. Select the "number of graph" (6).

6. Click the [Start Active Test] button (4), then click
the [OK] button (5).

Diagmaster | .

2CJGV00308A01

(4) Start Active Test button (8) Select signal group
(5) OK button
(6) Number of graph
(7) EGR Valve ON/OFF Func-
tion

7. Click the [Send Specified Active Test Value]
button (9).

(9) Send Specified Active Test
Value button

8. Click the [Finish Active Test] button (10).

2CJGV00309A02
(10) Finish Active Test button

9. Based on test results, check that the EGR valve
gas passage and coolant passage are not clogged.

10. Clean any soot from the gas passage so that it
does not damage the EGR valve.

11. Clean the coolant passage by operating it with
water.

9.6 Replacing DEF/AdBIue® pump
filter

A WARNING
» Dispose of discharged/lused DEF/AdBlue®
properly in accordance with local regulations.

Il IMPORTANT

* The DEF/AdBlue® filter serves to keep DEF/
AdBlue® clean.
When replacing it with new one, use Kubota
genuine filter or its equivalent for best
performance.

*  AdBlue® is a registered trademark of Verband der Automobilindustrie e.V. in Germany.
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CHECK AND MAINTENANCE
9.Check points of every 3000 hours

2. GENERAL

¢ The SCR system keeps on running for several
minutes even after the starter switch has set to
the [OFF] position.
If an inspection or repair is needed, wait for a
couple or minutes.

» Discharged/used DEF/AdBIue® from lines
during service cannot be reused or SCR system
malfunction may result.

1. Set the starter switch to the [OFF] position.

2. Wait for maximum 12 minutes for the supply module
to get deactivated.

3. Place a receiving pan below the supply module.

4. Loosen the cover and draw out the filter (1) and
equalizing element at the same time.

* Be careful not to scatter DEF during an active
test.

Tools required
» Diagmaster
* Interface (DST-i)
» Electronic scale (minimum scale value 0.01 g)
» Container (approximately 250 ml)

Hl NOTE
« AdBlue® is a registered trademark of Verband
der Automobilindustrie e.V. in Germany.

Remove the DEF tube from the clamp.

Remove the DEF tube from the DEF injector.

Remove the DEF injector band.

Remove the DEF injector from the mixing pipe.

Connect the DEF tube and connector to the DEF

injector.

6. Start up the Diagmaster and initiate communication
with the ACU.

7. Start "Diagmaster”, then click the [Active Test]

button (1) from the project window.

8. Select the "Injector Injection Control Function
(ACU)" item (2), then click the [proceed] button (3).

ok 0N~

9Y1211085GES022A

(1) Filter

5. Install a new filter and equalizing element in place.
6. Reattach the cover back into position.

9.00to 11.0N-m
0.918 to 1.12 kgf-m
6.64 to 8.11 Ibf-ft

Tightening tor-
que

DEF filter cover

9.7 Checking DEF/AdBIlue® injector

A CAUTION

e Get the temperature of the DEF closer to
20 °C(68 T) to the extent possible.

¢ When removing the DEF tube from the clamp,
remove after cooling down and DEF purge are
complete.

Maximum 12 minutes after engine stops.

* When removing the DEF tube from the DEF
injector, be careful not to scatter the DEF that
remains in the DEF tube.

e Wait until the mixing pipe has cooled
substantially before removing the DEF injector
band.

* Do not apply excessive force when removing
the DEF injector from the mixing pipe.

T = =

T o e ——— ]
Diagmaster |

()

(3)

2CJGV00310A01

(1) Active Test button
(2) Injector Injection Control
Function (ACU) item

9. Select "#DEF Injector Pump Test (ACU)" (8) signal
group from "Select Signal Group" (9). Automatically
the signals are selected.

10. Select the "number of graph" (7).

11. Select the "duty 80%" (6) as the duty for the DEF
injector from "Specified Value".

(3) Proceed button
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2. GENERAL

CHECK AND MAINTENANCE
10.Check point of every 8000 hours

12. Click the [Start Active Test] button (4), then click
the [OK] button (5).

Dingmaster| omm

8 e || - /

. ] T
2CJGV00311A01

(4) Start Active Test button (8) #DEF Injector Pump Test
(5) OK button (ACU)

(6) Duty 80% (9) Select signal group

(7) Number of graph

13. Measure the weight of the container prior to
collection.

14. Set conditions so that all of the DEF injected can be
collected and then start monitoring and active tests.

15.Click the [Send Specified Active Test Value]
button (10).

Il NOTE
¢ Enable visibility of the spray, start the active
test, and check the spray conditions during

injection.
Factory specifi- Make sure it is a cone
Atomizing state . shape and there are no
cation e
deviations

TR —— —_———
Diagmaster | .- 10 =
a
e e o 7 e P P P o P e P e P e P o PP P PP P P P P P o P o P e P P P P P P

w

2CJGV00312A01

Weight of DEF col- | Factory specifi- | 80.0to 120 g
lected cation 0.177 to 0.264 Ibs

Hl NOTE
* If the weight of the DEF collected does not
meet evaluation criteria, perform the
following corrective actions.

— If the DEF pressure is unstable: leaking
in of air is a possibility so check the
connection status of the DEF tube.

— If DEF pressure is low: replace the filter
in the DEF tank and the filter in the DEF
pump.

Check the connection status of the DEF
tube.

— If DEF pressure is high: this may be
caused by a plugged DEF injector so
replace the DEF injector.

Check the connection status of the DEF
tube.

— If DEF injection amount is low : wash the
DEF injector holes.

18. Make sure there is no DEF leak or abnormal noise
during the active test.

19. Install the removed parts.

Hl NOTE
* Replace the DEF injector band and gasket
with new one.
* Make sure keep clean the contact surface of
gasket.
e Tighten the DEF injector band to their
specified torque.

3.7t04.0N'm

Tightening tor- | Kee jiector band | 0.38 to 0.40 kgf-m

que 2.8 t0 2.9 Ibf-ft

(10) Send Specified Active Test
Value button

16. Store log data as needed.

17. After completing the active test, measure the
increase in weight of the container for measuring
DEF weight.

10. Check point of every 8000
hours

10.1 Replacing DEF/AdBIlue® tank
filter
B NOTE

+ AdBlue® is a registered trademark of Verband
der Automobilindustrie e.V. in Germany.

1. Remove the header assembly (2) from the DEF
tank (1).
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CHECK AND MAINTENANCE
11.Check points of every 1 year

2. GENERAL

2. Remove the filter (3) from the header assembly (2).

9Y1211085GES030A

(1) DEF tank
(2) Header assembly

(3) Filter

3. Replace the filter (3) with a new one.
4. Install the header assembly (2) to the DEF tank (1).

11. Check points of every 1 year

11.1 Replacing air cleaner element

1. Remove the dust cup (4).

2. Remove used air cleaner primary element (3) and
secondary element (2).

n ) (3) 4

S—_
235855 !

(5)

o
55533

9Y1200165GES010B

(1) Air cleaner housing
(2) Secondary element
(3) Primary element

(4) Dustcup
(5) Evacuator valve

3. Replace new air cleaner primary element (3) and
secondary element (2).

Hl NOTE
e The air cleaner uses a dry element.
Never apply oil to it.
* Do not operate the engine with filter element
removed.

4. Install the removed parts.

11.2 Checking DPF differential
pressure pipes and hoses

Il IMPORTANT

* Be sure to loosen the differential pressure pipe
tightening nut with crowfoot wrench to prevent
the damage of the sensor or pipe.

If it is still hard to loosen, apply the lubricant
spray to threaded portion and soak it with
lubricant.

* Tighten bolts and nuts to their specified torque.
Also tighten the differential pressure pipe
tightening nut to the specified torque with
crowfoot wrench.

Tools required
« Crowfoot wrench

1. Check the DPF differential pressure pipe (2), (3) for
crack, gas leakage and loose mounting nut.

Il NOTE

e If you find a crack, change the DPF
differential pressure pipe.

¢ If you find a gas leakage, remove the DPF
differential pressure pipe and wipe off the
anti-seize & lubricating compound.

2. Apply the anti-seize and lubricating compound
again, then tighten the DPF differential pressure
pipe to the specified torque.

Il NOTE

* When you change the DPF differential
pressure pipe, apply the anti-seize and
lubricating compound (Bostik, NEVER-
SEEZ, Pure nickel special grade) to the DPF
differential pressure pipe.
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2. GENERAL

CHECK AND MAINTENANCE
11.Check points of every 1 year

3. Check the DPF differential pressure hose (1) for
crack, gas leakage.

Il NOTE
e If you find a crack or gas leakage, change
the DPF differential pressure hose.

9Y1210651GES013A

(1) DPF differential pressure (3) DPF differential pressure
hose pipe

(2) DPF differential pressure
pipe

11.3 Checking EGR piping

1. Check the EGR cooler (2) and the EGR pipe (1) for
crack, gas leakage and loose mounting screw.

B NOTE

* If you find a crack, replace the EGR cooler
(2) or EGR pipe (1) which has cracked.

« If you find a gas leakage, tighten the
mounting screw again or replace the gasket
with a new one.

e If you find a loose mounting screw, tighten
the mounting screw again.

(2) EGR cooler

(1) EGR pipe

11.4 Checking intake air line

Il IMPORTANT
* To prevent serious damage to the engine, keep
out dust in the intake air line.

1. Make sure that the intake air hose(s) (1) are
connected correctly or not.

2. Visually check for cracks gas leak and anything else
unusual.

3. If the clamp (2) is loose, apply oil to the threads and
tighten it again correctly.

Hl NOTE
e You must replace the intake air hose(s)
every 2 years.
Also replace the clamp (2) every 2 years and
tighten it correctly.

9Y1200165GES008A
(1) Intake air hose

(2) Clamp

11.5 Checking exhaust manifold

1. Check the exhaust manifold for crack, exhaust gas
leakage and loose mounting screw.

Hl NOTE

* If you find a crack, change the exhaust
manifold.

* If you find a gas leakage, tighten the
mounting screw again or replace the gasket
with a new one.

e If you find a loose mounting screw, tighten
the mounting screw again.

11.6 Replacing water separator filter
(Type 2)

Il IMPORTANT
* Replace the water separator filter periodically to
prevent wear of the supply pump or the injector,
due to dirt in the fuel.
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CHECK AND MAINTENANCE
12.Check points of every 2 years

2. GENERAL

Il NOTE
* Replace the water separator filter with a new
one every 500 hours or 1 year.

Tools required
» Filter wrench

1. Remove the old water separator filter (1) with a filter
wrench.

U

2CJGV00318A01

(1) Water separator filter

2. Apply a thin layer of oil on the new water separator
filter.

3. Tighten the new water separator filter by hand.

4. Operate the engine for a while and check if there is
not the fuel leakage from the filter.

12. Check points of every 2
years

12.1 Replacing fan belt

Tools required
« Sonic belt tension meter

1. Remove the alternator (1).
2. Remove the fan belt (2).

2CJGV00173A03
(1) Alternator

(2) Fan belt

3. Replace the fan belt (2) with a new one.
4. Install the alternator (1).

5. Adjust the tension of fan belt halfway (3) between
the fan drive pulley and fan pulley with sonic belt
tension meter.

Sonic belt tension
. V3800-TIEF4,
meter szztlng val- V3800-TIEF4C V3800-TIEF4H
Mass
(Mass per 1rib 1 m 18 g/rib/m
of belt)
Width 6
(Number of ribs)
Span
(Distance of be-
tween the fan drive 817 mm
12.5in.
pulley and alterna-
tor pulley)
2CJGV00332A04
(3) Fan belt halfway
V3800-TIEF4 | 44110 480N
45.0to
V3800-
: TIEF4C 48.9 kof
Belt tension Factory speci- 99.2 to 107 Ibf
(After instal- ficati
ling) ication 650 to 850 N
V3800- 66.3 to
TIEF4H 86.6 kgf
147 to 191 Ibf
v3800-TIEF4 | 39110 480N
39.9to
V3800-
, TIEF4C 48.9 kof
Belt tenann Factory speci- 87.9 to 107 Ibf
(After engine fication
operation) 420 to 550 N
V3800- 429to
TIEF4H 56.0 kgf
94.5 to 123 Ibf
(Reference)

a. Push the belt halfway between the fan drive
pulley and alternator pulley at a specified force
to measure the deflection (4).
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CHECK AND MAINTENANCE

2. GENERAL 12.Check points of every 2 years
3EEABAB1PO17K 9Y1211085GES010BE AT, ;) RS
(4) Deflection (1) Clamp (4) Clamp

Hl NOTE

e If the measurement is out of the factory
alternator

specifications,
mounting screws and adjust its position.

loosen

the

Factory speci-

V3800-TIEF4
V3800-
TIEF4C

10to 12 mm
0.40 to

0.47 in.
(under load of
59 to 68 N
(6.0 to 7.0 kg,
14 to 15 Ibf))

Deflection (4) fication 9.0 to 11 mm
0.36 to
0.43in.
(under load of
59to 68 N

(6.0 to 7.0 kg,

V3800-
TIEF4H

14 to 15 Ibf))

12.2 Replacing oil separator rubber
hose

1. Loosen the clamp (1), (2), (4) and remove the
rubber hose (3), (5).

2. Replace the rubber hose (3), (5) and clamp (1), (2),
(4) with new ones.

(2) Clamp
(3) Rubber hose

(5) Rubber hose

3. Tighten the clamp (1), (2), (4) correctly.

12.3 Replacing rubber hose of

differential pressure sensor

1. Loosen the clamp (2), (4) and remove the rubber
hose (1), (3).

2. Replace the rubber hose (1), (3) and clamp (2), (4)
with new ones.

(1) Rubber hose (4) Clamp
(2) Clamp
(3) Rubber hose

3. Tighten the clamp (2), (4) correctly.

12.4 Replacing intake hose (after air
flow sensor) and intercooler hose

1. Loosen the clamp and remove the hose.
2. Replace the hose and clamp with new ones.
3. Tighten the clamp correctly.

12.5 Replacing pressure detection
hose of boost sensor

1. Loosen the clamp (1) and remove the hose (2).
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CHECK AND MAINTENANCE
12.Check points of every 2 years

2. GENERAL

2. Replace the hose (2) and clamp (1) with new ones.

IJ i ‘ .: i T
9Y121,1085GE S025 404

(1) Clamp

(2) Hose

3. Tighten the clamp correctly.

12.6 Replacing EGR cooler hose

1. Loosen the clamp (1) and remove the hose (2).
2. Replace the hose (2) with new ones.

,;n(1)xa :

1 AN .
= A ‘

(1) Clamp (2) ose

3. Tighten the clamp (1) correctly.

12.7 Replacing water hose

1. Loosen the clamp and remove the hose.
2. Replace the hose with new ones.
3. Tighten the clamp correctly.

12.8 Replacing lubricant hose

1. Loosen the clamp and remove the hose.
2. Replace the hose with new ones.
3. Tighten the clamp correctly.

12.9 Changing radiator coolant

A CAUTION
* Do not remove the radiator cap when the engine
is hot.
Then loosen the cap slightly to release

unwanted pressure before you remove the cap
fully.

Il IMPORTANT

* Do not start the engine without coolant.

* Use clean and soft water with anti-freeze to fill
the radiator and reserve tank.

* Make sure that when you mix the anti-freeze
and water, the ratio of anti-freeze is less than
50%.

* Make sure that you close the radiator cap
correctly.

If the cap is loose or incorrectly closed, coolant
can flow out and the engine can overheat.

1. Stop the engine and let the coolant temperature
decreases.

2. Remove the radiator cap (1) to drain the coolant
fully.

3EEABAB1P014A
(1) Radiator cap
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CHECK AND MAINTENANCE
2. GENERAL 12.Check points of every 2 years

3. Open the drain valve (2) and drain plug (3). 11. Stop the engine and let the coolant temperature
decreases.

(2) Drain valve (3) Drain plug

4. After you drained all coolant, close the drain valve
(2) and drain plug (3).

5. Fill with clean water and cooling system cleaner.

Obey the directions of the cleaner instruction.

7. After you flush, fill with clean water and anti-freeze
until the coolant level is immediately below the port.

8. Install the radiator cap (1) correctly.

9. Fill with the coolant until the [FULL] (A) mark on the
reserve tank (4).

o

4

(A)

(B)

3EEABAB1P015C

(4) Reserve tank (B) LOW
(A) FULL

10. Start and operate the engine for a few minutes.
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CHECK AND MAINTENANCE
12.Check points of every 2 years

2. GENERAL

12. Check the coolant level of radiator and reserve tank
(4) and add coolant if necessary.

Anti-freeze

Hl NOTE

* There are 2 types of anti-freeze available:
use the permanent type (PT) for this engine.

* When you add anti-freeze for the first time,
flush the water jacket and radiator interior
with clean, soft water several times.

* The brand of the anti-freeze and the ambient
temperature have an effect on the procedure
to mix water and anti-freeze.

Refer to the SAE J1034 standard, especially
to the SAE J814c.

e Mix the anti-freeze with clean, soft water,
and then fill into the radiator.

Il IMPORTANT
¢ Make sure that when you mix the anti-freeze
and water, the ratio of anti-freeze is less than

50%.
Anti- Freezing point Boiling point”
freeze
volume c T c t
40% —24 -1 106 223
50% —37 —35 108 226

* At 1.01 x 100000 Pa (760 mmHg) pressure (atmospheric). Use
a radiator pressure cap that lets the pressure collect in the
cooling system to get a higher boiling point.

Hl NOTE

* The above data is the industrial standards
that shows the minimum glycol content
necessary in the concentrated anti-freeze.

* When the coolant level decreases because
of evaporation, add clean, soft water only to
keep the anti-freeze mixing ratio less than
50%.

If there is a leakage, add anti-freeze and
clean, soft water in the specified mixing
ratio.

* The anti-freeze absorbs moisture. Keep new
anti-freeze in a tightly sealed container.

* Do not use the radiator cleaning agents after
you add anti-freeze to the coolant.
Anti-freeze contains an anti-corrosive agent,
which reacts with the radiator cleaning
agent to make sludge and cause damages to
the engine parts.

==

3EEABAB1P033A

12.10 Replacing radiator hose and
clamp bands

A CAUTION

* Do not remove the radiator cap when the engine
is hot.
Then loosen the cap slightly to release
unwanted pressure before you remove the cap
fully.

1. Drain the coolant.
2. Loosen the clamp bands.
3. Remove the upper hose (1) and lower hose (2).

3EEABAB1P022A
(1) Upper hose

(2) Lower hose

4. Replace the upper / lower hose (1), (2) and clamp
bands with new ones.

5. Tighten the clamp bands correctly.
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2. GENERAL

CHECK AND MAINTENANCE
12.Check points of every 2 years

12.11 Replacing fuel hose and
clamps

1. Loosen the clamp (2) and remove the fuel hose (1).

(1) FueI hse ‘ | (2) Clamp

2. Replace the fuel hose (1) and clamp (2) with new
ones.

3. Tighten the clamp (2) correctly.

4. After you replace the fuel hose and the clamp,
bleed the fuel system.

12.12 Replacing intake air line

Il IMPORTANT
* To prevent serious damage to the engine, keep
out dust in the intake air line.

1. Loosen the clamp (2).
2. Remove the intake air hose (1) and clamp (2).

9Y1200165GES008A
(1) Intake air hose (2) Clamp

3. Replace the intake air hose (1) and clamp (2) with
new ones.

4. Tighten the clamp (2) correctly.

2-46

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
KiSC issued 08, 2018 A



SPECIAL TOOLS

1.Diesel engine compression tester 2. GENERAL
1. Diesel engine compression
tester A
Use for measuring the diesel engine compression. B C
Code No. —
07909-30208 (Assembly) o l -
/ "?\ \
C1 C1 Cc2
a b
3EEABAB1P038A
[Press out]
A 157 mm (6.1811 in.)
B 14.5 mm (0.571 in.)
9Y1200165GES006A C 120 mm (4.7244 in.)
(1) Gauge D 30.0 mm dia. (1.1811 in. dia.)
E 32.95 mm dia. (1.2972 in. dia.)
2_ Oil pressure tester F 20 mm dia. (0.7874 in. dia.)
. . a 6.3 um (0.00025 in.)
To measure the engine oil pressure.
b 6.3 um (0.00025 in.)
- YO c1 Chamfer 1.0 mm (0.039 in.)
= i ?% & @ %) c2 Chamfer 2.0 mm (0.079 i
kg’l & g © amfer 2.0 mm (0. in.)
(1) 3) (4) (5) (6) [Press fit]
— A 157 mm (6.1811 in.)
o) @ E B 14.5 mm (0.571 in.)
; | c 120 mm (4.7244 n.)
() ®) D 30.0 mm dia. (1.1811 in. dia.)
E 42.000 mm dia. (1.6535 in. dia.)
3TMABABOP112A
(1) Gauge (5) Adaptor 2 F 20 mm dia. (0.7874 in. dia.)
(2) Cable (6) Adaptor 3 a 6.3 um (0.00025 in.)
(3) Threaded joint (7) Adaptor 4
(4) Adaptor 1 (8) Adaptor 5 b 6.3 pm (0.00025 in.)
C1 Chamfer 1.0 mm (0.039 in.)
3. Small end bushing replacing c Chamfer 2.0 mm (0.079 in.
tool
Use to press out and to press fit the small end.
Il NOTE
* The special tool is not provided, therefore make
it by referring to the figure below.
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2. GENERAL

SPECIAL TOOLS
4.ldle gear bushing replacing tool

4. Idle gear bushing replacing
tool

Use to press out and to press fit the bushing.

Hl NOTE
* The special tool is not provided, therefore make
it by referring to the figure below.

jm|o °[

_

3EEABAB1P040A

148.8 mm (5.858 in.)

50 mm (2.0 in.)

18.8 mm (0.740 in.)

13.7 to 13.9 mm (0.540 to 0.547 in.)

11 mm (0.43 in.)

18 mm dia. (0.71 in. dia.)

38 mm dia. (1.5 in. dia.)

I| @M mMm|O|O|w|>

45 mm dia. (1.8 in. dia.)

57.90 to 58.10 mm dia. (2.280 to 2.287 in.
dia.)

A
B C
D El F
51N \
C1 / (o3 T C1 c2
a b
3EEABAB1P038A
A 196 mm (7.7165 in.)
B 37.5mm (1.476in.)
C 150 mm (5.9055 in.)
D 44.95 mm dia. (1.7697 in. dia.)
E 48.075 f[o 46_3.100 mm dia. (1.8927 to
1.8937 in. dia.)
F 20 mm dia. (0.7874 in. dia.)
a 6.3 ym (0.00025 in.)
b 6.3 ym (0.00025 in.)
C1 Chamfer 1.0 mm (0.039 in.)
Cc2 Chamfer 2.0 mm (0.079 in.)

79.5 mm dia. (3.13 in. dia.)

5. Gear case oil seal press fit
tool

To press fit the oil seal.

Hl NOTE
* This special tool is not provided, therefore
make it by referring to the figure below.

87 mm dia. (3.4 in. dia.)

12 mm (0.47 in.)

40 mm (1.6 in.)

Z|IZ|r | X| <«

120 mm (4.72 in.)

6. Valve guide replacing tool

To press out and press fit the valve guide.

Il NOTE
¢ The special tool is not provided, therefore make
it by referring to the figure below.
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SPECIAL TOOLS
7.Crankshaft sleeve press fit tool

2. GENERAL

A
, B Cc
v v
3 N
C2 \01 co.3 c1
D E F
3TMABABOPO0O63B
G
H K

N\
NN

i VA b

7. Crankshaft sleeve press fit
tool

To press fit the crankshaft sleeve.

Hl NOTE
* The special tool is not provided, therefore make
it by referring to the figure below.

K\V co.2 /ca

N

Cs5

Co.2

N4

C1]

3EEABAB1P0O41A

3TMABABOP064B

A 225 mm (8.86 in.)

B 70 mm (2.8 in.)

C 45 mm (1.8 in.)

D 20 mm dia. (0.79 in. dia.)

E 1j.7 to 11.9 mm dia. (0.461 to 0.468 in.
dia.)

F 6:50 to 6.60 mm dia. (0.256 to 0.259 in.
dia.)

G 25 mm dia. (0.98 in. dia.)

H 6:70 to 7.00 mm dia. (0.264 to 0.275 in.
dia.)

| 5mm (0.2 in.)

J 20 mm dia. (0.79 in. dia.)

K 1_2.5 to 12.8 mm dia. (0.493 to 0.503 in.
dia.)

L 7.90 to 8.10 mm (0.311 to 0.318 in.)

C1 Chamfer 1.0 mm (0.039 in.)

C2 Chamfer 2.0 mm (0.079 in.)

C0.3 Chamfer 0.3 mm (0.01 in.)
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SPECIAL TOOLS

2. GENERAL 8.Supply pump gear puller
A Rmax =12.5S A 41 mm (1.6 in.)
B 94.5 t0 95.0 mm dia. (3.72 to 3.74 in. dia.) B 40.5 mm (1.59in.)
C 40 mm dia. (1.6 in. dia.) C 20 mm (0.79 in.)
D 30 mm dia. (1.2 in. dia.) D 18 mm (0.71in.)
E 12 mm (0.47 in.) E 2.5mm (0.098 in.)
F 7.90 to 8.10 mm (0.311 to 0.318 in.) F 13 mm (0.51 in.)
G 20 mm (0.79 in.) G M36 x Pitch 1.5
H 130 mm dia. (5.12 in. dia.) H 16 mm dia. (0.63 in. dia.)
| 99.40 to 99.60 mm dia. (3.914 to 3.921 in. | 1 mm radius (0.04 in. radius)
dia.
) J 0.52 rad (30°)
95.05 to 95.20 mm dia. (3.743 to 3.748 in. -
J dia.) C1 Chamfer 1.0 mm (0.039 in.)
K 3 mm dia. (0.1 in. dia.)
L 15 mm (0.59 in.) 9. Supply pump gear reinstall jig
M 10 mm (0.39in.) To remove the injection pump gear.
N 90 mm (3.51n.) B NOTE
o 115 mm (4.53 in.) * These special tools are not provided, therefore
P 16.9 to 17.1 mm (0.666 to 0.673 in.) make it by referring to the figure.
C1 Chamfer 1.0 mm (0.039 in.) B
C3 Chamfer 3.0 mm (0.12 in.) c
C5 Chamfer 5.0 mm (0.20 in.)
C0.2 Chamfer 0.2 mm (0.008 in.) E  —
C0.3 Chamfer 0.3 mm (0.01 in.)
8. Supply pump gear puller o
To remove the injection pump gear. ]_,:

H NOTE

* These special tools are not provided, therefore

make it by referring to the figure below.

K
- N —
C D

E —
I R (N1 74 N Y O s
ATS | | Aesxl v
c1 Co0.5 =

-~ L

C0.3
H N
\ |
\ S 9Y1211085GES029A
S I C1
N
9Y1211085GES026A J
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SPECIAL TOOLS

10.Flywheel stopper

2. GENERAL

140 mm (5.51 in.)

80 mm (3.1in.)

49.3 mm (1.94 in.)

49.3 mm (1.94in.)

23.8 mm (0.937 in.)

23.8 mm (0.937 in.)

11 mm dia. (0.43 in. dia.)

I|®O(Mm|mMm|O|O|m]|>

56.5 mm (2.22 in.)

56.5 mm (2.22 in.)

J 8 mm (0.3 in.)

A 43.95 t0 44.05 mm (1.731 to 1.734 in.)
21 mm (0.83 in.)

C 8 mm (0.3 in.)

D 12.9 to 13.1 mm square (0.508 to 0.515 in.
square)

E 10 mm radius (0.39 in. radius)
5 mm radius (0.2 in. radius)

G 43.95 t0 44.05 mm (1.731 to 1.734 in.)

H 5.240 tc? 5.255 mm dia. (0.2063 to
0.2068 in. dia.)

| 0.4 mm radius (0.02 in. radius)

J 42 mm (1.7 in.)

K 13 mm (0.51in.)

L 21 mm (0.83 in.)

M 1 mm (0.04 in.)

N 20 mm (0.79 in.)

o 5.265 t(? 5.275 mm dia. (0.2073 to
0.2076 in. dia.)

P 0.52 rad (30°)

C0.3 Chamfer 0.3 mm (0.01 in.)
C0.5 Chamfer 0.5 mm (0.02 in.)

10. Flywheel stopper

To loosen and tighten the flywheel screw.

Hl NOTE

e This special tool is not provided, therefore
make it by referring to the figure.

A
C D [
|
= h —
S &
E
B _ G
| _..T/ ||
| H | | J
3EEABAB1P043A

11. Crankcase 1 and 2 aligning

tool

To aligning the crankcase 1 and 2.
Hl NOTE

* This special tool is not provided, therefore
make it by referring to the figure.

I\

/
e
N
I

A \3\

3EEABAC1P115A

\E \F \& K

115 mm (4.53 in.)

56 mm (2.2 in.)

17 mm (0.67 in.)

20 mm (0.79in.)

14 mm dia. (0.55 in. dia.)

11 mm dia. (0.43 in. dia.)

14 mm dia. (0.55 in. dia.)

I|(Mm|mMm|O|O|W]|>

17.5 mm (0.689 in.)

17.5 mm (0.689 in.)

[

35mm (1.4 in.)

P

19 mm (0.75in.)
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SPECIAL TOOLS
2. GENERAL 12.Compression tester adaptor

12. Compression tester adaptor
To measure the diesel engine compression pressure and to make a decision for a large overhaul if necessary.

Hl NOTE
* These special tools are not provided, therefore make it by referring to the figure.

=1 0.05
S| 7 (1] 0.3 TA
L agm ]
A NE
Co5 |ii|g
F & R
Ol¢0.1]A e Co0.5
aa o, NLii[2a
H—‘/—_Lt'i@/ w X z
C0.5 I T
I v
5 ! s |V
J
A - -] Q
i (2] ¥
ZHNP 1R
% 3
C0.5
K
0.1 [A LS
$0.1 [A -
9Y1210682GES001A
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SPECIAL TOOLS

2. GENERAL

29.80 to 30.00 mm dia. (1.174 to 1.181 in. dia.)

14 mm (0.55 in.)

39.2t040.2 mm (1.55 to 1.58 in.)

5/8-18UNF-2B

0.8 mm radius (0.03 in. radius)

19.84 to 19.95 mm (0.7811 to 0.7854 in.)

Ra =3.2a

I | @M mMm|O(O|m|>

16.14 to 16.20 mm (0.6355 to 0.6377 in.)

19.08 to 19.20 mm (0.7512 to 0.7559 in.)

16.89 to 17.00 mm (0.6650 to 0.6692 in.)

3.0 mm dia. (0.12 in. dia.)

7.10 to 7.20 mm (0.280 to 0.283 in.)

11 mm (0.43 in.)

13 mm dia. (0.51 in. dia.)

16 mm dia. (0.63 in. dia.)

0.4 mm radius (0.02 in. radius)

18 mm (0.71 in.)

20.4 mm (0.803 in.)

48.6 mm (1.91in.)

3.20t0 3.45 mm (0.126 t0 0.135 in.)

53.6 mm (2.11in.)

65 mm (2.6 in.)

116 mm (4.57 in.)

120.7 to 121.3 mm (4.752 to 4.775 in.)

<|X|s|<|c|d|low|n|Oo|T|O|Z|ZE|r|X|

28.5mm (1.12in.)

N

150 mm (5.91 in.)

C0.5

Chamfer 0.5 mm (0.02 in.)

C1

Chamfer 1.0 mm (0.039 in.)
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2. GENERAL

SPECIAL TOOLS

13.Air gap of the crankshaft position sensor measuring jig 1

13. Air gap of the crankshaft
position sensor measuring jig 1

To measure the air gap of the crankshaft position
Sensor.

Hl NOTE
* These special tools are not provided, therefore
make it by referring to the figure.

A B D
c
F

I

AN

o ¢

:u\#
\v
[»)

9Y1210478GESO05A

9Y1210478GESO06A

92 mm radius (3.6 in. radius)

13.0 to 13.1 mm dia. (0.512 to 0.515 in.
dia.)

10.000 to 10.015 mm dia. (0.39370 to
0.39429 in. dia.)

18 mm dia. (0.71 in. dia.)

16 mm (0.63 in.)

Chamfer 0.3 mm (0.01 in.)

Chamfer 0.5 mm (0.02 in.)

I |®|m|m|O

Chamfer 0.5 mm (0.02 in.)

Chamfer 0.5 mm (0.02 in.)

[

5.00 to 5.05 mm (0.197 to 0.198 in.)

7.0 mm (0.28 in.)

39.990 to 40.010 mm (1.5744 to 1.5751 in.)

50 mm (2.0 in.)

5.0 mm radius (0.20 in. radius)

0.35 rad (20°)

0.35 rad (20°)

oQ|lUTw|jo|Zz|Z2|r| X

2.0 mm (0.079 in.)

Py

18.380 to 18.393 mm dia. (0.72363 to
0.72413 in. dia.)

92 mm radius (3.6 in. radius)

Chamfer 0.5 mm (0.02 in.)

11 mm (0.43 in.)

13 mm radius (0.51 in. radius)

80 mm dia. (3.1 in. dia.)

8.0 mm radius (0.31 in. radius)

6.5 mm dia. (0.26 in. dia.)

N|<|X|S|<|c|4d|®»

19.5 mm (0.768 in.)

[V

12.8 to 12.9 mm dia. (0.504 to 0.507 in.
dia.)

Chamfer 0.3 mm (0.01 in.)

Chamfer 0.5 mm (0.02 in.)

0.4 mm radius (0.02 in. radius)

4.95 to 5.00 mm (0.195 to 0.196 in.)

70.940 to 70.960 mm (2.7930 to 2.7937 in.)

2.0 mm (0.079 in.)

0.35 rad (20°)

9.978 t0 9.987 mm (0.3929 to 0.3931 in.)

2-54

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H

KiSC issued 08, 2018 A



SPECIAL TOOLS
14.Air gap of the crankshaft position sensor measuring jig 2 2. GENERAL

14. Air gap of the crankshaft
position sensor measuring jig 2

To measure the air gap of the crankshaft position
sensor.

Il NOTE
¢ This special tool is not provided, therefore
make it by referring to the figure.

9Y1210478GES007A

8.0 mm dia. reamer (0.31 in. dia. reamer)

22.0 mm (0.866 in.)

M4 x Pitch 0.7

6.5 mm (0.26 in.)

34.0 mm (1.34 in.)

35 mm radius (1.4 in. radius)

20 mm radius (0.79 in. radius)

ITI|@(MmMm|mMm|O|O|®|>

68.0 mm (2.68 in.)
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2. GENERAL

SPECIAL TOOLS
15.Rotation sensor signal interface unit

15. Rotation sensor signal interface unit

Use for reading rotation sensor signal.

Hl NOTE

* This special tool is not provided, therefore make it by referring to the figure.

O (a)

O

—0O (b)

(3) 7805 IT—O (c)
@) IN GND | ouT
—o o y . ; O (d)
(1) 1 1 220Q
— 0.33uF ___ __01uF . (e)
(4) 1000 pF ()
T 77T
A B C D
™M ™M M M (5) )
(@] ()[(c)| [(e)|()[(d)]| [(c)|(b)[(a)| |(d)|(e)]|(f)
(E)
9Y1210674GES029A
(1) 9V battery (6) Clip (Black) (E) Connector side (e) Signal
(2) Switch A: for Panasonic (a) +9V (f) GND
(3) 3-terminal regulator B: for DENSO (b) Signal
(4) LED C: for BOSCH cam angle (c) GND
(5) Clip (Red) D: for BOSCH crank angle (d) +5V
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MECHANISM
1. General (Introduction)

3. ENGINE

MECHANISM

1. General (Introduction)
1.1 Feature of combustion (E-CDIS)

This model utilizes a structure called E-CDIS where
injectors are arranged on the centerline of pistons. (E-
CDIS: Center Direct Injection System)

With this system fuel is injected directly to the center of
the top of the piston.

The combustion chamber at the top of the piston is a
reentrant type so fuel and intake air form a swirl and
mix uniformly.

This effect enables a stable and high efficiency
combustion.

1.2 Structure of combustion (Center
direct injection system (E-CDIS))

The combustion system is made up of the injectors and
pistons and the like.

1.3 Flow of combustion (E-CDIS)

Combustion flow is separated into 4 processes.

1237
(C) ‘D) 600
/ 500

(1)

(2)

OIS

E(%

3EEABAI1P063D

(1) Injector
(2) Exhaust valve

(3) Piston
(4) Intake valve

™) b a0 (3)
B)F |+
N |50 X
-y OV
(A) 300
A
~ N N M| 200
P ZFOR RS
-~
_.-—/ el
100 50 TDC. 50 100
2CJGV00122A01 (2)
(1) Pressure (B) PointB
(2) Crank angle (degree) (C) PointC
(3) Temperature (°C) (D) PointD
(a) Spontaneous combustion (E) PointE
temperature of fuel 1 Ignition delay period
(b) Air temperature 2 Flame propagation period
(c) Injection 3  Direct combustion period
(d) Combustion 4  Late combustion period
(A) Point A

—_

Ignition delay period
The ignition delay period is the period from when
fuel is injected into the cylinder as a mist until start
of combustion is attempted.
Fuel that injected into the cylinder at the high
temperature high pressure compressed air through
several degrees before compression top dead
center is vaporized by heat of air.
Thereafter, the fuel mixes with air nearing ignition
point (B point) and ignites.
2. Flame propagation period
The gas mixture accumulated in the ignition delay
period ignites at B point and rapidly combusts
instantly raising the pressure and temperature in
the cylinder.
3. Direct combustion period
Fuel continues to be injected even after passing
point C but the fuel combusts immediately due to
the ignition that took place between B and C.
This continues through the point (point D) where
injection stops and here pressure rise is relatively
slow.

4. Late combustion period

After fuel injection stops, combustion continues for
a short period burning the remaining fuel.

This period is called late combustion period and this
period should be as short as possible.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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3. ENGINE

MECHANISM
1. General (Introduction)

If this is extended, exhaust temperature rises
causing thermal losses to increase accordingly.

1.4 Control of combustion (E-CDIS)

Combustion control consists of fuel injection volume
control, fuel injection timing control, fuel injection rate
control, and fuel pressure control.

See the CRS section for details.

— RELATED PAGE

3.4 Control of common rail system (CRS) engine on
page 3-17

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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MECHANISM

2. Engine body 3. ENGINE
2. Engine body
2.1 Structure of engine body
The engine body is the main part of the engine.
It is made up of cylinder related, primary motion, and valve train mechanisms.
2CJGV00126A01
(1) Cylinder head cover 1 (6) Flywheel housing (11) Crank case 2 (16) Cam gear
(2) Cylinder head cover 2 (7) Flywheel (12) QOil pan (17) Camshaft
(3) Rocker arm (8) Crank case 1 (13) Crank gear (18) Connecting rod
(4) Cylinder head (9) Crankshaft (14) Gear case (19) Breather
(5) Piston (10) Main bearing case (15) Idle gears
V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H 3-3
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3. ENGINE

MECHANISM
2. Engine body

2.2 Feature of engine body

The engine body is the main part of the engine.

It is made up of cylinder related, primary motion, and
valve train mechanisms.

Each of the parts are designed and assembled with
passages for lubricating oil and coolant for circulating
within the engine.

2.3 Crankcase

2.3.1 Outline of crankcase

The main function of the crankcase is to support the
main parts.

2.3.2 Structure of crankcase

The crankcase is made up of crankcase 1 and 2.

-
9Y1211085ENS021C*

(1) Idle gear (3) Crankshaft
(2) Camshaft

2.3.4 Specification of crankcase

2CJGV00129A01

100.000 to 100.022 mm

Cylinder liner diameter (D) 3.93701 to 3.93787 in

Finish machining Honing (1.5 to 3.0 ymRz)

+0.5 mm

Oversize +0.02 in.

(1) Crankcase 1 (2) Crankcase 2

2.3.3 Function of crankcase

The crankcase has cylinders inside and supports the
crankshaft and camshaft.

Further, it has an internal water jacket and oil
passageways to cool the cylinders.
A hanger type crankcase
performance.

Further, it also improves resistance to wear due to
slight deformation.

Mounting of crankcase 2 to crankcase 1 raises the
rigidity as well as reduces the noise level.

improves  cooling

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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MECHANISM
2. Engine body

3. ENGINE

2.4 Cylinder head
2.4.1 Outline of cylinder head

Along with the crankcase, the cylinder head is the most
fundamental part that makes up the engine.

2.4.1.1 Structure of cylinder head

The cylinder head is provided with valve guides and
valve seats.

/(1)\
/@\

2CJGV00128A01 ()

3EEAAAATPO12E

(1) Valve guide
(2) Valve seat

(3) Intake port
(4) Exhaust port

2.4.2 Function of cylinder head

1. Along with the crankcase, the cylinder head is the
most fundamental part that makes up the engine
forming the combustion chamber along with the
crankcase and piston.

2. It also makes up the intake air path (intake port)
and exhaust gases path (exhaust port).

Using a helical structure on the intake integrates
more air and mixes fuel with the air.

Use of two valves on the exhaust side quickly
expels the exhaust gases.

3. A passageway for cooling water (water jacket) is
provided to suppress rise in temperature of the
engine.

4. A passageway to allow oil to flow used for the valve
train is provided in the upper part of the cylinder
head.

2.5 Cylinder head cover
2.5.1 Outline of cylinder head cover

The cylinder head cover is a part that covers the valve
train.

The cylinder head cover prevents scattering of
lubricating oil from the valve train and suppresses noise
emissions.

2.5.2 Structure of cylinder head cover

The cylinder head cover is made up of the cylinder
head covers 1 and 2.

2CJGV00043A01
(1) Cylinder head cover 2

(2) Cylinder head cover 1

2.5.3 Function of cylinder head cover

The primary function of the cylinder head cover is to
prevent scattering of lubricating oil from the valve train.
Further, another function is to suppress noise
emissions.

Furthermore, the interior side of the cylinder head cover
is provided with a structure in the passage blow-by gas
flows in for liquifying oil enabling the oil to stay within
the head cover.

The cylinder head cover is separable to protect the
injector harness from oil.

The half float type cylinder head cover reduces noise
from the cylinder head.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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3. ENGINE

MECHANISM
2. Engine body

2.6 Breather
2.6.1 Outline of breather

The breather is a component that releases blow-by
gases generated during the combustion stroke.

2.6.2 Structure of breather

The breather is made up of a breather valve,
diaphragm, and breather pipe.

(5)

2CJGV00130A01
(1) Breather valve (4) Breather pipe
(2) Diaphragm (5) Oil separator

(3) Cylinder head cover 2

2.6.3 Function of breather

The breather releases blow-by gases generated during
the combustion stroke.

The breather is provided with a diaphragm type valve
and mitigates pressure changes in the crankcase.

2.6.4 Specification of breather

5.0 to 256 mmAq
0.049 to 0.24 kPa
0.00050 to 0.0025 kgf/cm?

Valve opening pressure

2.7 Oil separator

2.7.1 Outline of oil separator

The oil separator separates oil and gases in the blow-
by gases.

Separated oil is returned to the oil pan.

The gas is fed to the intake side hose and re-
combusted.

2.7.2 Structure of oil separator

The oil separator is made up of a separator body and
element.

9Y1211085ENM004B
(1) Separator body

(2) Element

2.7.3 Function of oil separator

The oil separator separates oil and gases in the blow-
by gases.

Part that returns oil to the oil pan.

The blow-by gas that escapes from the crankcase is
separated into oil and gases when it passes through
the element in the oil separator.

Separated oil is returned to the oil pan and the blow-by
gas is fed to the intake side hose.

The gas fed to the intake hose is re-combusted.

2.8 Piston
2.8.1 Outline of piston

The piston converts the explosive energy from
combustion to reciprocating motion.

2.8.2 Structure of piston

The piston is a re-entrant shape.
The piston skirt has a molybdenum coating.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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2. Engine body

3. ENGINE
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2.8.4 Specification of piston

Piston diameter (D) gogle‘if;]m
i +0.5 mm
Oversize oo

2CJGV00131A01
2CJGV00057A01
(1) Piston head (6) Piston pin hole
(2) Top land (7) Piston skirt
(3) Second land (8) Ring groove
(4) Third land (9) Piston profile (re-entrant
(5) Oil return hole shape)

2.8.3 Function of piston

Along with the cylinder and cylinder head, the piston
forms the combustion chamber.

In addition, it reciprocates in the cylinder during each of
the intake, compression, combustion, and exhaust
strokes.

The first and primary role is to receive explosive energy
during combustion and transfer this to the crankshaft
via the connecting rod.

The piston surface is formed to provide swirl that
simplifies combustion of fuel injected from the injector.
Piston's skirt is coated with molybdenum disulfide,
which reduces the piston slap noise and thus the entire
operating noise.

Molybdenum disulfide (MoS2)

The molybdenum disulfide serves as a solid lubricant,
like a Graphite or Teflon.

This material helps resist metal wears even with little
lube oil.

2.9 Piston ring
2.9.1 Outline of piston ring

Piston rings primarily maintain air tightness of the
combustion chamber.

2.9.2 Structure of piston ring

The piston rings are top ring (barrel face), second ring
(taper face), and oil ring.

(1

2CJGV00059A01

)] 2) (3)

© (5) (6) 7)

~ =
—— V \OF

2CJGV00132A01

(1) Top ring (5) Inner bevel (barrel face) type
(2) Secondring (6) Inner bevel (taper face) type
(3) Oilring (7) Bevel cutter type

(4) Expander

2.9.3 Function of piston ring

1. Maintain airtightness of the combustion chamber
during the compression stroke and combustion
stroke.

2. Wipe down oil on the cylinder wall. Also prevent oil
getting into combustion chamber.

3. Transfer piston heat to the cylinder wall.

4. Support piston posture.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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3. ENGINE

MECHANISM
2. Engine body

2.9.4 Specification of piston ring

0.30 to

0.40 mm
0.012to
0.015in.

Top ring

0.45to
V3800-TIEF4
\V3800- 0.60 mm

0.018 to
Factory speci- TIEF4C 0.023 in.

fication of pis- | Second ring

ton ing 92p V3800 oo m
- . mm

TIEF4H 0.012 to
0.015in.

0.25to

0.45 mm
0.0099 to
0.017 in.

Oil ring

2.10 Connecting rod
2.10.1 Outline of connecting rod

The connecting rod connects the piston and the
crankshaft.

The connecting rod transfers the combustion pressure
received by the piston to the crankshaft.

2.10.2 Structure of connecting rod

The connecting rod is made up of a connecting rod cap
and connecting rod etc.

2CJGV00058A01
(1) Smallend (4) Small end bushing
(2) Bigend (5) Bearing metal

(3) Connecting rod cap

2.10.3 Function of connecting rod

The connecting rod connects the piston and crankshaft
and transfers the combustion pressure received by the
piston to the crankshaft.

The part that connects to the crankshaft is called the
big end and the part that connects to the piston pin is
called the small end.

The big end is provided with bearing metal.

The small end is provided with a bushing.

Oil is supplied between it and the shafts at both ends to
reduce friction resistance and enable smooth rotation.

2.11 Crankshaft
2.11.1 Outline of crankshaft

The crankshaft converts the reciprocating motion
obtained from combustion to rotational motion via the
connecting rod.

2.11.2 Structure of crankshaft

The crankshaft is formed with the crank arms and crank
pins integrated.

(1) 2 @ @

1 2CJGV00070A01
(1) Crank arm (3) Crank journal
(2) Crank pin (4) Balance weight

2.11.3 Function of crankshaft

The crankshaft converts the reciprocating motion
obtained from combustion to rotational motion via the
connecting rod.

The part of the shaft supported in the main bearing
case and that rotates is called the crank journal, the
part connected to the connecting rod is called a crank
pin, and the part that connects both of these is called
the crank arm.

While conducting continuous power to outside the
engine, this also causes each of the intake,
compression, combustion, and exhaust strokes to be
performed.

2.11.4 Specification of crankshaft

0.20 mm
0.0079 in.

Crank pin (undersize)
0.40 mm

0.016 in.

0.20 mm
0.0079 in.

Crankshaft journal (undersize)
0.40 mm

0.016 in.

3-8
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2. Engine body

3. ENGINE

2.12 Main bearing case

2.12.1 Outline of main bearing case

The main bearing case is a bearing that supports the
crankshaft.

2.12.2 Structure of main bearing case

The main bearing case is mounted in the bottom of the
crankcase and holds the crankshaft.

2CJGV00069A01

(1) Main bearing case (3) OQil hole

(2) Bearing metal

2.12.3 Function of main bearing case

The main bearing case supports the crankshaft and
also fulfills the role as a passage for supplying oil to the
crankshaft.

The main bearing case is provided with bearing metal.
Oil is supplied between this metal and the crankshaft to
reduce friction resistance and enable smooth rotation.

2.13 Flywheel
2.13.1 Outline of flywheel

The flywheel transfers power generated in the engine
externally.

2.13.2 Structure of flywheel
The flywheel is made up of the flywheel and ring gear.

2CJGV00060A01

(1) Flywheel
(2) Ring gear

(3) TC mark

2.13.3 Function of flywheel

The flywheel stores inertial energy during the
combustion stroke and transfers this power generated
in the engine externally.

In addition, a ring gear is provided that receives power
from the starter while starting the engine and causes
the crankshaft to rotate.

Based on its inertia, the flywheel causes the engine to
rotate smoothly during strokes other than the
combustion stroke.

2.13.4 Specification of flywheel

(Reference value)

335 mm

Flywheel diameter 13.2in.

*This value is for STD engine so that it may be different depending on
the product used

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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3. ENGINE

MECHANISM
2. Engine body

2.14 Rocker arm

2.14.1 Outline of rocker arm

Rocker arms transfer camshaft movement to valves via
push rods.

2.14.2 Structure of rocker arm

Rocker arms are made up of arms, rocker arm shafts,
and adjustment screws etc.

2CJGV00047A01
(1) Lock nut (4) Rocker arm shaft
(2) Contact to push rod (5) Contact to valve

(3) Adjusting screw

2.14.3 Function of rocker arm

When one end of a rocker arm is pushed up by a push
rod, the rocker arm rotates centered on the rocker arm
shaft and the other end pushes open a valve.

2.15 Camshaft
2.15.1 Outline of camshaft

The camshaft determines the intake and exhaust valve
timing.

2.15.2 Structure of camshaft

The camshaft is made up of a camshaft and cam gear.

2CJGV00133A01

(1) Cam gear
(2) Camshaft stopper
(3) Camjournal

(4) Intake valve cam
(5) Exhaust valve cam

2.15.3 Function of camshaft

The camshaft determines the intake and exhaust valve
timing.

Intake cams and exhaust cams are integrated onto the
camshaft for each cylinder.

The rotation of the gear at the end of the crankshaft is
transferred to the cam gear and the camshaft rotates
synchronized with the crankshaft.

The cam shaft rotates once for every two rotations of
the crankshaft.

2.15.4 Specification of camshaft

Intake valve Open angle 0.24 rad (14°) before T.D.C.
timing Close angle 0.63 rad (36°) after B.D.C.
Exhaust valve | Open angle 0.79 rad (45°) before B.D.C.
timing Close angle 0.30 rad (17°) after T.D.C.
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2.16 Valve
2.16.1 Outline of valve

Valves open and close passages (ports) that conducted
to the combustion chamber.

2.16.2 Structure of valve

Intake and exhaust valves are mounted to the cylinder
head via valve springs, valve retainers, and collets.

(3) 4)

Wi

(5)

2CJGV00050A01

(1) Exhaust valve
(2) Intake valve
(3) Valve stem

(4) Valve face
(5) Valve head

2.16.3 Function of valve

In general, intake valve diameters are designed larger
than exhaust valve diameters.
Have a function of making the combustion chamber
airtight while the intake and exhaust valves are closed.
Intake valve
* Intake valves are valves through which intake air
flows into the combustion chamber.
* Open and close timing is determined by the intake
cams.

Exhaust valve
+ Exhaust valves are valves that eject exhaust gases
after combustion.
* Open and close timing is determined by the
exhaust cams.

2.16.4 Specification of valve

Intake valve head diameter 35 r_nm
1.4in.
Exhaust valve head diameter ?Ozr::]m

0.231t0 0.27 mm

Valve clearance 0.0091 t0 0.010 in.

2.17 Tappet
2.17.1 Outline of tappet

The tappet converts cam rotation into linear
reciprocating motion.

2.17.2 Structure of tappet

The tappet receives the push rod with an push rod
seat.

2CJGV00049A01
(1) Tappet

2.17.3 Function of tappet

The tappet converts cam rotation into linear
reciprocating motion.

Receives cam force on the surface.

Further, the cam and tappet are set with centers slightly
offset and the tappet rotates while the engine is running
so uneven wear does not readily occur.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H

3-11
KiSC issued 08, 2018 A



MECHANISM
3. ENGINE 2. Engine body

2.18 Push rod
2.18.1 Outline of push rod

The push rod transfers tappet movement to the rocker
arm. (1

2.18.2 Structure of push rod

The push rod is mounted so as to contact the tappet
and rocker arm.

(1)

9Y1211085ENS031E€; ™ e °
(1) Idle gear 3 (4) Crank gear
(2) (2) Idle gear 1 (5) Oil pump drive gear

/ (3) Cam gear (6) Idle gear 2

2.19.3 Function of timing gears

The timing gears transfer power from the crankshaft to
(3) each gears.

The timing gears determine movement timing of each
of the parts in conjunction with movement of the piston.
2CJGV00048A01 Timing gears synchronize timing for rotation of the
(1) Tappet side (3) Rocker arm side crankshaft and opening and closing of valves.

(2) Pushrod Therefore, when assembling each of the marks has to
be aligned.

2.18.3 Function of push rod

The push rod transfers movement of the tappet in
contact with the cam to the rocker arm.

2.19 Timing gears
2.19.1 Outline of timing gears

The timing gear transfers power from the crankshaft to
each gears.

2.19.2 Structure of timing gears

Timing gears are made up of the crank gear, idler gear,
and cam gear.

3-12 V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
KiSC issued 08, 2018 A



MECHANISM

3. Fuel system 3. ENGINE
3. Fuel system
3.1 Structure of common rail system (CRS) engine
The common rail system is made up of a supply pump, injector, and rails.
O 4 (2 (3)
e
5
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L Ly ®)
/
(12) it/
\‘ * (3)
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— (B)
== (C)

2CJGV00127A02

-y

[ (8)

(1) Engine ECU
(2) Injection pipe
(3) Rail

(4) Overflow pipe
(5) Injector

Check valve
Fuel cooler
Fuel tank

Water separator

(10) Electromagnetic fuel feed
pump

(11) Fuel filter

(12) Supply pump

(13) Various sensors

(A) Low pressure fuel flow
(B) High pressure fuel flow
(C) Return fuel flow

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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3.2 Feature of common rail system (CRS) engine

The fuel system of a common rail engine is completely different from that of a mechanical fuel injection pump.

Not only does a common rail system conform to stringent emission regulation restrictions, it is feasible to multiple
highly accurate high pressure fuel injections that are not affected by engine speed.

Various parameters such as fuel pressure in the rail, intake air temperature, intake air pressure are transmitted from
various sensors to the ECU as a signal.

This information and command signals from the engine ECU and between various control units are communicated via
CAN communication.

The fuel system of a common rail engine is controlled by the engine ECU.

As a result fuel is injected at ideal conditions at all times suppressing the weak point of diesel engines of black smoke
when starting and when accelerating and achieves reduction of exhaust gas cleanup as well as high power output.
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3.3 Flow of common rail system (CRS) engine
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Fuel flow
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2CJGV00134A01

(1) Engine ECU (6) Check valve

(2) Injection pipe (7) Fuel cooler

(3) Rail (8) Fuel tank

(4) Overflow pipe (9) Water separator
(5) Injector

1.

and is supplied to the supply pump.

(11) Fuel filter
(12) Supply pump
(13) Various sensors

(10) Electromagnetic fuel feed (14) Fuel injection

(A) Low pressure fuel flow
(B) High pressure fuel flow
(C) Return fuel flow

Fuel from the fuel tank is passed through a water separator and fuel filter by an electromagnetic fuel feed pump

2. Fuel is pressurized by the supply pump and fed to the rail and injectors.

3. The injectors inject fuel based on instructions from the engine ECU.

4. After injection, surplus fuel passes through overflow pipe and fuel cooler and is returned to the fuel tank.

3-16 V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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3.4 Control of common rail system
(CRS) engine

The following items are controlled by the engine ECU

as control for a common rail system engine.

1. Fuel injection quantity control
The amount of fuel injected is determined using
standard injection volume calculated based on
engine state and operating conditions.
A calibration value is added to this information
through parameters such as coolant temperature,
intake air temperature, and intake air pressure.

2. Fuel injection timing control
The ECU controls injection timing through start of
energization of the injectors.
First the main injection timing is determined and
next other injection timing such as pilot injections
are set.

3. Fuel injection rate control
A pilot injection enables maintaining minimum initial
fuel injection rate.
This mitigates explosive initial combustion and
reduces NOx and noise.

4. Fuel injection pressure control
Based on engine load (final injection volume and
engine speed), the engine ECU calculates the set
fuel injection pressure.
Calculated data is used to control the volume
supplied by the supply pump as well as the fuel
pressure in the rail.

3.5 Fuel tank
3.5.1 Outline of fuel tank

The fuel tank stores fuel.

3.5.2 Structure of fuel tank

The fuel tank is made up of a tank body and fuel inlet
opening.

3.5.3 Function of fuel tank

The fuel tank stores fuel.

A float is generally provided in the tank to show the
amount of fuel remaining.

This float detects float liquid surface position and sends
a signal to a meter on the operator panel.

3.5.4 Specification of fuel tank

Tank volume is different depending on the model
equipped on.

Check the specifications of the model equipped on for
details.

3.6 Water separator
3.6.1 Outline of water separator

The water separator removes the water included in the
fuel.

3.6.2 Structure of water separator

The water separator is made up of the separator body,
hand pump, and level sensor and the like.
The fuel flow direction of the water separator is set.

(3)
| e
2CJGV00075A01
> | | t—(A)
O
(B) G
(=)
7~
2CJGV00135A01
(1) Hand pump (A) Fuelinlet

(2) Separator body
(3) Level sensor

(B) Fuel outlet

3.6.3 Function of water separator

The water separator removes water and solid particles
included in the fuel.

The amount of water in the water separator can not be
determined by looking at the outside so an alarm is
sent to the operator using a level sensor.

3.6.4 Specification of water separator

3
Hand pump discharge volume 15 cm*/ stroke

0.92 cu.in. / stroke

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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3.7 Electromagnetic fuel feed pump

3.7.1 Outline of electromagnetic fuel feed
pump

The electromagnetic fuel feed pump supplies fuel to the
engine.

3.7.2 Structure of electromagnetic fuel feed
pump

The electromagnetic fuel feed pump is made up of a
pump filter and connector and the like.

2CJGV00076A01

(1) Fuel outlet (2) Fuelinlet

3.7.3 Function of electromagnetic fuel feed
pump

The electromagnetic fuel feed pump feeds fuel to
supply the fuel to the supply pump.

Voltage is supplied to the electromagnetic fuel feed
pump when the key is turned ON.

3.7.4 Specification of electromagnetic fuel
feed pump

Rated voltage 12V

*  The operating voltage is dependent on the ECU specification
and is 24V for a 24V specification ECU.

3.8 Fuel filter
3.8.1 Outline of fuel filter

The fuel filter removes small particles and impurities
from the fuel.

3.8.2 Structure of fuel filter

The fuel filter is made up of a bracket and a filter body
and the like.

2CJGV00160A01
(1) Bracket (2) Filter body

3.8.3 Function of fuel filter

The fuel filter removes small particles and impurities
from the fuel.

3.8.4 Specification of fuel filter

Filtration accuracy 99% or higher @5 por larger

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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3.9 Supply pump
3.9.1 Outline of supply pump

The supply pump pressurizes and supplies fuel to the
rail.

3.9.2 Structure of supply pump

The supply pump is made up of a PCV, feed pump,
cam, and plunger and the like.

[PCV, Delivery valve]

2CJGV00166A01
(1) PCV (Pre-stroke Control (4) Cam

Valve) (5) Delivery valve
(2) Plunger chamber (6) Feed pump
(3) Plunger

[Feed pump]

2CJGV00162A01

(1) Inner rotor (2) Outer rotor

2CJGV00165A01

(1) Coll
(2) Valve

(3) Delivery valve

3.9.3 Function of supply pump

The supply pump further increases the pressure of fuel
fed by the electromagnetic fuel feed pump and delivers
it to the rail.

(A) (B) (©)

(1)\EE:|
@ s || = —ls=m =
2—")] \N T ?_ »(c)

2CJGV00136A01
(1) PCV (Pre-stroke Control (B) Pre-stroke
Valve) (C) Pressure feed stroke
(2) Plunger (a) From feed pump
(3) Plunger chamber (b) To fuel tank
(4) Delivery valve (c) Torail

(A) Suction stroke

Suction stroke

During the suction stroke of the plunger the PCV opens
and fuel fed from the feed pump into the supply pump
is pulled from (a) into the plunger chamber (3).

Pre-stroke

During the pre-stroke of the plunger, fuel is not
pressurized while the PCV is open but is discharged
from (b) to the fuel tank.

Pressure feed stroke

When a close PCV signal is sent from the ECU to the
coil, the PCV closes.

Here, the plunger chamber (3) is sealed causing the
fuel pressure to increase.

As the fuel pressure increases, the delivery valve (4)
opens and fuel is fed from (c) to the rail.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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3.9.4 Specification of supply pump

Pump type Denso HP5S

Resistance of PCV caoil 0.47 Q (20 °C (68 T))

3.10 Injection pipe
3.10.1 Outline of injection pipe

Injection pipes connect the supply pump and rail as
well as the rail and injectors.

3.10.2 Structure of injection pipe

The injection pipes between the rail and injectors are
designed with equal length.

2CIGYV00038A0,1

3.10.3 Function of injection pipe

Injection pipes connect the supply pump and rail as
well as the rail and injectors.

3.10.4 Specification of injection pipe

250 MPa or higher
2550 kgf/cm?
36300 psi

Pipe withstand pressure

3.11 Rail assembly
3.11.1 Outline of rail assembly

The rail stores high pressure fuel and delivers it to each
of the injectors.

3.11.2 Structure of rail assembly

The rail assembly is made up of a rail body, rail
pressure sensor, and pressure relief valve (PRV).

4 ' (2) (3)

2CJGV00039A01

(1) Pressure relief valve (PRV)  (3) Rail pressure sensor
(2) Rail body

Wiring diagram

)}

(4)
(1)
(2)
(a) —
()

(3)

)

L]
+ [

2CJGV00161A01

(1) Terminal A-VCCA1
(2) Terminal PFUEL
(3) Terminal A-GND6

(4) +5V
(5) Engine ECU
(a) Engine ECU connector 1

3.11.3 Function of rail assembly

The rail assembly stores high pressure fuel fed from
the supply pump and while retaining the pressure,
delivers fuel to the injectors for each cylinder.

The rail pressure sensor is a semiconductor type
pressure sensor with a structure that utilizes the piezo
resistance effect where electrical resistance changes
based on change in pressure on a silicon element.

This function enables detecting fuel pressure inside the
rail and transmitting an electrical signal to the engine
ECU.

3-20
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When the fuel pressure inside the rail increases above
the upper limit the pressure relief valve energizes a
solenoid coil and opens a path to a pressure relief
valve.

As a result fuel is returned to the fuel tank lowering
pressure in the rail, and preventing failure.

Furthermore, opening of the valve for pressure
reduction of rail pressure improves response and
through opening this when the key is turned off,
residual pressure in the rail can be reduced.

3.11.4 Specification of rail assembly

Rail pressure sensor

Operating voltage 5V

Output characteristics

05f----55

fl) (2) 275 (MPa)

2CJGV00138A01

(1) Output voltage (2) Pressure

Pressure relief valve

Operating voltage 5V

Resistance between terminals 0.47 Q (20 °C)

3.12 Injector
3.12.1 Outline of injector

The injector injects high pressure fuel from the rail into
the combustion chamber.

3.12.2 Structure of injector

The injector is made up of a solenoid, control valve,
and nozzle body and the like.

2CJGV00139A01

(1) Controller plate spring
(2) Nozzle pressure spring
(3) Solenoid

(4) Control valve spring

(5) Control valve
(6) Control plate
(7) Nozzle body
(8) Needle valve

9)

3EEABAI1P080B
(9) QR code

(10) ID code

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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Wiring diagram

(11)

—|:! = (14)

!
T

AL

9Y1210566ENMO02B
(11) Injector (14) Control circuit
(12) Rated amperage circuit (15) Engine ECU
(13) High-voltage generating cir-
cuit
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3.12.3 Function of injector

The injector injects high pressure fuel from the rail into the combustion chamber.

Injection is performed based on a signal received from the engine ECU indicating fuel injection timing and fuel
amount.

The injector injects fuel 3 times for one combustion. The initial injection is called the pre-injection.

The initial injection is called the pre-injection.

A small amount is injection during this injection reducing the effects of initial combustion and lowering NOx and noise.
The second injection is called the main injection, is used primarily for combustion and affects output. Therefore this
injection has the highest volume.

The 3rd injection is called the after injection and combusts unburned fuel from combustion.

In addition to these injections, an injection called post injection is performed during DPF regeneration.

This injection is not used to burn fuel in the combustion chamber but is used for raising the temperature of the DOC.
There are differences in amount injected between injectors and the QR/ID codes are used to correct for these
differences information for correcting is input to the ECU.

A D)E) (B) (©)
(1 )\
(2)
“‘\\ u-
(3)~—_|
(13)
//

@ |

G —_|

®)~_

4 .

9Y1211085ENMO25A
(1) Solenoid (6) Nozzle seat (11) Control plate (C) Injection finish
(2) Control valve spring (7) Sub discharge orifice (12) Control plate spring (D) To fuel tank
(3) Control valve (8) Intermediate chamber (13) High pressure circular groove (E) From rail
(4) Control chamber (9) Intake orifice (A) Injection stop
(5) Needle valve (10) Discharge orifice (B) Injection start

Injector operation theory

The injector uses a signal output from the engine ECU and fuel pressure in the control chamber to control injection.
The system for controlling pressure in the control chamber is opening the discharge orifice path of the control
chamber by operating a solenoid through excitation and injecting fuel through lowering of the pressure. When the
current is stopped pressure in the control chamber returns to the previous state and injection stops.

1. Injection stop
When there is no excitation of the solenoid (1), the control valve (3) closes the sub discharge orifice (7) based on
the force of the control valve spring (2) and based on the difference in pressure between the controller chamber
(4) and nozzle seat (6), the needle valve (5) remains closed and injection is not performed.

2. Injection start
When excitation of the solenoid (1) is performed, the control valve (3) is pulled up and fuel flows from the sub
discharge orifice (7) and the discharge orifice (10) to the control chamber (4).
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When pressure inside the control chamber (4) pressure at the nozzle seat (6) rises until pressure applied to the
nozzle seat (6) grows larger than the pressure in the control chamber pushing up the needle valve (5) and
injecting fuel.
The control plate (11) is pushed up by the pressure difference between the control chamber (4) and intermediate
chamber (8) and the control plate spring (12) force, closing the intake orifice (9).
Therefore fuel leak is only the residual fuel in the control chamber (4) and is suppressed to a minimum.

3. Injection finish
When energization of the solenoid is turned OFF, the control valve (3) closes the secondary discharge orifice (7)
and fuel in the control chamber flows into the intermediate chamber (8) increasing the pressure in the
intermediate chamber.
Thereafter, the pressure in intermediate chamber (8) and high pressure circular groove (13) increases above that
of the control chamber (4) and the control plate spring (12) lowering the control plate (11) and causing the fuel to
flow from the intake orifice (9) into the control chamber (4).
Pressure in the control chamber(4) increases raising the pressure pushing down on the needle valve (5), lowering
the needle valve (5) and completing injection.
Thereafter, the pressure in the control chamber (4), intermediate chamber (8), and high pressure circular groove
(13) becomes equivalent and the control plate (11) is pushed up by the control plate spring (12).
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3.12.4 Specification of injector

Operating voltage 110V

32.0to 210 MPa
327 to 2140 kgf/cm?
4650 to 30400 psi

Operating pressure range

Number of injection holes 7

QR correction points 6

3.13 Overflow pipe
3.13.1 Outline of overflow pipe

The overflow pipe is a path for returning excess fuel
after injection to the tank.

3.13.2 Structure of overflow pipe

The overflow pipe is made up of two pipes, the return
from the injectors and the return from the supply pump
and rail.

S N0

(1) Overflow pipe (2) Overflow pipe

3.13.3 Function of overflow pipe

The overflow pipe is a path for returning excess fuel
after injection to the tank.

3.14 Check valve
3.14.1 Outline of check valve

The check valve prevents reverse flow of fuel inside the
fuel piping.

3.14.2 Structure of check valve

There are two types of check valves, with or without a
regulator.

(A) (B)

o —
T EEm T

2CJGV00140A01
(A) No regulator

(B) Regulator included

3.14.3 Function of check valve

The check valve prevents reverse flow of fuel inside the
fuel piping.

The check valve is being used as a no-return valve.

A check valve without a regulator is used in the return
path from the fuel filter.

This path is used as a return path for excess fuel and
for air bleeding.

A check valve with a regulator is used in the return path
from the overflow pipe.

This is to retain back pressure inside the return path
from the overflow pipe.

3.14.4 Specification of check valve

11 kPa
0.11 kgflcm?
1.6 psi

Valve opening pres-

Regulator included
sure

3.15 Fuel cooler
3.15.1 Outline of fuel cooler

The fuel cooler cools fuel returning from the engine.
Cooling fuel returning to the fuel tank prevents
temperature increase of the fuel in the fuel tank.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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3.15.2 Structure of fuel cooler

The fuel cooler is made up of a core (inner fins) and
heat dissipating fins.
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2CJGV00077A01

(1) Fuel cooler

3.15.3 Function of fuel cooler

Fuel supplied to the engine is pressurized by the fuel
feed pump and the supply pump.

Here, the temperature of the fuel also increases.
Therefore, before returning the excess fuel to the tank,
cooling in the fuel cooler suppresses temperature
increase of the fuel in the fuel tank.

3.16 Engine ECU
3.16.1 Outline of engine ECU

The engine ECU controls fuel injection and after
treatment devices.

3.16.2 Structure of engine ECU

The engine ECU is made up of a case and electronics
part mounting board.
Furthermore, it has a program called software installed.

2CJGV00032A01

(1) Engine ECU

3.16.3 Function of engine ECU

The engine ECU controls the injection amount, injection
timing, injection rate, and injection pressure during fuel
injection.

Control based on the engine ECU is performed by
sending instructions to each actuator based on input
signals from each sensor.

See CRS control topics for details regarding control
content.

3.16.4 Specification of engine ECU

Operating voltage 12V

*  Depending on the machinery equipped in, there are 24 V spec-
ification units.

3-26

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H

KiSC issued 08, 2018 A



MECHANISM
3. Fuel system

3. ENGINE

3.17 Crankshaft position sensor

3.17.1 Outline of crankshaft position
sensor

The crank position sensor senses the teeth on a pulsar
gear and detects the angular position of the crankshaft.

3.17.2 Structure of crankshaft position
sensor

The crank position sensor is made up of a magnet and
connector and the like.

9Y1210478ENMO0BA

2CJGV00141A01

(1) Vee (A) Vce

(2) 1kQ (B) Output signal (Vout)
(3) 10kQ (C) Ground

(4) 1000 pF

3.17.3 Function of crankshaft position
sensor

The crank position sensor senses the teeth on a pulsar
gear and detects the angular position of the crankshaft.
The pulsar gear has some teeth missing.

The engine ECU calculates the piston position and
engine speed based on the signal detected.

The crank position sensor is a magnetic resistance
element type sensor.

When the pulsar gear passes by the sensor part, the
internal magnetic field changes.

AC voltage is generated by the change in magnetic
field and this is rectified and output to the ECU.

2CJGV00068A01

(1) Pulsar gear (crank)

3.17.4 Specification of crankshaft position
sensor

Operating voltage 5V

Pulsar gear number of teeth 56

Output waveform

(1) (1)

& T N

3)

2CJGV00142A01
(1) 56 pulses (6.28 rad (360°) (2) 5V
crank angle) 3) OV

Hl NOTE
* Noted as Ne sensor on Diagmaster.
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3.18 Camshaft position sensor

3.18.1 Outline of camshaft position sensor

The cam position sensor senses the teeth on a pulsar
gear and detects the angular position of the camshaft.

3.18.2 Structure of camshaft position
sensor

The cam position sensor is made up of a magnet and
connector and the like.

9Y1210478ENMO0BA

2CJGV00052A01

(1) Pulsar gear (cam)

3.18.4 Specification of camshaft position

sensor
Operating voltage 5V
Pulsar gear number of teeth 5

Output waveform
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™

2CJGV00141A01

(1) Vec (A) Vcc

(2) 1kQ (B) Output signal (Vout)
(3) 10kQ (C) Ground

(4) 1000 pF

3.18.3 Function of camshaft position
sensor

The cam position sensor senses the teeth on a pulsar
gear and detects the angular position of the camshaft.
The pulsar gear has teeth at non-equal intervals.

The engine ECU calculates the piston position based
on the signal detected.

The crank position sensor is a magnetic resistance
element type sensor.

When the pulsar gear passes by the sensor part, the
internal magnetic field changes.

AC voltage is generated by the change in magnetic
field and this is rectified and output to the ECU.

2CJGV00143A01
(1) 5 pulses (12.6 rad 720°) (2) 5V
crank angle (3) oV
Il NOTE

* Noted as G sensor on Diagmaster
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3.19 Intake air temperature sensor

3.19.1 Outline of intake air temperature
sensor
The intake air temperature sensor detects that

temperature of intake air at the inlet of the intake
manifold.

3.19.2 Structure of intake air temperature
sensor

The intake air temperature sensor is made up of a
thermistor and connector and the like.

Output characteristics

(A)
(1)

2) ——

2CJGV00144A01

2CJGV00145A01
(1) Resistance (A) Thermistor temperature
(2) Temperature curve

Temperature Resistance

20 °C

68 F Approx. 2.4 kQ

60 °C

140 F Approx. 0.58 kQ

100 °C

212 F Approx. 0.18 kQ

(1) Thermistor

3.19.3 Function of intake air temperature
sensor

The intake air temperature sensor detects that
temperature of intake air at the inlet of the intake
manifold.

When the intake air temperature changes the
resistance of the thermistor at the tip of the sensor
changes.

Then the resistance of the thermistor changes, the
sensor output voltage changes.

The output voltage signal of the sensor is sent to the
engine ECU.

3.19.4 Specification of intake air
temperature sensor

Operating voltage 5V

3.20 Coolant temperature sensor

3.20.1 Outline of coolant temperature
sensor

The coolant temperature sensor detects the
temperature of the coolant inside the engine.

3.20.2 Structure of coolant temperature
sensor

The coolant temperature sensor is made up of a
thermistor and connector and the like.

2CJGV00030A01
(1) Thermistor

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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Temperature Resistance ( kQ)
20°C
? @ 62 F Approx. 2.5
) 40 OC
@ —e 104 F Approx. 1.2
°c
(a) (5) ?20 T Approx. 0.58
(3 K
?(7)6% Approx. 0.32
— ;(1)2 DFC Approx. 0.18
2CJGV00137A01
(2) Terminal THW (5) Engine ECU 3.21 Boost sensor
(3) Terminal A-GND2 (a) Coolant temperature sensor .
(4) +5v 3.21.1 Outline of boost sensor

3.20.3 Function of coolant temperature
sensor

The coolant temperature sensor detects the
temperature of the coolant inside the engine.

When the engine coolant temperature changes the
resistance of the thermistor at the tip of the sensor
changes.

Then the resistance of the thermistor changes, the
sensor output voltage changes.

The output voltage signal of the sensor is sent to the
engine ECU.

3.20.4 Specification of coolant temperature
sensor

Operating voltage 5V

Output characteristics

The boost pressure sensor detects that pressure of
intake air at the inlet of the intake manifold.

3.21.2 Structure of boost sensor

The boost pressure sensor is made up of a diaphragm
and connector and the like.

(1) (2) (3)

(5)

&0 3EEABAI1P088B
' (1) Supply terminal (4) Output voltage
25 (2) Output terminal (5) Intake air pressure
‘ (3) Ground terminal
20
(A) 15 \ @ (1)
10 L\ & (2)
05
- (»
0 b
T T T T 8
20 40 60 80 100 E“C; ) @)
68 104 140 176 212 (°F +
2CJGV00146A01 (B) -
(1) Voltage (B) Temperature (°C/T) =
(2) Resistance
(A) Voltage (V) / Resistance
(kQ)
2CJGV00147B01
(6) Vce (9) Vout
(7) Port (10) GND
(8) Pressure sensor
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3.21.3 Function of boost sensor

The boost pressure sensor detects that pressure of
intake air at the inlet of the intake manifold.

This sensor is a semiconductor type pressure sensor.

A silicon element in the sensor changes with pressure
fluctuations and converts pressure detected using the
piezo resistance effect to voltage.

The output voltage signal of the sensor is sent to the
engine ECU.

3.21.4 Specification of boost sensor

Operating voltage 5V

Pressure characteristics

3.22 Atmosphere pressure sensor

3.22.1 Outline of atmosphere pressure
sensor

The atmosphere pressure sensor detects atmosphere
pressure.

3.22.2 Structure of atmosphere pressure
sensor

The atmosphere pressure sensor is installed in the
engine ECU.

(V)
Vee=5V
4500 — — — — — — — —
|
|
2500 {— — — — — - :
|
| |
| !
0500 |- — | |
|
66661 199984  333.306 (kPa)
2CJGV00148A01

TS
@.
[]J[
@E af O/
2CJGV00149A01

(1) Atmosphere pressure sensor

3.22.3 Function of atmosphere pressure
sensor

The atmosphere pressure sensor detects atmosphere
pressure.

The output signal of the sensor is sent to the engine
ECU.
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4. Intake and exhaust system
4.1 Structure of intake and exhaust system

The intake and exhaust system is made up of intake system and exhaust system components.

R 11111
(1), (2)
S B ]

=> N[

()

(4) —

(1) (10)

(6) —

(7)
=> : (A
m—p : (B)
2CJGV00168A01
(1) Pre-cleaner (5) Exhaust manifold (9) Intake air heater (B) Exhaust gas
(2) Air cleaner (6) After treatment unit (DPF) (10) Intake manifold
(3) Airflow sensor (7) After treatment unit (SCR) (11) Combustion chamber
(4) Turbocharger (8) Intercooler (A) Intake air
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4.2 Feature of intake and exhaust system

The air intake system supplies clean air to the engine.
Also, installing of a turbocharger and intercooler enables increasing the amount of intake air.
The exhaust system aggregates exhaust gases after combustion and discharges them to the atmosphere after after

treatment.
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4.3 Flow of intake and exhaust system

This shows the flow of the intake system and exhaust system.

2CJGV00168A01

(1), (2) _|

()

(4) —

(6) —

(M)

o I
B 1]

=> NI

(1) (10)

: (A)
1 (B)
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(© (D)
1), (2) ﬁ
4
¥
(1) ‘6’
'Y
)
v
(10)
2CJGV00169A01
(1) Pre-cleaner (5) Exhaust manifold (9) Intake air heater (B) Exhaust gas
(2) Air cleaner (6) After treatment unit (DPF) (10) Intake manifold (C) Intake system
(3) Airflow sensor (7) After treatment unit (SCR) (11) Combustion chamber (D) Exhaust system
(4) Turbocharger (8) Intercooler (A) Intake air

(A) Intake stroke

1. Fresh air from the atmosphere passes through the pre-cleaner and air cleaner removing debris from the air
2. And is then compressed by the turbocharger.

3. Compressed intake air passes through the intercooler where it is cooled increasing the intake air density

4. This is distributed from the intake manifold to each of the cylinders.

(B) Exhaust stroke

1. Post combustion gases discharged from the combustion chamber in each cylinder are collected by the exhaust
manifold

2. Pass through the turbocharger rotating the turbine and pressurizing the intake air.

3. Hazardous components in the exhaust gas are cleaned in after treatment units and the exhaust is discharged to
the atmosphere
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4.4 Control of intake and exhaust
system

» See DPF control
» See common rail system

— RELATED PAGE
3.4 Control of common rail system (CRS) engine on
page 3-17

9.4 Control of diesel particulate filter (DPF) system on
page 3-72

4.5 Pre-cleaner
4.5.1 Outline of pre-cleaner

The pre-cleaner removes large debris from the intake
air.

4.5.2 Structure of pre-cleaner

The pre-cleaner is made up of a body and cover.

3EEAAAA1PO84A

4.5.3 Function of pre-cleaner

Removal of large debris prior to entering the air cleaner
enables raising the maintenance interval of the air
cleaner

4.5.4 Specification of pre-cleaner

Airflow range Max. 2.5 m3/min. |

4.6 Air cleaner
4.6.1 Outline of air cleaner

The air cleaner removes debris etc. from the engine
intake air.

4.6.2 Structure of air cleaner

The air cleaner is made up of an air cleaner, housing,
element, and dust cup. Clean air is essential to
satisfactory performance and long engine life.

The air cleaner must be able to remove fine materials
such as dust and blown sand as well as chaff, or lawn
from the air.

(1) (2 (3) 4

ZE =
o 5358% b (5)
9Y1200165GES010B
(1) Air cleaner housing (4) Dustcup
(2) Secondary element (5) Evacuator valve

(3) Primary element

4.6.3 Function of air cleaner

The air cleaner removes debris etc. from the engine
intake air.
It also reduces noise generated by air intake.

4.6.4 Specification of air cleaner

Cleaning efficiency 99.9% or higher

-30t0 80 °C

Operating temperature range 2210 176 T

4.7 Turbocharger
4.7.1 Outline of turbocharger

The turbocharger uses the engine exhaust gas to
compress intake air.
The turbocharger increases engine output.

3-36

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H

KiSC issued 08, 2018 A



MECHANISM
4. Intake and exhaust system

3. ENGINE

4.7.2 Structure of turbocharger

The turbocharger is made up of a compressor wheel
and turbine wheel.

@) (3 4 (5

2CJGV00079A01 )

(1) Wastegate actuator
(2) Compressor wheel
(3) Compressor housing

(4) Turbine wheel
(5) Turbine housing
(6) Wastegate valve

4.7.3 Function of turbocharger

The turbocharger uses the exhaust gas to compress
intake air.

When combustion gases pass through the turbocharger
they cause the turbine wheel to rotate at high speeds.
This rotation causes the compressor wheel mounted on
the same shaft to rotate at high speeds compressing
intake air and supplying this to each cylinder.
Furthermore, when intake air pressure rises too high,
the wastegate actuator opens the wastegate valve via a
rod allowing a part of the exhaust gases to flow directly
to the muffler without passing over the turbine wheel.
Therefore, intake air pressure is kept constant.

4.7.4 Specification of turbocharger

120 to 130 kPa

Actuator set pres- 1.23 to 1.32 kgflcm?

1 mm point
sure

17.4 to 18.8 psi

4.8 Intercooler

4.8.1 Outline of intercooler

The intercooler uses outdoor air temperature to cool air
compressed in the turbocharger whose temperature
has risen.

4.8.2 Structure of intercooler

The intercooler is made up of a core (inner fins) and
heat dissipating fins.

\ | (2)
-.-
My uulllllA“:'-\
() v b “ml/ )

I~

(3)

2CJGV00080A01
(1) Core (A) Running wind
(2) Innerfin (B) Intake air

(3) Radiating fine

4.8.3 Function of intercooler

Intake air is compressed and its temperature rises as it
passes through the turbocharger.
The intercooler is designed to contact outside air
passed through or from the fan and cools the high
temperature intake air utilizing this outside air
increasing the intake air density.

4.8.4 Specification of intercooler

Cooling method Air cooled

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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4.9 Intake air heater
4.9.1 Outline of intake air heater

The intake air heater warms intake air to help with
starting.

4.9.2 Structure of intake air heater

The intake air heater is made up of a heater body and
heater element.

2CJGV00034A01

O O
[ I
[ I
[ |
[ I
[ I
(5) ) ==
2CJGV00099A02
(1) Heater element (5) Harness
(2) Intake air heater body (6) Relay
(3) +terminal (7) 12V
(4) Body earth

4.9.3 Function of intake air heater

The intake air heater warms intake air improving
startability when it is cold.

This also prevents discharge of white smoke generated
due to reduction in cetane number (fuel ignitability).

4.9.4 Specification of intake air heater

DC11V,90to 110 A

Voltage at rated operation (5 seconds after being ener-

Temperature rise characteristics

/(2)
900 p-—--foooo __)_( __7Z__ /]
(3) “4)
(1) 800 ,/
/
700 / /
10 20 30
(3)
2CJGV00015A01
(1) Heater temperature (°C) (3) Caseof12V
(2) Energization limit tempera-  (4) Case of 11V
ture (5) Time (sec.)

4.10 Intake manifold
4.10.1 Outline of intake manifold

The intake manifold efficiently distributes intake air to
each cylinder.

4.10.2 Structure of intake manifold

The intake manifold is mounted on the intake air side of
the cylinder head.

2CJGV00041A01

(1) Intake manifold

gized)
Eperglzatlon time (pre-heat, no 30 seconds or less
wind)
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4.10.3 Function of intake manifold

The intake manifold efficiently distributes intake air to
each cylinder.

4.11 Exhaust manifold

4.11.1 Outline of exhaust manifold

The exhaust manifold is ducting that collects exhaust
gases combusted in each of the cylinders.

4.11.2 Structure of exhaust manifold

The exhaust manifold is mounted on the exhaust side
of the cylinder head.

(1)

/

2CJGV00044A01

(1) Exhaust manifold

4.11.3 Function of exhaust manifold

The exhaust manifold collects exhaust gases
combusted in each of the cylinders and feeds this to
the after treatment units.
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5. Exhaust gas recirculation (EGR) system

5.1 Structure of EGR system
The EGR system is made up of the EGR valve, cooler, and pipe.

9Y1211085ENMO0O27C
(1) EGR valve (2) EGR pipe (3) EGR cooler
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5.2 Feature of EGR system

The primary purpose of the EGR system is to reduce NOx in the exhaust gases.

NOx is generated through combustion at high temperature.

Combustion chamber temperature is lowered by the EGR system to reduce NOx.

Exhaust gases include components with high thermal capacity.

Returning a part of the exhaust gases to the combustion chamber enables reducing the combustion chamber
temperature.

The amount of exhaust gas returned to the combustion chamber is controlled using the amount the EGR valve is
opened.
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5.3 Flow of EGR system

9Y1211085ENMO027D

1

=
=
=

(5) &
¢ (1)
(6) &

<
%|

,-.

w
=
=

L

2CJGV00094A02

(1) EGRvalve (3) Turbocharger
(2) EGR pipe (4) EGR cooler
1.

2.

manifold (5).

Intake manifold (7) Reed valve
Combustion chamber

A part of the exhaust gases that pass through the turbocharger (3) are cooled in the EGR cooler (4).
Thereafter the gases pass through the EGR pipe (2), EGR valve (1), reed valve (7), and are returned to the intake

3. Intake air and recirculation gases are mixed in the intake manifold (5) and are fed to the combustion chamber (6).
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5.4 Control of EGR system

<System control diagram> / System schematics

@ .

® e ]

2CJGV00095A01

(1) EGR valve (5) Others

(2) Engine ECU (A) Opening instruction

(3) Coolant temperature sensor (B) Valve position sensor value
(4) Air flow sensor

The ECU controls the amount the EGR valve is open
based on the coolant temperature sensor and air flow
sensor etc. values.

The EGR valve is wide open at coolant temperatures
lower than 65 °C (149 T) and starts to close at coolant
temperatures of 65 °C (149 T)and higher.

When a DTC is occurred, one system action is to force
closure of the EGR valve.

5.5 EGR cooler
5.5.1 Outline of EGR cooler

The EGR cooler cools the exhaust gas.
This suppresses generation of nitrogen oxides (NOx)
by reducing combustion temperature.

5.5.2 Structure of EGR cooler

The EGR cooler is made up of the cooler and tubes.

e

2CJGV00045A01

(1) EGR cooler (B) Exhaust gas outlet
(2) Tubes (a) Coolant inlet

(A) Exhaust gas inlet (b) Coolant outlet

5.5.3 Function of EGR cooler

The EGR cooler cools the exhaust gas.

Exhaust gas passes through narrow tubes provided in
the cooler and cools the area around these with engine
coolant to lower the temperature of the exhaust gas.
This enables preventing rise in intake air temperature.
As a result, this suppresses generation of nitrogen
oxides by reducing combustion temperature.

5.5.4 Specification of EGR cooler

Cooling method Water cooled

Exhaust gas inlet 600 °C

Cooling perform- temperature 112 F

ance

Exhaust gas outlet 137 to 169 °C

temperature 27910336 F

2

2CJGV00046A01

*Initial cooling performance with new parts.

5.6 EGR valve
5.6.1 Outline of EGR valve

The EGR valve regulates recirculation gas volume.
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5.6.2 Structure of EGR valve

The EGR valve is made up of a lift sensor, motor, and valve.

2CJGV00096A01

—t__—
®
™ | —
3 ©

<m)

.

(1) Connector

(2) Circuit board
(3) Magnet

(4) Motor exterior
(5) Bentcore

(6) Rotor
(7) Bearing
(8) Magnet
(9) Washer
(10) Boss

(11) Shaft

(12) Assist Spring
(13) Spring holder
(14) Spring holder
(15) Spring

(11
%;, (12)
(13)
(16) Housing
(17) Bush
(18) Filter

(19) Valve assembly
(20) Valve seat
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Wiring diagram

[ I
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[ I
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[ l
2CJGVO0D98BA02
(21) Power supply circuit unit (25) Motor drive circuit unit (28) Brush less motor (C) CANL
(22) CAN I/F circuit unit (26) Overcurrent detection circuit ~ (29) Hall-IC (D) CANH
(23) EEPROM unit (A) Power
(24) Micro computer (27) Hall-IC I/F circuit unit (B) GND
V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H 3-45

KiSC issued 08, 2018 A



3. ENGINE

MECHANISM
5. Exhaust gas recirculation (EGR) system

5.6.3 Function of EGR valve

The EGR valve regulates recirculation gas volume.

The EGR valve position is detected using the lift
Sensor.

The lift sensor is a non contact type sensor made up of
3 ICs (hall switches) with hall elements embedded and
a magnet for position detection.

As the rotor rotates and the magnet for position
detection passes, on/off signals are output from each
hall switch.

Built in microcomputer in the EGR valve input output
signals from each of the hall switches and detect the
valve position.

The valve position detected by the microcomputer is
converted to a CAN signal and transferred to the
engine ECU.

The EGR valve motor is a brushless type DC motor.
Built in microcomputer in the EGR valve controls the
rotor to provide the position specified by the engine
ECU.

Built in microcomputer in the EGR valve input output
signals from each of the hall switches and detect the
valve position.

The microcomputers drive the rotor by turning
energization on/off of coils arranged on the outer
circumference at set timing.

5.6.4 Specification of EGR valve

Cooling method Water cooled

5.7 Reed valve

5.7.1 Outline of reed valve

The reed valve prevents backflow of intake air into the
EGR cooler.

5.7.2 Structure of reed valve

The reed valve is made up of a valve, case, and
stopper.

(1) (2)

2CJGV00033A01

(1) Valve (3) Case
(2) Stopper

5.7.3 Function of reed valve

The reed valve prevents backflow of intake air into the
EGR cooler while supercharging.

The valve is designed to close during the intake stroke
and open during the exhaust stroke.
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6. Lubricating system
6.1 Structure of lubricating system

The lubrication system is made up of an oil pump and oil filter and the like.

(8)

2CJGV00330A01

(1) Oil switch (3) Oil pump (5) Relief valve (7) Oil strainer
(2) *Oil jet (4) Oil pan (6) Oil cooler (8) Oil filter
Il NOTE

* The parts marked with * are only for V3800-TIEF4H.
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6.2 Feature of lubricating system

The lubricating system supplies engine oil to the rotating parts and sliding parts in the engine enabling these parts to
run smoothly.

In addition, the lubricating system has the important role of enabling full exhibiting of engine function through the
effects of oil on lubricated parts.

The method for supplying oil to various parts of the engine uses "pressurized supply" of supplying oil to each of the
parts using a pump.
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6.3 Flow of lubricating system

2CJGV00330A01
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—
2CJGV00331A01
(1) Oil switch (4) Oil pan (7) Oil strainer (9) Sliding parts of various com-
(2) *Oil jet (5) Relief valve (8) Oil filter ponents
(3) Oil pump (6) Oil cooler
Hl NOTE

* The parts marked with * are only for V3800-TIEF4H.

1. Oil is suctioned from the oil pan by the oil pump.
2. Suctioned oil is pumped to sliding parts of various components by the oil pump through oil passages.
3. After lubricating various parts, the oil returns to the oil pan.
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6.4 Oil pan 6.5 Oil strainer

6.4.1 Outline of oil pan 6.5.1 Outline of oil strainer

The oil pan stores oil in the engine. The oil strainer removes foreign material from the oil.
6.4.2 Structure of oil pan 6.5.2 Structure of oil strainer

The oil pan is made up of the oil pan body and a drain The oil strainer has a structure of having a mesh
plug. entrance at the tip.

2CJGV00055A01 2CJGV00054A01
(1) Oil pan (2) Drain plug (1) Oil strainer (2) Mesh
6.4.3 Function of oil pan 6.5.3 Function of oil strainer
The oil pan stores oil in the engine and has the role as The oil strainer removes foreign material contained in
receptacle of circulated oil. the oil circulating in the engine.
6.4.4 Specification of oil pan 6.5.4 Specification of oil strainer
13.2L . 1.5 mm
V3800-TIEF4 Mesh pore size .
V3800-TIEFAC 3.49 U.S.gals 0.059 in.
2.90 Imp.gals
Amount of oil
16.5L
V3800-TIEF4H 4.36 U.S.gals
3.63 Imp.gals
Liquid gasket Three Bond 1217H
V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H 3-51
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6.6 Oil pump
6.6.1 Outline of oil pump

The oil pump feeds suctioned oil to various parts.

6.6.2 Structure of oil pump

The oil pump is made up of a body, inner rotor, and
outer rotor etc.

2CJGV00056A01

1. This figure is an illustration as viewed from the
flywheel side.

2. The oil pump is driven by the crankshaft via an oil
pump drive gear.

3. Engine oil is suctioned into the pump through the
pump inlet port (1).

4. Engine oil inside the pump is compressed by
volumetric change based on rotation of the inner
rotor.

5. Compressed engine oil is sent from the pump outlet
port (2) to the sliding parts of various components.

6.6.4 Specification of oil pump

ltem Specification
Pump type Trochoid
Inner rotor 10
Number of teeth
Outer rotor 11
V3800-TIEF4 29,8 ccf
Theoretical dis- V3800-TIEF4C .8 cclrev
charge volume
V3800-TIEF4H 34.0 cclrev

2CJGV00084A02

(1) Body
(2) Inner rotor
(3) Outer rotor

(4) Inlet port
(5) Outlet port

6.6.3 Function of oil pump

2CJGV00084A01

6.7 Relief valve
6.7.1 Outline of relief valve

The relief valve automatically opens at its set pressure
and lowers oil pressure.

6.7.2 Structure of relief valve

The relief valve prevents the damage of the lubricating
system due to high oil pressure.
The relief valve is made up of a spring and plug etc.

é@ (2)
M
=

(3)

(4)

(1) Inlet port (2) Outlet port

2CJGVO0085A01
(1) Relief valve (3) Packing
(2) Spring (4) Relief valve retaining plug
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6.7.3 Function of relief valve 6.8.3 Function of oil filter

When the pressure in the oil passage reaches a set [Normal State]

pressure, the spring force is released and the relief

valve opens, allowing oil to flow. (1) = (a)

This enables controlling the max pressure inside the oil = (b)

passage.

6.7.4 Specification of relief valve

290 kPa’
3.0 kgflcm?”
43 psi”

Opening pressure

*  This value is measured by oil switch attachment point and the
measurement condition is below.

Il NOTE

¢ Rated speed

¢ Without balancer

» Oil temperature is between 90 to 100 °C (194 to
212 )

6.8 Oil filter
6.8.1 Outline of oil filter

The oil filter removes foreign material in the engine oil.

6.8.2 Structure of oil filter

The oil filter is made up of a bypass valve and element.

NI EIENe)

(|

3EEAAAA1TP106E

(1) Element
(a) Filtered oil

(b) Unfiltered oil

The engine oil enters through the outer surface of the
element and is filtered through to the inside.

[When element is clogged]

1) = (a)
/ — ()

= =0
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oy —~
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3EEAAAA1TP107D

(2)
3EEAAAA1TP106D
(1) Bypass valve (a) Filtered oil
(2) Element (b) Unfiltered oil

(1) Element
(2) Bypass valve

(b) Unfiltered oil

If the oil pressure flowing to the filter reaches the
bypass valve open pressure, the bypass valve opens.
Engine oil passes through the bypass valve and is
pumped without being filtered.

6.8.4 Specification of oil filter

Approx. 157 kPa
Approx. 1.60 kgf/cm?
Approx. 22.8 psi

Bypass valve open pressure

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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6.9 Oil cooler

6.9.1 Outline of oil cooler

The oil cooler suppresses excessive oil temperature
while the engine is running through cooling.

6.9.2 Structure of oil cooler

The oil cooler has a structure partitioned internally
using cooling plates.

6.10 Oil switch
6.10.1 Outline of oil switch

The oil switch determines if the oil pressure is within
specified range while the engine is running.

6.10.2 Structure of oil switch

The oil switch is made up of a body, diaphragm, and
spring and the like.

2CJGV00151A01

(1) Cooling plates (a) Coolant outlet
(A) Oilinlet (b) Coolant inlet
(B) Oil outlet

6.9.3 Function of oil cooler

The oil cooler has the role of suppressing excessive oil
temperature while the engine is running through
cooling.

Also, this has the role of warming a cool engine just
after starting.

In water cooled oil coolers, engine oil flows on the
inside of the cooler plate and the engine oil is cooled or
warmed by the coolant flowing on the outside of the
cooler plate.

(1 (2 (3) (4) (3)

A\

2CJGV00152A01
(1) Body (4) Insulator
(2) Diaphragm (5) Terminal
(3) Spring

Circuit diagram and connection table

9

2CJGV00100A02

6.9.4 Specification of oil cooler PregEurs Jomningl
(a) (b)
Cooling method Water cooled Pressurization
Barometric pressure L 9
<
2CJGV00082A01enUS
(6) Oil pressure switch (9) Mounting screw part
(7) Pressurization (10) Terminal

(8) Atmospheric pressure (1) 1G
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6.10.3 Function of oil switch

(A) (B)

1 (5

X L

@ |
(3) (3)

77 t 77 1

(4) (4)

2CJGVO0083A01

(1) Oil lamp (OFF) (5) Oil lamp (ON)

(2) Battery (A) Specified oil pressure

(3) Diaphragm (B) Less than specified oil pres-

(4) Oil pressure sure

The oil switch determines if the oil pressure is within

specified range while the engine is running.

While normal (oil pressure is within specified

range)

* The spring and diaphragm operate based on the oil
pressure opening the circuit and the oil lamp does
not turn ON.

When abnormal (oil pressure is less than specified
range)
* The oil pressure is weaker than the spring force so
circuit remains closed.
Therefore the oil lamp turns ON to provide
notification that oil pressure is abnormal.

6.10.4 Specification of oil switch

Rated voltage 12V

68.60 to 127.4 kPa
0.6996 to

1.299 kgflcm?
9.950 to 18.47 psi

Operating pressure

200 to 390 kPa
2.0 to 4.0 kgf/cm?
29 to 56 psi

V3800-TIEF4
V3800-TIEF4C

Rated oil pressure
200 to 450 kPa

V3800-TIEF4H 2.0to 4.6 kgflcm?

29 to 65 psi

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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7. Cooling system

7.1 Structure of cooling system

The cooling system is made up of a radiator, water pump, cooling fan and the like.
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2CJGV00150A01
(1) Radiator

Cylinder head

(7)
(8)
9)

(4) Fan belt

Coolant temperature sensor

Crankcase

(5) Water pump
(6) Thermostat

(2) Radiator cap
(3) Cooling fan

KiSC issued 08, 2018 A
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7.2 Feature of cooling system " &

The cooling system prevents overheating while the

engine is running and maintains coolant temperature at <= <:

a suitable temperature during operation. @'

KUBOTA engines use a cooling system with forced
circulation using a water pump.

This series of engines use a bottom bypass system.
The bottom bypass system improves the cooling
performance of the radiator.

7.3 Flow of cooling system (Bottom
by-pass system)

(A)

3EEAAAATP110A

(B) )

\ _
7 =

3EEAAAATP111A

(1) Thermostat
(A) When thermostat closes

(B) When thermostat opens

(7)

\

— | =
2CJGV00102A02

(2) Cylinder head (7) Radiator

(3) By-pass (8) Water pump

(4) Water pump (9) Crank case

(5) Crank case (A) When thermostat closes

(6) Cylinder head (B) When thermostat opens

(A) When thermostat closes

1. The bypass is open while coolant temperature in
the engine is low.

2. Here, coolant circulates in the engine through the
bypass.

(B) When thermostat opens

1. When coolant temperature reaches the thermostat
valve open temperature, the valve closes the
bypass.

2. As the bypass is closed, warmed coolant flows to
the radiator and is cooled.

3. Coolant that has been cooled in the radiator is
returned to the engine by the water pump.

7.4 Control of cooling system
(Bottom by-pass system)

The cooling system includes a coolant temperature

sensor that fulfills the following roles.

1. Suppressing overheating of engine.

2. Conditions during difference learning of the supply
pump device (coolant temperature 65 degrees or
higher).

3. Conditions for regeneration of the DPF (coolant
temperature 50 degrees or higher).

7.5 Water pump
7.5.1 Outline of water pump

The water pump force circulates coolant inside the
system.

7.5.2 Structure of water pump

The water pump is made up of a mechanical seal and
impeller and the like.

The water pump is mounted on the same shaft as the
cooling fan and fan pulley.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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3EEAAAATP112A
(1) Bearing unit (3) Mechanical seal
(2) Pump body (4) Impeller

7.5.3 Function of water pump

The water pump is driven by the crankshaft via the fan
belt, fan pulley, and fan drive pulley.

Coolant is suctioned into the impeller rotating at high
speed, pressurized by the centrifugal force, and fed to
the crankcase water jacket.

The mechanical seal provided between the bearing and
pump chamber prevents leaking of the coolant.

7.6 Thermostat
7.6.1 Outline of thermostat

The thermostat opens and closes the coolant path
based on the engine coolant temperature.

The thermostat maintains coolant at a suitable
temperature.

7.6.2 Structure of thermostat

The thermostat is made up of a pellet, bypass valve,
and spring and the like.

4) \

7.6.3 Function of thermostat

2CJGV00153A01

(A) When coolant temperature is (B) When coolant temperature is
low (valve is closed) high (valve is open)

The thermostat opens and closes the coolant path
based on the engine coolant temperature to maintain
suitable temperature.

(A) When coolant temperature is low (valve is
closed)

The wax inside the pellet is solidified so that the valve
of the thermostat is closed by the spring.

Also, the bypass part is opened by the bypass valve.

(B) When coolant temperature is high (valve is
open)

The wax inside the pellet liquefies and expands
pushing down the valve and opening the thermostat.
Here, the bypass valve closes the bypass part.

The jiggle valve is a valve to prevent build up of air
inside the thermostat.

(©

ACA
) \YV/ VvV v Vv

(B)

3EEAAAATP114A

(A) Coolant temperature
(B) Time (min)

(C) Overshoot

7.6.4 Specification of thermostat

2CJGV00086A01 L

(1) Valve (4) Bypass valve Coolant suitable temperature 8010 90 °C

(2) Spring (5) Jiggle valve P 176 to 194 T

(3) Pellet
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Valve open- Valve full-
Code num- .
Model ing tempera- | open temper-
ber
ture ature
V3800-TIEF4
1C011-73012 | V3800- 74.510
TIEF4C 78.5°C 90 °C
166.1 to 194 F
V3800- 173.3F
1J507-73011 TIEF4H

7.7 Radiator
7.7.1 Outline of radiator

The radiator cools coolant whose temperature has

been raised.

Returning of cooled coolant to the engine maintains
cooling performance of the engine.

7.7.2 Structure of radiator

The radiator is made up of an upper tank, lower tank,
and core and the like.

2CJGV00087A01

()

3EEAAAA1P121B
(1) Core (5)
(2) Overflow pipe (6)
(3) Radiator cap (7)
(4) Upper tank (8)

7.7.3 Function of radiator

The radiator has the role of cooling coolant whose
temperature has been raised by heat from the engine.

When passing through the radiator core passage,
coolant is cooled by heat dissipation from the core to

air.

7.7.4 Specification of radiator

(Reference values)

Radiator capacity

40L
1.1 U.S.gals
0.88 Imp.gals

Test pressure

137 kPa
1.40 kgf/cm?
19.9 psi

*These values may be different depending on the product used

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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7.8 Radiator cap
7.8.1 Outline of radiator cap

The radiator cap maintains the pressure in the cooling
system at the specified pressure.

7.8.2 Structure of radiator cap

The radiator cap is made up of a pressure valve and
vacuum valve and the like.

from the reserve tank and preventing deformation of
the radiator.

7.8.4 Specification of radiator cap

88 kPa

Pressure valve open pressure 0.90 kgf/cm?

13 psi

9]

@)

3EEAAAATP122A

(1) Overflow tube

(2) Pressure valve

(3) Vacuum valve

(A) When radiator internal pres-
sure is high

(B) When radiator internal pres-
sure is below atmospheric
pressure

7.8.3 Function of radiator cap

(1) When at specified pressure inside radiator

The pressure valve and vacuum valve are fully seated
on their respective seats and maintain air-tightness.
Thus coolant is pressurized based on thermal
expansion of coolant water vapor raising the boiling
point temperature, preventing generation of bubbles,
and exhibiting full cooling effect.

(2) When the pressure in the radiator exceeds
specified pressure the pressure valve opens and
releases water vapor to the reserve tank
maintaining a constant pressure inside the radiator
The pressure valve opens and releases water vapor to
the reserve tank maintaining a constant pressure inside
the radiator.

(3) When pressure inside radiator is below
atmospheric pressure

When the pressure in the radiator is below atmospheric
pressure, the vacuum valve opens suctioning coolant

7.9 Cooling fan
7.9.1 Outline of cooling fan

The cooling fan draws in outdoor air or allows air to
pass causing air to pass through the radiator.

7.9.2 Structure of cooling fan

Cooling fans are classified as suction type or blower
type depending on the direction the blades face.

(A)

(B)

3EEAAAA1TP123A
(A) Suction type

(B) Blower type

7.9.3 Function of cooling fan

The cooling fan is rotated via the fan belt and fan
pulley.

The cooling fan causes outdoor air to pass through the
radiator core for cooling.
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Cooling performance changes depending on the
number of blades, angle of the blades, outer diameter,
and rotation speed.

7.9.4 Specification of cooling fan

(Reference values)

V3800-TIEF4, 7
Number of blades V3800-TIEFAC

V3800-TIEF4H 8

V3800-TIEF4, 430 mm

V3800-TIEF4C 16.9 in.
Outer diameter

V3800-TIEF4H 460 mm

18.1in.

7.10 Reserve tank
7.10.1 Outline of reserve tank

The reserve tank stores coolant discharged from the
radiator cap.

7.10.2 Structure of reserve tank

The reserve tank is made up of an overflow pipe and
the tank body.

7.11 Fan belt
7.11.1 Outline of fan belt

The fan belt drives the cooling fan and alternator.

7.11.2 Structure of fan belt

The fan belt is made up of rubber and synthetic fibers.

(1) (2)

(A) -

(8) ,

2CJGVO0088A01

(A)

2CJGV00089A02

(B)

(1)
~—
2 ™

(3)

(1) Reserve tank
(2) Overflow pipe

(A) Upper limit line
(B) Lower limit line

7.10.3 Function of reserve tank

When radiator internal pressure is above specified
pressure

Coolant expanded by high temperature is discharged to
and stored in the reserve tank.

When radiator internal
atmospheric pressure
When the engine cools, the coolant in the reserve tank
returns to the radiator based on lower than atmospheric
pressure.

pressure is below

2CJGV00329A01

(1) Top fabric
(2) Cord
(3) Rib rubber

(A) V belt
(B) V ribbed belt

7.11.3 Function of fan belt

The fan belt transfers rotation of the fan drive pulley to
the fan and in conjunction with coupling mechanisms
for driving, drives the alternator and water pump as
well.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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8. Electrical system
8.1 Structure of electrical system

The electrical system is separated into the starting system and charging system.
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2CJGV00154A01

(1) Alternator (3) Battery (5) Charge lamp

(2) Regulator (4) Key switch (6) Starter
3-62
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8.2 Feature of electrical system

The electrical system shown in this section represents the engine start circuit and the charge circuit.

See the CRS system section regarding the electrical system for the CRS system.

The starting circuit starts up the starter by means of the key switch and starts the engine by turning the flywheel.

The charge circuit generates electricity in the alternator utilizing power when the engine is running and this is used to
charge the battery.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H 3-63
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8.3 Flow of electrical system
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2CJGV00154A01

2CJGV00106A02

1) Alternator
2) Regulator

(7) Battery (13) Key switch on the start posi- (18) Alternator

(9) Pinion gear
(10) Ring gear (flywheel)
(11) Crankshaft

4) Key switch

(
(
(3) Battery
(
(5) Charge lamp

(8) Starter tion

(A) Start flow
14) Crankshaft (B) Charge flow

15) Fan drive pulley

(
(
(16) Fan belt
(

(6) Starter 17) Alternator pulley

Start flow

1. When the key switch is rotated to the start position, current flows from the battery to the starter.

2. Upon receiving current, the starter motor rotates and a pinion gear engages and starts to rotate.

3. The pinion gear that engages meshes with the ring gear (flywheel) and causes the flywheel to rotate.

4. The crankshaft that is connected to the flywheel rotates, initial combustion occurs in the engine and the engine
starts.

(12) Start engine

3-64 V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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Charge flow

1. Power from the crankshaft turns the fan drive pulley.

2. Power is transferred to the alternator via the fan belt.

3. Rotation of the alternator pulley causes the alternator to rotate generating power.

4. The generated electricity is supplied to and charges the battery via the B terminal of the alternator.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H 3-65
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8.4 Control of electrical system

Control after start of engine

1. After the engine starts and the key is released, the
key switch returns to the ON position.

2. Here, the pinion gear returns to its original position
releasing mesh with the ring gear (flywheel).

8.5 Battery
8.5.1 Outline of battery

The battery can produce direct current electrical
energy.

Further, it can store electrical energy provided
externally.

8.5.2 Structure of battery

The battery is made up of a main body, battery fluid,
positive electrode, and negative electrode and the like.

(2)

()

2CJGV00035A01

(1) Positive terminal
(2) Negative terminal

(3) Indicator

8.5.3 Function of battery

The battery supplies electrical power to the starter
when starting the engine.

The battery is charged by the alternator during
operation and stores electrical energy.

During operation the battery is used as a power supply
along with the alternator.

8.5.4 Specification of battery

vaerert oo
Battery capacity 3
V3800-TIEF4H 12V, 120 AH
Il NOTE

* Battery capacity can be different depending on
the OEM specification of the battery installed so
see the OEM specification for details.

8.6 Key switch
8.6.1 Outline of key switch

The key switch turns ON/OFF the main power supply to
the vehicle and starts/stops the engine.

8.6.2 Structure of key switch

The key switch is made up of a key cylinder, harness
and key.

2CJGV00091A01

(1) Key cylinder
(2) Harness

(3) Key

3-66

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H

KiSC issued 08, 2018 A



MECHANISM
8. Electrical system

3. ENGINE

8.6.3 Function of key switch

Key switch posi-

tion Operation

» Power supply is turned OFF and en-
OFF gine is stopped
* Key can be inserted and removed

All electrical equipment can be used
Engine operating position

ON Pre-heats combustion chamber (de-
pending on vehicle type)
Starters rotates and starts the engine
Start (ST) When the hand is removed it automat-
ically returns to the ON position
ACC Accessories can be used while engine

is stopped

Pre-heats engine combustion cham-

Preheat (glow) ber (depending on vehicle type)

8.6.4 Specification of key switch

Specification is different depending on the OEM
installed so reference the installed OEM specification
for details.

A standard contact connections table for Kubota is
given below.

Contact connections table

Terminal
Position
ACC BAT 1G1 1G2 ST
OFF
ACC *o— =0
ON @ & & @
START ® L @

2CJGV0D092A01enUS

8.7 Starter (Planetary gear reduction
type)

8.7.1 Outline of starter (planetary gear
reduction type)

The starter uses electric power from the battery to start
the engine.

8.7.2 Structure of starter (planetary gear
reduction type)

The starter is made up of a magnet switch, various
gears, and shaft and the like.

(1) Front bracket (6) Gear shaft

(2) Drive lever (7) Internal gear
(3) Magnetic switch (8) Pinion gear
(4) Pinion gear (9) Armature shaft
(5) Overrunning clutch

8.7.3 Function of starter (planetary gear
reduction type)

The starter uses electric power from the battery to start

the engine.

Start flow

1. When the key switch is rotated to the start position,
current flows from the battery to the starter.

2. Upon receiving current, the starter motor rotates
and a pinion gear engages and starts to rotate.

3. The pinion gear that engages meshes with the ring
gear (flywheel) and causes the flywheel to rotate.

4. The crankshaft that is connected to the flywheel
rotates, initial combustion occurs in the engine and
the engine starts.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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8.7.4 Specification of starter (planetary
gear reduction type)

Nominal output 12V, 3.0 kW

Pinion gear teeth 9

8.8 Alternator
8.8.1 Outline of alternator

The alternator self energizes while the engine is
running and charges the battery.

Charging the battery using the alternator prevents
reduction in battery capacity making it possible to use it
for long term.

8.8.2 Structure of alternator

The alternator is made up of a pulley, starter, and IC
regulator and the like.

3EEAAAATP160A

(1) Pulley (8) Spring

(2) Drive end frame (9) Brush

(3) Rear end frame (10) Rectifier

(4) Stator (11) Rear end cover
(5) Terminal (12) Rotor

(6) Connector (13) Bearing

(7) IC regulator

8.8.3 Function of alternator

The alternator generates 3 phase current by means of
a fixed coil and rotation of a rotor.

The current generated is rectified using a rectifier made
up of diodes.

The rectified current charges the battery.

Operation of charging system
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(1) Stator coil (7) Alternator
(2) Rotor coil (8) IC regulator
(3) Main switch M.l Monolithic IC
(4) Charge lamp C
(5) Battery Tr1 Transistor

(6) Load Tr2 Transistor

When Main Switch Is Turned to “ON” Position

As the battery voltage is added to the terminal I1G, M.IC
circuit detects it and makes current pour to the Tr1.

It results to pour the initial exciting current to the rotor
coil (2).

(In this case, M.IC circuit makes current pour on and off
the Tr1 in pulse and limits the battery discharging
current to small value (Approx. 0.17 A) when the main
switch (3) is turned on.)

As the alternator (7) is not rotated, it doesn’t generate.
Therefore the voltage of terminal Pl is zero volt.

M.IC circuit detects it and makes current pour to the
Tr2.

It results light on the charge lamp (4).
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(1) Stator coil (7) Alternator
(2) Rotor coll (8) IC regulator
(3) Main switch M.l Monolithic IC
(4) Charge lamp C

(5) Battery Tr1 Transistor
(6) Load Tr2 Transistor

When Engine Starts

When the engine starts and the alternator (7) rotates,
M.IC circuit makes current pour continuously to the Tr1
instead of the uncontinuous (in pulse) current.
Therefore a sufficient exciting current flows and a
generated voltage rises rapidly.

As a result, the current to the Tr2 is shut and lights off
the charge lamp (4).

When terminal B voltage rises over the battery voltage,
a charged current flows to the battery (5).

When the terminal B voltage further rises over the
regulated voltage (14.2 to 14.8 V : 25 °C, 77 T ), M.IC
circuit shuts the current to the Tr1.

Therefore the current to the rotor coil (2) is shut,
resulting to decrease the terminal B voltage.

When the terminal B voltage lowers below the
regulated voltage, the Tr1 turns on again and makes
current pour to the rotor coil(2).

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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8.8.4 Specification of alternator

V3800-TIEF4
12V, 720 W
Capacity V3800-TIEF4C
V3800-TIEF4H 12V, 1200 W
Battery voltage 12V
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9. After treatment system

9.1 Structure of diesel particulate
filter (DPF) system

The diesel particulate filter (hereinafter referred to as
the "DPF" ) system is made up of a diesel oxidation
catalyst (hereinafter referred to as the "DOC"), DPF,
temperature sensor, and a differential pressure sensor.

9.3 Flow of diesel particulate filter
(DPF) system

@) @ (5)

(1) Temperature sensor (DPF
outlet exhaust gas tempera- (7) Temperature sensor (DOC
ture) (T2) inlet exhaust gas tempera-

(2) Body (DPF outlet) ture) (To)

(3) Differential pressure sensor

(4) DPF

(5) Temperature sensor (DPF in-
let exhaust gas temperature)

(™)

9.2 Feature of diesel particulate filter
(DPF) system

The DPF system captures particulate matter (PM) such
as soot and ash contained in exhaust gas and performs
after treatment on it.

The PM captured is combusted in a regeneration
process and separated into carbon dioxide and ash.
The carbon dioxide is released to the atmosphere and
ash accumulated in the DPF.

(2) ('i)I (5)
(1) |_|| \ (6)
» ) ® | @ »
2CJGV00109A02
[ ™ ]
® @ ]
L <= Cm ]
@ || [® ]
O <&@
2CJGV00110A02
(1) Exhaust manifold (6) Selective catalyst reduction
(2) Exhaust gas temperature (SCR)
sensor (T0) (7) DOC

(3) Exhaust gas temperature (8) DPF

sensor (T1) (9) DPF outlet
(4) Differential pressure sensor  (A) DPF assembly
(5) Exhaust gas temperature

sensor (T2)

1. Exhaust gas that passes through the exhaust
manifold flows into the DOC.

2. Exhaust gas that passes through the DOC flows
into the DPF.

3. PM s captured by the DPF.

4. Flows from the DPF assembly to the SCR.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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9.4 Control of diesel particulate filter (DPF) system

The engine ECU determines the PM accumulation status from information from each sensor and sets regeneration or
cleaning level and timing.

1.

Auto regeneration

When the PM level reaches 1, the engine ECU performs regeneration control to burn the PM that has been
accumulated.

If the DOC temperature (value of exhaust sensor 0) is 250 °C (482 T) or higher, the engine ECU gives instruction
to the injector to perform post injection.

Unburned fuel is combusted in the DOC raising the exhaust gas temperature to 550 °C (1022 ¥) or higher and
combusting the PM in the DPF.

If the temperature of the DOC is less than 250 °C (482 T), the fuel will not burn even if a post injection is
performed so post injection is not performed.

Therefore, regeneration is also not performed.

If the DOC temperature is 550 °C (1022 ¥) or higher, the PM combusts on its own so post injection is not
performed (Passive regeneration state).

In addition, if auto regeneration is not completed within specified time while in PM level 2 state, the engine ECU
requests parked regeneration.

Parked regeneration

When the PM level reaches 3, the engine ECU sends a warning to the machine on which it is equipped to perform
parked regeneration and commands output restriction.

During parked regeneration, pre-programmed operation processes are performed automatically.

As a preparation step for regeneration, first the intake throttle valve is operated reducing the amount of intake air
raising the exhaust temperature.

Further, engine speed is raised and adjusted so that the DOC temperature rises to 250 °C (482 T) or higher.

After the DOC reaches 250 °C (482 F) or higher, control is performed the same as for auto regeneration.

When regeneration is finished, the operation state is returned what it was prior to auto regeneration (idle speed).
Forced regeneration

When the PM level reaches 4, forced regeneration has to be performed using a failure diagnostics tool
(Diagmaster).

Regeneration control itself is the same as that for parked regeneration.

Regereration method

Regeneration
with service
tools

PM warning level Regeneration status Control Remarks

Auto regener-
ation

Parked regen-
eration

Not necessary regener-

0 [Not necessary X X o -
ation.

1. If the DOC tem-
perature (value of
exhaust sensor 0)
is 250 °C (482 )
or higher, the en-
gine ECU gives in-
struction to the in-
jector to perform
post injection.

2. Unburned fuel is

1 Auto regenera-
tion

When the warning level
reaches 1, regenera-
tion is started automati-
cally.

combusted in the
DOC raising the
exhaust gas tem-
perature to 550 °C
(1022 F) or higher
and  combusting
the PM in the DPF.
If the temperature
of the DOC is less
than 250 °C
(482 T), the fuel
will not burn even
if a post injection

is performed so

PM Accumulation val-
ue : over 21.0g

(Continued)

3-72

V3800-TIEF4, V3800-

TIEF4C, V3800-TIEF4H

KiSC issued 08, 2018 A



MECHANISM

9. After treatment system 3. ENGINE
Regereration method
PM warning level | Auto regener- | Parked regen- Regeneration | Regeneration status Control Remarks
. . with service
ation eration
tools
post injection is
not performed.
Therefore, regen-
eration is also not
performed.
When the warning level |4. If the DOC tem- .
Auto regenera- reaches 2, regenera- erature is 550 °C ;30 mlnutes past aﬁer
2-1 |, 9 o X o AN - reg . p ) indicated PM warning
tion tion is started automati- (1022 T) or higher, level 1
cally. the PM combusts '
on its own so post
injection is not per-
formed (Passive
regeneration
state).
If PM warning level 1. Stop the machine
does not fall to 0 within at safty position.
Require parked 30 minutes after started|2. The intake throttle|PM Accumulation val-
2-2 ) X o o : .
regeneration auto regeneration, valve is operated|ue : over 23.5 g
parked regeneration is reducing the
required. amount of intake
air raising the ex-
haust temperature.
3. Engine speed is
raised and adjust-
ed so that the
DOC temperature
rises to 250 °C
(482 F) or higher.
. 4. After the DOC
Parked regen- ﬁxtl:)tosregeneratlon reaches 250 °C
5 [eration (with X . . Rep e parked regen- (482 F) or higher,|p\ Accumulation val-
output limita- quire parked rege control  is  per-lye : over 26.0 g
tion) eration with machine formed the same
stop. as for auto regen-
eration.
5. When regenera-
tion is finished, the
operation state is
returned what it
was prior to auto
regeneration (idle
speed).
Regeneration Parked regeneration Regenerate using diag-
with Diagmas- becomes impossible. . . PM Accumulation val-
4 - X X o . nostic tool (Diagmas- .
ter (with out- Need to use Diagmas- ter) ue : over31.0g
put limitation) ter for regeneration. ’
Regeneration with Di-
Cleaning DPF agmaster becomes im- .
5 (with output X X X possible. PM.Accumulatlon val-
limitation) Need to change or ue : over 36.0 g
clean DPF.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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9.5 Diesel oxidation catalyst (DOC)

9.5.1 Outline of diesel oxidation catalyst
(DOC)

The DOC energizes increase in exhaust temperature.

9.5.2 Structure of diesel oxidation catalyst
(DOC)

The DOC is constructed with a single core and has an
open end structure.

2CJGV00072A01

L1 ¥

2CJGV00108A01
(1) Diesel Oxidation Catalyst (2) Exhaust gas flow
(DOC) (3) Open end structure

9.5.3 Function of diesel oxidation catalyst
(DOC)
During regeneration of the diesel particulate filter

(DPF), the DOC places the post injection fuel into
contact with the core thereof and raises the exhaust

gas temperature to a temperature where regeneration
is feasible.

9.6 Diesel particulate filter (DPF)

9.6.1 Outline of diesel particulate filter
(DPF)

The DPF captures PM (soot).

9.6.2 Structure of diesel particulate filter
(DPF)

The DPF is constructed with a single core and has an
closed end structure.

2CJGV00073A01

aa """
..lﬂ'ﬁ.iﬂl

an"e"
E e EE

(2)

9Y1210651ENMO001D

(1) Diesel particulate filter (DPF) (A) Honeycomb structure
(2) Exhaust gas flow (B) Closed-end structure
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9.6.3 Function of diesel particulate filter
(DPF)

With a closed end structure, gases in the exhaust gas
flow through the wall surface while large particulate
matter (PM) can not pass through the wall surface and
accumulate.

9Y1210651ENMO0O1A

9.7 Air flow sensor

9.7.1 Outline of air flow sensor

The air flow sensor detects intake air temperature and
intake air flow amount.

9.7.2 Structure of air flow sensor

The air flow sensor is made up of a hot wire, cold wire,
and temperature sensor.

9Y1200165ENM004B

(3)

2CJGV00026A01

(1) Air flow sensor
(2) Hot wire, cold wire

(3) Circuit

Wiring Diagram

2CJGV00117A02
(4) Air flow sensor (C) Output signal (Vo)
(5) Drive circuit (D) Intake air temperature sen-
(6) Intake air temperature sen- sor (+)

sor (E) Intake air temperature sen-
(A) Battery voltage (+12 V) sor (-)
(B) Ground

9.7.3 Function of air flow sensor

The air flow sensor uses the hot wire and cold wire to
measure the intake air flow amount.

Also, the air flow sensor is an intake air temperature
sensor and measures the temperature of the intake air.

The wire and intake air temperature sensor have power
supplied from the ECU.

The wire is maintained at a specified temperature by
the power supplied.

The wire part changes temperature based on intake air
passing over the wire.

The wire has characteristics such that resistance value
changes based on temperature and flow rate is
measured based on these resistance changes.

The resistance value changes based on intake air
temperature and the intake air temperature sensor
measures the temperature based on this change in
resistance.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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9.7.4 Specification of air flow sensor

Power supply voltage

122V

Temperature sensor resistance
value

Approx. 2.00 kQ (25 °C (77 T))

Flow rate
Air flow rate Output voltage
194 g/s 4598V
55.6 g/s 3.121V
5.6 g/s 1.440V
3.649/s 1.239V
200 |
(1)
100 |
0 T
5
2CJGV00116A01 2)
(1) Flow rate (g/s) (2) Output voltage (V)
Il NOTE

» Standard conditions: voltage 14 V, temperature

9.8 Exhaust temperature sensor

9.8.1 Outline of exhaust gas temperature
sensor

The exhaust temperature sensor detects the exhaust
gas temperature of the DPF system.

9.8.2 Structure of exhaust gas temperature
sensor

The exhaust gas temperature sensor is made up of a
thermistor and connector and the like.

(1)
/ (2)
i

2CJGV00027A01

(4)

25 °C (77 T), humidity 65%, air pressure
101.3 kPa
2CJGV00028A01
(1) Exhaust temperature sensor (3) Exhaust temperature sensor
(To) (T2)
(2) Exhaust temperature sensor (4) Thermistor
(T1)
3-76 V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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(6)

2CJGV00125A02

(5) Connector (6) Thermistor element

Circuit Diagram

(7)

@)

4000 —

(1)

2000

f T T \
0 200 400 600 800
2CJGV00123A01 (2
(1) Resistance (Q) (2) Temperature (°C)

9.8.4 Specification of exhaust gas
temperature sensor

200 °C

(392F) 3.68 to 4.37 kQ
Resistance

650 °C

(1202 ) 157.1t0171.4 Q

Heat resistance 1000 °C (1832 F) Tip Part

“wm (9)
-
(10) (A)
2CJGV00124A02
(7) Recommended measure- (9) Power supply (+5 V)
ment circuit (10) Exhaust temperature sensor

(8) Pull up resistance (2.7 kQ) (A) Output signal (Vout)

9.8.3 Function of exhaust gas temperature
sensor

The exhaust temperature sensors detect exhaust gas
temperature at the DPF muffler DOC inlet, DPF inlet,
and DPF outlet.

They are mounted in the DPF system and are provided
with the names as indicated in the table below.

DOC inlet Exhaust temperature sensor 0 (T0)
DPF inlet Exhaust temperature sensor 1 (T1)
DPF outlet Exhaust temperature sensor 2 (T2)

The exhaust gas temperature sensors are sensors that
utilize resistance changes based on an NTC thermistor.
When the exhaust gas temperature changes the
resistance of the thermistor at the tip of the sensor
changes.

Then the resistance of the thermistor changes, the
sensor output voltage changes.

The output voltage signal of the sensor is sent to the
engine ECU.

temp.
To: Black
Connector color T1: Gray
T2: White

Lubrication for Bostik NEVER SEEZ Pure Nickel Special

mounting screws Grade

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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9.9 Differential pressure sensor

9.9.1 Outline of differential pressure
sensor

The differential pressure sensor detects the pressure
difference between the inlet and outlet of the DPF.

9.9.2 Structure of differential pressure
sensor

The differential pressure sensor is made up of wire and
silicon and the like.

The differential pressure sensor has an internal silicon
diaphragm and the output changes based on
diaphragm displacement due to pressure differences.

9.9.4 Specification of differential pressure
sensor

Supply voltage 50V

Output resistance 5kQ

2CJGV00025A01

Output characteristics

100 —
80
60 -

(1

40

20

0 T T T T

(1) DPF inlet pressure (high (2) DPF outlet pressure (low
pressure port) pressure port)

Circuit diagram

(3)

(4) < 2 (8)

2CJGV00121A02

(3) Differential pressure sensor (B) Ground
(4) ASIC (C) Output signal (Vout)
(A) Power supply (+5 V)

9.9.3 Function of differential pressure
sensor

The differential pressure sensor measures the pressure
difference between the inlet and outlet of the DPF and
sends this information to the engine ECU.

The engine ECU calculates the amount of PM
accumulated in the DPF based on the differential
pressure sensor information.

-3 7 17 27 37
2CJGV00120A01 (2)
(1) Output (%Vdd) (2) Differential pressure (kPaD)
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9.10 Intake throttle valve
9.10.1 Outline of intake throttle valve

The intake throttle valve adjusts the intake air flow
amount.

9.10.2 Structure of intake throttle valve

The intake throttle valve is made up of a valve, motor,
and gear and the like.

Circuit diagram

2CJGV00156A01

(A)

B) (©

alokokolo

(D)

(E)

Hﬂ
| (6) [+
I
L
(7

2CJGV00119A02
(5) Motor (B) Motor2
(6) HalllC (C) Ground
(7) Intake throttle valve (D) Output signal (TPS)
( )

A) Motor1

(E

Power supply (+5 V)

9.10.3 Function of intake throttle valve

The intake throttle valve adjusts the intake air flow

amount.

Wide open throttle state is maintained during normal

operation.

The engine ECU changes the amount the intake
throttle valve is open during DPF regeneration control,
raising the exhaust gas temperature.

9.10.4 Specification of intake throttle valve

Motor rated voltage

12V

Voltage applied polarity and valve rotating direction

(4)
Voltage applied polarity
2CJGV00031A01 Shaft rotating direction
(1) Intake throttle valve (3) Valve w1 M2
(2) Motor (4) Gear Valve opening direction + -
Valve closing direction — +
V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H 3-79
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Output characteristics

i
(A) @ (B)

2CJGV00118A01

9.13 Flow of selective catalyst
reduction (SCR) system

(1) Sensor output (V) (A) Fully closed (0°)
(2) Sensor operating angle (de- (B) Fully open (81.4°)
gree)

9.11 Structure of selective catalyst
reduction (SCR) system

The selective reduction catalyst (hereinafter referred to
as the "SCR" ) system is made up of a SCR, NOx
sensor, temperature sensor, and DEF injector and the
like.

(6) 9)

@ 1y (10)

-

M

@) :
2CJGVO00159A02

< (5)
— (6)

(4) Post NOx sensor
(5) DEF injector

(1) SCR temperature sensor
(2) SCR
(3) Pre-NOx sensor

9.12 Feature of selective catalyst
reduction (SCR) system

The SCR system converts the nitrogen compounds
(NOx) included in the exhaust gas to nitrogen and
water and releases them into the atmosphere.
Ammonia is generated in the DEF and this ammonia
has a reduction reaction with NOx in the SCR.

The ACU judges based on information from the various
sensors and sets the DEF injection timing and injection
volume and monitors whether or not NOx is being
processed.

(8)
(1) @ﬁ 9
2CJGV00112A01
(1) DEF tank 7) SCR
(2) DEF pump 8) ASC

(
(
(3) Coolant valve (
(4) DEF injector (10) Engine
(5) SCRinlet temperature sen-
sor (
(6) Pre NOx sensor

1. Exhaust gas that has passed through the DPF
flows into the SCR.

2. Exhaust gas that has passed through the SCR
flows into the ASC.

3. Exhaust gas that has passed through the ASC is
released into the atmosphere.

9.14 Control of selective catalyst
reduction (SCR) system

There are 3 controls in the SCR system, the DEF

pump, injector control, thaw control, and inducement.

1. DEF pump, injector control
The DEF injector has low heat resistance so
normally, circulation is performed through the DEF
to cool the DEF injector while the engine is running.
However, during defrost control, the DEF is frozen
so circulation is not feasible.
Injection starting and stopping is performed based
on SCR temperature sensor information.
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Note, when the SCR reaches a prescribed
temperature (510 °C (950 T)) or higher during DPF
regeneration, DEF injection is stopped to protect
the DEF injector.

The SCR remains hot after the engine is stopped
so circulation is continued through the DEF.

The DEF pump may run for a maximum of 11.5
minutes after the engine is stopped.

The pump run time after the engine stops differs
depending on SCR temperature.

A CAUTION

* Due to the reason described above, do not
disconnect the battery cable right after
stopping the engine.

2. Thaw control

The DEF freezes at -11 °C (12 F) or lower.

Therefore, depending on timing and location, the

DEF may be frozen when the engine is started.

Here, the ACU performs thaw control.

Thaw control method is to open the coolant valve

and circulate engine coolant through the DEF tank.

In addition, the DEF tube heater is turned ON to

warm inside the DEF tube.

During defrost control, the DEF pump attempts to

circulate through the DEF at prescribed timing.

Repeating this operation, when the DEF pump

pressure reaches its normal value (350 k Pa,

3.57 kgf/cmz, 50.8 psi), defrost control stops and

control transitions to normal control.

3. Inducement

Inducement is control reducing output to project the

engine when some type of trouble occurs in the

SCR system.

Inducement has two setting levels, the first level

performs output control at 50% and speed control

at 60% while the second level is forced idling.

Cause for inducement is broadly classified into the

following 3 categories.

a. Inducement based on DEF tank water level
Operates when the remaining amount in the
DEF tank is low.

b. Inducement based on DEF quality
Operates when DEF quality changes (example:
when oil or fuel is inadvertently put in).

c. Tampering (everything other than for 1, 2 are
grouped and called tampering)

Operates when some type of trouble other than
that indicated above such as a sensor or DEF
pump failure or the like.

9.15 Selective catalytic reduction
(SCR)

9.15.1 Outline of selective catalytic
reduction (SCR)

A selective reduction catalyst (SCR) cleans NOXx
included in exhaust gas.

9.15.2 Structure of selective catalytic
reduction (SCR)

The SCR is made up of a SCR catalyst and ammonia
slip catalyst (ASC).

(1

9Y1211085ENMO0SA

2CJGV00170A01
(1) SCR temperature sensor (6) Selective Catalyst Reduction
(2) SCR (SCR)
(3) Pre-NOx sensor (7) Ammonia slip catalyst (ASC)
(4) Post NOx sensor (8) Exhaust gas flow
(5) DEF injector

9.15.3 Function of selective catalytic
reduction (SCR)

The SCR has the function of cleaning NOx included in
the exhaust gas.

The DEF injected by the DEF injector is converted into
ammonia by exhaust heat.

This ammonia causes a reduction reaction with NOx in
the SCR catalyst converting it to nitrogen and water.

In addition, the ASC converts the surplus generated
ammonia to nitrogen.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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9.16 After treatment control unit
(ACU)

9.16.1 Outline of after treatment control
unit (ACU)

The after treatment control unit (ACU) controls the
selective reduction catalyst (SCR) system.

9.16.2 Structure of after treatment control
unit (ACU)

The ACU is made up of an electronic circuit board and
a connector.

(1)

o

9Y1211085ENMO014B

(1) After treatment control unit
(ACU)

9.16.3 Function of after treatment control
unit (ACU)

The ACU controls the SCR system.

The ACU control content is the following 3 items.
1. DEF pump, injector control

2. Thaw control

3. Inducement

See SCR system control regarding control details.

— RELATED PAGE

9.14 Control of selective catalyst reduction (SCR)
system on page 3-80

9.16.4 Specification of after treatment
control unit (ACU)

Operating voltage | 10to 16 V

9.17 SCR inlet temperature sensor

9.17.1 Outline of SCR inlet temperature
sensor

The SCR inlet temperature sensor detects temperature
at the SCR inlet.

9.17.2 Structure of SCR inlet temperature
sensor

The SCR temperature sensor is made up of a
thermistor and connector and the like.

9Y1211085ENMO07A

(1) SCRinlet temperature sen-
sor

2CJGV00115A01

(1) Connector (2) Thermistor element
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Circuit diagram

(1)

@)

_m= (3
T !
4) (A)
2CJGV00114A01
(1) Recommended measure- (3) Power supply (+5 V)
ment circuit (4) SCR temperature sensor

(2) Pull up resistance (1.0 kQ) (A) Output signal (Vout)

9.17.3 Function of SCR inlet temperature
sensor

The SCR temperature sensor detects exhaust gas
temperature at the SCR inlet and sends this information
to the ACU.

The ACU performs control regarding whether or not to
perform DEF injection based on this information.

In addition, the ACU calculates the DEF injector cooling
time after the engine stops from the SCR temperature.

9.17.4 Specification of SCR inlet
temperature sensor

Operating voltage 5V

Resistance 220Q@25°C (77 1)

Output characteristics and resistance

800 -
600 | -
M !

400- —---r---1-

| I

| I
WL —==g===q====F===F===3=

I | | [ I

| | | [ |

0 i f ] t i
40 200 400 600 800 1000
(40)  (392) (752) (1M2) (1472) (1832)

2CJGVO0113A01 @)

(1) Sensor resistance (Q) (2) SCR temperature (°C(F))

9.18 NOx sensor
9.18.1 Outline of NOx sensor

The NOx sensor measures the NOx concentration in
the exhaust gas.

9.18.2 Structure of NOx Sensor

The NOx sensor is made up of a sensor, heater, and
connector and the like.

1. 2

9Y1211085ENMO006C
(1) Post NOx sensor

(2) Pre NOx sensor

9.18.3 Function of NOx sensor

The NOx sensor measures the NOx concentration in
the exhaust gas.

The pre-NOx sensor measures NOx concentration
before the SCR and sends a signal to the ACU.

The ACU determines DEF injection timing and injection
volume based on the pre-NOx sensor signal.

The post NOx sensor measures NOx concentration
after the SCR and sends this signal to the ACU.

The ACU determines whether NOx has been cleaned
up in the SCR based on the post-NOx sensor signal.

9.18.4 Specification of NOx sensor

Pre-Nox sensor: black

Cable color
Post-NOx sensor: gray

Lubrication for mounting

Anti-Seize High-Tech Paste
screws

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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9.19 Diesel exhaust fluid (DEF) tank

9.19.1 Outline of diesel exhaust fluid (DEF)
tank

The DEF tank stores DEF.

9.19.2 Structure of diesel exhaust fluid
(DEF) tank

The DEF tank is made up of the tank body and header
unit.

9Y1211085ENMO1 1A

9Y1211085ENMO12A

1) DEF tank

2) Header unit

a) Coolant (return to engine)

b) DEF (return from DEF injec-
tor)

(c) DEF (outlet to DEF pump)
(d) Coolant (into DEF tank)

(3) (4)

[/

2CJGV00065A01

2CJGV00066A02
(3) Float (6) Filter
(4) DEF level sensor (7) DEF temperature sensor

(5) DEF quality sensor

9.19.3 Function of diesel exhaust fluid
(DEF) tank

The DEF tank stores DEF.

The header unit is equipped with a DEF level sensor,
DEF quality sensor, and DEF temperature sensor.

DEF level sensor

The DEF level sensor is positioned at the center of the
header unit and is a sensor that uses a float.

The float moves with the level in the DEF and indicates
the amount remaining.

DEF quality sensor

The DEF quality sensor detects concentration using
difference in conductivity based on temperature.

The ACU detects mixture of fuel or water in DEF using
this conductivity.

DEF temperature sensor

The DEF temperature sensor is a sensor that utilizes
resistance changes based on an NTC thermistor.

When the DEF temperature changes the resistance of
the thermistor at the tip of the sensor changes.

Then the resistance of the thermistor changes, the
sensor output voltage changes.

The output voltage signal of the sensor is sent to the
ACU.
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DEF tank header unit circuit diagram

§ (2) -

Besseamin

2CJGV00107A01
(1) DEF tank header assembly  (B) CAN-H
(2) Power supply board (C) Ground
(3) Urea quality sensor and tem- (D) Battery voltage (+12 V)
perature sensor (E) The sensor does not include

(4) Level sensor the terminator.

(A) CAN-L

9.19.4 Specification of diesel exhaust fluid
(DEF) tank

9.20.3 Function of DEF injector

The DEF injector is injects the DEF in to the upstream
of the SCR (mixing pipe).

The injection volume of DEF injectors differs for
individual injectors based on variability when they are
manufactured.

Therefore, a QR code is used to correct these
individual differences.

Ammonia is generated from the DEF injected by the
exhaust gas heat.

The ammonia causes a reduction reaction and NOx is
released to the atmosphere as nitrogen.

9.20.4 Specification of DEF injector

Flow rate characteristics

| Rated voltage | 12V

9.20 DEF injector
9.20.1 Outline of DEF injector

The DEF injector is injects the DEF in to the upstream
of the SCR (mixing pipe).

9.20.2 Structure of DEF injector

The DEF injector is made up of an injector body and
connector.

(1 (A)

e

\

2
(B)
9Y1211085ENMO010C
(1) DEF injector (A) DEF outlet
(2) QR code (B) DEF inlet

Duty cycle (%) Flow rate (g/min)
20 8.25
50 20.62
80 32.99
40 -
= I
(™ |
20 |
|
|
= |
r--" I
I I
| |
D | T T I T
20 40 60 80 100
2CJGV00157A01 )

(1) Flow rate (g/min) (2) Duty cycle (%)
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9.21 DEF pump
9.21.1 Outline of DEF pump

The DEF pump supplies DEF/AdBIue® to the DEF
injector.

9.21.2 Structure of DEF pump

The DEF pump is made up of a motor, heater, and
pressure sensor and the like.

(1)

2CJGV00071A01

9.21.3 Function of DEF pump

The DEF pump supplies DEF/AdBIue® to the DEF
injector.

The DEF pump runs the motor based on instruction
from the ACU and supplies DEF.

In addition, dust in the DEF is removed by passing it
through a filter.

The DEF pump circulates DEF while the engine is
operating.

Regarding the DEF pump, the pressure is different
during DEF injection and when there is no injection.
The embedded sensor detects DEF pressure and
sends this information to the ACU.

The DEF pump heater warms the DEF when the DEF
is frozen.

9.21.4 Specification of DEF pump

2CJGVO0064A01 TR

During DEF injec- 25601 kk'; @ 2
tion 79.8 psi
Pump pressure
: . 350 kPa
When DEF is not in- 3.57 kgficm?
jected 50.8 psi
Pump power 12V
Pressure sensor
5V
power supply
D-E Approximately
1.5 kQ or higher
D-L Approximately
Resistance be- 1.5 kQ or higher
tween terminals Approximately
L 1.5 kQ or higher
Approximately
AH 340

2CJGV00063A01
(1) DEF pump (4) Heater
(2) DEF pressure sensor (5) Filter
(3) Motor
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9.22 Coolant valve
9.22.1 Outline of coolant valve

The coolant valve supplies coolant to the header unit of
the DEF tank.

9.22.2 Structure of coolant valve

The coolant valve is made up of an electromagnetic
valve and connector and the like.

9Y1211085ENMO013A

(1) Coolant valve (b) Coolant inlet
(a) Coolant outlet

9.22.3 Function of coolant valve

The coolant valve supplies coolant to the header unit of
the DEF tank.

Coolant is used to defrost frozen DEF.

The coolant valve is normally closed and receives
direction to open the valve when the ACU performs
thaw control.

9.22.4 Specification of coolant valve

Rated voltage 12V

Coil resistance (between termi-

nals) 9.0 to 13.0 Q (@20 °C (68 F))

0 to 250 kPa
Inlet pressure 0 to 2.5 kgf/cm?
0 to 36 psi

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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3. ENGINE

SERVICING

1. Troubleshooting

1.1 Troubleshooting for V3800-TIEF4, TIEF4C

This "Troubleshooting" shows only mechanical failures. The failures related to the common rail system (CRS), refer to
the diagnosis manual (DM) for common rail system engine.

Refer-
Symptom Probable cause Solution ence
page
The engine does not start No fuel Fill up the fuel —
Air in the fuel system Bleed the air —
Water in the fuel system Change the fuel and repair or re- 2-22
place the fuel system
The fuel pump is damaged Replace —
The fuel hose is clogged Replace 2-18
The fuel filter is clogged Replace 2-22
The viscosity of fuel at low tem- Replace the specified fuel 1-5
perature is too high 2-9
The cetane number of fuel is low | Replace the specified fuel 1-5
2-9
Fuel leakage because of loose Tighten the retaining nut 3-172
injection pipe retaining nut
The injector is clogged Replace 3-212
The supply pump is damaged Replace 3-210
Seizure of the crankshaft, cam- Repair or replace —
shaft, piston or bearing
Compression leakage from the Replace the head gasket 3-136
cylinder Tighten the cylinder head screw 3-165
3-120
Incorrect valve timing Check the timing gear 3-141
3-159
Piston ring and cylinder are worn | Replace 3-198
out 3-198
3-203
3-204
Incorrect valve clearance Adjust valve clearance 3-102
The starter does not operate Discharged battery Charge or replace -
Starter is damaged Repair or replace 3-108
The key switch is damaged Replace —
(Continued)
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Refer-
Symptom Probable cause Solution ence
page
The starter does not operate The connection of the wires is in- | Check or correct -
correct
The engine revolution is not The fuel filter is clogged Replace 2-22
th
smoo The air cleaner is clogged Clean or replace the air cleaner 2-19
element
Fuel leakage because of loose Tighten the retaining nut 3-172
injection pipe retaining nut
The supply pump is damaged Replace 3-210
The injector is damaged Replace 3-212
The turbocharger bearing is worn | Replace the turbocharger as- 3-130
out sembly 3-174
The turbocharger shaft is bent Replace the turbocharger as- 3-130
sembly 3-174
The turbocharger fin or other part | Replace the turbocharger as- 3-130
has a damage because of un- sembly 3-174
wanted materials
The exhaust gas is white or blue | Too much engine oil Reduce it to the specified level 2-13
The piston ring, piston and cylin- | Replace the piston ring or piston, | 3-198
der is worn out or repair the cylinder 3-198
3-203
3-204
There is oil leakage into the ex- | The oil pipe is clogged or has a | Check, replace or clean the oil —
haust pipe or suction pipe damage pipe
The piston ring seal of the turbo- | Replace the turbocharger as- 3-130
charger is damaged sembly 3-174
The exhaust gas is black or dark | Filter comp (DPF) is damaged Replace 3-218
gray Overload Decrease the load -
The grade of the fuel is low Replace the specified fuel 1-5
2-9
The fuel filter is clogged Replace 2-22
The air cleaner is clogged Clean or replace the element 2-19
The injector is damaged Replace 3-212
The output is deficient The moving parts of engine have | Repair or replace -
a seizure
The supply pump is damaged Replace 3-210
The injector is damaged Replace 3-212
There is compression leakage Check the compression pressure | 3-101
and repair
(Continued)
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Refer-
Symptom Probable cause Solution ence
page
The output is deficient There is a gas leakage from the Repair or replace 3-110
exhaust system 3-174
The air cleaner is clogged Clean or replace the element 2-19
There is an air leakage from the | Replace the turbocharger as- 3-130
compressor discharge side sembly 3-174
The lubricant oil consumption is The gap of the piston ring points | Move the ring gap direction 3-143
too much to the same direction 3-155
The oil ring is worn out or cannot | Replace the oil ring or piston as- 3-144
move sembly 3-154
3-143
3-155
3-198
3-198
The piston ring groove is worn Replace the piston and piston 3-198
out ring 3-198
The valve stem and valve guide Replace 3-137
are worn out 3-164
The crankshaft bearing and the Replace 3-201
crank pin bearing is worn out 3-202
The fuel is mixed into the lubri- The injector is damaged Replace 3-212
t oil
cantol Fuel leak from the overflow pipe | Replace the gasket —
of the inner cylinder head cover
Oil dilution due to regeneration Change the engine oil 2-17
Water is mixed into the lubricant | The head gasket is damaged Replace 3-136
oil 3-165
3-120
The crankcase or cylinder head Replace 3-136
is damaged 3-165
The oil pressure is low The engine oil is not sufficient Replenish oil to the specified 2-13
amount
The oil strainer is clogged Clean 3-143
3-156
The relief valve does not operate | Repair or replace 3-141
with dirt 3-159
The oil clearance of the bearings | Replace the metal, bushing or 3-143
are too much shaft 3-155
3-146
3-150
3-201
3-202
The oil passage is clogged Clean -
(Continued)
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Refer-
Symptom Probable cause Solution ence
page
The oil pressure is low The type of oil used is incorrect Use the specified type of oil 1-5
2-9
The oil pump is damaged Replace 3-204
3-204
3-205
The oil pressure is high The type of oil used is incorrect Use the specified type of oil 1-5
2-9
The relief valve is damaged Repair or replace 3-141
3-159
The engine is overheated The engine oil is not sufficient Replenish oil to the specified 2-17
amount
The fan belt is broken or the fan | Replace or adjust 3-127
belt tension is too loose 3-179
3-104
3-105
The coolant is not sufficient Replenish to the specified 2-14
amount
The radiator net and the radiator | Clean -
fin are clogged with dust
There is corrosion in the inner Clean or replace 2-43
side of the radiator 2-45
There is clogged in the coolant Clean or replace 2-43
flow route 2-45
The radiator or radiator cap is Replace 3-105
damaged 3-106
The load is too much Reduce the load -
The head gasket is damaged Replace 3-136
3-165
3-120
The fuel used is incorrect Replace the specified fuel 1-5
2-9
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3. ENGINE

2. Servicing specifications

2.1 Servicing specification for engine

Engine body

Item

Factory specification

Allowable limit

Cylinder head surface

Flatness

0.05 mm
0.002 in.

Top clearance

0.701 to 0.930 mm
0.0276 to 0.0366 in.

Compression pressure

2.95 to 3.13 MPa / 200 min"’
(rpm)
30.0 to 32.0 kgf/cm?2 / 200 min™!
(rpm)
427 to 455 psi / 200 min™! (rpm)

2.30 MPa / 200 min"! (rpm)
23.5 kgf/cm?2 / 200 min (rpm)
334 psi/ 200 min™* (rpm)

Variance among cylinders

10% or less

1.0 rad
Angle (Intake) 60°
Angle (Exhaust) 0'74%:3" -
Valve seat
. 1.5t0 1.9 mm
Width (Intake) 0.059 to 0.074 in.
. 2.0t0 2.3 mm
Width (Exhaust) 0.079 t0 0.091 in.
1.0 rad
Angle (Intake) 60°
Valve face
0.79 rad
Angle (Exhaust) 45° -
Intake 0.60 to 0.80 mm 1.2 mm
0.024 to 0.031 in. 0.047 in.
Valve recessing
Exhaust 0.850 to 1.05 mm 1.2 mm
0.0335 t0 0.0413 in. 0.047 in.
. 0.035 to 0.065 mm 0.1 mm
Valve stem to valve guide Clearance (Intake) 0.0014 to 0.0025 in. 0.004 in.
6.960 to 6.975 mm
* Valve stem 0O.D. (Intake) 0.2741 to 0.2746 in.
. 7.010 to 7.025 mm
« Valve guide 1.D. (Intake) 0.2760 to 0.2765 in. -
. 0.035 to 0.065 mm 0.1 mm
Valve stem to valve guide Clearance (Exhaust) 0.0014 1o 0.0025 in. 0.004 in.
6.960 to 6.975 mm
*  Valve stem 0O.D. (Exhaust) 0.2741 to 0.2746 in. -
. 7.010 to 7.025 mm
Valve guide 1.D. (Exhaust) 0.2760 to 0.2765 in.
0.23 to 0.27 mm
Valve clearance (Cold) 0.0091 1o 0.010 in.
Open 0.24 rad (14°) before T.D.C. -
Intake valve timing
Close 0.63 rad (36°) after B.D.C. -
Open 0.79 rad (45°) before B.D.C. -
Exhaust valve timing
Close 0.30 rad (17°) after T.D.C. —
35.1t0 35.6 mm 34.6 mm
Valve spring Free length (Intake) 1.39 to 1.40 in. 1.36 in.
(Continued)
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Item Factory specification Allowable limit
35.1t0 35.6 mm 34.6 mm
Free length (Exhaust) 1.39to 1.40 in. 1.36in.
Valve spring
) 1.0 mm
it 0.039 in.
. . 63.5N/31.5mm 459 N/31.5mm
tsait;')”g load / Setting length (In- 6.48 kgf / 31.5 mm 4.68 kgf / 31.5 mm
14.3 Ibf/ 1.24 in. 10.3 Ibf/ 1.24 in.
Valve spring

Setting load / Setting length (Ex-

63.5N/31.5mm
6.48 kgf / 31.5 mm

459 N/31.5mm
4.68 kgf/ 31.5 mm

haust) 143 1bf/ 1.24 in. 10.3 1bf/ 1.24 in.
. 0.016 to 0.054 mm 0.15 mm
Rocker arm shaft to rocker arm Qil clearance 0.00063 to 0.0021 in. 0.0059 in.
15.973 to 15.984 mm
* Rocker arm shaft O.D. 0.62886 10 0.62929 in. -
. Rocker arm D 16.000 to 16.027 mm _
e 0.62993 to 0.63098 in.
Valve bridge arm and valve bridge Oil clearance 0.018 to 0.042 mm 0.15 mm
shaft 0.00071 to 0.0016 in. 0.0059 in.
. 9.023 t0 9.032 mm
*  Valve bridge shaft ob. 0.3553 to 0.3555 in.
. 9.050 to 9.065 mm
*  Valve bridge arm .D. 0.3563 to 0.3568 in.
. 0.25 mm
Push rod Alignment - 0.0098 in.
. . 0.020 to 0.062 mm 0.07 mm
Tappet to tappet guide bore Oil clearance 0.00079 to 0.0024 in. 0.003 in.
23.959 to 23.980 mm
" Tappet oD. 0.94327 t0 0.94409 in. -
. 24.000 to 24.021 mm
Tappet guide bore .D. 0.94489 to 0.94570 in.
Side clearance 0.070 to 0.22 mm 0.30 mm
0.0028 to 0.0086 in. 0.012in.
Camshaft
Alignment - 0.01 mm
9 0.0004 in.
Intake 37.64 mm 37.14 mm
1.482 in. 1.462 in.
Cam height
Exhaust 38.96 mm 38.46 mm
1.534 in. 1.514 in.
. 0.050 to 0.091 mm 0.15 mm
Camshaft Oil clearance 0.0020 to 0.0035 in. 0.0059 in.
. 45.934 t0 45.950 mm
Camshaft journal O.D. 1.8085 to 1.8090 in.
. 46.000 to 46.025 mm
+ Camshaft bearing 1.D. 1.8111 to 1.8120 in.
Timing gear [V3800-TIEF4]
0.0490 to 0.193 mm 0.22 mm
Idle gear 1 to crank gear Backlash 0.00193 to 0.00759 in. 0.0087 in.
Idle gear 1 to cam gear Backlash 0.0490 t0 0.189 mm 0.22 mm
9 9 0.00193 to 0.00744 in. 0.0087 in.
. 0.0440 to 0.185 mm 0.22 mm
Idle gear 1 to idle gear 2 Backlash 0.00174 to 0.00728 in. 0.0087 in.

(Continued)
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Item Factory specification Allowable limit
. 0.0490 to 0.159 mm 0.22 mm
Idle gear 2 to idle gear 3 Backlash 0.00193 to 0.00625 in. 0.0087 in.
Idl r3t | m . Backlash 0.0540 to 0.167 mm 0.22 mm
© gear > fo supply pump gea ackias 0.00213 to 0.00657 in. 0.0087 in.
Timing gear [V3800-TIEF4C]
0.0490 to 0.193 mm 0.22 mm
Idle gear 1 to crank gear Backlash 0.00193 to 0.00759 in. 0.0087 in.
Idle gear 1 to cam gear Backlash 0.0490 0 0.189 mm 0.22 mm
¢ ¢ 0.00193 to 0.00744 in. 0.0087 in.
. 0.0490 to 0.162 mm 0.22 mm
Idle gear 1 to idle gear 3 Backlash 0.00193 to 0.00637 in. 0.0087 in.
Idle gear 3 to supply pump gear Backlash 0054010 0.167 mm 0.22 mm
g PRIy pump g 0.00213 to 0.00657 in. 0.0087 in.
Idle gear shaft 1, 2 to idle gear 1, Oil clearance 0.050 to 0.091 mm 0.10 mm
2 bushing 0.0020 to 0.0035 in. 0.0039 in.
44.959 to 44.975 mm
» |dle gear shaft 1, 2 0.D. 1.7701 to 1.7706 in.
. 45.025 to 45.050 mm
« Idle gear 1, 2 bushing 1.D. 17727 10 1.7736 in.
Idle gear 3 shaft to idle gear 3 Oil clearance 0.016 to0 0.061 mm 0.10 mm
holder 0.00063 to 0.0024 in. 0.0039 in.
15.957 to 15.984 mm
* ldle gear 3 shaft OD. 0.62823 to 0.62929 in. -
16.000 to 16.018 mm
Idle gear 3 holder .. 0.62993 to 0.63062 in.
. 0.151t0 0.30 mm 0.90 mm
Idle gear 1, 2 Side clearance 0.0059 to 0.011 in. 0035 in.
Idle gear 3 Side clearance 0.1010 0.40 mm 0.90 mm
9 0.0040 to 0.015 in. 0.035 in.
Piston pin bore D 30.006 to 30.013 mm 30.05 mm
P o 1.1814 to 1.1816 in. 1.183in.
Piston ring [V3800-TIEF4, V3800-TIEF4C]
Top ring to ring groove Clearance 0.05t0 0.09 mm 0.15 mm
pringtorng g 0.002 to 0.003 in. 0.0059 in.
Second ring to ring groove Clearance 0.065t0 0.10 mm 0.15 mm
glorngg 0.0026 to 0.0039 in. 0.0059 in.
Qil ring to ring groove Clearance 0.020 t0 0.060 mm 0.15 mm
gfornngg 0.00079 to 0.0023 in. 0.0059 in.
Tob rin 0.30 to 0.40 mm 1.25 mm
pring 0.012 t0 0.015 in. 0.0492 in.
Piston ring ga Second rin 0.45 t0 0.60 mm 1.25 mm
g 9ap 9 0.018 to 0.023 in. 0.0492 in.
Oil rin 0.251t0 0.45 mm 1.25 mm
9 0.0099 to 0.017 in. 0.0492 in.
Piston ring [V3800-TIEF4H]
Top ring to ring groove Clearance 0.05 t0 0.09 mm 0.15 mm
0.002 to 0.003 in. 0.0059 in.
Second ring to ring groove Clearance - -
(Continued)
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Item Factory specification Allowable limit
Oil ring to ring groove Clearance 0.020 to 0.060 mm 0.15 mm
0.00079 to 0.0023 in. 0.0059 in.
Piston ring gap Top ring 0.30 to 0.40 mm 1.25 mm
0.012 to 0.015 in. 0.0492 in.
Second ring 0.30 to 0.40 mm 1.25 mm
0.012 to 0.015 in. 0.0492 in.
Oil ring 0.25to0 0.45 mm 1.25 mm
0.0099 to 0.017 in. 0.0492 in.
. . 0.05 mm
Connecting rod Alignment - 0.002 in.
Piston pin to small end bushing Oil clearance Oodgg%otc?-oogggr?n 00'0105531::
: : 30.006 to 30.011 mm
Piston pin oD. 1.1814 10 1.1815 in.
; 30.031 to 30.046 mm
» Small end bushing I.D. 11824 10 1.1829 in. -
Side clearance 0.15t0 0.31 mm 0.50 mm
0.0059 to 0.012 in. 0.020 in.
Crankshaft
Alignment - 0.02 mm
9 0.0008 in.
Crankshaft journal to crankshaft Oil clearance 0.018 to 0.062 mm 0.20 mm
bearing 0.00071 to 0.0024 in. 0.0079 in.
. 74.977 to 74.990 mm
* Crankshaft journal O.D. 29519 to 2.9523 in. -
Crank pin to crank pin bearing Oil clearance 0.018 to 0.051 mm 0.20 mm
0.00071 to 0.0020 in. 0.0079 in.
: 52.977 t0 52.990 mm
Crank pin ob. 2.0857 t0 2.0862 in.
Cvlinder bore D 100.000 to 100.022 mm 100.150 mm
y o 3.93701 to 3.93787 in. 3.94291 in.
. . 100.500 to 100.522 mm 100.650 mm
Cylinder bore (Oversize) .D. 3.95670 to 3.95755 in. 3.96260 in.
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Lubricating system

Item Factory specification Allowable limit
50 kPa
At idle speed — 0.5 kgf/cm?
Engine oil pressure 7 psi
At rated speed 2.0 to 4.0 kgf/cm? 1.5 kgflcm?
29 to 56 psi 21 psi
Engine oil pressure At idle speed - 50 kPa
[V3800-TIEF4H] 0.5 kgf/cm?
7 psi
At rated speed 200 to 450 kPa 150 kPa
2.0 to 4.6 kgflcm? 1.5 kgffcm?
29 to 65 psi 21 psi
40 to 50 kPa
Engine oil pressure switch Working pressure 0.4 to 0.6 kgflcm? -
6 to 8 psi
Inner rotor to outer rotor Clearance 0.0400 0.16 mm 0.3 mm
0.0016 to 0.0062 in. 0.01in.
0.100 to 0.184 mm 0.3 mm
Outer rotor to pump body Clearance 0.00394 to 0.00724 in. 0.01in.
Inner rotor to cover Clearance 0.025 t0 0.075 mm 0.225 mm
0.00099 to 0.0029 in. 0.00886 in.
Cooling system
Item Factory specification Allowable limit

Valve opening temperature

74.5t078.5°C
166.1t0 173.3 T

Fan belt
[V3800-TIEF4, V3800-TIEF4C]

Tension (After installing)

Thermostat
Valve full opening temperature 90 °C _
(Opened completely) 194 F
Radiator Water tightness No leak at specified pressure -
10 seconds or more
. . 90 — 60 kPa
Radiator cap Air leakage 0.9 — 0.6 kgflcm?
10 — 9 psi
44110480 N

45.0 to 48.9 kgf
99.2 to 107 Ibf

Tension (After engine operation)

39110480 N
39.9 to 48.9 kgdf
87.9 to 107 Ibf

[V3800-TIEF4H]

Tension (After installing)

650 to 850 N
66.3 to 86.6 kgf
147 to 191 Ibf

Tension (After engine operation)

420 to 550 N
42.9 to 56.0 kgf
94.5 to 123 Ibf

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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Electrical system

Item Factory specification Allowable limit
Commutator O.D. 312'206Tnm 311 ;4Tnm

. 0.50 mm 0.20 mm
Mica Undercut 0.020 in. 0.0079 in.
Brush (Starter) Length 2)8785::] (1)1 4g:;nmm
Rotor coil Resistance 281t0330Q -

L 22.7 mm 221 mm
Slip ring ob. 0.894 in. 0.870 in.
Brush (Alternator) Length (1)038 4”::1 01 65531:2
Intake air heater Resistance (at cold occasion) Approx. 0.3 Q -
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3. Tightening torques
Refer to the following table if the tightening torques of
screws, bolts and nuts are not specified in each part.
3.1 Tightening torques of screws, bolts and nuts for general use
If the tightening torque is not specified, refer to the table below for the none specified torques values.
Indicz:,t:%r;;:n top O @ No-grade or 4T ® T
Indica;ifo:utt)n top @ @ No-grade or 4T
Unit N-m kgf-m Ibf - ft N'm kgf-m Ibf- ft
M6 791093 0.80 to 0.95 5.8106.8 9.81to 11.2 1.00to 1.15 7.24 t0 8.31
M8 18 to 20 1.8t0 2.1 13t0 15 24 to 27 241028 18 to 20
M10 40 to 45 40t04.6 29 to0 33 4910 55 50t05.7 37 to 41
M12 63 to 72 6.4t07.4 47 to 53 78 to 90 7.9t09.2 58 to 66

3.2 Tightening torques of screws, bolts and nuts for special use

Hl NOTE

* For the screws, bolts and nuts with the mark "*", apply engine oil to their threads and seats before you

tighten.

* The alphabet "M" in Dimension x Pitch shows that the screw, bolt or nut dimensions are in the metric
system. The dimension is the nominal external diameter in mm of the threads. The pitch is the nominal
distance in mm between 2 threads.

Disassembling and assembling

Item Di’r‘nsir:zihon N-m kgf-m Ibf-ft
Drain plug M22 x 1.5 45 to 53 45t05.5 33 to 39
Alternator pulley nut — 58.4t078.9 | 59510 8.05 | 43.1 to 58.2
*Main bearing case screw M14 x 1.5 138t0 147 | 14.0t0 15.0 | 102to 108
Flywheel housing mounting screw M12x1.25 | 103to 117 | 10.5t012.0 | 76.0 to 86.7
*Flywheel screw M12 x 1.25 | 98.1t0 107 | 10.0to 11.0 | 72.4 t0 79.5
*Connecting rod screw M10 x 1.25 79 to 83 8.0t0 8.5 58 to 61
Camshaft set screw M8 x 1.25 24 t0 27 241028 18 to 20
Cam pulsar gear retaining screw M5 471t05.6 0.48 t0 0.58 3.51t04.1
Idle gear mounting screw M8 x 1.25 24 to 27 241028 18 to 20
Relief valve retaining plug M22x15 | 95.2t0108 | 9.70to 11.1 | 70.2 10 80.2
Oil pump cover screw M6 7.9t09.3 0.80t0 0.95 5.8t0 6.8
Gear case cover mounting screw M8 x 1.25 33 to 36 3.3t03.7 24 to 26
*Crankshaft screw M16 x 1.5 255t0274 | 26.0t028.0 | 188 to 202
(Continued)
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Item Di:“;i':z:f" N-m kgf-m Ibf - ft
Qil cooler joint screw M20 x 1.5 40to 44 40t04.5 29 to 32
Supply pump gear mounting nut M18 x 1.5 12810 147 | 13.0t0 15.0 | 94.1 to 108
E;’ggg‘f{lgia: vgg‘ggﬁ;ﬁ:&"‘]’ M12x 1.25 | 98.1t0107 | 10.0t0 11.0 | 72.4t0 79.5
;%’ggg‘f;l';aﬁ_l’;‘ounﬁng screw M12x1.25 | 1200130 | 12.3t013.2 | 88.5t0 95.8
Exhaust manifold mounting nut M8 x 1.25 30 to 34 3.0t0 3.5 2210 25
Exhaust manifold mounting screw M8 x 1.25 30to 34 3.0t0 3.5 2210 25
Intake manifold mounting screw M8 x 1.25 24 to 27 24t02.8 18 t0 20
*Rocker arm bracket nut M10 x 1.25 49 to 55 5.0t0 5.7 37 to 41
Injector clamp nut M8 x 1.25 24 to 27 241028 18 to 20
Overflow pipe joint screw M6 x 1.0 9.81t011.2 | 1.00t0 1.15 | 7.24 to0 8.31
Injector terminal nut M4 161022 | 0.16100.23 1.2t01.6
Cylinder head cover 1 screw M6 x 1.0 | 6.87to11.2 0':0105“’ 5.07 to 8.31
Cylinder head cover 2 screw M6 x 1.0 9.81t011.2 | 1.00to 1.15 | 7.24 to0 8.31
Coolant temperature sensor - 16 to 23 1.6t024 1210 17
Camshaft position sensor mounting screw M6 x 1.0 4t05 0.41t00.6 3to4
Crankshaft position sensor mounting screw M6 x 1.0 4t05 0.41t00.6 3to4
Intake air temperature sensor M16 x 1.5 30 to 39 3.0t0 4.0 2210 28
Boost sensor mounting screw M6 x 1.0 4t05 041t00.6 3to4
Overflow pipe joint screw (M8) M8 x 1.25 16 t0 19 1.6t 2.0 12 to 14
Overflow pipe joint screw (M10) M10 x 1.0 7.9t012 0.80t0 1.3 58t09.4
Injection pipe retaining nut MTG} : 12 2310 36 23t0 3.7 17 to 26
EGR valve mounting screw M8 x 1.25 24 to 27 24t02.8 18 to 20
Intake throttle valve mounting screw M8 x 1.25 24 to 27 24t02.8 18 to 20
Turbocharger mounting nut M8 x 1.25 30to 34 3.0t0 3.5 22 t0 25
Turbocharger mounting screw M8 x 1.25 30to 34 3.0t03.5 22to0 25
Oil pipe joint screw M8 16 to 19 1.6t02.0 1210 14
EGR cooler flange M8 x 1.25 30to 34 3.0t0 3.5 2210 25
Filter comp (DPF) mounting screw M10 x 1.25 49 to 55 5.0t0 5.7 37 to 41
Exhaust gas temperature sensor M12 x 1.25 25t0 34 25t03.5 18 to 25
Differential pressure pipe M8 x 1.0 16 to 22 161023 12to 16
Muffler flange screw M10 x 1.25 49 to 55 5.0t05.7 37 to 41
(Continued)
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Dimension
Item x Pitch N-m kgf-m Ibf - ft
Starter B terminal nut M8 9.8 to 11 1.0t01.2 7.3108.6
Intake air heater terminal nut M6 3.5t05.3 0.35t0 0.55 2.6t03.9
Cooling fan mounting screw M6 x 1.0 9.81t011.2 | 1.00to 1.15 | 7.24 t0 8.31
Base of SCR M14 x 1.5 124 t0 147 | 12.6t015.0 | 91.2t0 108
SCR muffler assembly mounting screw M10 x 1.25 49 to 55 50t05.7 37 to 41
NOx sensor — 40 to 60 4.1t06.1 30to 44
SCR inlet temperature sensor — 40.5t049.5 | 4.13t05.04 | 29.910 36.5
Servicing
Dimension
Item x Pitch N-m kgf-m Ibf- ft
Slip band nut of SCR mixing pipe M10 x 1.25 15t0 17 1.6t01.7 11to12
Oil pressure switch R 1/8 15t0 19 151t 2.0 11to 14
DEF injector band - 3.7t04.0 0.38 t0 0.40 2.8t02.9
DEF filter cover - 9.00t0 11.0 0'3118;0 6.64 to 8.11
4. Checking and adjusting
4.1 Checking compression pressure
of cylinder
Il NOTE
e Check the compression pressure with the
specified valve clearance.
* Always use a fully charged battery for you do
this test.
* Variances in cylinder compression values must
be less than 10%. L

Tools required
» Compression tester
Injector adaptor

Warm-up the engine.

Remove the air cleaner and muffler.

Remove the SCR muffler assembly.

Remove the SCR stay and base of SCR.

Remove the DPF intermediate harness, injector

intermediate harness and engine intermediate

harness from the bracket.

Remove the EGR cooler pipe.

7. Remove the injection pipe, cylinder head cover,
overflow pipe, injectors and gaskets of injector.

8. Set a compression tester (1) with the compression

tester adaptor (2) to the injector hole.

a0 =

o

(2) Compression tester adaptor

(1) Compression tester

9. Crank the engine with the starter to operate the
engine approx. 200 min~'(rpm).

10. Measure a maximum value of the compression
pressure.

2.95t0 3.13 MPa/
200 min~'(rpm)

30.0 to 32.0 kgficm? /
200 min~'(rpm)

427 to 455 psi /

200 min~'(rpm)

Factory specifi-
cation

Compression pres-
sure

2.30 MPa /

200 min~'(rpm)

23.5 kgficm? /

200 min~'(rpm)

334 psi / 200 min~'(rpm)

Allowable limit

11. Do the same steps twice for each cylinder.
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12. Install the removed parts.

Tightening tor-
que

Injector clamp nut

24 t027 N'm
2410 2.8 kgf'm
18 to 20 Ibf-ft

Overflow pipe joint
screw

9.81t0 11.2N"m
1.00 to 1.15 kgf-m
7.24 t0 8.31 Ibf-ft

Cylinder head cov-
er 1 screw

6.87t0 11.2N-m
0.700 to 1.15 kgf-m
5.07 to 8.31 Ibf-ft

Cylinder head cov-

9.81t0 11.2N'm
1.00 to 1.15 kgf-m

6. Remove the injection pipes and cylinder head
cover.

7. Align the [1TC] mark line on the flywheel and
projection on the housing.

3EEABAB1P029A _/

er 2 screw 7.24 t0 8.31 Ibf ft
N . 23t036 N'm
InJ.e.ctlon pipe re- 231037 kgf-m
taining nut 17 to 26 Ibf ft
124 t0 147 N'm
Base of SCR 12.6 to 15.0 kgf-m
91.2 to 108 Ibf-ft
49t0o 55N'm
SCR stay 5.0 t0 5.7 kgf-m
37 to 41 Ibf-ft
. 49t0 55N'm
fgswm"””“”g 5.0t0 5.7 kgf-m
37 to 41 Ibf-ft
15017 N'm

Slip band nut of
SCR mixing pipe

1.6t0 1.7 kgf-m
11 to 12 Ibf-ft

— RELATED PAGE
5.3 Removing selective catalytic reduction (SCR)

muffler on page 3-126

5.4 Removing CRS intermediate harness on page

3-127

6.42 Installing CRS intermediate harness on page

3-177

6.44 Installing SCR muffler assembly on page 3-181

4.2 Adjusting valve clearance

Il IMPORTANT
* You must check and adjust the valve clearance

when the engine is cold.

Tools required

* Feeler gauge

roOoDN~

harness from the bracket.

5. Remove the EGR cooler pipe.

Remove the air cleaner and muffler.
Remove the SCR muffler assembly.
Remove the SCR stay and base of SCR.

Remove the DPF intermediate harness, injector
intermediate harness and engine

intermediate

8. Make sure that the No. 1 piston comes to the
compression or overlap top dead center.
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9. Check the subsequent valve clearance at the mark
[1TC] with a feeler gauge.

Valve clearance Factory specifi- | 0.23 to 0.27 mm
(cold) cation 0.0091 to 0.010 in.
Hl NOTE

* If the clearance is out of the factory
specifications, adjust with the adjusting

Injector clamp nut

241027 N'm
2.4 t0 2.8 kgf-m
18 to 20 Ibf-ft

Overflow pipe joint
screw

9.81t0 11.2N'm
1.00 to 1.15 kgf-m
7.24 to 8.31 Ibf-ft

Cylinder head cov-
er 1 screw

6.87t0 11.2N'm
0.700 to 1.15 kgf-m
5.07 to 8.31 Ibf - ft

231036 N'm

Tightening tor- Inj_e_ctlon pipe re- 2310 3.7 kgf'm
que taining nut 17 to 26 Ibf-ft
124t0 147 N'm
Base of SCR 12.6 to 15.0 kgf-m

91.2 to 108 Ibf- ft

SCR mounting
screw

49t0 55 N'm
5.0 to 5.7 kgf'-m
37 to 41 Ibf-ft

Slip band nut of
SCR mixing pipe

151017 N'm
1.6t0 1.7 kgf-m
11 to 12 Ibf-ft

screw (1).
* Tighten the lock nut (2) of the adjusting
screw.
Adjustable cylinder location of pis- IN EX
ton )
1 * *
When No. 1 piston is at 2 *
compression top dead
center 3 *
4
1
When No. 1 piston is at 2 *
overlap position 3 *
4 ¢ *

(2) Lock nut

(1) Adjusting screw

10. Install the removed parts.

— RELATED PAGE

5.3 Removing selective catalytic reduction (SCR)
muffler on page 3-126

5.4 Removing CRS intermediate harness on page

3-127

6.42 Installing CRS intermediate harness on page

3-177

6.44 Installing SCR muffler assembly on page 3-181

4.3 Checking engine oil pressure

Tools required

» Oil pressure tester

1. Remove the engine oil pressure switch.
2. Set the oil pressure tester.
3. Operate the engine for warming-up.
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4. Measure the oil pressure at the idle speed and
rated speed.

Engine oil
pressure

1. Check the tension of fan belt halfway (1) between
the fan drive pulley and fan pulley with sonic belt
tension meter.

At idle Allowable | 2° kPef‘/ )
speed limit 0.5 kgf/em Sonic belt tension V3800-TIEF4
7 psi meter setting val- V3800-TIEF4(:: V3800-TIEF4H
200 to ue
\/3800- 390 kPa Mass
TIEF4 2.0t (Mass per1rib 1 m | 110 g/rib/m 18 g/rib/m
4.0 kgf/cm
V3800- 2 . g of belt)
TIEF4C 29 to Width 1 6
Factory 56 psi (Number of ribs)
specifica-
tion 200 to Span
,:t;z;t(;ad 450 kPa (Distance of be- 290 mm 317 mm
P 2.0to tween the fan drive . .
V3800- I | 11.4in. 12.5in.
TIEF4H 4.6 kgf/cm pulley and alterna-
2 tor pulley)
29 to
65 psi
150 kPa
Allowable | 4 5 ejem2 (
limit :
21 psi

9Y1211085ENSO01ALSE

Il NOTE
¢ If the oil pressure is less than the allowable
limit, do a check below.

Engine oil level
Oil pump

Oil strainer

Oil filter cartridge
Oil passage

Oil clearance
Relief valve

5. After checking the engine oil pressure, tighten its oil
pressure switch to the specified torque.

2CJGV00332A03

(1) Fan belt halfway

Hl NOTE

e If the measurement is out of the factory
specifications,
mounting screws and adjust its position.

loosen

the

alternator

que

Tightening tor-

1510 19 N'm
1.5t0 2.0 kgf'm
11 to 14 Ibf-ft

Oil pressure switch
taper screw

4.4 Checking fan belt tension

Tools required
¢ Sonic belt tension meter

V3800-TIEF4 | 44110 480N
45.0 to
V3800- 489 kg
: TIEF4C :
?Aeflttetrei?jsslt(;rr_ Factory speci- 99.2 to 107 Ibf
) fication 6
ling) 50 to 850 N
V3800- 66.3 to
TIEF4H 86.6 kgf
147 to 191 Ibf
V3800-TIEF4 | 110 480N
ooy
9kg
. TIEF4C
aeflttetregﬁlgc?;le Factory speci- 87.9 to 107 Ibf
operation) fication 420 to 550 N
V3800- 42,910
TIEF4H 56.0 kgf
94.5 to 123 Ibf
(Reference)

a. Push the belt halfway between the fan drive
pulley and alternator pulley at a specified force
to measure the deflection (2).

3-104

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H

KiSC issued 08, 2018 A



SERVICING
4. Checking and adjusting

3. ENGINE

i =

2. Check if the fan belt is worn out and sunk in the
pulley groove.

3EEABAB1PO17J

(2) Deflection

Hl NOTE

* If the measurement is out of the factory
specifications, loosen the alternator
mounting screws and adjust its position.

10 to 12 mm
0.40 to

Deflection (2)

Factory speci-
fication

V3800-TIEF4
V3800-
TIEF4C

0.47 in.
(under load of
59 to 68 N
(6.0 to 7.0 kg,
14 to 15 Ibf))

V3800-
TIEF4H

9.0to 11 mm
0.36 to
0.43in.
(under load of
59t0 68 N

(6.0 to 7.0 kg,
14 to 15 Ibf))

4.5 Checking fan belt damage and
wear

1. Check the fan belt for damage.

(A) (B)
3EEABAB1P018A
(A) Good (B) Bad
Il NOTE

* Ifitis "Bad" (B), replace it.

4.6 Checking radiator cap air
leakage

A CAUTION

* Remove the radiator cap only after you stop the
engine for a minimum of 10 minutes to decrease
its temperature.
If not, hot water can gush out and cause injury.

Tools required
* Radiator cap tester and an adaptor

1. Set a radiator tester and an adaptor on the radiator
cap.
2. Apply the specified pressure.

(A)

o we Swiguipe e’y .,:4'-"!..1. R

(8)

3EEABAB1P019B

88 kPa

Specified pressure 0.90 kgf/cm?

12 psi

(A) Good (B) Bad

Hl NOTE
« If the fan belt has a damage, replace it.
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3. Measure the time for the pressure to decrease to
specified pressure.

More than 10 seconds for
pressure decrease

from 88 to 59 kPa

from 0.90 to 0.60 kgf/cm?
from 12 to 8.6 psi

Pressure decreas- | Factory specifi-
ing time cation

3EEABAB1P162A

3EEABAB1P161A

Il NOTE
¢ If the measurement is less than the factory
specification, replace the radiator cap.

4.7 Checking radiator water leakage

Il NOTE
e The pressure of the leak test is different for
each radiator specification.
Thus, refer to the test pressure of each radiator
specification to do the leakage test.

Tools required
» Radiator tester and an adaptor
1. Fill a specified quantity of water into the radiator.
2. Set a radiator tester and an adaptor on the radiator.

3. Increase the water pressure to the specified
pressure with the radiator tester and an adaptor.

4. Check the radiator for water leakage.

Radiator water Factory specifi- | No leak at specified pres-

Il NOTE

* For water leakages from the pinhole, replace
the radiator or repair with the radiator
cement.

¢ When water leak is too much, replace the
radiator.

4.8 Checking opening temperature of
thermostat valve

Tools required
* Thermometer

1. Push down the thermostat valve and put the thread
between the valve and the valve seat.

2. Put the thermostat and the thermometer in the
container and increase the temperature of the water
gradually.

3. Take the thread, and float the thermostat in the
water.

4. As the coolant temperature rises, the valve will
open, and the thermostat will separate from the
thread.

5. Measure the temperature at this moment.

Thermostat valve
opening tempera-
ture

Factory specifi- | 74.5t0 78.5 °C
cation 166.1t0 173.3 T

leakage test cation sure
i
\\\
i
/ —t
/ &
s
% @ ;
.
3EEABAB1P160A
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6. Continue to increase the temperature and read the
temperature when the valve full opens gap.

Approx. 8 mm

Valve full opens gap Approx. 0.3 in

Full opening tem- Factory specifi- | 90 °C
perature cation 194 T

Hl NOTE
e If the measurement is out of the factory
specifications, replace the thermostat.

4.9 Checking battery voltage

A CAUTION

To prevent an accidental short circuit, attach
the positive cable to the positive terminal before
the negative cable is attached to the negative
terminal.

* Do not remove the battery cap while the engine
operates.

* Keep electrolyte away from eyes, hands and
clothes.
If you are spattered with it, clean with water
immediately.

* Keep open sparks and flames away from the
battery at all times.
Hydrogen gas mixed with oxygen becomes very
explosive.

Il IMPORTANT
* Do not disconnect or remove the battery when
you operate engine.

Tools required
+ Circuit tester
1. Stop the engine.

2. Measure the voltage with a circuit tester between
the battery terminals.

Factory specifi-

- More than 12 V
cation

Battery voltage

3EEAEAC1P0O31A

(1) Positive terminal (2) Negative terminal

Il NOTE
* If the battery voltage is less than the factory
specification, check the battery specific
gravity and charge the battery.

4.10 Checking battery specific
gravity

A CAUTION
To prevent an accidental short circuit, attach
the positive cable to the positive terminal before
the negative cable is attached to the negative
terminal.

* Do not remove the battery cap while the engine
operates.

* Keep electrolyte away from eyes, hands and
clothes.

If you are spattered with it, clean with water
immediately.

* Keep open sparks and flames away from the
battery at all times.

Hydrogen gas mixed with oxygen becomes very
explosive.

» If battery acid (dilute sulfuric acid) gets on you,
it could cause blindness or burns, or could
cause corrosion of machinery and tools so
please be careful when handling.

* Wear safety glasses and rubber gloves when
performing battery maintenance and inspection
(measuring specific gravity, filling water, or
charging).

* If the gas that is generated is ignited by an
ignition source, it may explode so be very
careful with sparks and fire.

* Keep your body and face as far away from the
battery as you can when performing
maintenance and inspection.

* Do not allow people who do not know how to
handle a battery or who do not sufficiently

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H

3-107
KiSC issued 08, 2018 A



3. ENGINE

SERVICING
4. Checking and adjusting

understand the danger perform inspection or
maintenance.

Il IMPORTANT
* Do not disconnect or remove the battery when
you operate engine.

Tools required
» Battery / coolant tester

Zero adjustment

1. Open the cover and drip water on the prism surface
using the included rod.

2. Close the cover.

3. Aim in a direction that is bright, look into the lens,
and adjust the focus until the gradations can be
seen clearly.

4. If the boundary line is not on the gradation baseline
(O position), turn the adjustment screw until it
matches.

5. When zero adjustment is complete, wipe the prism
and cover surface with a soft cloth or tissue paper.

Measurement of test field

1. Open the cover and drip test fluid on the prism
surface using the included rod.

2. Close the cover.

3. Aim in a direction that is bright, look into the lens
and read the gradation of the blue boundary line.

4. When the measurement is complete, wipe the
prism and cover surface with a soft cloth or tissue
paper.

9Y1210783GES001A

o )

* Electrolyte specific gravity and amount of
discharge.
Use the following table as a reference.

1.24 \ (C)

(A) 1.16

(D)

1.08

1.04

1.00
0 10 20 30 40 50 60 70 80 90 100

(B)

9Y1210783GES002A

(A) Electrolyte specific gravity
(B) Discharge
(C) Good

(D) Charging is necessary.

I NOTE

¢ Temperature conversion of electrolyte
specific gravity.

* Battery electrolyte specific gravity changes
based on temperature.

¢ Insert the value identified on a specific
gravity meter into the following conversion
equation for temperature correction to learn
an accurate specific gravity value. (Standard
temperature assumed to be 20 °C [68 T].)
D20 = Dt +0.0007 (t -20)
D20 = specific gravity value converted to
standard temperature of 20 °C (68 T)
Dt = measured specific gravity value at the
electrolyte temperature t °C

4.11 Checking starter motor

A CAUTION

e To prevent an accidental short circuit, attach
the positive cable to the positive terminal before
the negative cable is attached to the negative
terminal.

* Do not remove the battery cap while the engine
operates.

* Keep electrolyte away from eyes, hands and
clothes.
If you are spattered with it, clean with water
immediately.

* Keep open sparks and flames away from the
battery at all times.
Hydrogen gas mixed with oxygen becomes very
explosive.

* Hold the starter to prevent its movement when
you do a test on the motor.

3-108

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H

KiSC issued 08, 2018 A



SERVICING
4. Checking and adjusting

3. ENGINE

Il IMPORTANT
* Do not disconnect or remove the battery when
you operate engine.

Il NOTE
* B terminal: It is the terminal that connects the
cable from the battery to the starter.
e C terminal: It is the terminal that connects the
cable from the motor to the magnet switch.

Tools required
+ Circuit tester
Jumper lead

Disconnect the negative cable from the battery.
Disconnect the positive cable from the battery.
Disconnect the leads from the starter B terminal.
Remove the starter from the engine.

Connect a jumper lead from the starter C terminal
(1) to the battery positive terminal (2).

6. Connect a jumper lead momentarily between the
starter body and the battery negative terminal (3).

o s 0N =

(2)

f b (3)
|

M
3EEABAD1P003A

(1) C terminal
(2) Positive terminal

(3) Negative terminal

Hl NOTE
e If the motor does not operate, starter is
damaged, repair or replace the starter.

4.12 Checking magnetic switch of
starter

A CAUTION

e To prevent an accidental short circuit, attach
the positive cable to the positive terminal before
the negative cable is attached to the negative

terminal.

* Do not remove the battery cap while the engine
operates.

* Keep electrolyte away from eyes, hands and
clothes.

If you are spattered with it, clean with water
immediately.

* Keep open sparks and flames away from the
battery at all times.
Hydrogen gas mixed with oxygen becomes very
explosive.

Il IMPORTANT
* Do not disconnect or remove the battery when
you operate engine.

Hl NOTE
* B terminal: It is the terminal that connects the
cable from the battery to the starter.
e C terminal: It is the terminal that connects the
cable from the motor to the magnet switch.

Tools required
» Circuit tester
Jumper lead

Disconnect the negative cable from the battery.
Disconnect the positive cable from the battery.
Disconnect the leads from the starter B terminal.
Remove the starter from the engine.

Connect a jumper lead from the starter S terminal
(1) to the battery positive terminal (2).

6. Connect a jumper lead momentarily between the
starter body and the battery negative terminal (3).

ok wDdN -~

3EEABAD1P004A

(1) S terminal
(2) Positive terminal

(3) Negative terminal

Il NOTE

e If the pinion gear does not come out, the
magnetic switch is damaged, repair or
replace the starter.

4.13 Checking intake air heater

Tools required
» Circuit tester

1. Disconnect the leads from the intake air heater.
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2. Measure the resistance between the positive
terminal (1) and the intake air heater body (2).

Resistance of the 12 V specifica-
heater coil tion

Approx. 0.3 Q (Approx.
42 A:at25°C (77 )

9Y1200165ENSO72A
(1) Positive terminal

(2) Intake air heater body

Il NOTE

¢ If the resistance value is at 0 Q (ground
short), replace the intake air heater.

¢ If the resistance value is infinity, the heat
coil is disconnected. Replace the intake air
heater.

4.14 Checking exhaust gas leakage
of turbocharger turbine side
1. Check the exhaust port (3) and the inlet port (5)

side of the turbine housing (1) for exhaust gas
leakage.

9Y1211085GES011A

(5) Inlet port
(6) Gasket

(1) Turbine housing
(2) Gasket

(3) Exhaust port
(4) Gasket

B NOTE
¢ If you find a gas leakage, tighten the screws
and nuts again or replace the gasket (2) /
(4) / (6) with a new one.

4.15 Checking air leakage of
turbocharger compressor side

1. Check the inlet hose of the compressor cover (1) for
air leakage.

2. Check the suction side of the inlet hose for loose
connections or cracks.

(1) Compressor cover

Hl NOTE
* If you find an air leakage, change the clamps
and / or the inlet hose.

4.16 Checking radial clearance of
turbocharger

1. Check the radial clearance between the wheel and
the housing.

3EEABAB1P203A

Hl NOTE
* If the wheel touches the housing, replace the
turbocharger assembly with a new one.

4.17 Checking injector

Tools required
» Circuit tester

1. Remove the cylinder head cover 2.
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2. Disconnect the injector cable.

3. Measure the resistance between injector terminals
(1) and (2).

Factory specifi-

- 041t00.7Q
cation

Resistance

3. Measure the resistance between PCV terminals (1)
and (2).

Factory specifi-

Resistance 0.47 Q at 20 °C (68 T)

cation

Hl NOTE
* If the measurement is out of the factory
specifications, replace the injector.
* When replace the injector, write the ID (4)
(QR (3)) code of replaced injector in the ECU
with the diagnosis tool.

Il NOTE
e If the measurement is out of the factory
specifications, replace the supply pump.

) - @)

9Y1200274CRS085A

(1) (2)
hY 4

/s

C)

9Y1200058ENI011A
(1) Terminal COMMON (4) ID code
(2) Terminal TWV (a) Injector

(3) QR code

— RELATED PAGE

7.55 Replacing injector on page 3-212

4.18 Checking pre-stroke control
valve (PCV)

Tools required
+ Circuit tester

1. Place the key switch in the OFF position.
2. Disconnect the PCV wiring harness connector.

= =
9Y1200274CRS072A—7 77 7 > ") .

(1) Terminal PCV— (a) Pre-stroke control valve
(2) Terminal PCV+ (PCV)

— RELATED PAGE
7.54 Replacing supply pump on page 3-210

4.19 Checking pressure relief valve
(PRV)

Tools required
» Circuit tester

1. Place the key switch in the OFF position.
2. Disconnect the PRV wiring harness connector.
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3. Measure the resistance between PRV terminals (1)
and (2).

Factory specifi-

- 0.47 Qat20 °C (68 T)
cation

Resistance

Il NOTE
¢ If the measurement is out of the factory
specifications, replace the rail assembly.

9Y1200274CRS075B

(1) Terminal PRV+ (a) Pressure relief valve (PRV)
(2) Terminal PRV—

— RELATED PAGE
5.12 Removing common rail on page 3-131

6.35 Installing common rail on page 3-172

4.20 Checking boost sensor

Tools required
» Circuit tester

1. Place the key switch in the ON position.

2. Measure the voltage between the boost sensor
terminal (2) and (3) connector from the wiring
harness side.

3. Start the engine, change the depressed amount of
the accelerator pedal, and check the same items

(a)
(1) @ 3

3EEABAH1P091A

again.
Engine state Output voltage
Key switch ON Approx. 1.0V

After engine start-
up

Factory specifica-
tion

Approx. 1.0t0 2.2V

(1) Terminal A-VCC2 (a) Terminal layout
(2) Terminal PIM
(3) Terminal A-GND4

4. Set the key switch to the OFF position.

5. Disconnect the boost sensor connector from the
socket.

6. Place the key switch in the ON position.

7. Measure the voltage between boost sensor terminal
(2) and (3) connector (from the wiring harness
side).

Terminal PIM (2) Factory specifi-
and terminal A- cation Approx. 5V
GND4 (3)

Hl NOTE

e If the measurement is out of the factory
specification, replace the boost pressure
sensor.

4.21 Checking intake air temperature
sensor

Tools required
« Circuit tester

1. Turn the key switch OFF.
2. Remove the connector from the sensor side.

Il NOTE
e If the measurement is out of the factory
specifications, measure the voltage between
boost sensor terminal (1) and (3) (from the
wiring harness side).

3-112

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H

KiSC issued 08, 2018 A



SERVICING
4. Checking and adjusting

3. ENGINE

3. Measure the resistance between the terminals on
the sensor side.

Factory specification
Temperature Resistance
gg ;C Approx. 2.4 kQ
615?100% Approx. 0.58 kQ
;?g ;C Approx. 0.18 kQ
Hl NOTE

e If the measurement is out of the factory
specifications, replace the intake air

temperature sensor (1).

(1) Intake air temperature sen-
sor

4.22 Checking crankshaft position
sensor

1. Disconnect the sensor and check the following
items.

» Check that there is a large amount of magnetic
foreign material adhering to the sensor surface
or not.

» Check that there are interference marks of the
pulsar and the sensor or not.

*+ Check that there are any pulsar gear
abnormalities or not.

9Y1200089CRS039A
(1) Crankshaft position sensor

Il NOTE
¢ If the sensor is faulty, replace the crankshaft
position sensor.

— RELATED PAGE
4.34 Adjusting crankshaft position sensor air gap on
page 3-118

4.23 Checking camshaft position
sensor

1. Disconnect the sensor and check the following
items.

* Check that there is a large amount of magnetic
foreign material adhering to the sensor surface
or not.

* Check that there are interference marks of the
pulsar and the sensor or not.

* Check that there are any pulsar gear
abnormalities or not.

9Y1200089CRS039B
(1) Camshaft position sensor

Il NOTE
e If the sensor is faulty, replace the camshaft
position sensor.
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4.24 Checking coolant temperature
sensor
Tools required
» Circuit tester
1. Turn the key switch OFF.
2. Remove the connector from the sensor side.

3. Measure the resistance between the terminals on
the sensor side.

Factory specification
Temperature Resistance
gg fFC Approx. 2.5 kQ
‘118 ;E; Approx. 1.2 kQ
?g(ﬁ Approx. 0.58 kQ
?%?r Approx. 0.32 kQ
;(1)2 jFC Approx. 0.18 kQ
Il NOTE

e If the measurement is out of the factory
coolant

specifications, replace the
temperature sensor (1).

N )
3EEABAH1PO8TA N

(1) Coolant temperature sensor

4.25 Checking EGR system

Tools required
* Circuit tester
1. Disconnect the EGR valve connector.
2. Check of battery line of motor in EGR valve.

3. Measure the voltage between terminal power (4)
and terminal ground (3) at key ON status.

Terminal power (4)
and terminal
ground (3)

Factory specifi-

: 9to 16 V
cation

(@) M @ 6 @

\

=N

i

2CJGV00313A01

(1) Terminal CAN1-H
(2) Terminal CAN1-L
(3) Terminal ground

(4) Terminal power (+12 V)
(a) Terminal layout

4.26 Checking air flow sensor

Tools required
» Circuit tester

1. Turn the key switch OFF.
2. Remove the connector from the sensor side.
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3. Measure the resistance between the terminal IATS Factory specification
(2) and the terminal A-GND 10 (1) on the sensor
; Temperature Resistance
side.
100 °C
Factory specification 212 °F Approx. 18.3 kQ
Temperature Resistance 150 °C
. 302 F Approx. 7.88 kQ
68 F Approx. 2.43 kQ 200 °C
392 F Approx. 4.00 kQ
‘1‘8 4% Approx. 1.15 kQ P
482 F Approx. 2.30 kQ
60 °C
140 F Approx. 0.587 kQ
80 °C
176 F Approx. 0.321 kQ
Hl NOTE
e If the measurement is out of the factory
specifications, replace the air flow sensor.
(M 2 (3) 4) (5)
\.Li.l:lﬂ./
9Y1200242CRS047B

1
9Y1200244CRS017B N

o
| }
(4) Terminal Ground
(5) Terminal Power (+12 V)

(1) Terminal A-GND 10
(2) Terminal IATS
(3) Terminal AFS

4.27 Checking exhaust gas
temperature sensor

Tools required
« Circuit tester

1. Turn the key switch OFF.

2. Remove the connector from the sensor side.

3. Measure the resistance between the terminal (1)
and terminal A-GND3 (2) on the sensor side.

(1) Terminal (To: IDOC, T1:
ODOC, T2 : ODPF)

(2) Terminal A-GND3

4.28 Checking SCR inlet temperature
sensor

Tools required
» Circuit tester

1. Turn the key switch OFF.
2. Remove the connector from the sensor side.
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3. Measure the resistance between the terminals on
the sensor side.

Hl NOTE
e If the measurement is out of the factory
specifications, replace the DEF pump.

(a)

Resistance Factory specifi- | 54 o @25 °c (77 )
cation
8004 — — — — \ + -
| |
| |
600 — — - — ‘ T
(1) ‘ '
400+ ————— o~ ——— — — }—————————:-
| |
| |
e i e e il
| | | | |
| | | | |
0 t t i t t
-40 200 400 600 800 1000
(-40) (392)  (752)  (1112) (1472) (1832)
2CJGV00113A01 (2)

(1) Sensor resistance (Q) (2) SCR temperature (°C ()

B NOTE
e If the measurement is out of the factory

specifications, replace the SCR inlet
temperature sensor.

(a)

9Y1200274CRS013B

(3) Terminal EGT 1 (a) SCR temperature sensor ter-
(4) Terminal SGND minal layout

4.29 Checking DEF pump

Tools required
» Circuit tester
1. Disconnect the DEF pump unit connector.

2. Measure the resistance betweenthe Kand D/E /L
of the DEF pump unit side connector.

9Y1200274CRS016B U
D Terminal DEF pump (U- K Terminal SGND
phase) (a) Terminal layout
E  Terminal DEF pump (V-
phase)
L  Terminal DEF pump (W-
phase)

4.30 Checking DEF tube

Tools required
» Circuit tester

1. Disconnect the tube heater.

Resistance
D—K Factory specifi- )
E—K cation Approx. 1.5 kQ or higher
L—K
. V3800-TIEF4, V3800-TIEFAC, V3800-TIEF4H
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2. Measure the resistance between terminal tube
heater (1) and terminal power (2).

Suction Q%pg 7m
Resistance Delivery Es:ttic;r: spect /;,gpgr-f 73 m
Return 250 am
Hl NOTE

* If the measurement is out of the factory
specifications, replace the tube heater.

(a)

9Y1200274CRS023A

(1) Terminal tube heater
(2) Terminal power (+12 V)

(a) Tube heater terminal

4.31 Checking DEF injector
Tools required

e Circuit tester

1. Disconnect the injector cable connector.

2. Measure the resistance between injector terminal
INJ (+) (1) and terminal INJ (-) (2).

Factory specifi-

Resistance Approx. 7 Q

cation

Hl NOTE

e If the measurement is out of the factory
specifications, replace the DEF injector.

* When replace the DEF injector, write the ID
(QR) code of replaced DEF injector in the
ACU with the diagnosis tool.

@) (1) @)

=

= ——
5|

~ ”
OY1200274CRS015A = —

(1) Terminal INJ (+)
(2) Terminal INJ (-)

(a) DEF injector

— RELATED PAGE
7.60 Replacing DEF injector on page 3-228

4.32 Checking DEF tank unit

1. Make sure that there is no leakage of DEF (urea
aqueous) tank.

| Factory specification | No leakage of DEF |

Il NOTE
e If the measurement is out of the factory
specifications, replace the DEF tank.

(a)

9Y1200274CRS011A
(a) DEF tank unit

4.33 Checking coolant valve

Tools required
» Circuit tester

1. Disconnect the tank heater coolant valve connector.
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2. Measure the resistance between coolant valve (+)
terminal (1) and coolant valve (-) terminal (2).

Factory specifi- | Approx. 9to 13 Q at

Resistance .
cation room temperature

B NOTE
¢ If the measurement is out of the factory
specifications, replace the coolant valve.

(1) Crankshaft position sensor (2) Crankshaft position sensor
1) mounting screw

(a) 3. Align the TC mark of flywheel with the flywheel
housing timing window.
4. Install the measurement jig 1 (3) to the sensor

| (2) mounting position.

—

9Y1200274CRS009A

(1) Coolant valve (+) (a) Coolant valve terminal layout
(2) Coolant valve (-)

b

4.34 Adjusting crankshaft position
sensor air gap

Il IMPORTANT

* If you drop the crankshaft position sensor, do
not reuse it.

* If the crankshaft position sensor, gear case
and/or pulsar gear are replaced, use a
combination of shims to adjust the sensor's air

gap.

Tools required

* Measurement jig 1

* Measurement jig 2

» Dial gauge

1. Remove the crankshaft position sensor mounting
screw (2).

2. Remove the crankshaft position sensor (1).
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5.

Set the dial gauge at the measurement jig 2 (4),
then measure the protrusion (5) of the jig 1 (3).

9Y1210478ENS038A

T ®)

(3)—_|

@)
(4)
®)

6.

Measurement jig 1
Measurement jig 2
Protrusion

(6) Gear case
(7) Pulsar gear

Refer to the protrusion (5) you measured, and
select the number of adjusting shims (9) from the
table.

Combination of shims

Protrusion (5)

Thickness & number of shims

Shim (10)
0.25 mm
0.0098 in.

Shim (11)
0.50 mm
0.020 in.

Shim (12)
1.00 mm
0.0394 in.

1G381-044
20

1G381-044 | 1G381-044
30 40

2.251t02.50 mm

0.0886 to 0.0984 in.

1

- 2

2.00t0 2.25 mm

0.0788 to 0.0885 in.

1.75 t0 2.00 mm

0.0689 to 0.0787 in.

1.50 to 1.75 mm

0.0591 to 0.0688 in.

1.25t0 1.50 mm

0.0493 to 0.0590 in.

1.00 to 1.25 mm

0.0394 to 0.0492 in.

0.750 to 1.00 mm

0.0296 to 0.0393 in.

0.500 to 0.750 mm

0.0197 to 0.0295 in.

0.250 to 0.500 mm
0.00985 to
0.0196 in.

0to 0.250 mm
0 to 0.00984 in.

Air gap (8)

Factory specifi-
cation

0.25t0 1.4 mm
0.0099 to 0.055 in.

(8) (9)

/ (9)

9Y1210478ENS039A

(10)

(11

(12)

(1) Crankshaft position sensor

) Gear case
(7) Pulsar gear

) Airgap

) Shim

(10) Shim (0.25 mm (0.0098 in.))

(11) Shim (0.50 mm (0.020 in.))
(12) Shim (1.00 mm (0.0394 in.))

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H

3-119
KiSC issued 08, 2018 A



3. ENGINE

SERVICING
4. Checking and adjusting

7. Install the crankshaft position sensor (1) and tighten
to the specified torque.

Crankshaft posi- 4t05N'm
tion sensor mount- | 0.4 to 0.6 kgf-m
ing screw (2) 3 to 4 Ibf-ft

Tightening tor-
que

4.35 Checking fuel leakage of the
overflow pipe

Tools required
» Air pressure adjustment equipment

Specification of air pressure adjustment equipment

Parts name Specification or code No.

0.030 to 0.86 MPa
0.31 to 8.7 kgflcm?
4.4 t0 120 psi

Regulator (1)

0 to 0.06 MPa
0 to 0.6 kgf/cm?
0 to 8 psi

Pressure gauge (2)

14117-42560

Fuel pipe joint (3)

| ‘ / )
(1 Q/l)

K
gl

—— -

3)
b

9Y1200165ENS037C

(1) Regulator
(2) Pressure gauge

(3) Fuel pipe joint

1. Connect the fuel pipe joint (3) of air pressure
adjustment equipment to the eye joint bolt (5).

2. Tighten the valve (6).

3. Connect the air hose to the air pressure adjustment
equipment.

4. Adjust the air pressure of the regulator (1).

0.03 to 0.05 MPa

Air pressure of regulator 0.3 to 0.5 kgficm?

5to 7 psi

5. Open the valve (6) gradually, then add pressure.

0.03 MPa

Adding pressure 0.3 kgf/cm?

4 psi

6. Tighten the valve (6).
7. Check the decreased pressure after 4 seconds.

After 4 second is lower than
0.001 MPa

0.01 kgf/cm?

0.1 psi

Decreased pressure

9Y1210478ENS040F
(1) Regulator (6) Valve
(4) Overflow pipe (7) Gasket

(5) Eye joint bolt

Hl NOTE

* If the decreased pressure is higher than
standard value, it means that there is fuel
leakage.
Replace the gasket (7), then check the fuel
leakage again.

4.36 Selecting cylinder head gasket

Replacing cylinder head gasket

1. Make sure to note the notch (a), (b) or (c) of
cylinder head gasket in advance.

2. Replace the same notch (a), (b) or (c) as the
original cylinder head gasket (1).
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(1)

6 Qe 5025 Tig Oy a0
i@(j’/v’//ﬂ\?@?
O;\—-/né’o\—/og\u\—/uag\v 00

s CRCIE P I PC L )

3. Use the table below to select an applicable
cylinder head gasket.

Piston
head's pro-
trusion or re-

Notch of cyl- Code num- cessing from
inder head Model the level of
ber
gasket crankcase

cylinder face.
(average of 4

3EEABAB1P068A

(1) Cylinder head gasket
(A) Gear case side

(B) Flywheel side

(@) 2 notches

(b) 1 notch
(c) Without notch

Selecting cylinder head gasket

Il NOTE

* When replacing the piston, piston pin bushing,
connecting rod or crank pin bearing, select the
cylinder head gasket thickness to meet with the
top clearance.

1. Measure the piston head's protrusion or
recessing between measurement points (2) of
the each piston and crankcase surface using
the dial gauge as shown in figure.

pistons)
2 notches (a) | V3800-TIEF4 | 1G514-03310 | -0.0700 to
V3800- +0.0490 mm
TIEF4C -0.00275 to
+0.00192 in.
V3800- 1J507-03310 | +0.220 to
TIEF4H +0.340 mm
+0.00867 to
+0.0133 in.
1 notch (b) V3800-TIEF4 | 1G514-03600 | +0.0500 to
V3800- +0.149 mm
TIEF4C +0.00197 to
+0.00586 in.
V3800- 1J507-03600 | +0.341 to
TIEF4H +0.441 mm
+0.0135 to
+0.0173 in.
Without notch | V3800-TIEF4 | 1G514-03610 | +0.150 to
(c) V3800- +0.200 mm
TIEF4C +0.00591 to
+0.00787 in.
V3800- 1J507-03610 | +0.442to
TIEF4H +0.492 mm
+0.0174 to
+0.0193 in.

3EEABAC1P026A

(2) Measurement points

2. Calculate the average of the measurements.

4.37 Measuring angular deviation
between crankshaft T.D.C. and crank
position sensor detected T.D.C.

l IMPORTANT

* If the crankshaft, gear case and/or crank gear
are replaced, it is necessary to calibrate the
injection timing with the diagnosis tool.

Tools required
+ Dial gauge
+ Circuit tester
» Rotation Sensor Signal Interface Unit

1. Remove the cylinder head cover, an injector and
rocker arm.
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2. Bring the piston of cylinder 4 to T.D.C. B IMPORTANT

* The reference line (9) indicates the T.D.C. of
| the crankshaft.

3EEABAB1P029B v
(1) TC mark (flywheel housing) (2) TC mark (flywheel)

A zak"
3. Remove the #4 exhaust valve bridge arm and valve 9Y1200165ENS059A

spring.

4. Insert a small O-ring (5) so the valve does not fall
into the cylinder.

5. Set a dial gauge (3) on the tip of the valve (4).

Il IMPORTANT
¢ Do not drop the valve (4) into the cylinder.

9Yi1 2001 65ENSOBOAYE -

(6) Tri-square (9) Reference line
(7) Flywheel housing
(8) Flywheel

9. Connect the engine harness and the main switch.
10. Connect the battery.

9)41200165ENS058 AW

(3) Dial gauge (5) O-ring
(4) Valve

6. Turn the flywheel counterclockwise and measure
the position where the tip of the valve (4) is the
highest.

Il IMPORTANT
* When measuring the highest position of the
tip of the valve (4), do not rotate the flywheel
clockwise.
If you go past the highest point of the valve
(4), back the flywheel up slightly and
measure the highest point of the valve (4).

7. Stop the flywheel at the position where the tip of the
valve (4) is the highest.

8. Put a tri-square (6) on the flywheel housing (7) and
flywheel (8) and draw a reference line (9).
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11. Attach a circuit tester (10) to the output terminal
(13) and ground terminal (12) of the crankshaft
position sensor (11).

(15)

(16)
9Y1210478ENS035A

(14) Pulsar gear (16) Missing teeth
(15) 14th tooth

17. That point is where the crankshaft position sensor
detects T.D.C.

Il IMPORTANT

* The position where the needle of the tester
changes momentarily from 0 —5 V is the
detection point of crankshaft position
sensor T.D.C. (18).

18. Set the tri-square (6) on the reference line (9) on
the flywheel housing side and mark the detection
point of crankshaft position sensor T.D.C. (18) on

\ L ] } the flywheel.
9Y1210478ENS036A I :

(10) Circuit tester (13) Output terminal
(11) Crankshaft position sensor
(12) Ground terminal

12. Turn the main switch ON.

13. Turn the flywheel (8) and make sure that the
voltage of the crankshaft position sensor (11) goes
from0—-5Vor5—-0V.

Il IMPORTANT
* When the crankshaft position sensor (11)
detects the teeth of the pulsar gear (14), the
tester indicates 0 V.

(6) Tri-square (9) Reference line

14. Rotate the flywheel (8) and align the crankshaft
position sensor (11) to the part of the pulsar gear
(14) that is missing teeth (16).

15. The 14th tooth (15) from the missing teeth (16) is
the standard.

16. Slowly turn the flywheel counterclockwise and stop
the flywheel at the point where the needle of the
tester changes momentarily from 0 — 5V, the 14th
tooth (15).
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19. Measure the actual interval (19) between the
crankshaft T.D.C. (17) and the detection point of
crankshaft position sensor T.D.C. (18).

9Y{1200165ENS0B1A 7 3

9y 210651 ENSOOA

(17) Crankshaft T.D.C. (19) Actual interval

(18) Detection point of crankshaft
position sensor T.D.C.

20. Calculation of fuel injection timing correction
1.0 mm (0.039 in.) = 360 / (flywheel diameter x ).

Il IMPORTANT

¢ The reference line indicates the crankshaft
T.D.C. (17) of the crankshaft.
If the detected T.D.C. is ahead of the
crankshaft T.D.C., it is considered minus.
If the detected T.D.C. lags behind the
crankshaft T.D.C., it is considered plus.

Il NOTE
¢ Corrected angle = (360 / (flywheel diameter x
)) % actual interval

21. Overwrite the injection timing correction value in the
engine ECU.

4.38 Replacing the SCR mixing pipe
and slip band

Removing SCR mixing pipe and slip band
1. Remove the DEF injector band (3) and gasket.
2. Remove the DEF injector (4) from the SCR mixing

pipe (2).

Check and write down the position of the SCR
mixing pipe slip band nut (1) and what direction it is
facing.

Loosen the SCR mixing pipe slip band nut (1).

Pull out the SCR inlet pipe (5).

Open up the joint of SCR mixing pipe slip band (6)
and remove it from the SCR mixing pipe (2).
Remove the SCR mixing pipe slip band gasket (7).
Remove the SCR mixing pipe slip band slip flare

(8).

(1)

()
@)
(4)
®)

9Y1211085ENS038A
SCR mixing pipe slip band (6) SCR mixing pipe slip band
nut (7) SCR mixing pipe slip band
SCR mixing pipe gasket
DEF injector band (8) SCR mixing pipe slip band
DEF injector slip flare
SCRinlet pipe

Installing SCR mixing pipe and slip band

1.

Make sure the new SCR mixing pipe slip band
gasket (7) and slip flare (8) are fully set in the V
shaped part (10) for the band.

Assemble the SCR mixing pipe slip band (6) on the
SCR mixing pipe flare (9).

Make sure the SCR mixing pipe flare (9) is set on
the SCR mixing pipe slip band gasket (7) and V
shaped part (10).

Reconfirm that the SCR mixing pipe slip band
gasket (7) and slip flare (8) are fully set in the V
shaped part (10) for the band.

Install the SCR inlet pipe (5) on the SCR mixing
pipe slip band (6) and push it on until it reaches the
SCR mixing pipe flare (9).
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9Y1211085ENS039A

(5) SCRinlet pipe

(6) SCR mixing pipe slip band

(7) SCR mixing pipe slip band
gasket

(8) SCR mixing pipe slip band
slip flare

(9) SCR mixing pipe flare
(10) V shaped part

6. Rotate the SCR mixing pipe slip band (6) to make
sure it adapts and is set correctly.

7. Set the SCR mixing pipe slip band nut (1) in the
position that it was in prior to disassembly and
temporarily tighten the nut.

(6)

9Y1211085ENS040A

(1) SCR mixing pipe slip band
nut

(6) SCR mixing pipe slip band

8. Install the SCR muffler (11) on the engine or
machine and make sure the SCR mixing pipe (2)
and SCR inlet pipe (5) are set in their correct
positions.

9. In the case that the positions of the SCR mixing
pipe (2) and SCR inlet pipe (5) are not correct,
loosen the temporarily tightened nut (1) and set the
SCR mixing pipe (2) and SCR inlet pipe (5) in their
correct positions.

10. Correctly set the SCR mixing pipe inlet pipe flange
part (12) and muffler full assembly (DPF) flange
part (12).

11. Tighten until the resistance increases when
tightening the SCR mixing pipe slip band nut (1).

12. Upon increase of resistance while tightening, move
the SCR mixing pipe (2) up and down and side to
side until the tension is equal all around the

circumference adapting the SCR mixing pipe slip
band (6).

(2) SCR mixing pipe
(5) SCRinlet pipe
(11) SCR muffler

(12) Flange part

13. Tighten the SCR mixing pipe slip band nut (1) to the
specified torque.

14. Make sure the SCR mixing pipe slip band nut (1) is
screwed to (A) from the tip of the screw.

Tightening tor- | SCR mixing pipe 15t0 17 N’"f‘}
ue slip band nut (1) 1.6t0 1.7 kgf-m
i 11 to 12 Ibf-ft
(A) Approx. 20 mm
Approx. 0.79 in.

9Y1211085ENS040B

(1) SCR mixing pipe slip band
nut

Hl NOTE

e If less than 15 mm (0.59 in.), move the SCR
mixing pipe (2) up and down and side to
side again to further adapt the SCR mixing
pipe slip band (6).

* Make sure the tightening torque of the SCR
mixing pipe slip band nut (1) is 12 N°'m
(1.2 kgf-m, 8.8 Ibf- ft) or higher.

e If the tightening torque is not 12 N'm
(1.2 kgf-m, 8.8 Ibf-ft) or higher, tighten the

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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SCR mixing pipe slip band nut (1) to the
specified torque.

15. Replace the DEF injector band (3) and gasket with
new one.

16. Make sure keep clean the contact surface of
gasket.

17. Tighten the DEF injector band (3) to their specified
torque.

3.7t04.0N'm
0.38 to 0.40 kgf-m
2.8t02.9 Ibf-ft

Tightening tor- DEF injector band
que (3)

5. Disassembling
5.1 Draining engine oil

1. Start and increase the temperature of the engine for
approximately 5 minutes.

2. Put an oil pan below the engine.

3. Remove the drain plug (1) to drain the engine oil.

(1

2CJGV00212A01
(1) Drain plug

4. After you drain, tighten the drain plug (1) to the
specified torque.

Tightening tor- 45t0 53 N'm
uge o Drain plug (1) 4.5t05.5kgf-m
i 33 to 39 Ibf- ft

5.2 Draining coolant

A CAUTION

e Do not remove the radiator cap while you
operate or immediately after you stop the
engine.

¢ If not, hot water can flow out from the radiator.

e Only open the cap after more than 10 minutes
for the temperature of the radiator to decrease.

1. Prepare a bucket.

2. Remove the radiator cap (1) to drain the coolant
fully.

3EEABAB1PO14A
(1) Radiator cap

3. Open the drain valve (2) and drain plug (3) to drain
the coolant.

(2) Drain valve (3) Drain plug

4. After you drain, close the drain valve (2) and drain
plug (3).

5.3 Removing selective catalytic
reduction (SCR) muffler

Il IMPORTANT

* Be sure to loosen the NOx sensor tightening
nut or the SCR inlet temperature sensor
tightening nut with crowfoot wrench to prevent
the damage of the sensor or pipe.
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e If it is still hard to loosen, apply the lubricant
spray to threaded portion and soak it with
lubricant.

Tools required

+ Crowfoot wrench
Lift the SCR muffler assembly (3).
Loosen the SCR mounting screw (4).
Remove the 4 nuts (5) of SCR mixing pipe (1).
Loosen the bolt of SCR mixing pipe stay (2).
Remove the SCR muffler assembly (3).

ok wd -~

5 R

kLl ;
9Y1211085GES013A _ g | LS
(1) SCR mixing pipe (4) SCR mounting screw
(2) SCR mixing pipe stay (5) Nut
(3) SCR muffler assembly

6. Remove the SCR stay (6).

9Y1211085GES015B

(6) S stay
7. Remove the base of SCR (7).

(7) Base of SCR

5.4 Removing CRS intermediate
harness

1. Disconnect the engine ECU intermediate harness.

2. Remove the DPF intermediate harness (1) from the
bracket.

3. Remove the injector intermediate harness (2) from
the bracket.

4. Remove the engine intermediate harness (3) from
the bracket.

(1) DPF intermediate harness (3) Engine intermediate harness

(2) Injector intermediate harness

5.5 Removing external components

1. Remove the air cleaner.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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2. Remove the starter (1).

(8)

T

' ¥ 2CJGV00174A01 . ‘ = (|
JGV0171A01 e (e (6) Cooling fan (7) Fan pulley
(1) Starter
3. Remove the oil separator (2). 5.6 Removing DPF muffler full
gy 3 assembly
Il IMPORTANT

¢ Since the DPF that was dropped or given a
shock cannot be reused even if there is no
damage outwardly, replace it with a new one.

e Be sure to loosen the temperature sensor
tightening nut or the differential pressure pipe
tightening nut with crowfoot wrench to prevent
the damage of the sensor or pipe.

e If it is still hard to loosen, apply the lubricant
spray to threaded portion and soak it with

lubricant.
(2) Oil separator B NOTE
4. Loosen the cooling fan mounting screws (3). * Always work in the workshop equipped with an

electric lift (including mobile lift).

¢ Put a product (engine) on a stable ground, and
set the parking brake.

¢ As the DPF muffler full assembly is hot just
after the engine shutdown, make sure to start
operation after it gets cool.

* Make sure not to let any foreign substances
enter the opening section during the operation.

¢ Make sure not to damage the DPF muffler full
assembly by falling or impact as it contains a
ceramic filter.

* Before removing the DPF muffler full assembly
from a product (engine), connect the diagnosis
tool (Diagmaster), check the failure history, and
save the project.

2CJGV00173A01 d * Before removing the DPF for cleaning, keep the

(3) Cooling fan mounting screw ) Fan belt records of the engine serial number, filter comp

(4) Alternator (DPF) part number, filter comp (DPF) serial

number, catalyst (DOC) part number, catalyst

(DOC) serial number, and engine operating time,

which are required in preparing the DPF

cleaning order form.

5. Remove the alternator (4).
6. Remove the fan belt (5).

7. Remove the cooling fan (6) and fan pulley (7).
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¢ Since the engine operating time is recorded in
the ECU, check the operating time by
connecting the service tool (Diagmaster).

¢ When removing the muffler full assembly (DPF),
make sure that the temperature sensor,
differential pressure sensor, and differential
pressure pipe do not make contact with
surrounding parts.

Tools required
» Crowfoot wrench

1. Remove the connectors of temperature sensor (1),
(2), (3) from the bracket.

2. Remove the clamp (5).

3. Remove the 4 muffler flange screws (6).

=

Oyl 211 085G ES0 1758

(1) Connector of temperature (4) Differential pressure sensor
sensor (To) (5) Clamp

(2) Connector of temperature (6) Muffler flange screw
sensor (T1) (7) Muffler flange

(3) Connector of temperature
sensor (T2)

4. Remove the muffler full assembly (DPF) mounting
screws (8).

9Y1211085GES018B '}

(8) Muffler full assembly (DPF)
mounting screw

5. Set the shackle to the position (a) (9) and position
(b) (10) of the muffler full assembly (DPF) (11)
(Refer to the photo).

9) osition (a)

6. Lift the muffler full assembly (DPF) (11) and remove
the muffler full assembly (DPF) (11).

7. Remove the DPF bracket (12).

(10) Position (b)

Yig)

ﬁf P .

9Y1211085GES020F " gz p
(11) Muffler full assembly (DPF)  (12) DPF bracket

5.7 Disassembling DPF assembly

Hl NOTE

* Always work in the workshop equipped with a
electric hoist (including mobile hoist).

¢ Put a product (engine) on a stable ground, and
set the parking brake.

¢ As the DPF muffler full assembly is hot just
after the engine shutdown, make sure to start
operation after it gets cool.

¢ Make sure not to let any foreign substances
enter the opening section during the operation.

¢ Make sure not to damage the DPF muffler full
assembly by falling or impact as it contains a
ceramic filter.

» Before removing the DPF for cleaning, keep the
records of the engine serial number, filter comp
(DPF) part number, filter comp (DPF) serial
number, catalyst (DOC) part number, catalyst
(DOC) serial number, and engine operating time,
which are required in preparing the DPF
cleaning order from.
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* Since the engine operating time is recorded in
the engine ECU, check the operating time by
connecting the service tool (Diagmaster).

* When removing the muffler full assembly (DPF),
make sure that the temperature sensor,
differential pressure sensor, and differential
pressure pipe do not make contact with
surrounding parts.

1. Remove the tube (3), (5) from the differential
pressure pipe (1), (9).

2. Remove the differential pressure sensor (4).

3. Remove the DPF stay (6), (7).

4. Loosen the filter comp (DPF) mounting screw (11)
and remove the filter comp (DPF) (13).

9Y1211085GES021B (11)

(12)  (13) (14) (15)

?/A

(et

LR

9Y1200165ENS017H

(1) Differential pressure pipe (10) Temperature sensor (T0)
(2) Temperature sensor (T2) (11) Filter comp (DPF) mounting
(3) Tube screw

(4) Differential pressure sensor  (12) Body (DPF outlet)

(5) Tube (13) Filter comp (DPF)

(6) DPF stay (14) Collar (DPF)

(7) DPF stay (15) Catalyst (DOC)

(8) Temperature sensor (T1) (16) Gasket

(9) Differential pressure pipe

5.8 Removing EGR cooler

1. Remove the muffler flange (1).
2. Remove the EGR pipe (2).

ikl

2@ JGV.00/175A0 S ) /.

(1) Muffler flange (2) EGR pipe

3. Remove the EGR cooler pipe (3).
Remove the EGR cooler hose (6).
Remove the EGR cooler (4).
Remove the EGR cooler flange (5).

o0~

2GUGY00176A0 34 e A=

(3) EGR cooler pipe (6) EGR cooler hose
(4) EGR cooler

(5) EGR cooler flange

5.9 Removing turbocharger

A CAUTION
e While the engine operates or just after it stops,
do not touch the hot turbocharger.

Il NOTE

* When you remove the turbocharger assembly,
do not let dust, dirt and other unwanted
materials in the oil pipes.

1. Remove the oil pipe joint screw (4).
2. Remove the oil pipe (2).
3. Remove the return pipe (crankcase side) (3).
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4. Remove the turbocharger assembly (1). B NOTE
B NOTE * Do not disassemble the EGR valve
assembly.

* Put tape or cover on all openings to prevent
damage in the oil holes in the turbocharger
by unwanted materials.

2CJGV00177A02
(1) Turbocharger assembly
(2) Oil pipe

(3) Return pipe

(4) Oil pipe joint screw

5.10 Removing intake throttle valve
and intake air heater

1. Remove the air cleaner flange (1).
2. Remove the intake throttle valve (2).
3. Remove the intake air heater (3).

Hl NOTE
* Do not disassemble the intake throttle valve

().

3 % /)

(3) Intake air heater

(1) Air cleaner flange
(2) Intake throttle valve

5.11 Removing EGR valve

1. Disconnect the cooler pipe (1), (2) of EGR valve (3).
2. Remove the EGR valve (3).

(3) EGRvalve

9
) Cooler pipe
) Cooler pipe

5.12 Removing common rail

A CAUTION

* Do not loosen the injection pipe (1) when the
fuel is under high pressure (within five minutes
of stopping the engine).

Hl NOTE

* Replace the rail assembly if the exchange of the
pressure relief valve (3) or the rail pressure
sensor (5) is necessary.

* Do not remove the pressure relief valve (3) and
rail pressure sensor (5) from the common rail
(4).

* When removing the common rail (4), do not
hold it by the pressure relief valve (3) and rail
pressure sensor (5).
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1. Remove the injection pipe (1). 5.13 Removing injector harness
Il IMPORTANT connector
» Store the injection pipe (1) so it does not get 1. Remove the screw (1).

any dust in it. 2. Pull the injector harness connector (2) out from

cylinder head cover 2 (3).

(1) Injection pipe

(1) Screw (3) Cylinder head cover 2

2. Remove the overflow pipe (2). (2) Injector harness connector

3. Disconnect the injector harness connector (2) from
the injector harness (4).

l IMPORTANT

* Be careful not to damage the injector
harness (4) and O-ring (5) when you pull the
connector out.

2CIGV0017,9A0;!
(2) Overflow pipe

3. Remove the common rail (4).

Il IMPORTANT
¢ Store the common rail (4) so it does not get
any dust in it.

(2) Injector harness connector  (5) O-ring
(4) Injector harness

(3) Pressure relief valve (5) Rail pressure sensor
(4) Common rail
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5.14 Removing cylinder head cover 5.15 Removing sensors
1. Remove the cylinder head cover 2 (1). 1. Remove the coolant temperature sensor (1).

I

9412001 65ENS023A!

(1) Cylinder head cover 2 . (1) Coolant temperature sensor
2. Mark the injector terminals (2) and the injector leads 2. Remove the camshaft position sensor mounting
(4). screw (2).

Hl NOTE
e Marking is effective to prevent miswiring
during reassembly.

3. Remove the camshaft position sensor (3).

(2) Camshaft position sensor (3) Camshaft position sensor
mounting screw

912001 65ENS03)1I'Al

(2) Injector terminal (4) Injector lead
(3) Injector QR code tag

4. Remove the crankshaft position sensor mounting
screw (5).

3. Remove the injector lead from the injectors.
4. Remove the cylinder head cover 1 (5).

9Y)1200,165ENS032A

(5) Cylinder head cover 1

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H 3-133
KiSC issued 08, 2018 A



SERVICING
3. ENGINE 5. Disassembling

5. Remove the crankshaft position sensor (4).

(1) Overflow pipe

(4) Crankshaft position sensor ~ (5) Crankshaft position sensor 2. Remove the injector clamp (2).

mounting screw
Il IMPORTANT
B IMPORTANT * Do not lose the ball (3) of the rocker arm
» If you drop the sensor, do not reuse it. bracket.

6. Remove the intake air temperature sensor (9).
7. Remove the hose (8) from the boost sensor (7).

Il IMPORTANT
¢ Be careful not to damage the sensor when
removing the hose from the boost sensor.

8. Remove the boost sensor mounting screw (6).
9. Remove the boost sensor (7).

LN

vl Ll '4 L ¥ i

(6) Boost sensor mounting (9) Intake air temperature sen-

screw sor
(7) Boost sensor
(8) Hose
. .. (2) Injector clamp (3 Ba
5.16 Removing injector
1. Remove the overflow pipe (1).
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3. Remove the injector (4) and its gasket (5).

Il IMPORTANT

* Do not disassemble the injector (4).
Do not remove the injector QR code tag (6).
Do not damage the injector QR code tag (6).
Do not get the injectors out of order.
If the injectors get out of order, it is
necessary to perform injector correction
(writing the injector ID codes (7) to the
engine ECU).
» Store the injectors so they do not get any

dust in them.

(1) Rocker arm

(4)

2. Remove the valve bridge arms (2).

_l;h

) ’-"\' -
2CJGV00j1 81AD]

2CUGY00152A0, I8
(2) Valve bridge arm

3. Remove the push rods (3).

3EEABAITPO17J

(4) Injector (7) Injector ID code
(5) Gasket
(6) Injector QR code tag

5.17 Removing rocker arm

1. Remove the rocker arm (1). (3) Pushrod
Il IMPORTANT
e Do not lose the ball of the rocker arm
bracket.
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5.18 Removing injector oil seal

1. Remove the injector oil seal (2) from cylinder head
cover1 (1).

9Ny 200165ENS039A!

(1) Cylinder head cover 1 (2) Injector oil seal

5.19 Removing cylinder head

1. Remove the intake manifold (1).

[2€1GY00] 84RO
(1) Intake manifold

2. Remove the cover (3) and the exhaust manifold (2).

2CIGV,00185A04%
(2) Exhaust manifold

(3) Cover

3. Loosen the pipe clamp and remove the water return
hose (4).

(4) Watr retur oe
4. Remove the cylinder head mounting screw in the
sequence of 18 to 1.

- 0140 OGO O3 01\
10 2 QT (@]
B OO OO OO OO 15 |A

O . O O O
C>013 C>l05 OO4 OO12

3EEABAB1P065A
A Gear case side B  Flywheel side

5. Remove the cylinder head (5) and cylinder head
gasket (6).

(5) Cylinder head

(6) Cylinder head gasket

5.20 Removing tappet

I NOTE
e Mark the cylinder number to the tappets to
prevent interchanging.
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1. Remove the tappets (1) from the crankcase (2).

(1) Tappet (2) Crankcase

5.21 Removing valve

B NOTE
* Mark the cylinder number to the valves to
prevent interchanging.

Tools required
» Valve spring compressor

1. Push the valve spring (5) with the valve spring
retainer (4) by valve spring compressor and remove
the valve spring collets (3).

2. Remove the valve spring (5) and valve (1).
3. Remove the valve stem seal (2).

9Y1200165ENS042A

(1) Valve (4) Valve spring retainer
(2) Valve stem seal (5) Valve spring
(3) Valve spring collet

5.22 Removing thermostat assembly

1. Remove the thermostat cover mounting screws,
and remove the thermostat cover (1).

2EJGV00,1.86A0,1

(1) Thermostat cover

2. Remove the thermostat assembly (2).

(2) Thermostat assembly

}
LO)120011 65ENS04 3B

5.23 Removing water pump

Hl NOTE

* This work is only for V3800-TIEF4 model.

1. Remove the pipe band and the water pipe (water

pump side) (1).

% §3 L)

OY412001 65E NSOABA

(1) Water pipe
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2. Remove the water pump (2).

3EEABAB1P029C =
(2) Mark (3) TC mark

(2) Water pump

If the supply pump gear timing mark (7)
meshes with idle gear 3 (9), then the piston
of the 4th cylinder is TDC.

5.24 Removing supply pump * If they do not mesh, rotate the flywheel
counterclockwise one revolution.
A CAUTION 3. Fix the flywheel with flywheel stopper (4).

Do not loosen the injection pipe when the fuel is
under high pressure (within five minutes of
stopping the engine).

4‘[_ <,

Tools required
* Flywheel stopper
* Gear puller

4)

1. Remove the supply pump gear cover (1).

2CJGV00189A05
(4) Flywheel stopper

4. Loosen the supply pump gear mounting nut (5).

9Y1211085ENSOIAANEEED ||
(1) Supply pump gear cover

2. Put the piston of the number 4 cylinder at TDC.

Hl NOTE

* When positioning the piston of the 4th
cylinder to TDC, rotate the flywheel
counterclockwise and align the [TC] mark (3)
on the flywheel with the mark (2) on the
housing of the flywheel.
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5. Remove the idle gear 3 upper holder (6).

9Y1211085ENSQ27RE=

(5) Supply pump gear mounting [A] V3800-TIEF4
nut [B] V3800-TIEF4C
(6) Idle gear 3 upper holder

7

6. Make a temporary mark (8) with a white paint
marker pen on the tooth of idle gear 3 (9).

7. Make a temporary mark (10) with a white paint
marker pen on the tooth of idle gear 3 (9) and idle
gear 2 or idle gear 1.

Hl NOTE

* This mark is extremely useful during
reassembly of the supply pump gear and
idle gear 3 (9) to get the timing right.

9Y1211085ENS032D

(7) Timing mark (10) Temporary mark

(8) Temporary mark
(9) Idle gear 3

8. Remove the supply pump gear mounting nut (5).
9. Set the gear puller (11).

10. Remove the supply pump gear (12) with a 41 mm
(1.6 in.) deep socket wrench.

3 V7

(11) Gear puller (12) Supply pump gear

11. Remove idle gear 3 (9) and idle gear 3 base holder
(13).

(9) Idle gear3 (13) Idle gear 3 base holder
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12. Remove the supply pump (14).

Il NOTE
* Do not disassemble the supply pump (14).
e Store the supply pump (14) so it does not
get any dust in it.

(14) Supply pump

5.25 Removing oil cooler

Tools required
+ Filter wrench
1. Remove the water pipe (1).

2. Remove the oil filter cartridge (2) with the filter
wrench.

\ -

A i
9Yi1-2001.65ENSO7Z4A
(1) Water pipe

(2) Oil filter cartridge

3. Remove the oil cooler joint screw (4).
4. Remove the oil cooler (3).

(3) Oil cooler 7 4) iI cooler joint screw
5.26 Removing fan drive pulley

Tools required
* Flywheel stopper

1. Mount a flywheel stopper (1) on the flywheel.

(1)

2CJGV00189A02

(1) Flywheel stopper

2. Remove the crankshaft screw (3).
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3. Remove the fan drive pulley (2).

[A]

(©)

2CJGV00320A01

[B]

(2)

(3)

2CJGV00321A01

(2) Fan drive pulley
(3) Crankshaft screw
[A] V3800-TIEF4

[B] V3800-TIEF4C

5.27 Removing gear case cover

1. Remove the gear case cover (1).

[Al

2CJGV00190A03

[B]

2CJGV00222A02

(1) Gear case cover [B] V3800-TIEF4C

[A] V3800-TIEF4

5.28 Removing relief valve

1. Remove the relief valve retaining plug (1).

2. Remove the relief valve (4), the spring (3) and the
packing (2).

3EEABAC1P107D
(1) Relief valve retaining plug
(2) Packing
(3) Spring

(4) Relief valve

5.29 Removing idle gear
1. Remove the idle gear 1 (1). [A] and [B]

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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2. Remove the idle gear 2 (2). [A]

g T ———
o=

2CJGV00191A01
(1) Oil pump drive gear

2CJGV00208A01

[B]
5.31 Removing crank gear with
crank pulsar gear

1. Remove the crank gear (1) with crank pulsar gear

).

2CJGV00209A01

(1) Idle gear 1 [B] V3800-TIEF4C
(2) Idle gear 2
[A] V3800-TIEF4

s

3. Remove the idle gear shafts (3).

2CJGV00192A01 n .
(1) Crank gear (2) Crank pulsar gear

5.32 Removing camshaft with cam
gear

Tools required
* Impact screwdriver

2CJGV00201A02
(3) Idle gear shaft

5.30 Removing oil pump drive gear

1. Remove the oil pump drive gear (1).
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1. Remove the cam pulsar gear (1). 5.34 Removing oil pan and oil
strainer

1. Remove the oil pan (1).

(1) Cam pulsar gear

2. Remove the camshaft set screws and draw out the
camshaft (2) with cam gear (3).

2. Remove the oil strainer (2), using care not to
damage the O-ring.

(2)

(2) Camshaft (3) Cam gear

5.33 Removing plate (2) Oil strainer
I NOTE
¢ This work is only for V3800-TIEF4 model. 5.35 Removing piston
1. Remove the plate mounting screws (1). 1. Turn the flywheel and move the piston to bottom
2. Remove the plate (2). dead center.

2. Remove the connecting rod screws (1).

9Y 1200165ENS056A
(1) Plate mounting screw (2) Plate
V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H 3-143
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3. Remove the connecting rod cap (2).

3EEABAC1P035K
(1) Topring (2) Secondring
(1) Connecting rod screw (2) Connecting rod cap 2. Remove the oil ring (3) with a piston ring pliers.

4. Fully clean the carbon in the cylinders.

5. Turn the flywheel and move the piston (3) to top
dead center.

6. Lightly tap the connecting rod big end bore from the
bottom of the crankcase with the grip of a hammer
to pull the piston (3) out.

Il IMPORTANT

¢ Do not change the combination of cylinder
and piston.
Align the position of each piston by the its
mark. For example, mark "1" on the No. 1
piston. 3EEABAC1P035L

(3) Oilring

‘I I ‘
L

5.37 Disassembling piston assembly

1. Remove the piston pin snap ring (1) from the piston

(2).

2CJGV00196A01
(3) Piston

5.36 Removing piston ring

Tools required
» Piston ring pliers

1. Remove the top ring (1) and second ring (2) with a
piston ring pliers.
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2. Remove the piston pin (4) to disconnect the
connecting rod (3) from the piston (2).

Il IMPORTANT
* Put a mark on the connecting rod (3) and the
piston (2) with the same number to keep the
same combination.

Hl NOTE
* If do not remove the piston pin (4) easily, put
the piston fully in 80 °C (176 T) oil for 10 to
15 minutes.

2CJGV00322A02

(1) Piston pin snap ring
(2) Piston
(3) Connecting rod

(4) Piston pin

5.38 Removing flywheel

Il IMPORTANT
* The flywheel is very heavy, so securely hold the
flywheel when removing.

Il NOTE
* Do not use an impact wrench. Serious damage
will occur.

Tools required

* Flywheel stopper

* Flywheel guide screw

1. Attach the flywheel stopper (1) to the flywheel.
2. Remove the flywheel screws (2).

(1) Flywheel stopper (2) Flywheel screw

3. Set the flywheel guide screw (4).
4. Remove the flywheel (3).

3EEABAB1P102F
(3) Flywheel

(4) Flywheel guide screw

5.39 Removing flywheel housing

1. Remove the flywheel housing (1).

9Y1200165ENS062A
(1) Flywheel housing
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5.40 Removing bearing case cover

Il NOTE
» Before disassembling, check the side clearance
of crankshaft. Also check it after reassembling.

1. Remove the bearing case cover mounting screws

1).

9Y1200165ENS063€E

(1) Bearing case cover mount-
ing screw

2. Set the screws (2) in the jack-up holes to remove
the bearing case cover (3).

()

2CJGV00197A01
(2) Screw

(3) Bearing case cover

5.41 Removing crankcase 2

1. Remove the crankcase 2 (1).

(1) Crankcase 2

5.42 Removing main bearing case

1. Remove the main bearing case (1).

9Y1200165ENS065B

(1) Main bearing case

5.43 Removing crankshaft

1. Remove the crankshaft (1).

(1) Crankshaft
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2. Remove the thrust bearing (2). 7. Remove the gear (1) and shaft assembly (4), (5),
(6). Take note of the position of the lever.

3EEABAC1P097A
(2) Thrust bearing 3EEABAB1P175C
o (1) Gear (9) Set of packings

3. Remove the oil jet (3). (2) Front bracket (10) Through screws
(3) Solenoid switch (11) Armature
(4) Overrunning clutch (12) Yoke
(5) Internal gear (13) Brush holder
(6) Shaft (14) Rear end frame
(7) Planetary gear
(8) Ball

5.45 Disassembling alternator

1. Remove the 4 screws (3).

2. Separate the front bracket (1) and the rear bracket
(2) from each other.

2CJGV00328A01 Il IMPORTANT
3) Oiljet * Put a tally line on the front bracket (1) and
the rear bracket for reassembling them later.

5.44 Disassembling starter

1. Disconnect the solenoid switch (3).

2. Remove the 2 through screws (10) and the 2 brush
holder lock screws.

3. Remove the rear end frame (14) and the brush
holder (13).

Hl NOTE
* Do not damage the brush and commutator.

4. Disconnect the armature (11) and the yoke (12).

Il IMPORTANT 3EEABAB1P176A
* Before disconnecting the yoke, put tally (1) Front bracket (3) Screw
marks on the yoke and the front bracket. (2) Rear bracket
5. Remove also the ball (8) from the tip of the 3. Hold the rotor (base of the claw) in a vise.
armature.

6. Remove the set of packings (9), the 4 planetary
gears and another packing.

l IMPORTANT
 Take note of the positions of the set of
packings and the setup bolt.
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4. Loosen the lock nut.

] dggood jﬁi

3

| . |
‘ . | —n
r 2 ] s
o TR W = \ \
= K/Eéqu_lﬂ—;}j —H 3EEABAB1P179A

|
3EEABAB1P177A 9. Lightly secure the rotor (5) with a vise to prevent

5. Remove the 4 screws to detach the bearing retainer damage. ) )
(4). 10. Remove the bearing (6) with a puller (7).

(5) (6)

2CJGV00224A02 3TMABAB9P028C
4) Bearing retainer (5) Rotor (7) Puller
@ ? (6) Bearing

6. Temporarily install the nut on the pulley screw.
7. Detach the rotor (5). 6 Assembling

6.1 Assembling alternator

1. Lightly secure the rotor with a vise to prevent
damage.

2. Install the bearing (2) to the slip ring side of rotor

(1.

3EEABAB1P178C
(5) Rotor

8. When the rotor is detached, the 2 brushes are
found to stretch out of the shaft hole.

2CJGV00223A01
(1) Rotor (2) Bearing
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3. Install the bearing retainer (4) to the front bracket B IMPORTANT
). * Be sure to keep the 2 brushes deep in the

brush holder.
Otherwise the rotor and the rear section can
not be fitted into the position.

8. Push the brushes into place using a 4 mm hex.
wrench.

9. Keep the brushes from popping out using a pin-
pointed punch.

10. Align the mark line (5) of the front bracket with that
of the rear bracket.

2CJGV00224A01
(3) Front bracket (4) Bearing retainer

4. Install the rotor (1) to the front bracket (3).

3EEABAB1P181C
(5) Mark line

11. Tighten the 4 screws.

2CJGV00225A01
(1) Rotor (3) Front bracket

5. Lightly secure the rotor with a vise to prevent
damage.

6. Install the pulley and tighten the pulley nut to the
specified torque.

58.4t0 78.9N-m
Tightening torque Pulley nut 5.95 to 8.05 kgf-m
43.1t0 58.2 Ibf-ft
3EEABAB1P179A
——t §
| /¢gaod =
| | S—
/=N T e W
— =Ae V)fg., L\
R I —iH
3EEABAB1P177A
7. Fit the brush with its sliding face in the clockwise
direction when viewed from front.
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12. Draw out the pin-pointed punch out of the brush
holder.

3EEABAB1P180A

3EEABAB1P175C

6.2 Assembling starter

Il IMPORTANT
* Apply grease to the gears, bearings, shaft's
sliding part and ball.

Hl NOTE
* Do not damage the brush and commutator.

1. Install the shaft assembly (4), (5), (6) to the front
bracket (2).

2. Install the pinion gear (1).

3. Install the set of packings (9), the 4 planetary gears
(7) and another packing.

4. Install the armature (11) to the yoke (12).

5. Install the ball (8) to the tip of the armature (11).

6. Install the brush holder (13) and rear end frame
(14).

7. Install the 2 brush holder lock screws.

8. Install the 2 through screws (10).

9. Install the solenoid switch (3).

(1) Pinion gear
(2) Front bracket
(3) Solenoid switch

(5) Internal gear
(6) Shaft

(7) Planetary gear
(8) Ball

(
E
(4) Overrunning clutch (12) Yoke
(
(

9) Set of packings
10) Through screws
11) Armature

13) Brush holder
14) Rear end frame

6.3 Installing crankshaft
1. Install the oil jet (1).

2CJGV00328A02

(1) Oil jet
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2. Install the thrust bearing (2) with the oil groove
facing outside, into both side of 4th main bearing
case.

Hl NOTE
* Apply oil to the crankshaft bearing (3) and
thrust bearing (2).

9Y1200165ENS065B

3EEABAC1PO97E
(2) Thrust bearing (3) Crankshaft bearing

3. Install the crankshaft (5).

Hl NOTE
* Apply oil to the crankshaft journal (4).

3EEABAC1P098D
(1) Main bearing case (2) F/W SIDE mark

2. Tighten the main bearing case screws to the
specified torque.

Il NOTE
¢ Apply engine oil to the main bearing case
screws.

138t0 147 N'm
14.0 to 15.0 kgf-m
102 to 108 Ibf- ft

Tightening tor- Main bearing case
que screw

6.5 Installing crankcase 2

Il IMPORTANT
6.4 |nsta||ing main bearing case * Make sure the crankcase 1 and 2 are clean.
1. Install the main bearing case (1). Tools required

+ Liquid gasket (Three bond 1217H)
Il IMPORTANT

* The main bearing case has the same number
as the one engraved on the crankcase.

* Set the casting mark [F / W SIDE] (2) on the
main bearing case facing towards the
flywheel side.

Il NOTE
* Apply oil to the crankshaft bearing and
thrust bearing.
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1. Apply liquid gasket (1) to the crankcase 2.

Il IMPORTANT
* Make sure that the liquid gasket coating
surface is free of water, dust and oil in order
to keep sealing effect.
e Carefully apply the liquid gasket evenly.

3EEABAB1P107C

(1) Liquid gasket

2. Install the crankcase 2 (2) and loosely tighten the
crankcase 2 mounting screw.

B NOTE
* Tighten the crankcase 2 mounting screws
with even force on the diagonal line.
* Make sure the surfaces align when mounting
parts with a liquid gasket applied to them.
* Mount parts with a liquid gasket within 10
minutes of application.

Tt

3EEABAB1P106F

S g—

—

(2) Crankcase 2

6.6 Installing flywheel housing

Il NOTE
e Make sure the surface of crankcase 1, 2 are
clean and alignment between crankcase 1 and 2
is correct.

Tools required
» Liquid gasket (Three Bond 1217H)

1. Apply the liquid gasket to flywheel housing.

Il IMPORTANT
* Make sure that the liquid gasket coating
surface is free of water, dust and oil in order
to keep sealing effect.
* Make sure the surfaces align when mounting
parts with a liquid gasket applied to them.

2. Install the flywheel housing (1).

Hl NOTE
* Tighten the flywheel housing mounting
screws with even force on the diagonal line.
* Mount parts with a liquid gasket within 10
minutes of application.

103to 117 N'm
10.5t0 12.0 kgf-m
76.0 to 86.7 Ibf-ft

Tightening tor- Flywheel housing
que mounting screw

9Y1200165ENS062A
(1) Flywheel housing

— RELATED PAGE
6.7 Aligning surface of crankcase 1 and crankcase 2
on page 3-152

6.7 Aligning surface of crankcase 1
and crankcase 2

Il NOTE

* Make sure the surfaces align when mounting
parts with a liquid gasket applied to them.

* Mount parts with a liquid gasket within 10
minutes of application.

Tools required
» Jig for alignment crankcase 1 and 2

1. Using the surface that touches jig or the flywheel
housing (3) as a reference, line up crankcases 1
and 2.

2. Install crankcase 2 (4) and loosely tighten the
screw.
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3. Tighten the flywheel housing mounting screw and

crankcase 2 mounting screw to the specified

torque. y (1)

Hl NOTE

* Get the difference in the levels of
crankcases 1 and 2 to as little as possible.
The gap has to be 0.05 mm (0.002 in.) or
less.

Tightening torque

103to 117 N-m
10.5 to 12.0 kgf-m
76.0 to 86.7 Ibf-ft

Flywheel hous-
ing mounting
screw

3EEABAB1P104D

(7

\

3EEABAB1P108D

TTT% T (1
MG

=L 11|

TENE ="

(1) Crankcase 1

(4) Crankcase 2

(2) Gap in alignment
(3) Flywheel housing

6.8 Installing bearing case cover

Il IMPORTANT

In case of replacing the oil seal, insert the oil
seal to the bearing case cover not to be tilted.
The seal should be flush with the cover.

Before installing the bearing case cover / oil
seal assembly, lube the seal and install it not to
damage the seal.

Hl NOTE

Check the side clearance of crankshaft after
assembling.

Tools required

1.

Liquid gasket (Three Bond 1217H)
Apply the liquid gasket (1) to bearing case cover.

Il IMPORTANT
* Make sure that the liquid gasket coating
surface is free of water, dust and oil in order
to keep sealing effect.

(1) Liquid gasket

2. Install the bearing case cover / oil seal assembly to
position the casting mark [UP] (A) on it upward.

Hl NOTE

* When mounting the adhesive-applied parts,
be careful to fit them to the mating parts.
¢ Apply oil to the lip of oil seal.

9Y1200165ENS063D

(2) Bearing case cover

(3) Bearing case cover mount-

ing screw

(A) Casting mark UP

3. Tighten the bearing case cover mounting screws (3)
with even force on the diagonal line.

Hl NOTE

¢ Assemble the adhesive-applied parts within
10 minutes.

6.9 Installing flywheel

Il IMPORTANT

* The flywheel is very heavy, so securely hold the
flywheel when installing.

Hl NOTE

* Do not use an impact wrench. Serious damage

will occur.

Tools required

* Flywheel stopper

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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* Flywheel guide screw B NOTE

1. Set the flywheel guide screw (2). * Apply engine oil to the piston pin.

2. Install the flywheel (1). * Align the mark [t] (1) on the piston to the

3. Attach the flywheel stopper and tighten to the connecting rod numbering mark (5).

specified torque.

B NOTE
¢ Apply engine oil to the flywheel screws.
¢ Check that there are no metal particles that
remain on the flywheel mounting surfaces.
¢ The flywheel and the crankshaft fit together
in just one position. Make sure they are
securely fit and tighten the screws.

Tightening tor- 98.110 107 N'm
9 9 Flywheel screw 10.0 to 11.0 kgf-m
que 72.4 10 79.5 Ibf -t
2CJGV00326A01
¥
S
A (1)
@’
3EEABAB1P102D 3EEABAC1P036J
(1) Flywheel (2) Flywheel guide screw (1) Mark (1) (A) Connecting rod ID color:
(2) Piston Blue or without color
(3) Connecting rod (B) Crank pin bearing ID color:
. . (4) Piston pin Blue or without color
6.10 Assembling piston assembly (5) Numbering mark
A CAUTION 3. Install the piston pin snap ring (6).
* The end faces of the oil ring are plated with
hard chrome. When you install the piston into
the cylinder, do not give a damage to the
cylinder by the oil ring. If the ring's planting is (6)
scratched, it may get stuck on the cylinder wall,
causing serious damage.
Il IMPORTANT
e Put a mark on the connecting rod and the
piston with the same number to keep the same
combination.
B NOTE 2CJGV00325A01

* Be sure the crank pin bearing and the

. 6) Piston pin snap rin
connecting rod are same ID colors. ©) P pring

1. Put the piston fully in 80 °C (176 F) oil for 10 to 15

minutes. 6.11 Installing piston ring

2. Install the piston pin (4) and the connecting rod (3) Tools required
to the piston (2).
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» Piston ring pliers

1. Install the oil ring (3) to the piston with a piston ring
pliers.

Hl NOTE
» Set the expander joint (1) on the opposite
side of the oil ring gap (2).

(2)

3EEABAB1P100I

(3)

(6)

2CJGV00213A02

2CJGV00213A01

(1) Expander joint (3) Oilring

(2) Oilring gap

2. |Install the second ring (6) and top ring (5) to the
piston with a piston ring pliers.

Hl NOTE
* Set the manufacturer mark (4) upward.

(4)

3EEABAB1P101I

(4) Manufacturer mark (6) Second ring

(5) Top ring

6.12 Installing piston

Il IMPORTANT

* Do not change the combination of cylinder
number and piston.

Align the position of each piston by the its
mark. For example, mark "1" on the No. 1
piston.

* Do not give a damage to the layer of
molybdenum disulfide on the piston skirt. This
layer can decrease the clearance with the
cylinder liner. Immediately after you press-fit
the piston pin, the piston is hot and the layer
comes off easily. Only put in the piston after its
temperature decreases.

Tools required
» Piston ring compressor

1. Clean the carbon in the cylinders.

2. Turn the flywheel and move the crankshaft to top
dead center.

3. Place the gap of each piston ring like the figure.

(E)

3EEABAC1P034A

(A) Top ring gap

(B) Second ring gap
(C) Oil ring gap

(D) Piston pin hole

(E) Supply pump side
(a) 0.79rad (45°)
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4. Set the piston ring compressor (1) to the piston.

Il IMPORTANT

e Be carefully to set the piston ring
compressor. Otherwise, their chrome-plated
section of piston rings may be scratched,
causing trouble inside the liner.

* When using the existing crank pin bearing
again, put tally marks on the crank pin
bearing and the connecting rod in order to
keep their positioning.

8. Tighten the connecting rod screw to the specified
torque.

) . . 79t0 83N'm
TlL?:tenlng tor- g)corzrvlvectlng rod 8.0 t0 8.5 kgf m
q 58 to 61 Ibf -t

3EEABAC1P032A

(1) Piston ring compressor
5. Install the piston to cylinder.

B NOTE

* Apply sufficient engine oil to the piston.

* Point the numbering mark (2) on the
connecting rod to the supply pump.

* Align the numbering marks (2) with each
other.

&)

3EEABAC1P033B

(2) Numbering mark

6. Turn the flywheel and move the piston to bottom
dead center.

7. Install the connecting rod cap and loosely tighten
the connecting rod screw by hand.

I NOTE

* Apply engine oil to the connecting rod
screws.

* If the connecting rod screw won't be
screwed in smoothly, clean the threads. If
the connecting rod screw is still hard to
screw in, replace it.

6.13 Installing oil strainer and oil pan

I NOTE
* Clean the oil pan and crankcase 2 surface that
attached each other.

Tools required
» Liquid gasket (Three Bond 1217H)

1. Install the oil strainer (1), using care not to damage
the O-ring.

Hl NOTE
» After cleaning the oil strainer (1), install it.

(1)

(1) Oil strainer
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2. Apply liquid gasket (2) to the oil pan as shown in
the figure.

Hl NOTE

* Confirm that the liquid gasket (2) coating
surface is free of water, dust and oil in order
to maintain sealing effect.

* Make sure the surfaces align when mounting
parts with a liquid gasket (2) applied to
them.

» Carefully apply the liquid gasket (2) evenly.

3EEABAB1P092B
(2) Liquid gasket

3. Install the oil pan (3).

Hl NOTE

* Mount parts with a liquid gasket within 10
minutes of application.

* Tighten the mounting screws of the oil pan
(3) in diagonal sequence from the center to
tighten equally.

* Install the oil pan (3) with its central drain
plug facing toward the air suction side.

(3)

(3) Oil pan

6.14 Installing plate

Hl NOTE
¢ Clean the surface of the crankcase side.

* This work is only for V3800-TIEF4 model.

Tools required
» Liquid gasket (Three Bond 1217H)

1. Apply liquid gasket (1) on the surface of the
crankcase side where the plate will be installed to.

I NOTE
e Carefully apply liquid gasket evenly.

9Y1210478ENS043C
(1) Liquid gasket

2. Install the plate (2).

9Y1200165ENS056B
(2) Plate
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6.15 Installing camshaft with cam
gear

1. Install the camshaft (1) with cam gear.

. . 24t027 N'm
T:?ehtemng tor- g);ren;haft set 2.4102.8 kgf-m
q 18 to 20 Ibf-ft

2CJGV00192A01 : . :
(1) Crank gear (2) Crank pulsar gear

— RELATED PAGE
4.34 Adjusting crankshaft position sensor air gap on
page 3-118

oy, Y o 4.37 Measuring angular deviation between crankshaft
V) T.D.C. and crank position sensor detected T.D.C. on

(1) Camshaft page 3-121

2. Install the cam pulsar gear (2) and tighten to
specified torque.

6.17 Installing oil pump drive gear

N 47t056N-m _ _
Tightening tor- | Cam pulsar gear | a6 5g kgf-m 1. Install the oil pump drive gear (1).
que retaining screw 3.5 10 4.1 Ibf-ft ] i

& & “fl

d . : ol 2CJGV00191A01

: ‘ Y , 1) Oil pump drive gear
2CJGV00193A02 e e 0 pump ¢

(2) Cam pulsar gear

6.16 Installing crank gear with crank
pulsar gear

Hl NOTE
* When the crank gear is replaced, check the air
gap of the crankshaft position sensor.
* When the crank gear is replaced, it is necessary
to calibrate the injection timing with the
diagnosis tool.

1. Install the crank gear (1) with crank pulsar gear (2).
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6.18 Installing idle gear
1. Install the idle gear shaft (1).

2CJGV00201A01
(1) Idle gear shaft

2. Install the idle gear 2 (2).

Hl NOTE
» Apply the engine oil inside of idle gear 2 (2).
* This work is only for V3800-TIEF4 model.

3. Install the idle gear 1 (3).

Il IMPORTANT

* Apply the engine oil inside of idle gear 1 (3).

* When mounting idle gear 1 (3), bring the
piston of cylinder 4 to T.D.C. and mount the
gears with their marks aligned to the
respective gears.
a. Idle gear 1 (3) and cam gear (4) [A], [B]
b. Idle gear 1 (3) and crank gear (5) [A], [B]
c. Idle gear 1 (3) and idle gear 2 (2) [A]

* If you install idle gear 3, it is also need to
align matching mark.
a. Idle gear 2 (2) and idle gear 3 [A]
b. Idle gear 1 (3) and idle gear 3 [B]

24t027N-m
2.4 t0 2.8 kgf-m
18 to 20 Ibf-ft

Tightening tor- Idle gear mounting
que screw

2CJGV00205A01 01

[B]

2CJGV00206A01 s

[A] V3800-TIEF4

(2) Idle gear 2
(3) Idle gear 1 [B] V3800-TIEF4C
(4) Cam gear
(5) Crank gear

6.19 Installing relief valve

1. Install the relief valve (4), the spring (3) and packing
(2).

2. Install the relief valve retaining plug (1) tighten to
specified torque.

95.2t0 108 N'm
9.70 to 11.1 kgf-m
70.2 to 80.2 Ibf-ft

Tightening tor- Relief valve retain-
que ing plug (1)

o/

0 D) (4)
2 = —

——
i T

3EEABAC1P107D

(1) Relief valve retaining plug
(2) Packing
(3) Spring

(4) Relief valve

6.20 Installing gear case cover

Hl NOTE

* In order to keep an airtight seal, check and
make sure there is no water, debris, or oil on the
surface where the liquid gasket will be applied.

* When the gear case is replaced, check the air
gap of the crankshaft position sensor.

* When the gear case is replaced, it is necessary
to calibrate the injection timing with the
diagnosis tool.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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* If disassemble oil pump cover, tighten the oil

. A
pump cover screw to the specified torque. Al
) . . 79t09.3N'm
TlL?:tenlng tor- ;)élrgxmp cover 0.80 to 0.95 kgf-m (2)
q 5.8t0 6.8 Ibf - ft

Tools required
» Liquid gasket (Three Bond 1217H)

1. Apply the liquid gasket (1) to the gear case cover
(2).

* Make sure the surfaces align when mounting

parts with a liquid gasket applied to them. 2CJGV00190A02

» Be careful to apply the liquid gasket evenly.

[B]

[A]

2CJGV00222A01

(2) Gear case cover [B] V3800-TIEF4C
[A] V3800-TIEF4

9Y1210478ENS024E

[B]

— RELATED PAGE
4.34 Adjusting crankshaft position sensor air gap on
page 3-118
4.37 Measuring angular deviation between crankshaft

T.D.C. and crank position sensor detected T.D.C. on
page 3-121

6.21 Installing fan drive pulley
9Y1211085ENS029C

(1) Liquid gasket [B] V3800-TIEF4C Tools required
Iqui aske -
[A] vssoo?T|E|:4 * Flywheel stopper

2. Install the gear case cover (2) tighten to specified
torque.
* Mount parts with a liquid gasket within 10
minutes of application.
* Apply oil to the lip of oil seal.

Tightening tor- | Gear case cover 331036 N-m
L?e ° mounting screw 3.3103.7 kgf-m
) 9 24 to 26 Ibf- ft
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1. Mount the flywheel stopper (1) on the flywheel. 6.22 Installing oil cooler

7 =

1. Install the oil cooler (1).

2. Install the oil cooler joint screw (2) and tighten to
the specified tightening torque.

(1)
Oil cooler joint | 4010 44 N-m
Tightening torque screw (2) ! 4.0 to 4.5 kgf-m
29 to 32 Ibf-ft

2CJGV00189A02
(1) Flywheel stopper

2. Install the fan drive pulley (2).

3. Install the crankshaft screw (3) and tighten to
specified torque.

Hl NOTE
* Apply the engine oil to the crankshaft screw.

9

(1) Oil cooler (2) Oil cooler joint screw

Crankshaft 25510 274 N-m
screw (3) 26.0 to 28.0 kgf-m 3. Tight the oil filter cartridge (3) by hand.

188 to 202 Ibf-ft
I NOTE
e Apply the engine oil to O-ring of oil filter
cartridge (3).

Tightening torque

[A]

4. Install the water pipe (4).

(3

2CJGV00320A01

[B]

: e\

9Y1v200jl 65ENS074B

(3) Oil filter cartridge (4) Water pipe

@)
6.23 Installing water pump

Hl NOTE

@) * This work is only for V3800-TIEF4 model.

2CJGV00321A01

(2) Fan drive pulley [B] V3800-TIEF4C
(3) Crankshaft screw
[A] V3800-TIEF4
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1. Install the water pump (1).

B NOTE
* Take care not to forget mounting the O-ring
and not to let it out of position.

(1) Supply pump

2. Install idle gear 3 base holder (2).

Idle gear 3 base 241027 N'm
holder mounting 2410 2.8 kgf'm
screw 18 to 20 Ibf- ft

Tightening tor-
que

(1) Water pump

2. Install the water pipe (2).

. \ T 2CJGV00203A01 p A =
‘ R - (2) Idle gear 3 base holder
(2) Water pipe 3. Install the supply pump gear (4) and tight the supply

pump gear mounting nut (3) loosely.

6.24 Installing supply pump

Hl NOTE
* Do not disassemble the supply pump. (3)
* Replace the O-ring of the supply pump with a
new one. “)

* Replace the supply pump gear cover gasket
with a new one.

* When replacing the supply pump with a new
one, use the diagnosis tool to conduct learning
of discrepancies in the new supply pump.

Tools required 2CJGV00204A02

*  Supply pump gear reinstall jig (3) Supply pump gear mounting  (4) Supply pump gear
» Flywheel stopper nut

1. Install the supply pump (1).

3-162 V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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4. Set the supply pump gear reinstalling jig (5). Tahtening 1 Idle gear 3 upper | 24 t0 27 N-m
- 'uge enng 1o 1 hoider mounting 2.4 t0 2.8 kgf- m
q screw 18 to 20 Ibf ft

2CJGV00297A01

(5) Supply pump gear reinstall
jig

5. Turn the supply pump gear (4) clockwise and
counterclockwise until being able to install the idle
gear 3 (6).

Il IMPORTANT
* Align the alignment mark or temporary mark
(7) of supply pump gear (4), idle gear3 and
idle gear 1 or idle gear 2.

(8) Idle gear 3 upper holder [B] V3800-TIEF4C
[A] V3800-TIEF4

7. Fix the flywheel with flywheel stopper (9).

9Y1211085ENS034B (9)
L] /
° ¥
% 2CJGV00189A03
\ (9) Flywheel stopper
9Y1211085ENS032B T
(3) Supply pump gear mounting (6) Idle gear 3
nut (7) Temporary mark
(5) Supply pump gear reinstall
iig
6. Install the idle gear 3 upper holder (8).
V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H 3-163
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8. Tighten the supply pump gear mounting nut (3) to
specified torque.

B NOTE
e After tightening the supply pump gear
mounting nut (3), remove the flywheel

stopper (9).
) . 1280 147 N'm
Tightening tor- Suppl)./ pump gear 13.0 to 15.0 kgf ' m
que mounting nut (3)

94.1 to 108 Ibf-ft

9. Install the supply pump gear cover (10).

9Y1211085!EN014B 3 Al
(10) Supply pump gear cover

6.25 Installing thermostat assembly

Hl NOTE
* Replace the gasket with a new one.

Tools required
» Liquid gasket (Three Bond 1217H)

1. Install the thermostat assembly (1) with jiggle valve
(2) facing toward the intake manifold side.

(1

2

19412001 65ENS043C

(1) Thermostat assembly

(2) Jiggle valve

2. Apply the liquid gasket to only at the thermostat
cover side of the gasket.

3. Install the thermostat cover (3).

2CIGV.00,186A02
(3) Thermostat cover

6.26 Installing valve

I NOTE
* Clean the valve stem and valve guide hole.

Tools required
* Valve spring compressor
1. Install the valve stem seal (4).
Hl NOTE
* Apply the engine oil sufficiently.

2. Install the valve (3).
3. Set the valve spring (7) and valve spring retainer

(6).

Hl NOTE
* Install the valve spring with its small pitch
(2) end downward (at the head side).

(1)

2

3EEABAB1PO71H

(1) Large pitch (2) Small pitch
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4, Compress the valve spring with valve spring
compressor and install the valve spring collet (5).

9Y1200165ENS042B

(3) Valve
(4) Valve stem seal
(5) Valve spring collet

(7) Valve spring

5. Remove the valve spring compressor.

6. After installing the valve spring collets (5), lightly tap
the stem tip to attach it correctly with the plastic
hammer.

6.27 Installing tappet

Il IMPORTANT
e Do not change the combination of cylinder
number and tappet.

Il NOTE
* Apply engine oil thinly around tappets.

1. Install the tappets (1) to the crankcase (2).

2GJGV00188A01
(1) Tappet

(2) Crankcase

6.28 Installing cylinder head

Il IMPORTANT

* When replacing the piston, piston pin bushing,
connecting rod or crank pin bearing, select the
cylinder head gasket (2) thickness to meet with

the top clearance refer to the "Selecting
cylinder head gasket".

Hl NOTE

* Replace the cylinder head gasket (2) with a new
one.

* The cylinder head (1) should be free of
scratches and dust.

* It is not necessary to retighten the cylinder
head mounting screw after operating the engine
for 30 minutes.

1. Install the cylinder head gasket (2).

Hl NOTE

* When installing the gasket, set it to the
knock pin hole. Take care not to mount it
reversely.

* Take care for handling the gasket not to
damage it.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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2. Install the cylinder head (1) and tighten to the
specified torque.

Il NOTE
* If reuse the cylinder head mounting screw,
apply the engine oil.
If use new cylinder head mounting screw, do
not need to apply the engine oil.
* Tighten the cylinder head mounting screw
gradually in the sequence of 1 to 18.

98.1to
107 N'm
10.0 to
11.0 kgf-m
72.4 to
79.5 Ibf-ft

V3800-TIEF4
V3800-
TIEF4C

Cylinder head
mounting
screw 120 to
130N'm
V3800- 12.3to
TIEF4H 13.2 kgf-m
88.5to
95.8 Ibf-ft

Tightening
torque

A 0140 Oso Os  On
18 10 2 Q7 (@]
MNP0 00 00 oo/ﬁ ®

O/~° O, o o
OO13 OOs 004 OO12 1

3EEABAB1P065D

(1) Cylinder head
(2) Cylinder head gasket
(A) Flywheel side

(B) Gear case side

3. Connect the water return hose (3).

(3) Water return hose

4. Install the exhaust manifold (4) and cover (5) and
tight to the specified torque.

Hl NOTE
* Replace the exhaust manifold gasket with a
new one.
- 30t0 34 N'-m
i);ﬁf;gr?ﬂ'fo'd 3.0to 3.5 kgf-m
Tightening tor- 22 to 25 Ibf-ft
aue . 30t0 34 N'm
g e | w3 kgt
9 22 to 25 Ibf-ft

2@JGV00]185A03
(4) Exhaust manifold (5) Cover
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5. Install the intake manifold (6).

Hl NOTE
* Replace the intake manifold gasket with a
new one.

241027 N-m
2.4 t0 2.8 kgf-m
18 to 20 Ibf-ft

Tightening tor- Intake manifold
que mounting screw

(6) Intake manifold

— RELATED PAGE
4.36 Selecting cylinder head gasket on page 3-120

6.29 Installing injector oil seal

I NOTE
¢ When install the injector oil seal (2), use the
new one.

1. Install the injector oil seal (2) to the cylinder head
cover 1 (1).

(1) Cylinder head cover 1

(2) Injector oil seal

6.30 Installing rocker arm assembly
1. Install the push rod (1).

I NOTE
¢ When installing the push rod (1), mount it
securely in the groove of the tappet (2).

PCUGY00183A02M

@

/7

3EEABAB1P062C

(1) Push rod (2) Tappet

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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2. Install the valve bridge arm (3).

Il NOTE
¢ Face the pad (5) R face (4) up and install it
on the valve bridge arm (3).

9Y1210478ENS031A

(3) Valve bridge arm
(4) Rface

(5) Pad

3. Install the rocker arm assembly (6) and tighten the
rocker arm bracket nut to the specified torque.

Il IMPORTANT

* Apply the engine oil to the rocker arm
bracket nut.

* After installing the rocker arm assembly,
adjust the valve clearance.

) . 49t0o 55 N'm
Tlug:tenlng tor- :tO:Efr arm brack- 5.0t0 5.7 kgf-m
4 37 to 41 Ibf-ft

Valve clearance Factory specifi- | 0.23 to 0.27 mm

(cold) cation 0.0091 t0 0.010 in.

9Y1200165ENS038C a4
(6) Rocker arm assembly

— RELATED PAGE
4.2 Adjusting valve clearance on page 3-102

6.31 Installing injector

Il IMPORTANT

* Do not disassemble the injector.

e Do not remove and damage the injector QR
code tag (1).

* Do not lose the ball of the rocker arm bracket.

* Do not get the injectors out of order.
If the injectors get out of order, it is necessary
to perform injector correction (writing the
injector ID codes (2) to the ECU).

* Store the injectors so they do not get any dust
in them.

e If replace the injectors, it is necessary to
perform injector correction (writing the injector
ID codes (2) to the ECU).

3EEABAITPO17K
(1) Injector QR code tag

(2) Injector ID code
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1. Install the injector (3) and its gasket (4).

Hl NOTE
* Replace the injectors' gaskets (4) with new
ones.

—

. X we
9Vel 2 1085ENSO2C i e

(5) Ball (6) Injector clamp

i ¢
ANy =y =
12CUGV00] 8]/A02 1 5
(3) Injector (4) Gasket
2. Install the injector clamp (6) and tighten to the
specified torque.
Hl NOTE
* When installing injector clamps (6), check
and make sure the ball (5) is in the rocker
arm bracket.
Tightening tor- 241027 N'm
L?e 9 Injector clamp nut 2.4 to0 2.8 kgf-m
q 18 to 20 Ibf-ft
Y1»2110855N01-3@
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3. Install the overflow pipe (9) and tighten the overflow
pipe joint screw (7) to the specified torque.

Il NOTE

* Replace the injectors’' gaskets (8) with new
ones.

* After installing the overflow pipe (9), in order
to check the fuel leakage, add pressure by
air from the fuel pipe joint.

Check the fuel leakage of overflow pipe (9)
and gasket (8).

* In case there is fuel leakage, replace the
gasket (8), then check the fuel leakage
again.

9.81t0 11.2N-m
1.00 to 1.15 kgf-m
7.24 to 8.31 Ibf-ft

Tightening tor- Overflow pipe joint
que screw (7)

HRHTESE ., ® & a
(7) Overflow pipe joint screw (9) Overflow pipe
(8) Gasket

— RELATED PAGE
7.55 Replacing injector on page 3-212

4.35 Checking fuel leakage of the overflow pipe on
page 3-120

6.32 Installing cylinder head cover

I NOTE
* Replace the gasket with a new one.

1. Install the cylinder head cover 1 (1) and tighten to
the specified torque.

2. Connect the injector lead (3) to the injector terminal
(4) and tighten to the specified torque.

Hl NOTE
* Do not damage injector QR code tags (2)
when installing cylinder head cover 1 (1).

6.87t011.2 N'm
0.700 to 1.15 kgf-m
5.07 to 8.31 Ibf-ft

Cylinder head cov-
er 1 screw
Tightening tor-
ae Injector terminal 16t02.2 N'm
mf“ ermina 0.16 to 0.23 kgf-m
1.2to0 1.6 Ibf-ft

’ -

Y1200, 65ENS032B

2CJGV00207A0 PSS

(1) Cylinder head cover 1 (4) Injector terminal
(2) Injector QR code tag
(3) Injector lead
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3. Install the cylinder head cover 2 (5) and tighten to
the specified torque.

9Y 12001 65ESO2@ %

- \ P, 7 ; (2) Camshaft position sensor

221108 SEN SO OB IS 7o AR | 4. Install the crankshaft position sensor (3).
(5) Cylinder head cover 2

Il IMPORTANT
e If the crankshaft position sensor (3), gear
6.33 Installing sensors case and/or pulsar gear are replaced, use a
combination of shims to adjust the sensor's
Il IMPORTANT air gap.

* Ifyou drop the sensor, do not reuse it. 5. Tighten the crankshaft position sensor mounting

screw to the specified torque.

Il NOTE
* Replace the gasket with a new one. . . Crankshaft posi- 4t05N-m
. . Tightening tor- -
* Replace the O-ring with a new one. que tion sensor mount- | 0.4 to 0.6 kgf-m
 If the hose is damaged, replace it with a new Ing screw 3to4 Ibfft

one.

1. Install the coolant temperature sensor (1) and
tighten to the specified torque.

16t0 23 N'm
1.6 to 2.4 kgf-m
12 to 17 Ibf-ft

Tightening tor- Coolant tempera-
que ture sensor (1)

(3) Crankshaft position sensor

6. Install the intake air temperature sensor (6) and
tighten to the specified torque.

; ‘ ' ' , . . 30t0 39N-m
L : Tightening tor- Intake air tempera- 3.0 t0 4.0 kgf-m
B ' \ 8 w que ture sensor (6) 2'2 o 28‘ bf ft
9Yy1200165ENS023A ‘ 7 -
(1) Coolant temperature sensor 7. Install the boost sensor (4) and the hose (5).
2. Install the camshaft position sensor (2).
3. Tighten the camshaft position sensor mounting
screw to the specified torque.
Tightening tor- Camshaft position | 4to 5N-m
ge ¢ sensor mounting 0.4 t0 0.6 kgf'm

au screw 3to 4 Ibf-ft
V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H 3-171

KiSC issued 08, 2018 A



SERVICING
3. ENGINE 6. Assembling

8. Tighten the boost sensor mounting screw to the
specified torque.

. . 4t05N'm
a 9 310 4 Ibf-ft

(1) Injector harness connector

6.35 Installing common rail

Il IMPORTANT
* Replace the rail assembly, if the exchange of

(4) Boost sensor (6) Intake air temperature sen-

(5) Hose sor the pressure relief valve (2) or the rail pressure
sensor (3) is necessary.
— RELATED PAGE 1. Install the common rail (1).

4.34 Adjusting crankshaft position sensor air gap on
page 3-118

6.34 Installing injector harness
connector

Hl NOTE
* If the O-ring (3) is damaged, replace the injector
harness connector (1).

1. Connect the injector harness connector (1) to
injector harness (2).

(1) Common rail (3) Rail pressure sensor
(2) Pressure relief valve

2. Install the overflow pipe (4).

(1) Injector harness connector ~ (3) O-ring
(2) Injector harness

2. Install the injector harness connector (1).
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3. Tighten the overflow pipe joint screw to the EGR valve 241027 N-m
specified torque. Tightening torque | mounting 2.4 t0 2.8 kgf-m
screw 18 to 20 Ibf-ft
L 16t0o T9N-m
Overflow pipe joint 16 t0 2.0 kgf-m
screw (M) 12 to 14 Ibf-ft
Tightening tor- o
que N 79t012N'm
SC‘;Z;V"‘EK"A o Joint | 6 80 to 1.3 kgf-m
5.8 to 9.4 Ibf-ft

2GCJGV.00//7,9A02
(4) Overflow pipe

4. Install the injection pipes (5) (6).
5. Tighten the injection pipe retaining nut to the
specified torque.

23t0 36 N'm

Tightening tor- Injection pipe re- 2310 3.7 kgf-m

que taining nut

17 to 26 Ibf-ft

(5) Injection pipe

6.36 Installing EGR valve

I NOTE
* Do not disassemble the EGR valve assembly.
* Replace the gaskets with new ones.

1. Install the EGR valve (3).
2. Connect the cooler pipe (1) (2) of EGR valve (3).

(1) Cooler pipe
(2) Cooler pipe

6.37 Installing intake throttle valve
and intake air heater

Hl NOTE
* Do not disassemble the intake throttle valve (2).
* Replace the gaskets with new ones.

1. Install the intake air heater (3).
2. Install the intake throttle valve (2).
3. Install the air cleaner flange (1).

Intake throttle 24t027 N'm
Tightening torque valve mounting | 2.4 to 2.8 kgf'-m
screw 18 to 20 Ibf-ft

(1) Air cleaner flange (3) Intake air heater

(2) Intake throttle valve

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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6.38 Installing turbocharger Tightening tr- | EGR cooler flange | 003N ™ _
assembly que (3) 221025 Iof 1

B NOTE

* After you replace the turbocharger assembly
(1), fill clean engine oil through the oil filler port
of the turbocharger.

» Before you start the engine, make sure that the
air cleaner is in the correct position.

* Replace the gaskets with new ones.

1. Install turbocharger assembly (1).

I NOTE
e Do not let dust, dirt and other unwanted
materials in the oil pipes.
¢ Fill clean engine oil through the oil filler port
of the turbocharger.

Turbocharger as- 241027 N'm
sembly mounting 2410 2.8 kgf'm
T|ghten|ng tor- nut 18 to 20 Ibf-ft
que Turbocharger as- | 24 to 27 N-m
sembly mounting 2410 2.8 kgf'm
screw 18 to 20 Ibf-ft

2. Connect the return pipe (3) and oil pipe (2).

3. Tighten the oil pipe joint screw (4) to the specified
torque.

Tightening tor- Oil pipe joint screw 166?01290'\"(';;. m
que “) 12to 14 Ibf-ft

2CJGV00177A02 HNEa
(1) Turbocharger assembly
(2) Oil pipe

(3) Return pipe

(4) Oil pipe joint screw

6.39 Installing EGR cooler

Hl NOTE
* Replace the gaskets with new ones.

1. Install the EGR cooler (2), the EGR cooler flange
(3).

2. Install the EGR cooler pipe (1).
3. Connect the EGR cooler hose (4).

2GUGY0017680 238 4\ A=

(1) EGR cooler pipe (4) EGR cooler hose
(2) EGR cooler
(3) EGR cooler flange

4. Install the EGR pipe (6).
5. Install the muffler flange (5).

(5) Muffler flange (6) EGR pipe

6.40 Assembling DPF assembly

Il IMPORTANT

* Since the DPF that was dropped or given a
shock cannot be reused even if there is no
damage outwardly, replace it with a new one.

B NOTE
* Always work in the workshop equipped with a
electric hoist (including mobile hoist).
¢ Put a product (engine) on a stable ground, and
set the parking brake.
* Make sure not to let any foreign substances
enter the opening section during the operation.
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¢ Make sure not to damage the DPF muffler full
assembly by falling or impact as it contains a
ceramic filter.

¢ When installing the muffler full assembly (DPF),
make sure that the temperature sensor,
differential pressure sensor, and differential
pressure pipe do not make contact with
surrounding parts.

* Replace the gasket with a new one.

¢ If the differential pressure tube is damaged or
cracked, replace it.

¢ When replacing the differential pressure pipe,
apply a anti-seize & lubricating compound
(Bostik, NEVER SEEZ, Pure Nickel Special
Grade), and then attach it to its correct position.

* When replacing the temperature sensor, check
that it is coated with anti-seize & lubricating
compound, and then attach it to its correct
position.

¢ Tighten bolts and nuts to their specified torque.
Also tighten the temperature sensor tightening
nut or the differential pressure pipe tightening
nut to the specified torque with crowfoot
wrench.

e After attaching the assembly, start the engine
and make sure that there are no gas leaks.

Tools required
» Crowfoot wrench

1. Assemble the body (DPF outlet) (1), filter comp
(DPF) (2) and catalyst (DOC) (4) and loosely
tighten the filter comp (DPF) mounting screw (7).

Hl NOTE
* Assemble the filter comp (DPF) (2) in the
correct direction by referring the mark [GAS
FLOW—] (6) (Catalyst (DOC) (4) to Body
(DPF Outlet) (1)) on the side showing the
flow of exhaust gas.
* Replace the gasket (5) with a new one.

(1)

g Q‘/ ()

v

9Y1200165ENSO17N

(1) Body (DPF outlet)
) Filter comp (DPF)
) Collar (DPF) screw

(4) Catalyst (DOC)
)

(6) GAS FLOW —
(7) Filter comp (DPF) mounting

Gasket

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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2. Tighten the filter comp (DPF) mounting screw (7) to

the specified torque.

Filter comp (DPF) | 49to55N'm
mounting screw 5.0 to 5.7 kgf-m
(7) 37 to 41 Ibf-ft
) . 25t034 N'm
openngtar | Bamatomiem | 251035 gt
9 P 18 to 25 Ibf-ft
. . 161022 N'm
El:frf:rei”te'a' Pres- | 461023 kgf-m
Pip 12 to 16 Ibf-ft
e M

9Y1211085GES021D

(7) Filter comp (DPF) mounting

screw

6.41 Installing DPF muffler full
assembly

Hl IMPORTANT

Since the DPF that was dropped or given a
shock cannot be reused even if there is no
damage outwardly, replace it with a new one.

Hl NOTE

Always work in the workshop equipped with a
electric lift (including mobile lift).

Put a product (engine) on a stable ground, and
set the parking brake.

Make sure not to let any foreign substances
enter the opening section during the operation.
Make sure not to damage the DPF muffler full
assembly by falling or impact as it contains a
ceramic filter.

When installing the muffler full assembly (DPF),
make sure that the temperature sensor,
differential pressure sensor, and differential
pressure pipe do not make contact with
surrounding parts.

Replace the gasket with a new one.

If the differential pressure tube is damaged or
cracked, replace it.

When replacing the differential pressure pipe,
apply a anti-seize & lubricating compound

(Bostik, NEVER SEEZ, Pure Nickel Special
Grade), and then attach it to its correct position.
When replacing the temperature sensor, check
that it is coated with anti-seize & lubricating
compound, and then attach it to its correct
position.

Tighten bolts and nuts to their specified torque.
Also tighten the temperature sensor tightening
nut or the differential pressure pipe tightening
nut to the specified torque with crowfoot
wrench.

After attaching the assembly, start the engine
and make sure that there are no gas leaks.

Tools required

Anti-seize & lubricating compound (Bostick, NEVER
SEEZ, Pure Nickel Special Grade)
Crowfoot wrench

Install the DPF bracket (2).

Lift the muffler full assembly (DPF) (1) and install
the muffler full assembly (DPF) (1) on the DPF
bracket (2).

9Y1211085GES020D ' I e

(1) Muffler full assembly (DPF)  (2) DPF bracket

3.

4.
5.

Loosely tighten the muffler full assembly (DPF)
mounting screws (3).

Loosely tighten the muffler flange screw (8).

Tighten the muffler full assembly (DPF) mounting
screws (3) and muffler flange screw (8) to the
specified torque.

Muffler flange 491055 N'm
Tightening torque screw (8) 9 5.0t0 5.7 kgf'm
37 to 41 Ibf-ft

6.

Clamp the cord of temperature sensor with clamp

).
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7. Attach the temperature sensor connector (4), (5),
(6) to the bracket.

A ¥ a* e
~ A 3

9Y41 2111085 GE SO/ j{ D

(3) Muffler full assembly (DPF)  (6) Temperature sensor connec-

i g ¢ & mounting screw tor (T2)
9Y1211085GES018D ; v (4) Temperature sensor connec- (7) Clamp
tor (To) (8) Muffler flange screw
(5) Temperature sensor connec-
tor (T1)
6.42 Installing CRS intermediate harness
1. Connect the engine intermediate harness (engine side).
(8)
(13)
(5) ® (7
agIon {h) (9) (10)
(16)
C
B ([
8 8 — :
® (@) (i -

9Y1211085ENS042A (18)
(1) Camshaft position (G) sensor  (6) Intake throttle valve connector (10) Intake air temperature sensor  (18) Engine joint connector 3 (8P)

connector (3P) (6P) connector (2P) (19) Engine joint connector 2 (10P)
(2) Crankshaft position (NE) sen- (7) Rail pressure sensor connec- (11) Resistor 120 Q (2P) (20) Engine joint connector 1 (6P)

sor connector (3P) tor (3P) (12) Resistor 1.1 kQ (2P) (a) Clamp
(3) Oil pressure switch connector (8) PCV (Pre-stroke Control (13) EGR valve connector (3P) to (j)

(1P) Valve) connector (2P) (14) CAN connector (4P)
(4) Name plate (9) Boost pressure sensor con- (15) CAN connector (4P)
(5) Coolant temperature sensor nector (3P) (16) Engine intermediate connector

connector (2P) (17) Engine joint connector 4 (8P)
V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H 3-177
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2. Connect the injector intermediate harness (engine side).

(21) (k) (22) (23)

% K -
9Y1200165ENS002C
(21) Injector connector (10P) (23) Injector intermediate connec- (k) Clamp
(22) Name plate tor (12P)
3. Connect the air flow sensor intermediate harness (engine side).
(24) (25)

9Y1200165ENSO03A
(24) Air flow sensor intermediate (25) Air flow sensor connector (5P)

connector (6P)
4. Connect the DPF intermediate harness (engine side).
9Y1200165ENSQ04D
(26) DPF intermediate connector (29) DPF temperature sensor (T1)  (31) DPF differential pressure sen-

(16P) (2P) sor (AP) (3P)
(27) Name plate (30) DPF temperature sensor (To) () Clamp
(28) DPF temperature sensor (T2) (2P)

(2P)
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5. Connect the ECU intermediate harness.

- e g il

(32) DPF intermediate harness (33) Injector intermediate harness  (34) Engine intermediate harness
6. Connect the starter B terminal.
9.8t0 11 N'm
Tightening torque Starter B terminal nut 1.0to 1.2 kgf'm
7.3 t0 8.6 Ibf-ft
7. Connect the air heater terminal.
3.5t053N-m
Tightening torque Air heater terminal nut 0.35 to 0.55 kgf-m
2.6 to 3.9 Ibf-ft

6.43 Installing external components

Hl NOTE
¢ Check for cracks on the fan belt surface.

Tools required
* Sonic belt tension meter

1. Install the fan pulley (2) and the cooling fan (1) and
loosely tighten the cooling fan mounting screw(4).

Il IMPORTANT

* Do not put the cooling fan (1) in the
incorrect direction.

* Install the fan so that the parts number (3) of
the fan is toward the front side (radiator
side).

(1)

T

2CJGV00174A02

9Y1 20\@1 65ENS011D ‘

(1) Cooling fan
(2) Fan pulley
(3) Parts number

2. Install the alternator (5).
3. Install the fan belt (6).

(4) Cooling fan mounting screw

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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4. Tighten the cooling fan mounting screw (4).

9.81t0 11.2N-m
1.00 to 1.15 kgf-m
7.24 t0 8.31 Ibf-ft

Tightening tor- Cooling fan mount-
que ing screw (4)

(4)

2CJGV00173A04

2CJGV00332A05

(4) Cooling fan mounting screw (6) Fan belt

(5) Alternator

5. Adjust the tension of fan belt halfway (7) between
the fan drive pulley and fan pulley with sonic belt
tension meter.

(7) Fan belt halfway

(Reference)

a. Push the belt halfway between the fan drive
pulley and alternator pulley at a specified force
to measure the deflection (8).

Sonic belt tension
. V3800-TIEF4,
meter setting val- V3800-TIEF4C V3800-TIEF4H
ue v (8)
Mass
(Mass per 1rib 1 m | 110 g/rib/m 18 g/rib/m
of belt)
Width 1 6
(Number of ribs) 3EEABAB1P0O17L
Span (8) Deflection
(Distance of be-' 290 mm 317 mm
tween the fan drive 1.4in 12.5in 1010 12
pulley and alterna- B R 0 400t mm
tor pulley) auo
V3800-TIEF4 | 0.47 in.
V3800- (under load of
TIEF4C 59 to 68 N
V3800-TIEF4 :g1ot?0480 N (6.0to 7.0 kg,
V3800- ’ ;
Bl tonsion TIEF4C 49182 t(gf1 o7 1ot Deflection (8) ]I:actt‘ory speci- 14 to 15 Ibf))
; Factory speci- <10 ication 9.0 to 11 mm
(After instal- ficati 0.36 t
ling) ication 650 to 850 N 043 o
V3800- 66.3 to V3800- (L;nd;.rr].load of
TIEF4H 86.6 kgf TIEF4H 59 to 68 N
147 to 191 Ibf © Ooto70kg
V3800-TIEF4 | 39110480 N 14 o0 15 Ibf))
39.9to
V3800-
TIEF4C 48.9 kf
Belt tension . 87.9 to 107 Ibf
. Factory speci-
(After engine fication
operation) 420 to 550 N
V3800- 42.9 to
TIEF4H 56.0 kgf
94.5 to 123 Ibf
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6. Install the oil separator (9).

(9) Oil separator
7. Install the starter (10).

2CUGV00171A03
(10) Starter

6.44 Installing SCR muffler assembly

Il NOTE

¢ Always work in the workshop equipped with a
electric lift (including mobile lift).

¢ Tighten the NOx sensor tightening nut or the
SCR inlet temperature sensor tightening nut to
the specified torque with crowfoot wrench.

* When replacing the NOx sensor, check that it is
coated with anti-seize & lubricating compound,
and then attach it to its correct position.

e When the SCR inlet temperature sensor is
removed, wipe off the anti-seize & lubricating
compound, apply a anti-seize & lubricating
compound (Bostick, NEVER SEEZ, Pure Nickel
Special Grade), and then attach them to their
correct position.

* When replacing the SCR inlet temperature
sensor, check that it is coated with anti-seize &
lubricating compound, and then attach it to its
correct position.

Tools required
» Anti-seize & lubricating compound (Bostick, NEVER
SEEZ, Pure Nickel Special Grade)
+ Crowfoot wrench

1. Install the base of SCR (1) tighten to specified
torque.

Tightening tor- 124 t0 147 N-m
uge 9 Base of SCR (1) 12.6 to 15.0 kgf-m
) 91.2 to 108 Ibf- ft
iy
(1) - =
5
- g
9Y1211085GES015C

(1) Base of SCR
2. Install the SCR stay (2

(2) SCR stay

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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3. Install the SCR muffler assembly (3).

B NOTE

* When you carry SCR muffler assembly, use
lift for safety.

* If you replace NOx sensor or SCR inlet
temperature sensor, tighten to specified

torque.
SCR muffler as- 49t0 55 N'm
sembly mounting 5.0t0 5.7 kgf - m
screw 37 to 41 Ibf-ft
Tightening tor- 40t0 60 N-m
L?e 9 NOx sensor 4.1t0 6.1 kgf-m
q 30 to 44 Ibf-ft
SCR inlet temper- 3012 Ig 2902 I,:léfmm
ature sensor 29.9 to 36.5 Ibf-ft
g X,
(3)
.fé
A/,
& 1/
9Y1211|’08$C§ES‘(_)1‘38

(3) SCR muffler assembly

6.45 Filling coolant

Il IMPORTANT
* Do not mix the different type or brand of L.L.C.
* Do not use an anti-freeze and scale inhibitor at
the same time.

Il NOTE
¢ Make sure the drain valve is closed.

1. Fill the coolant until below the port from filling port.

Il IMPORTANT

* Make sure that you close the radiator cap
correctly.

e When you add the coolant, release the air
from the engine coolant channels.

¢ The engine releases the air when it shakes
the radiator upper and lower hoses.

6.46 Filling engine oil

Il IMPORTANT
* Do not mix different types of oil.
¢ Use the correct SAE engine oil by reference to
the ambient temperature.

Il NOTE
* Make sure the drain plug is tightened.

1. Fill the engine oil until the upper line (a) on the
dipstick from filling port (1).

2 1085GES003B

(b)

9Y1200165GES007A

(1) Filling port (b) Lower line
(a) Upperline

7. Servicing
7.1 Checking cylinder head top
clearance

Tools required
+ Plastigauge

1. Remove the cylinder head.
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2. With the piston at TDC, use grease to affix three or
four plastigauges (1) to the crown of the piston;
keep the gauges away from the intake valve and
combustion chamber fittings.

Diameter 1.5 mm
Plastigauge (1) cut 0.059in.
size Lenath 5.0t0 7.0 mm
9 0.20t0 0.27 in.

/\—F\ | &

B

oo — /—\@ % %
3EEABAC‘| PO17A

(1) Plastigauge

3. Take the piston to an intermediate position, install
the cylinder head and tighten the head bolts to the
specified torque.

(2)

/

T EALI5 L 1 ETERE L EEEEI R
%3 PERFECT CIRCLE PLASTIGA

EEELE 3

PB-‘ C-LEARANCE o

9Y1210783ENS003A

(2) Crushed plastigauge (3) Scale

7.2 Checking cylinder head surface
flatness

Tools required
+ Straightedge
* Feeler gauge

1. Clean the cylinder head surface.

2. Place a straightedge on the cylinder head's four
sides (A), (B), (C) and (D) and two diagonal (E) and
(F) as shown in the figure.

98.1to
107 N-m A
V3800-TIEF4 | o' (A)
TIEF4G 11.0kaf-m ©) (F)
72.4 to
Tightening CyIindfer head 79.5 Ibf-ft
torque mounting (©) (D)
q screw 120 to
130 N'm
V3800- 12.3to
TIEF4H 13.2 kgf-m (B)
88.5 to
95.8 Ibf-ft ~
4. Turn the crankshaft so the piston goes through SEEABAB1P112A
TDC.
5. Remove the cylinder head and compare the width
of the crushed plastigauges (2) with the scale (3).
Hl NOTE
e Top clearance = Width of the crushed
plastigauge (2)
* If they are out of spec, check the oil
clearance of the crank pin, journal and
piston pins.
Top clearance Factory specifi- | 0.701 to 0.930 mm
P cation 0.0276 to 0.0366 in.
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3. Measure the clearance with a feeler gauge.

I NOTE

e If the measurement is more than the
allowable limit, make it straight with a
surface grinder.

Il IMPORTANT
¢ Check the valve recessing after you correct.

0.05 mm
0.002 in.

Cylinder head sur-

face flatness Allowable limit

3EEABAC1P0O09A

7.3 Checking cylinder head flaw

Tools required
* Red permeative liquid
* Detergent
*  White developer

1. Clean the surface of the cylinder head with
detergent (2).

2. Apply some red permeative liquid (1) on the
cylinder head surface.

3. After you apply, do not touch it for 5 to 10 minutes.

4. Clean away the red permeative liquid on the
cylinder head surface with detergent (2).

5. Apply the white developer (3) on the cylinder head
surface.

I NOTE
¢ If you found a red flaw, replace the cylinder
head.

= == &=
DEE| WEEY| (g
S~ N —1 R

AR e .
= |
v v ==
3TMABABOP059B
(1) Red permeative liquid (3) White developer

(2) Detergent

7.4 Checking valve recessing
Tools required
» Depth gauge
1. Clean the cylinder head surface (1), valve face and
valve seat.
2. Set the valve into the valve guide.
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3. Measure the valve recessing with a depth gauge.

Hl NOTE

e |If the measurement
allowable limit, replace the valve.

is more than the

» If it stays more than the allowable limit after
you replace the valve, replace the cylinder

2. Put the valve into the valve guide. Lap the valve on
its seat with a valve lapping tool.

3. After you lap the valve, clean away the compound
and apply oil, then lap the valve again with oil.

head.
0.60 to
0.80 mm
Intake valve 0.024 to
Factory speci- 0.031in.
Valve recess- | fication 0.850 to
e Exhaust valve 2)-8232:10
0.0413in.
L 1.2 mm
Allowable limit 0.047 in.

3TMABAB1P058A

(1) Cylinder head surface
(A) Recessing

(B) Protrusion

7.5 Adjusting valve lapping

Tools required
+ Compound
+ Valve lapping tool
* Prussian Blue

1. Apply the compound equally to the valve lapping
surface.

4. Apply Prussian Blue to the contact surface to
measure the seated rate.

Il NOTE

¢ If the seated rate is less than 70%, lap the
valve again.

Il IMPORTANT

¢ After you complete the valve lapping and
assemble the valve, check the valve

recessing and adjust the valve clearance.

T 4
(1) 2 (3)
3TMABAB1P0B0A
(1) Good (3) Bad
(2) Bad

— RELATED PAGE
7.4 Checking valve recessing on page 3-184

4.2 Adjusting valve clearance on page 3-102

7.6 Checking clearance between
valve stem and valve guide
Tools required

« External micrometer
* Small hole gauge

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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1. Remove carbon from the valve guide section. 0.035 to
2. Measure the valve stem O.D. with an external Intake valve | 0-065 mm
micrometer. 0.0014 to
: - 0.0025 in
Clearance be- | Factory speci- - :
6.960 to tween valve fication 0.035to
6.975 mm t d 0.065 mm
Intake valve stem an
Yave lo2ratto valve guide Exhaustvalve | 5014 10
Valve stem Factory speci- 0.2746 in. 0.0025 in.
O.D. fication 6.960 to 1 o1mm
Exhaust valve 6.975 mm Allowable limit 0.004 in.
0.2741to
0.2746 in.
— RELATED PAGE
% 7.7 Replacing valve guide on page 3-186
7.7 Replacing valve guide
Il IMPORTANT
* Do not hit the valve guide with a hammer during
replacement.
Tools required
* Press tool
SEEABAB1P115A » Valve guide replacing tool

3. Measure the valve guide I.D. with a small hole
gauge.

7.010to

7.025 mm
0.2760 to
0.2765 in.

Intake valve

Valve guide Factory speci-
1.D. fication

7.010 to

7.025 mm
0.2760 to
0.2765 in.

Exhaust valve

3EEABAB1P116A

4. Calculate the clearance.

Il NOTE
¢ If the clearance is more than the allowable
limit, replace the valves.
e If the clearance stays more than the
allowable limit, replace the valve guide also.

Removing valve guide
1. Press out the used valve guide with the valve guide
replacing tool.

(A)

2CJGV00295A01

(A) Removing direction

Installing valve guide

1. Clean the new valve guide and valve guide bore,
and apply engine oil to them.

2. Press fit the new valve guide with the valve guide
replacing tool.
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(B) 7.9 Adjusting valve seat

Hl NOTE
* Before you adjust the valve seat, check the
valve stem and measure the I.D. of the valve
guide section.
Repair them if necessary.
* After you adjust the valve seat, be sure to check
the valve recessing.

Tools required
» Valve seat cutter
» Valve lapping tool.
* Prussian Blue

1. Slightly adjust the seat surface with a 1.0 rad (60°)
or 0.79 rad (45°) valve seat cutter.

2CJGV00296A01
(B) Installing direction

3. Ream accurately the I.D. of the valve guide to the
specified dimension.

7.010to Intake e
7.025 mm Valve seat an- | Factory speci-
. Intake valve 0.2760 to gle fication ot 0.79 rad
_Val_ve gL_ude Factory speci- 0.2765 in. 45°
inside diame- ficati
ter ication 7.010 to
Exhaust valve 7.025 mm
0.2760 to =
0.2765 in. [ | | ]
7.8 Adjusting valve angle |
Hl NOTE (a)
+ Before you adjust the valve, check the valve (b)
stem and measure the 1.D. of the valve guide
section.
Repair them if necessary.
Tools required 3EEABAB1P119C
« Valve refacer (a) 0.26 rad (15°) or 0.52 rad (b) 0.79rad (45°) or 1.0 rad
(30°) (60°)
1. Adjust the valve with a valve refacer. _ _ _
2. Adjust the seat width with a 0.52 rad (30°) or
Intake 1.0 rad 0.26 rad (15°) valve seat cultter.
Valve face an- | Factory speci- €0 3. After you adjust the seat, check that the valve
gle fication Exhaust 0.79 rad seating is flat.

45 4. Apply a thin layer of compound between the valve
face and valve seat, and lap them with a valve
lapping tool.

3EEABAB1P118A
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5. Check the valve seating with Prussian Blue. 35.1 to
35.6 mm
] NOTE Intake valve 13910
¢ The valve seating surface must show good Factory speci- 1.40 in.
contact on all sides. fication 351 to
35.6 mm
Free length
1510 1.9 mm it Exhaustvalve | 4 3910
Intake 0.059 to 1.40in.
Valve seat Factory speci- 0.074 in. 34.6 mm
width (1) fication 20123 mm Intake valve | 4 36 .
Exhaust 0.079 to Allowable limit
. 34.6 mm
0.091 in. Exhaust valve .
1.36 in.
(C)
7 (2) ]
SEEABABIP120D 2CJGV00319A01 o

1) Valve seat width (C) Check the contact

2) Identical dimensions (c) 0.52rad (30°) or 0.26 rad
A) Check the contact (15°)

B) Correct seat width

_— e~ o~ —~

— RELATED PAGE
7.6 Checking clearance between valve stem and
valve guide on page 3-185

7.4 Checking valve recessing on page 3-184

7.10 Checking free length of valve

spring

Tools required

* Vernier caliper

1. Measure the free length (1) of valve spring with a
vernier calipers.

Hl NOTE
e If the measurement is less than the
allowable limit, replace it.

(1) Freelength

2. Check the full surface of the valve spring for
scratches.

Il NOTE
» If there is a damage, replace it.

7.11 Checking tilt of valve spring

Tools required
» Surface plate
* Square

1. Put the valve spring on a surface plate, and put a
square on the side of the valve spring.
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2. Turn the valve spring to measure the maximum tilt
(1).
Hl NOTE

e If the measurement is more than the
allowable limit, replace it.

Tilt (1) Allowable limit

i

A

W/ //////////////%/7/77//

3EEABAB1P121H

(1) Tilt

3. Check the full surface of the valve spring for
scratches.

Il NOTE
* If there is a damage, replace it.

7.12 Checking set load of valve
spring

Tools required

+ Valve spring tester

1. Put the valve spring on a tester and compress the
valve spring to the specified setting length.

|

(

 ——
(e

i
{

3EEABAB1P122A

2. Read the compression load on the gauge.

Hl NOTE
e If the measurement is less than the
allowable limit, replace the valve spring.

63.5N/
31.5 mm
6.48 kgf /
31.5 mm
14.3 Ibf/
1.24 in.

Intake valve

Factory speci-
fication

635N/
31.5 mm
6.48 kgf /
31.5 mm
14.3 Ibf/
1.24 in.

Exhaust valve

Setting load /
Setting length

459N/
31.5 mm
4.68 kgf /
31.5 mm
10.3 Ibf /
1.24 in.

Intake valve

Allowable limit

459N/
31.5 mm
4.68 kgf /
31.5 mm
10.3 Ibf /
1.24 in.

Exhaust valve

7.13 Checking oil clearance between
rocker arm and rocker arm shaft
Tools required

* Internal micrometer
» External micrometer.

1. Measure the rocker arm [|.D. with an internal
micrometer.

Factory specifi- | 16.000 to16.027 mm

Rockerarm I.D. | . tion 0.62993 to 0.63098 in.

2CJGV00324A01
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2. Measure the rocker arm shaft O.D. with an external
micrometer.

15.973 to 15.984 mm
0.62886 to 0.62929 in.

Rocker arm shaft Factory specifi-
O.D. cation

9Y1210651ENS009A

2. Measure the valve bridge shaft O.D with an external
micrometer.

9.023 to0 9.032 mm
0.3553 to 0.3555 in.

Valve bridge shaft Factory specifi-
O.D. cation

2CJGV00323A01

3. Calculate the oil clearance.

Il NOTE

e If the oil clearance is more than the
allowable limit, replace the rocker arm and
measure the oil clearance again.

e If the oil clearance stays more than the
allowable limit, replace the rocker arm shaft

also.
f _ Factory specifi- | 0.016 to 0.054 mm
On clearance be- | cation 0.00063 to 0.0021 in.
d rock
ot o Allowable limit 8:835%"}:]'
3. Calculate the oil clearance.
. . Il NOTE
7.14 Checking oil clearance between « If the oil clearance is more than allowable
valve bridge shaft and valve bridge limit, replace the valve bridge arm and
arm measure the oil clearance again.

¢ If the oil clearance stays more than the
allowable limit, replace the valve bridge
shaft also.

Tools required
¢ Internal micrometer
¢ External micrometer.

1. Measure the valve bridge arm |.D. with an internal
micrometer.

Valve bridge arm Factory specifi- | 9.050 to 9.065 mm

Oil clearance be-
tween valve bridge
shaft and valve
bridge arm

Factory specifi-
cation

0.018 to 0.042 mm
0.00071 to 0.0016 in.

Allowable limit

0.15 mm
0.0059 in.

1.D. cation 0.3563 to 0.3568 in.

7.15 Checking push rod alignment

Tools required
* V blocks
» Surface plate
» Dial gauge

1. Put the push rod on V blocks.

3-190 V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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2. Measure the push rod alignment.

Il NOTE
e If the measurement is more than the
allowable limit, replace the push rod.

Push rod align- - 0.25 mm
ment Allowable limit 0.0098 in.

r

7~ 7N

o
2CJGV00299A01 T VO

3. Calculate the oil clearance.

Il NOTE
e If the oil clearance is more than the
allowable limit or the tappet has a damage,
replace the tappet.

3TMABAB1P062A

7.16 Checking oil clearance between
tappet and tappet guide bore
Tools required

e External micrometer
+ Cylinder gauge

1. Measure the tappet O.D. with an external
micrometer.

Factory specifi- | 23.959 to 23.980 mm

Tappet O.D. cation 0.94327 to 0.94409 in.

Factory specifi- | 0.020 to 0.062 mm

Oil clearance be- cation 0.00079 to 0.0024 in.
tween tappet and
tappet guide bore

0.07 mm

Allowable limit 0.003 in.

2CJGV00298A01

2. Measure the tappet guide bore I.D. with a cylinder
gauge.

Factory specifi- | 24.000 to 24.021 mm
0.94489 to 0.94570 in.

Tappet guide bore
1.D. cation

7.17 Checking timing gear backlash

Tools required
+ Dial gauge (lever type)

1. Set a dial gauge (lever type) with its point on the
gear tooth.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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2. Hold the mating gear and move the gear to
measure the backlash.

Il NOTE

¢ If the backlash is more than the allowable
limit, measure the oil clearance in the
journal part of each shaft.

e If the oil clearance is correct, replace the
gear.

¢ If the crank gear is replaced, it is necessary
to calibrate the injection timing with the
diagnosis tool.

[V3800-TIEF4, V3800-TIEF4C]

Factory specifi- | 0.0490 to 0.193 mm

Backlash between | cation 0.00193 to 0.00759 in.
crank gear and
idle gear 1 - 0.22 mm

Allowable limit 0.0087 in.

Factory specifi- | 0.0490 to 0.189 mm
Backlash between | cation 0.00193 to 0.00744 in.
idle gear 1 and
cam gear Allowable limit | 0-22mm

0.0087 in.

[V3800-TIEF4]

Factory specifi- | 0.0540 to 0.167 mm
Backlash between | cation 0.00213 to 0.00657 in.

idle gear 3 and
supply pump gear | ajiowable fimit | 022 MM

0.0087 in.

Factory specifi- | 0.0440 to 0.185 mm
Backlash between | cation 0.00174 to 0.00728 in.
idle gear 1 and idle
gear 2 . 0.22 mm

Allowable limit 0.0087 in.

Factory specifi- | 0.0490 to 0.159 mm
Backlash between | cation 0.00193 to 0.00625 in.
idle gear 2 and idle
gear 3 Allowable limit | 222 MM

0.0087 in.

[V3800-TIEF4C]

Factory specifi- | 0.0540 to 0.167 mm

Backlash between | cation 0.00213 to 0.00657 in.
idle gear 3 and
supply pump gear o 0.22 mm

Allowable limit 0.0087 in.

Factory specifi- | 0.0490 to 0.162 mm
Backlash between | cation 0.00193 to 0.00637 in.
idle gear 1 and idle
gear3 Allowable limit | 022 MM

0.0087 in.

— RELATED PAGE

4.37 Measuring angular deviation between crankshaft
T.D.C. and crank position sensor detected T.D.C. on
page 3-121

7.18 Checking side clearance of idle
gear 1, 2

Tools required

1.
2.

Dial gauge
Set a dial gauge with its point on the idle gear 1, 2.

Move the idle gear 1, 2 to the front and rear to
measure the side clearance.

Il NOTE

e If the measurement is more than the
allowable limit, replace the idle gear 1, 2
collar.

Side clearance of
idle gear 1, 2 0.90 mm

Factory specifi- | 0.15to 0.30 mm
cation 0.0059 to 0.011 in.

Allowable limit 0.035 in.

3-192
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7.19 Checking side clearance of idle
gear 3

Tools required
+ Dial gauge
1. Set a dial gauge with its point on the idle gear 3.

2. Move the idle gear 3 to the front and rear to
measure the side clearance.

Il NOTE

e If the measurement is more than the
allowable limit, replace the idle gear 3
holder.

Factory specifi- | 0.10 to 0.40 mm

Side clearance of cation 0.0040 to 0.015in.

idle gear 3

0.90 mm

Allowable limit 0.035 in.

|

9Y1211085ENS024A

7.20 Checking side clearance of
camshaft

Tools required
+ Dial gauge
1. Set a dial gauge with its point on the camshaft.

2. Move the cam gear to the front and rear to measure
the side clearance.

Il NOTE

e If the measurement is more than the
allowable limit, replace the camshaft
stopper.

Factory specifi- | 0.070 to 0.22 mm

Side clearance of cation 0.0028 to 0.0086 in.

camshaft

0.30 mm

Allowable limit 0012 in.

7.21 Checking camshaft alignment

Tools required

* V blocks

» Surface plate

» Dial gauge
Hold the two end journals of camshaft with V blocks
on the surface plate.

2. Set a dial gauge with its point on the middle journal.
3. Turn the camshaft slowly and read the variation on

the indicator (Half of the measurement).

Il NOTE
e If the measurement is more than the
allowable limit, replace the camshaft.

Camshaft align- . 0.01 mm
ment Allowable limit 0.0004 in.

3EEABAB1P128A

7.22 Replacing idle gear bushing

Tools required

* Press tool
+ Idle gear bushing replacing tool

Removing idle gear bushing
1. Press out the used idle gear bushing with the

replacing tool.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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(A) 37.64 mm
Intake valve 1482in.

Factory speci-
l fication 38.96 mm

Exhaust valve 1534 in.

Cam height
37.14 mm

Intake valve 1462 in.

Allowable limit

38.46 mm
1.514in.

Exhaust valve

) |
N7/

2CJGV00291A01 °
(A) Removing direction

Installing idle gear bushing

1. Clean a new idle gear bushing and idle gear bore,
and apply engine oil to them.

2. Press fit the new bushing with the replacing tool.

Il NOTE
* Make sure that the bushing end aligns the
end of the idle gear. 3EEABAB1P129A
(B) . .
7.24 Checking oil clearance between
l camshaft journal and cylinder block
bore
Tools required
» External micrometer
* Internal micrometer
1. Measure the camshaft journal O.D. with an external
micrometer.
Camshaft journal Factory specifi- | 45.934 to 45.950 mm
2CJGV00292A01 0.D. cation 1.8085 to 1.8090 in.

(B) Installing direction

7.23 Checking cam height

Tools required
¢ External micrometer

1. Measure the height of the cam at its highest point
with an external micrometer.

Il NOTE
e If the measurement is less than the
allowable limit, replace the camshaft.

3EEABAB1P131A
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2. Measure the cylinder block bore I.D. for the
camshaft with an internal micrometer.

Camshaft bearing Factory specifi- | 46.000 to 46.025 mm
1.D. cation 1.8111 to 1.8120 in.

N a
9Y1200165ENS067A

3. Calculate the oil clearance.

Hl NOTE
e If the oil clearance is more than the
allowable limit, replace the camshaft.

Factory specifi- | 0.050 to 0.091 mm

Oil clearance of cation 0.0020 to 0.0035 in.

camshaft journal

0.15 mm

Allowable limit 0.0059 in.

7.25 Checking oil clearance between
idle gear shaft 1, 2 and idle gear 1, 2
bushing

Tools required

e External micrometer
* Internal micrometer

1. Measure the idle gear shaft O.D. with an external
micrometer.

Idle gear shaft 1,2 | Factory specifi- | 44.959 to 44.975 mm
O.D. cation 1.7701 to 1.7706 in.

OY1200165ENS068A  \

2. Measure the idle gear bushing |.D. with an internal

micrometer.
Idle gear 1, 2 Factory specifi- | 45.025 to 45.050 mm
bushing 1.D. cation 1.7727 10 1.7736 in.

3EEABAB1P133A

3. Calculate the oil clearance.

Hl NOTE
e If the oil clearance is more than the
allowable limit, replace the bushing.

Factory specifi- | 0.050 to 0.091 mm
cation 0.0020 to 0.0035 in.

Oil clearance be-
tween idle gear

shaft 1, 2 and idle
gear 1, 2 bushing

0.10 mm

Allowable limit 0.0039 in.

— RELATED PAGE
7.22 Replacing idle gear bushing on page 3-193

7.26 Checking oil clearance between
idle gear 3 shaft and idle gear 3
holder

Tools required
» External micrometer
* Internal micrometer

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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1. Measure the idle gear 3 shaft O.D. with an external B NOTE
micrometer. « If the measurement is more than the

Idle gear 3 shaft | Factory specifi- | 15.957 to 15.984 mm allowable limit, replace the piston.
0.D. cation 0.62823 to 0.62929 in. * When replacing the piston, select the

cylinder head gasket thickness to meet with
the top clearance.

Factory specifi- | 30.006 to 30.013 mm

Piston pin bore cation 1.1814 t0 1.1816 in.

1.D.
. 30.05 mm
e Allowable limit 1183 in.

2CJGV00300A01

2. Measure the idle gear 3 holder I.D. with an internal
micrometer.

Idle gear 3 holder Factory specifi- | 16.000 to 16.018 mm
1.D. cation 0.62993 to 0.63062 in.

3EEABAB1P138A

— RELATED PAGE
4.36 Selecting cylinder head gasket on page 3-120

-
4 %

7.28 Checking oil clearance between
piston pin and small end bushing
Tools required

J"‘)'\»( J‘@ « External micrometer

* Internal micrometer or cylinder gauge

2CJGV00301A01

1. Measure the piston pin O.D. where it contacts the

3. Calculate the oil clearance. > X !
bushing with an external micrometer.

Il NOTE -
s If the oil clearance is more than the Piston pin O.D. E:tcléiry specifi- ‘?01'2(1)2 Ig :1%01@12; o
allowable limit, replace the holder. : ’ :
Oil clearance be- Factory specifi- | 0.016 to 0.061 mm
tween idle gear 3 cation 0.00063 to 0.0024 in.
shaft and idle gear Allowable limit 0.10 mm
3 holder 0.0039 in.

7.27 Checking piston pin bore I.D.

Tools required
» Cylinder gauge

1. Measure the piston pin bore I.D. in the horizontal
and vertical directions with a cylinder gauge.

2CJGV00302A01
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2. Measure the small end bushing |.D. at the
connecting rod small end with an internal
micrometer or cylinder gauge.

Small end bushing | Factory specifi- | 30.031 to 30.046 mm
1.D. cation 1.1824 to 1.1829 in.

2CJGVO00303A01

(A)

vzl

2CJGV00293A01

3. Calculate the oil clearance.

Hl NOTE

* If the clearance more than the allowable
limit, replace the bushing.

e« If it still more than the allowable Ilimit,
replace the piston pin.

* When replacing the small end bushing,
select the cylinder head gasket thickness to
meet with the top clearance.

(A) Removing direction

Installing small end bushing
1. Clean a new small end bushing and bore.
2. Insert a new bushing onto the tool.

Hl NOTE
Apply engine oil to a new small end bushing
and bore.

Oil clearance be- | Factory specifi- | 0.020 to 0.040 mm
tween piston pin cation 0.00079 to 0.0015 in.
and small end

. . 0.15 mm
bushing Allowable limit 0.0059 in.

(B)

— RELATED PAGE
4.36 Selecting cylinder head gasket on page 3-120

7.29 Replacing small end bushing on page 3-197

7.29 Replacing small end bushing

Tools required
+ Small end bushing replacing tool

Removing small end bushing
1. Press out the used bushing with small end bushing
replacing tool.

2CJGV00294A01

(B) Installing direction

3. Press-fit it with a press so that the seam (1) of
bushing position as shown in the figure, until it is
flash with the connecting rod.

©

3EEABAB1P141A

(1) Seam (C) 0.26 rad (15°)

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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Il NOTE
* When replacing the small end bushing,
select the cylinder head gasket thickness to
meet with the top clearance.

— RELATED PAGE
4.36 Selecting cylinder head gasket on page 3-120

7.30 Checking connecting rod
alignment

Hl NOTE
e Make sure that the oil clearance of the small
end bushing is less than the allowable limit.

Tools required
* Connecting rod alignment tool
* Feeler gauge

1. Remove the piston pin from the piston.
2. Install the piston pin into the connecting rod.

3. Install the connecting rod on the alignment tool of
the connecting rod.

4. Put a gauge on the piston pin, and move it against
the face plate.

B NOTE

* If the gauge does not touch fully against the
face plate, measure the space between the
gauge pin and face plate.

e If the measurement is more than the
allowable limit, replace the connecting rod.

* When replacing the connecting rod, select
the cylinder head gasket thickness to meet
with the top clearance.

7.28 Checking oil clearance between piston pin and
small end bushing on page 3-196

7.31 Checking piston ring gap

Tools required

* Feeler gauge

1. Put the piston ring into the lower part of the liner
(the least worn out part) with the piston.

2. Measure the ring gap with a feeler gauge.

Hl NOTE
e If the ring gap is more than the allowable
limit, replace the ring.

Factory speci- | 0.30 to 0.40 mm
fication 0.012t0 0.015 in.
Top ring
. 1.25 mm
Allowable limit 0.0492 in.
0.45to
V3800-TIEF4 0.60 mm
V3800-
0.018 to
TIEF4C 0023
Factory speci- Jesin.
) fication 0.30 to
Second ring V3800- 0.40 mm
TIEF4H 0.012to
0.015in.
. 1.25 mm
Allowable limit 0.0492 in.
Factory speci- | 0.25 to 0.45 mm
fication 0.0099 to 0.017 in.
Oil ring
. 1.25 mm
Allowable limit 0.0492 in.

3EEABAB1P144A

Connecting rod - 0.05 mm
alignment Allowable limit 0.002 in.
3TMABABOPO56A

— RELATED PAGE

4.36 Selecting cylinder head gasket on page 3-120

7.32 Checking clearance between
piston ring and ring groove

Tools required
* Feeler gauge

1. Clean the rings and the ring grooves, and install
each ring in its groove.

3-198
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2. Measure the clearance between the ring and the
groove with a feeler gauge.

Hl NOTE

* If the clearance is more than the allowable
limit, replace the piston ring.

 If the clearance stays more than the
allowable limit with new ring, replace the
piston also.

* When replacing the piston, select the
cylinder head gasket thickness to meet with
the top clearance.

0.05to

0.09 mm
0.002 to
0.003 in.

Top ring

V3800- 0.065 to
TIEF4 0.10 mm
V3800- 0.0026 to
TIEF4C 0.0039 in.

Factory

o Second
specifica-

ring

tion
Clearance V3800- —
between TIEF4H

piston ring
and ring
groove Oil ring

0.020 to

0.060 mm
0.00079 to
0.0023 in.

0.15 mm

Top ring 0.0059 in.

Allowable Second rin 0.15 mm
limit 9 0.0059 in.

0.15 mm

Oilring 0.0059 in.

3EEABAC1P045A

— RELATED PAGE

4.36 Selecting cylinder head gasket on page 3-120

7.33 Checking side clearance of
crankshaft

Tools required
+ Dial gauge

1.

Set a dial gauge with its point on the end of the

crankshaft.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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2. Move the crankshaft to the front and rear to
measure the side clearance.

Il NOTE

e If the measurement is more than the
allowable limit, replace the thrust bearings.

* If the same dimension bearing is not
applicable because of the crankshaft journal
wear, replace it with an oversize one. Refer
to the table and figure.

Factory specifi- | 0.15t0 0.31 mm

Side clearance of cation 0.0059 to 0.012 in.
crankshaft
L 0.50 mm
Allowable limit 0.020 in.

T (-
i L

3EEABAB1P146C

3EEABAB1P145A

(Reference)
» Oversize dimensions of crankshaft journal
Oversize 0.2 mm 0.4 mm
0.008 in. 0.02 in.
169.10 to 169.20 to
Dimension A 169.15 mm 169.25 mm
6.6575 t0 6.6594 in. | 6.6615 to 6.6633 in.
Dimension B 29.20 t0 29.25 mm 29.40 to 29.45 mm
1.150 to 1.151 in. 1.158 to 1.159 in.
2.8 to 3.2 mm radi- 2.8 to 3.2 mm radi-
Dimension C us us
0.11t0 0.12 in. radi- | 0.11 to 0.12 in. radi-
us us
The crankshaft journal must be fine-finished to higher than Rmax
=0.8S

A Dimension A C Dimension C

B Dimension B

7.34 Checking crankshaft alignment

Tools required
* V blocks
» Surface plate
» Dial gauge
1. Hold the two end journals of crankshaft with V
blocks on the surface plate.
2. Set a dial gauge with its point on the middle journal.

3. Turn the crankshaft slowly and read the variation on
the indicator (Half of the measurement).

Hl NOTE

e If the measurement is more than the
allowable limit, replace the crankshaft.

« If the crankshaft is replaced, it is necessary
to calibrate the injection timing with the
diagnosis tool.

Crankshaft align- L 0.02 mm
ment Allowable limit 0.0008 in.

3EEABAB1P147A
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— RELATED PAGE
4.37 Measuring angular deviation between crankshaft
T.D.C. and crank position sensor detected T.D.C. on
page 3-121

7.35 Checking oil clearance between
crankpin and crankpin bearing

Tools required

+ Plastigauge

1. Clean the crankpin and crankpin bearing (2).

2. Put a strip of plastigauge on the center of the
crankpin.

Hl NOTE
* Do not put the plastigauge into the crankpin
oil hole.

9Y1200165ENS069A

Il IMPORTANT

* To replace it with a specific STD service
part, make sure the crankpin bearing (2) has
the same ID color (1) as the connecting rod.

3. Install the connecting rod cap. D Col- Connecting rod Crankpin bearing
4. Tighten the connecting rod screws to the specified or Large-endin. | Cla | Part Center wall
tor dia. ss code thick
que.
56.010 to 1.496 to
B NOTE _ _ Blue | 56:020 mm _ | 1c020- | 1501 mm
* When you tighten the connecting rod 2.2052 to 22313 | 0.05890 to
screws, do not move the crankshaft. 2.2055 in. 0.05909 in.
With- 56.000 to 1.491 to
Tiahtening t c i q 79t0 83 N'm out col- | 56:010 mm g | 1C020- | 1.496 mm
'ghtening tor- onnecting ro 8.0 to 8.5 kgf-m o 2.2048 to 22334 | 0.05870 to
que screw 58 to 61 Ibf- ft 2.2051 in. 0.05889 in.
5. Remove the connecting rod cap again.
6. Measure the width that it becomes flat with the (1)
scale to get the oil clearance.
Il NOTE
e If the clearance more than the allowable
limit, replace the crankpin bearing (2). )
e« If it still more than the allowable Ilimit,
replace the piston pin.
* When replacing the crankpin bearing (2),
select the cylinder head gasket thickness to 1
meet with the top clearance. | (3)
o 3EEABAB1P150C
Crankoin O.D Factory specifi- | 52.977 to 52.990 mm -
rankpin ©.9. cation 2.0857 to 2.0862 in. (1) 1D color (3) Center wall thick
(2) Crankpin bearing
Oil clearance be- Factory specifi- 8383;‘1’ 0'005(1)0"2181_ (Reference)
tween crankpin cation : to 0. in. » Undersize dimensions of crank pin
and crankpin bear- o 0.20 mm
ing (2) Allowable limit 0.0079 in. Undersize 0.2 mm 0.4 mm
0.008 in. 0.02 in.
Dimension A 3.3 to 3.7 mm radius 3.3 to 3.7 mm radius
0.13 to 0.14 in. radius 0.13 to 0.14 in. radius
Dimension 1.0 to 1.5 mm relief 1.0 to 1.5 mm relief
B" 0.040 to 0.059 in. relief | 0.040 to 0.059 in. relief
(Continued)
V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H 3-201
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) 0.2 mm 0.4 mm * If the same dimension bearing is not
Undersize 0.008 in. 0.02 in. applicable because of the crankshaft journal
52.777 to 52.790 mm 52 577 to 52.590 mm wear, replace it V\_nth an undersize one. Refer
Dimension | dia. dia. to the table and figure.
c 2.0779 to 2.0783 in. 2.0700 to 2.0704 in.
dia. dia. Crankshaft journal | Factory specifi- | 74.977 to 74.990 mm
The crankpin must be fine-finished to higher than Rmax = 0.8 S 0.D. cation 2.9519 to 2.9523 in.
*  Holes to be de-burred and edges rounded with 1.0 to 1.5 mm
(0.040 to 0.059 in.) relief. QOil clearance Factory specifica- 0.018 to 0.062 mm
between crank- | tion 0.00071 to 0.0024 in.
shaft journal
and crankshaft . 0.20 mm
Allowable limit .
A bearing 0.0079 in.
B
‘-'-..._____-O
C
O 4 A\
3EEABAB1P149A
A Dimension A C Dimension C
B Dimension B 9Y1200165ENS070A
(Reference)
7.36 Checklng oil clearance between » Undersize dimensions of crankshaft journal
crankshaft journal and crankshaft
. Undersize 0.2 mm 0.4 mm
bearing 0.008 in. 0.02iin.
Tools required 2.8 to 3.2 mm radi- 2.8 to 3.2 mm radi-
¢ Plasti . . us us
astigauge Dimension A 0.11t0 0.12in. radi- | 0.11 to 0.12 in. radi-
1. Clean the crankshaft journal and crankshaft us us
bearing. 1.0 to 1.5 mm relief | 1.0 to 1.5 mm relief
2. Put a strip of plastigauge on the center of the Dimension B 0.040 to 0.059 in. 0.040 to 0.059 in.
journal. relief relief
74.777 to 74.577 to
Il IMPORTANT Dimension G 74.790 mm dia. 74.590 mm dia.
* Do not put the plastigauge into the oil hole 2.9440 t0 2.9444 in. | 2.9361 to 2.9366 in.
of the journal. dia. dia.
3. Install the main bearing case. Ifz)escrsankshaft journal must be fine-finished to higher than Rmax
4. Tighten the screws to the specified torque.
*  Holes to be de-burred and edges rounded with 1.0 to 1.5 mm
Tiohteni Mai . 138't0 147 N-m (0.040 to 0.059 in.) relief.
:?e tening tor- Sce;(lar:’vbearlng Case | 414010 15.0 kgf m
q 102 to 108 Ibf - ft

5. Remove the main bearing case again.

6. Measure the width that it becomes flat with the
scale to get the oil clearance.

Il NOTE
e |If the clearance more than the allowable
limit, replace the crankshaft bearing.
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7.38 Checking cylinder wear
o \ Tools required
/A éfF » Cylinder gauge
1. Measure the cylinder bore I.D. at the 6 positions
/o (see figure) with a cylinder gauge and find the
y c c maximum and minimum inner diameters.
B 2. Find the difference between the maximum and the
r minimum inner diameters.
A/ A
Il NOTE
e | e If the maximum I.D. or the difference is more
3EEABAB1P152A than the allowable limit, bore and hone it to
A Dimension A C Dimension C the oversize dimension.
B Dimension B

7.37 Replacing crankshaft sleeve

Tools required

Sleeve guide
Crankshaft sleeve press fit tool

Removing crankshaft sleeve

1.

Remove the used crankshaft sleeve.

Installing crankshaft sleeve

1.
2.

Set the sleeve guide (3) to the crankshaft (1).
Heat a new sleeve to the specified temperature.

Heating temperature of a new
sleeve

150 to 200 °C
302t0 392 F

3.

Set the sleeve to the crankshaft (1) as shown in
figure.

Hl NOTE
* Make sure that the large chamfer of the
sleeve points to outward.

Press fit the sleeve using the crankshaft sleeve
press fit tool (4).

(1) (2) (3) (4)
2 LL J

—— ) |

| —

=

3EEABAB1P153C

(1) Crankshaft

(4) Crankshaft sleeve press fit

(2) Crankshaft sleeve tool
(3) Sleeve guide

Factory specifi- | 100.000 to 100.022 mm
cation 3.93701 to 3.93787 in.
Cylinder bore I.D.
Lo 100.150 mm
Allowable limit 3.94291 in.

3EEABAB1P154A

P T

A
1

B

) | ©
- \_J
3EEABAB1P155A
(A) Top (a) Right-angled to piston pin
(B) Middle (b) Piston pin direction
(C) Bottom
3. Check the cylinder wall for scratches.

Il NOTE
¢ If you find deep scratches, bore the cylinder.
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— RELATED PAGE
7.39 Adjusting cylinder correction (over size) on page
3-204

7.39 Adjusting cylinder correction
(over size)

Tools required
* Cylinder gauge

1. Measure the cylinder bore |.D. at the 6 positions
(see figure) with a cylinder gauge and find the
maximum and minimum inner diameters.

2. If the cylinder wear is more than the allowable limit,
bore and hone it to the specified dimension.

Il NOTE
¢ If the maximum I.D. or the difference for the
oversize cylinder is more than the allowable
limit, replace the cylinder block with a new

one.

* Oversize cylinder bore |.D.

Factory specifi- | 100.500 to 100.522 mm
cation 3.95670 to 3.95755 in.
Cylinder bore I.D.
- 100.650 mm
Allowable limit 3.96260 in.
Finishin Hone to 1.2 to 3.0 ymRz (0.000048 to
9 0.00011 in.Rz)
L3 1
' :
| e
) ¢ l
¢ ]
t '
: '
' (1) > ! |
' ]
? :
! (2) )
>
1 L]
] ] =
' '
] ]
] ]
' '
] L]
; '
(]
' . J
= X
3EEABAB1P156A
(1) Cylinder bore I.D. (Before (2) Cylinder bore I.D. (Oversize)
Correction)

3. Replace the piston and piston rings with oversize
ones (0.5 mm (0.02 in.)).

— RELATED PAGE
7.38 Checking cylinder wear on page 3-203

7.40 Checking clearance between
inner rotor and outer rotor

Tools required
* Feeler gauge

1. Measure the clearance between the lobes of the
inner rotor and the outer rotor with a feeler gauge.

Hl NOTE
e If the clearance more than the allowable
limit, replace the oil pump rotor assembly.

Factory specifi- | 0.040 to 0.16 mm

Clearance be- cation 0.0016 to 0.0062 in.
tween inner rotor
and outer rotor 0.3 mm

Allowable limit 0.01in.

3EEABAB1P158A

7.41 Checking clearance between
outer rotor and pump body

Tools required
* Feeler gauge

3-204
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1. Measure the clearance between the outer rotor and
the pump body with a feeler gauge.

Hl NOTE

e If the clearance more than the allowable
limit, replace the oil pump rotor assembly.

 If the clearance stays more than the
allowable limit after replacing the oil pump
rotor assembly, replace the gear case.

* If the gear case is replaced, it is necessary
to calibrate the injection timing with the
diagnosis tool.

Factory specifi- | 0.100 to 0.184 mm

Clearance be- cation 0.00394 to 0.00724 in.
tween outer rotor
and pump body Allowable limit | 0-3mm

0.01in.

\ I
S L
{:"”l@m P
L--'-:.‘:.'j

3EEABAB1P159A

— RELATED PAGE
4.37 Measuring angular deviation between crankshaft
T.D.C. and crank position sensor detected T.D.C. on
page 3-121

7.42 Checking clearance between
rotor and cover

Tools required
+ Plastigauge
* Impact screwdriver

1. Put a strip of plastigauge on the rotor face with
grease.

2. Install the cover and tighten the screws with the
specified torque.

) . . 79t09.3N'm
Tll?:tenlng tor- sOélrgvl\Jlmp cover 0.80 t0 0.95 kgf-m
q 5.810 6.8 Ibf - ft

Il NOTE

¢ If the clearance is more than the allowable
limit, replace oil pump rotor assembly and
the cover.

Factory specifi- | 0.025 to 0.075 mm

Clearance be- cation 0.00099 to 0.0029 in.
tween rotor and
cover 0.225 mm

Allowable limit 0.00886 in.

3EEABAB1P225A

3. Remove the cover carefully.

4. Measure the width that plastigauge becomes flat
with the scale to get the oil clearance.

7.43 Checking overrunning clutch of
starter

1. Check the pinion for wear or damage.

I NOTE
e If there is any damage, replace the
overrunning clutch assembly.

2. Check that the pinion turns freely and smoothly in
the direction that it overruns (Check the overrunning
function.).

Il NOTE
e If there is any damage, replace the
overrunning clutch assembly.

3EEAEAC1P050B
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7.44 Checking commutator and mica B NOTE
of starter e If the undercut is less than the allowable
. limit, correct it with a saw blade. Chamfer
Tools required the segment edges.
*  Emery paper (#300)
« External micrometer Factory specifi- | 0.50 mm
1. Check the contact of the commutator for wear. . cation 0.020 in.
Mica undercut
2. Grind the commutator with emery paper (#300) if it Allowable limit | 0-20 mm
is lightly worn. 0.0079 in.

~—

-

(a
T

ép — | (3)

sy W

SEEARABIFIAZR 3EEABAB1P184A
3. Measure the commutator O.D. with an external (1) Segment (a) Good
micrometer at several points. (2) Depth of mica (b) Bad
(3) Mica
B NOTE

e If the minimum O.D. is less than the
allowable limit, replace the armature 7.45 Checking brush wear of starter
assembly.

* If the difference of the O.D.'s more than the
allowable limit, correct the commutator on a
lathe to the factory specification.

Tools required
* Vernier caliper
* Emery paper (#300 or above)

Factory specifi- | 32.0 mm
cation 1.26 in.

Commutator O.D.
31.4 mm

Allowable limit 124 in.

3EEABAB1P183A

4. Measure the mica undercut.
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1. Measure the brush length (A) with a vernier caliper.

Hl NOTE
* If the length is less than the allowable limit,
replace the yoke assembly and brush holder
assembly.

Factory specifi- | 18.0 mm

cation 0.709 in.
Brush length (A)
L 11.0 mm
Allowable limit 0433 in.
-
)
P
(A)
v
Lo

3EEABAB1P189A

3EEABAB1P185A
(A) Brush length

2. After you replace the brush, put an emery paper
(#300 or above) on the commutator and correct the
contact position.

7.46 Checking brush holder of
starter

Tools required
+ Circuit tester

1. Check the continuity across the brush holder and
the holder support with a circuit tester.

Hl NOTE
* If electricity flows, replace the brush holder
assembly.

Resistance be-
tween brush hold- Factory specifi-

er and holder sup- | cation Infinity

port

7.47 Checking armature coil of
starter

Tools required
» Circuit tester

1. Check the continuity across the commutator and
armature coil core with the resistance range of
circuit tester.

I NOTE
e If electricity is out of factory specification,
replace the armature assembly.

Resistance be-
tween commutator | Factory specifi-
and armature coil cation

core

Infinity

3EEAEAC1P048A
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2. Check the continuity across the segments of the
commutator with the resistance range of circuit

tester.

Il NOTE
* If electricity is out of factory specification,

replace the armature assembly.

Resistance be-
tween commutator
and segment

Fa(.:tory specifi- 00
cation

3EEAEAC1P049A

7.48 Checking field coil of starter

Tools required
+ Circuit tester

1. Check the continuity across the lead (1) and brush
(2) with a resistance range of circuit tester.

B NOTE
¢ If electricity is out of factory specification,

replace the yoke assembly.

Resistance be-
tween lead and
brush

Fac_:tory specifi- 00
cation

3EEABAB1P190A
(1) Lead

(2) Brush

2. Check the continuity across the brush (2) and yoke
(3) with a resistance range of circuit tester.

Hl NOTE
* If electricity is out of factory specification,

replace the yoke assembly.

Resistance be-
tween brush and
yoke

Factory specifi-

cation Infinity

(]

s

)
]|
-

P/}
i’
—— e 3
——

3EEABAB1P191A

(2) Brush (3) Yoke

7.49 Checking bearing of alternator

1. Check that the bearing can turn smoothly.

Il NOTE
¢ If not smoothly, replace it.

%

/

3EEABAB1P192A

7.50 Checking stator of alternator

Tools required
» Circuit tester

3-208
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1. Measure the resistance across each lead of the
stator coil with the resistance range of circuit tester.

Hl NOTE
* If electricity is out of factory specification,
replace the stator assembly.

Factory specifi-

- Less than 1.0 Q
cation

Resistance

3EEABAB1P193A

3EEABAB1P194A

2. Check the continuity across each stator coil lead
and core with the resistance range of circuit tester.

Il NOTE
» If it does not show infinity, replace the stator
assembly.
Resistance Factory specifi- Infinity
cation

7.51 Checking rotor of alternator

Tools required
+ Circuit tester

1. Measure the resistance across the slip rings with
the resistance range of circuit tester.

Hl NOTE
* If electricity is out of factory specification,
replace the rotor.

Resistance be- Factory specifi- | , 31 330

tween slip rings cation

2. Check the continuity across the slip ring and core
with the resistance range of circuit tester.

Hl NOTE
* If electricity is out of factory specification,
replace the rotor.

Resistance be-
tween slip ring and
rotor core

Factory specifi-

cation Infinity

7.52 Checking slip ring of alternator

Tools required
* Emery paper (#500 to 600)
* Vernier caliper

1. Check the slip ring for dirt or scratch.

Il NOTE
o If dirt is detected, clean the slip ring using a
cloth soaked in alcohol.
o If there is slight score, correct with an emery
paper (#500 to 600).

2. Measure the O.D. of the slip ring with a vernier
calipers.

Il NOTE
e If the measurement is less than the
allowable limit, replace the rotor assembly.

Factory specifi- | 22.7 mm
cation 0.894 in.

Slip ring O.D.
221 mm

Allowable limit 0.870 in.

3EEABAB1P195A
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7.53 Checking brush wear of R _ =
alternator m| T e

Tools required Z%I o

* Vernier caliper = morrs /(1)

1. Measure the brush length (A) with a vernier S —

Brand [lagrastor

calipers. o
Engine Type | w3800
B NOTE e
* If the measurement is less than the e
allowable limit, replace it. wu e, o . )
Engine sarisl Mo, [t 500
ECU Serial Numbor  [1255) Propot Vew [P Vew]
— Verice s e Y| ® |
Factory specifi- | 10.0 mm Moot —
cation 0.394 in. B e[| e _d | = |
Brush length (A) o - — L
Allowable limit | -5 MM — w s
0.059 in.
2CJGV00226A01

(1) Utility button

2. Select the "Supply Pump Learning (HPS)" item (2),
then click the [proceed] button (3).

i Diogmaster untitied <2017/10/13 14:17 > Uity = [ & o]
Diagmast: - —
i gl [ (2) pees
(A) == :
& o e
@ Data Monitor DPFMMR!QR!‘VNMR&MHTW
I - S o | o
|
[ —
3EEABAD1P002A
(A) Brush length
2. Make sure that the brush moves smoothly. @)
- NOTE [
e If the brush is damaged and not smoothly, B |_
replace it. e = =
2CJGV00227A01
(2) Supply Pump Learning (3) Proceed button
. HP5) it
7.54 Replacing supply pump (HPS) item

3. Follow the instructions according to steps of

Tools required "Description" screen (4), then click the [proceed]

» Laptop computer (Diagmaster (software) installed)

« Interface (DST-i) button ().
Removing supply pump
1. Remove the supply pump.
Installing supply pump
1. Install the supply pump.
Initializing supply pump
1. Start "Diagmaster”, then click the [Utility] button (1)
from the project window.
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aﬂ— — - [=5=) utity —— . =5
Supply Pump Learning(HP5) . Supply Pump Learning(HP5)
Description ‘/( ) Description A/
?éaig:; the Shift-lever to Neutral position. Til;gra:&nﬁy Pump Learring press the START button. B Start
i oot Tommorseure S 65 cois
Press the >> button to proceed
(9)
Data Display Data Display
Item [ Value [ Unit | Ttem [ value [ unit |
\@ Coolant Temperature 8 *c Pump Timing Learning Cordition E
Pump Timing Learring Corxition -
| | Pump Timing Learring Correction Value CA "
& Caution 2\ Caution
Mo Caution - Mo Caution
(5)
e |« = A | e | « |_>» |
2CJGV00228A01 2CJGV00230A01

(4) Description screen

(5) Proceed button

4. Follow the instructions according to steps of
"Description" screen (6), then click the [proceed]

button (7).

Tl ——
ISupply Pump Learning(HP5)

Description

===

(6)

Step 2>
. Cloge the accelerator pedal completely.

Press the 3> button to procsed

Data Display

Ttem [ Vahe

'@ Accelerator Pedal Position Qs

& Caution

Mo Caution

‘a «

A

(8) Description screen (9) Start button

6. Follow the instructions according to steps of
"Description" screen (10), then click the [Close]
button (11).

2CJGV00229A01

o T—— — ==
iSupply Pump Learning(HP5)

Description -~ Sy

S e 3 \—I

Press the CLOSE button to exit function.

Data Display
Ttem [ Vale [ Uit |
Pump Timing Learning Condition Complete
fl
2\ Caution
Mo Caction

(11)

« | » |

(6) Description screen

5. Follow the

(7) Proceed button

instructions according to steps of

"Description" screen (8), then click the [Start]

button (9).

2CJGV00231A01
(10) Description screen (11) Close button

7. Click the [DTC] button (12)
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R crogmaster urttied <a017/08/22 10:05 > ety | [R Diogmaster uried a0 1008 > oY s

L ¢ = ] o Di t ﬁi‘ll o7 T 1

(12) o |z = = T R T
£ roiea Cear 07¢

v | v marecimtet) Fro=

[ e———

B vewen <

g - | = - || % | 8 | & e —

2CJGV00314A01 2CJGV00317A01

(12) DTC button

8. Confirm that the status of "P3019" is "Past", then
click the [Clear DTC] button (13).
I NOTE
e This DTC is a DTC that always occurs when
"Supply Pump Learning (HP5)" is executed,
it is not a malfunction.
‘D:\g"wwfwﬂm‘hwlzm'm)ﬂr( lm_ﬁ,-_ﬂ.
t s e
5
B o
=
% o |
@ = |
[ —
(13) S
B rewen I & ‘ $ | ol =] | ® ‘ -~
§~w;%]ft|~’e o
2CJGV00315A01

(13) Clear DTC button

9. Select the "ECU" system, then click the [OK] button
(14).

R Dgmeseer weted <a017ionraz 105 > ore |

‘Selectthe System 1o Ciéas DTC and préss O busan.

B puiea System Selecton to Ciear DTC
]

Rapiay
[CameriDms

[

2CJGV00316A01
(14) OK button

10. Click the [Clear DTC] button (15) to clear DTC and
exit function.

(15) Clear DTC button

— RELATED PAGE
5.24 Removing supply pump on page 3-138

6.24 Installing supply pump on page 3-162

7.55 Replacing injector

Hl NOTE

* When you register the injector ID to ECU, you
have to stop the engine, then place the key
switch in the ON position.

Tools required

» Laptop computer (Diagmaster (software) installed)
* Interface (DST-i)

Removing injector
1. Remove the injector.

Installing injector
1. Install the injector.
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Injector compensation

1. Start "Diagmaster”, then click the [Utility] button (1)
from the project window.

B Diogmaster unctied <2017/10/13 14:17 > Project olo
Diagmaster | Fuopo informston —
Projnct Namg [aritied 2017710713 1477 5 g
Working Date THON3 1447 & DTC-Top
= N feiries & Data Monior
s Working Mema & Active Tosig: DFF
€ it 1 =3 Data Check/Rewrite
i Oata-wa-Top
- i) OPF Soot Load Resat
@ Data Monitor 3 DPF Rogensration Intena
& Sueely Punp Lasrning HF
% Ackva T | ol informatan & © Inkctor Gompensation (A
E @ Tost i Inpctor-Top
ot |ECU, ACU, BaudRate 5001 ol
by e A2 =2 & Circuiation TestACU)
[ Brand [Diagrmsstor
R
s Mods! [Fractor
B oisgnosis Manuel S [ves0
Ogtiort =111
Ogtior [North Amarica
Optord T
etns I
ECU Mo, [eosena-sens
Engne serisl Mo [171716000016000000 i =
EOU Sorisl Numtme (58T Projt View
vetice seri Mo, [ ' | Y ‘
Houmater mading
‘ Help(F1) Registration Date I ﬁ \a
Faiure Date [ =
5 o Haurmater 6540 h
Vehicle senal No. ECUNG:55995-595% a9 DEMO. /!

(1) Utility button

2. Select the "Injector Compensation” item (2), then
click the [proceed] button (3).

# Disgmaster wntitied <2017/10/13 14:17 > Utikty =)
f "
Di e

Data Check/Reveie | Injictor Compentation lu

or et o -
e

ey 2
WSt

S

[ B ot st e ey s cpesion

B Couin

Pt verk oA
" ephy poing bk,

P —
[
‘vehicke sensl No. ECUNGI999995-5999 a9 DEMO /!

2CJGV00232A01
(2) Injector Compensation item

(3) Proceed button

3. Enter the injector compensation value to the initial
display (5), then click the [Register] button (4).

Utility — ==y

Injector Con:np-ensation

(4)
E e o e .| ® |

0101 0101 0102 o0z02 0103 0303 0104 0404
0101 0101 0202 0202 0303 0303 0404 0404
0101 0101 0202 0202 0303 0303 0404 0404
0101 00 020z 03 0303 02 0404 05

5 - 8+ |8 o |8 « |

0000 0000 0000 0000 0000 0000 0000 0000
0000 0000 0000 0000 0000 0000 0000 0000
0000 0000 0000 0000 0000 0000 0000 0000

0000 00 0000 00 0000 00 0000 00
Data Replay
I~ GR Code Reader COMt - [<Gurert Cata > &l
_ 8 | _ A |
2CJGV00233A01
(4) Register button (5) Initial display
4. Click the [OK] button (6) if rewriting is OK.
Utility - —— @
Injector Compensation
2 « |® o B o |B « | ® |
0101 0101 0102 0202 0103 0303 0104 0404
0101 0101 0202 0202 0303 0303 0404 0404

0101 0101 0202 O upiiy
0101 00 0202 0

0 Do you want to register to the engine ECU?

5 - |5 |

0000 0000 0000 0
0000 0000 0000 COvoo

Fr>t ||

TUUUU UUUU

0000 0000 0000 0000 0000 0000
0000 00 0000 00 0000 00
(6)
Data Replay
I~ QR Code Reader COM ~ [ Garent E
a i
2CJGV00234A01

(6) OK button

5. Click the [OK] button (7) when rewriting is correctly
completed.
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Injector Conznp-ensation

B v (B e B« B .| ® |
0101 0101 || 0102 0202 | 0103 0303 || 0104 0404 s
0101 0101 || 0202 0202 | 0O 0404 g
0101 0101 || 0202 0202 0404
0101 00 0202 03 05 £

_ B |
0000 0000 | 0000/ 000G | O 0000

0000 0000 0000 0000 0 0000
0000 0000 0000 0000 0000 0000 OOUOM
0000 00 0000 00 0000 00 0000 00

Utility — =)

(7
Data Replay
I™ GR Code Reader COMI ~ [<Gurrers Cota> 5
_ 2 | _ A |
2CJGV00235A01

(7) OK button
6. Click the [Close] button (8) to exit function.

Injector Con:np-ensation

2+ |® B o B « | ® |

0101 0101 0102 o0z02 0103 0303 0104 0404
0101 0101 0202 0202 0303 0303 0404 0404
0101 0101 0202 0202 0303 0303 0404 0404
0101 00 020z 03 0303 02 0404 05

5 - |8 +» |8 « |8 « |

0000 0000 0000 0000 0000 0000 0000 0000
0000 0000 0000 0000 0000 0000 0000 0000
0000 0000 0000 0000 0000 0000 0000 0000

Utility — ==y

0000 00 0000 00 0000 00 0000 00
DotaReply (8)
I~ GIR Code Reader [COM - [CGurert Data> &
_a | _
2CJGV00233A02

(8) Close button

K-iSS registration

1. Enter the base model name and serial number to
the "Search with Engine Serial No." window (9),
then click the [Search] button (10).

xiss | Kubota Engine Integrated Service System

For Earth, For Life
Ky

hota

& HOME I MENU £ SETTING.

iR
H L

Notification

CRS Engine and
Service Information

2CJGV00236A05

(9) Search with Engine Serial
No. window

(10) Search button

2. Click the [Registration of Service Info.] button

(11).

i i For Earth, For Life
-3s Kubota Engine Integrated Service System PRl

4NOME EMENO BSETING e o e |

Search with Engine Serial No.

Engine Info

Production
Sanal No. Model Name Mocel Code (raambonm) osm
VISDTIEF4B.SPB-1 1448000000 21508

a
Wusisod Pty Lis |} Sevics Documents Enquiey o Servico Racori | Domioed Rapeogean Fie

R TR 1)

i i

o -
S "

» Check e Location of Sadal No.

& Back 1o the top.

11 KUBOTA Engin Division Al tights reservad.

Terms of Uso | Privacy Policy

(11) Registration of Service Info.
button

3. Select the "Injection Compensation" and enter the
new service information to the "After Exchanged"
window (12), then click the [Register] button (13).

For Earth, For Life
(uhotn

Kubota Engine Integrated Service System

& HOME & MENU & SETTING User 1D =3
B2 injection Compensation E ‘F
njector 1 Wjector 12 injector 0 Inctor m4 Hour Meter Serviced Date
XA 408 s 1cm NEE CFFS o ewr
Bikeo  GEFS U700 OEFC 0800 E6Fe Fi00 3808 1700
Exchange 0000 0000 oo 0000 000 a0 g 0000
o0 23 oo 10 o000 48 L)

Nots (No more than 100 characters) \
(12)

Injection Timing Correction

DPF Component

CHE
Y=y 1 |

DOC Component

SCR Compenent

[moerimeer  (13) i W 4
e
| y

2CJGV00238A03
(12) After Exchanged window

(13) Register button

— RELATED PAGE
5.16 Removing injector on page 3-134

6.31 Installing injector on page 3-168

7.56 Replacing ECU

Tools required
» Laptop computer (Diagmaster (software) installed)
* Interface (DST-i)

3-214
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3. ENGINE

Download DPK file (from K-iSS)

1. Enter the base model name and serial number to
the "Search with Engine Serial No." window (1),
then click the [Search] button (2).

For Earth, For Life

Kubota Engine Integrated Service System Kubota

@ HOME T MENU  SETTING Usar D

Notification
O SOS updeie Add Stacec PN
anmons 508,

» More nformation =

Search with Engine Serial No. CRS Engine and
Service Information
D oo

[T —

@)

2CJGV00240A02
(1) Search with Engine Serial (2) Search button
No. window

2. Click the [Download Reprogram File] button (3).

55 Kubota Engine Integrated Service System

For Earth, For Life
Kihata

# HOME = MENU £ SETTING User 10 =
Search with Engine Serial No.
Engine Info
Production
Serial No. Hodel Name Mosel Code e o

=] VIEORTIEF48 5781 142000000 1806

| huseraed Purts List | Servica Documsecs | Enquiey of Sarvice Record | [ Downiond Reprogran Fie

Search With Engine Seril No.

Basa ModelHarms e

s - (3)

oo, (e V3E00)

& Back 1o the top.

Copyright Since 2011 KUBOTA Engine Division Al tights reserved.

Terms of Use | Privacy Policy

2CJGV00241A02
(3) Download Reprogram File
button

3. Enter the service ECU serial number (4), then click
the [Download] button (5).

For Earth, For Life

xs5  Kubota Engine Integrated Service System

- HOME B MENU G SETTING User 1D ==

Search with Engine Serial No.

Engine Info.
Serial No. Model Name Modiel Code 'HW.WWI. CEM
=] 3B00.TIEF 46-5P8-1 1J480.00000 201506
© Download Reprogram File {4) {5)

Type2 DPK (PGM + Trim)

Registration Of Msintanance ECUIACU Saria No.
Maintnance
scuncy DBt Untl ECUACU Sortars Partio. cbingy Dosmiond
Sern .
eu P s | Downiosd |

Acy 2017.10.30 06:3(GMT) HO0269937.
This DPK Should To Make ECUACU For ItIs Not Desigr pos

2CJGV00242A03
(4) Service ECU serial number  (5) Download button

4. Click the [Save] button (6), then download the DPK
file.

For Earth, For Life

Kubota Engine Integrated Service System

(ahatn
& HOME B MENU 1 SETTING Usar 0 oo our
Engine Info
serat o, Mogel Name Modal Coge E—— oem
] V3600-TIEF4B-575-1 12420.00000 msos

hvsrated Pots List ] Servios Docurwats | Resistraion of Sarvics o | Enuiy o Sorvice Record | Domelosd Rpecgrom Fila

© Download Reprogram File
Type2 DPK (PGM + Trim)
Registration Of Maintenance ECUACU Serial No.

—
s orvsms i | s | R —
S
amwwonen  vows
- smmnen o
i St e s 5 ey
wsgkubata.cofp 13 DPK TR ERERTLETHY 27 OLBRUL) g ~] Fereudd }* |
(6)
2CJGV00243A02

(6) Save button

ECU reprogram
1. Start "Diagmaster” and click the [ECU Reprogram]
button (7) from the default window.

4 Disgmaster [
Diagmaster

@ I('Jb’)l'q Diagmaster

* Before starting diagnosis
1. Connect the data link cable and USB cable to the interface (PYTHON or DST-i).
2. Connect the interface (PYTHON or DST-i) to a USB port on the PC.
3. Connect the data link cable to the vehicle's data link connector (DLC).
4. Turn the vehicle key switch ON.
5. In case of using PYTHON, set the operating settings in the interface.
Start Diagnosis » (This step is not necessary if the connecting USB port has not been changed.)
5.1 Run the Python1BConfig program (shortcut on the desktop).
5.2 Click the Auto Detect button, and set the PYTHON operation settings.
5.3 After Auto Detect has finished, quit the Python1BConfig program.

Open Diagnosis History

Start Training
* Starting diagnosis
ECU Trim Data 1. Click [Start Diagnosis] from the menu to the lower left.

* Stopping diagnosis
, | 1. Click [Exit Application] from the menu to the lower left.

Systeniseing 2. Turn the vehicle key switch OFF.
i 3. Disconnect the data link cable from the vehicle's data link connector (DLC).
Version Info 4. Disconnect the interface (PYTHON or DST-i) from the USB port off the PC.

o N
Exit Application (7)

§ -

0 4

2CJGV00244A03
(7) ECU Reprogram button

2. Select the download file (DPK file), then click the
[browse] button (8).

Reprogram Tool - ECU Reprogram
Fie Select

Repro Fie
I browse

Present ECU Information

ECU Seral Number Hardware Number (8)
Engine Seral Number Software Number

I

Reprogram
Second Boot Loader IW
Main Program [ motCompkte
ECU Data [ MotComplete

[ aose |

2CJGV00245A03

(8) Browse button

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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7. Servicing

3. Click the [Validate] button (9).

Reprogram Tool - ECU Reprogram

Fie Select
Repro Fie

C:¥Usersy1000810106¥Desktop¥ A i@ RABEY 2 1H7300000001 DPI

browse

Present ECU Information

ECU Serial Number Hardware Number

9
Engine Serial Number Software Number

— —

w

Reprogram

Second Boot Loader

Not Complete
Main Program Not Complete
ECU Data Not Complete

CLOSE

2CJGV00246A03

(9) Validate button

4. If "Present ECU Information" is correct (green
color), click the [Write] button (10).

Reprogram Tool - ECU Reprogram
Fie Select

Repro Fie
[c¥usersy10008101 R A browse

Present ECU Information

ECU Seral Number Hardware Number
Engine Seral Number Software Number

Reprogram
Second Boot Loader 'W‘
o rogram (10) [ Hercoo
ECU Data [ Mot Complete

CLOSE

Reprogram Tocl - ECU Reprogram

File Select

Repro Fis
[ 7300000001 51 $

Present ECU Information

ECU Seral Number Hardware Number

Engine Serd Reprogram_DLL_ENG = Number

o Reprogramming is complete.

~ Updated Software Number ; 1H79069954
Reprogram

|| l Complete
] | Comolete

1.Tumn the ignition or key switch off.
2.Wait 10 seconds.

3.Turn the ignition or key switch on.
4.Press OK button.

second Boot Loader [l

Hain Progam i

ECU Data Not Complete
()
N
(12) '
2CJGV00248A03

(11) Instruction (12) OK button

6. After the ECU data rewriting is complete, follow the
"instruction" (13), then click the [OK] button (14).

Reprogram Tool - ECU Reprogram

Fie Select
Repro Fie
[C:¥Users¥1000810106¥Desktop¥IAMERAGEY2 1HI900000001 DPI browse

Present ECU Information
ECQU Serial Number Hardware Number

Engine Serial Number Software Number

Reprogram_DLL_ENG

(@1 Turn the ignition or key switch off.
Reprogram LY 2.wait 10 seconds.
3.Tum the ignition or key switch on.

4.Press OK button.

Second Boot Loader ll [ 1 [']] Comglete
Man Program ll [l 1 l. Completa

ECU Data 'l. I (13) l oK ';|| HE | Complete

i+l \(14)

[ ame |

2CJGV00249A03

2CJGV00247A03

(10) Write button

5. After the main program rewriting is complete, follow
the "instruction" (11), then click the [OK] button
(12).

(13) Instruction (14) OK button

7. Click the [CLOSE] button (15) to exit function.
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Reprogram Tool - ECU Reprogram
Fie Select

Repro Fie
I browse

Present ECU Information

[ECU Serial Humber Hardware Number

Engine Seral Number

e

Reprogram

seonaso oo EENNNNNNNNNNNNNNNNNNNNNRE [ G
[ 11 Complete

Software Number

e

2CJGV00250A03

(15) CLOSE button

Clear DTC

1. Connect the reprogrammed service ECU to the
engine, then key switch ON.

2. Start "Diagmaster”, then click the [DTC] button (16)
from the project window.

I Disgmaster unttied <2017/10/24 17:15 » Project [N =)
Diagmaster | ropet informaton =
20 Popct
(1 s) Projrct Name [untitied <2017/10/24 1745 > =& o
& DTC-Top
‘Working Date 7/ 4 174
-] ing [eot7710724 1718 8 Dota idorior

Working Memo B 3 Active Testa DPF
e \wam B 50 Utiity
o e— B2 O Inpctor Compensation
s N . Ti Inpotor-Top
@ oTc ‘Viehicle Information & £ Data Check/Rewrite

Targat [ESU, AGU, BaudRtate S00KEes a e e
@&  Data Monitor i
& B [Dgmastar ) DPF Regeneration Intenve
e ——— 3 Supply Pump Leaming{HF

) Model [Tractor 22 Inpotor Compensation (A

b ActiveTest Wi Injrctor-Top

Engine Type V3300 £ Circulation Test{ACU)
P Urility Sptond w11

Ogtiorg [Morth America
& oiagnosis Manual | | | Ogiors [

Ostiond I

ECU No. 1899898-9989

Engine serial Mo [1111000001 6000000 i -

E0U Serial Numker  [(255) Bropact Ve,

Vehicle sarial No [ 4 | L ] ‘

Q Help(F1) Registration Date

Failure Date .
e Hourmetar 2395 h 4

Vehicle serisl No.  ECUNG:999999-9959. L) DEMO 4

I
Hourmeter reading |
[
I

!

4 Disgmaster untitled <2017/10/24 17:18 > DTC [T
- a
Dlagm FF_0TC [ET T Tiouble Detads I~
T PoniE Presert HEG phase chit u
@ | e Pt [ —
] P Hhadpstise
© o r ons o
1 Fom Preserk Fusllsk [nhigh resued sl e
& oTC PONIZ Preset Iohakie 51 erie, et Lowe
Fon3 Presers  Irihe st mp. cmue Hih
& Dwa oniar o Prt Coteteston oo
fome [T W p——
b Acive Test POtz SO S ———-
Fo1ss Pt Fuellemgershee senser: Hih
3 iy s [T ———
Foig P Rolouetsen snger Hioh
P20 Present  Irecknchuge vibage: i
B oingnasis Manual = -
OTC Erplansion
Dasceaiion
Licgnshare it betmesn NE bkt and & e
OTC o0 >
Egin s epetaing sbove b s psed
ey vodage i
- Serccesuppy volage VCL3 s e
- HE sonl s emat & sl
- Codhetempatsha it 101 [01F) e gt
(17) DT oot posesios
s e
B rewrn \\@' | & | = | & | W |
[ﬁ Reslap
| < Cunvert Data > =)
E % ] 3 | = | =
Nehicie serial o, ECUNO:999595-9555 0 bevo p

2CJGV00252A03
(17) Clear DTC button

4. Select the "ECU" system, then click the [OK] button
(18).

# Disgmaster untitied <2017/10/24 17:15 > DTC [T
Diagmast: [ o [we [ Tblobot T=
1 Fome Presert  HEG phase shit ol
g ¢ P Pt Fressuse lstes emergency cpen
P00 Presers Highisdpeessue
€ poia v P Past POV Boon tme-cut
+ P Presert  Fuelleok (nhgh pressaed el syste]
& oTe Pnz Prasect sk 54 e esce Low
o3 Puesent  Inioke ot temg, enue High

&b Dot Monitor

System Selection to Clear DTC
[ setectme symama lear OTC and s O umon

b Acive Test o1z i
== [ Ecu ] |
: i pors2 ~ ACU
& v ) - ALL ‘
B DinqnuslsMnnuu]l Les..] |
|| % | ‘ 2
o asan) 1
B i ey ‘
i%%‘n:a:m"fm . (18)

B Hewrn 2 ‘ & | &5 ‘ ed | M

Replay
| [Camnbaas ]
o 2] 9| = | ==
vehicle serial No. ECUND:999999-9909 o0 DEMO

2CJGV00253A03

2CJGV00251A03

(16) DTC button
3. Click the [Clear DTC] button (17).

(18) OK button

5. Click the [Clear DTC] button (19) to clear DTC and
exit function.
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4 Disgmaster untitied <2017/10/24 17:15 > DTC == =) i Diogmaster unttied <2017/10/13 14:17 » Project [=E=)
Diagm [ _Totc TS | Tiouble Dotoks T- Diagmaster |  Fupt infomsion —_—
+ P Presert  HEG phace shit [ Projoct Name [urtiied €2017/10/13 1417 > & 016
& OTC-Te
g + P Past Pressuae intes emesgency cpen B[ vosinaome ROITAMI 1417 4 Coka orker
Poss Prstet Hih sl presiuse B P Warking Merma & Acthve Tasd DPF
B o ' e Pt Forbsimmos —
mctor-Top
- t Pom Clear OTC © oTe 1 hack/Rewte
&> oTe o2 ~Wiet-Top
" Exglanation ; o & OPF Soat Load Rasst
oy DTG and Fr e Data saved in ECU are cleared B & DoraMonior Gy 0PF Fapererdon tana
e ’ OTC and Data are saved just before they are cleared. Memo can a @ Su
Data Monitar FoN? o Cyrikaidin = GRS e i 22 Injnctor Gompansation (A
Fong Click [Cancal] button to stop clearing. G e S [ A R S e
& Gire
[ Active Test L] [ Brand [Cagmaster
‘44, i & v |
b Vodel [Fractor
- ] -
Qg, Uity R Dingeos: Engine Ty =3
~ ingnosis Manunl
OIS Titke [oTe—=2 Optiont [me-1
200
B oingnasic Manual Mema Ogtiore [Forth Amarica
DIC Explanation Ogtiord [
Berccediem
shae it beimed Optiond I
DTC sed peecondiions:
” ECU MNo. 199998989
ey vl s it
HE oo S Giociy TR Projot view [Fie View
Codattevontiae s il N
DTC 2o pagmetens ECU Serial Numbor  [[§255)
] vehice s No. [ | 4 | L ] ‘
= — — Foummmrmsary [
e | & = =
B rewrn = W e Rogsiraton Dote [ o =
—= ] & Faikre Date [ =
g o |2 y | = B v || e = LD |
| ehicle serial No.  ECUND:599555-9558 L) DEMO Sl PR B R LT =0

(19) Clear DTC button

Initializing supply pump
1. Initialize the supply pump.

DPF manual regeneration
1. Perform the DPF manual regeneration.

— RELATED PAGE

(1) Utility button

2. Select the "DPF Regeneration Interval Time Reset"
item (2), then click the [proceed] button (3).

i

Diagmast ben
[Eo— 2)
Data CheckRemse
DPF $o0t Losd Reust

7.54 Replacing supply pump on page 3-210
7.57 Replacing DPF on page 3-218

®
g
a

oTc

&) Dot Monitor

¢ |6

"DPF Regeraainirterval Tana Roset
Supply Pump LeamingHPS)
Irisctos Cospasion LU}
Ceculsion TesACU]

PF Maruual Regenassiun Request Funcion

DPF Regeneration Interval Tirme Reset

7.57 Replacing DPF

Tools required
» Laptop computer (Diagmaster (software) installed)
* Interface (DST-i)

Removing DPF muffler full assembly
1. Remove the DPF muffler full assembly.
2. Disassemble the DPF assembly.

Installing DPF muffler full assembly
1. Assemble the DPF assembly.
2. Install the DPF muffler full assembly.

DPF regeneration interval time reset

1. Start "Diagmaster", then click the [Utility] button (1)

from the project window.

b AciveTest

I 3 Uiility

& Dingnosis Manual

[t

(3)
B venen
—— =3

Explansion

Oudiner
[Use tis furcion t teset DPF regensrstion interval .

Executing Condition

sereen

2 Coon

[Pt vetisks i el
el padhry beske.

2CJGV00255A01

(2) DPF Regeneration Interval

Time Reset item

3. Follow the

(3) Proceed button

instructions according to steps of

"Description" screen (4), then click the [proceed]

button (5).

3-218
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7. Servicing 3. ENGINE
rr— =) T ——
DPF Regeneration Interval Time Reset DPF Regeneration Interval Time Reset
Description Description
Séfgr; the Shift-lever to Neutral positionr{MT) or the select-lever to Parking rangs(AT) ‘rglgezl)mF Regereration Interval Time, press the Resst button. Resst
[2Stop the Engire.
[3.Turn the key switch ON.
Press > button to proceed.
| b (8)
|| Data Display | Data Display
Ttem [ vale [ Uit Item [ vale unit [
4 .
(4) (7)
&\ Caution #\ Caution
(5)
y . - =
9 | [« 1C > A | e | « [ » ]
2CJGV00256A01 2CJGV00258A01

(4) Description screen

(5) Proceed button

4. Confirm warning description, then click the [OK]

button (6).

s -

et

Description

DPF Regeneration Interval Time Reset

Step 1>

[2:Stop the Engre.
[3.Turn the key switch ON

Press >> button to procsed.

|| Data Display

Change the Shift-ever to Neutral positior{MT) or the select-lever to Parking rangs(AT).

Y ity

BL Uiz s function wthout correet knowlede about O

Garcel

Waming: This function should be used under control of well-trained service eni
PF may cause  serious

inses
troube 10 this engine.

8\ Caution

| a

| « | »

—

2CJGV00257A01

(6) OK button
5. Follow the

instructions according to steps of

"Description" screen (7), then click the [Reset]

button (8).

@)

6. Enter the "DPF part number and DPF serial
number" (9), then click the [OK] button (10).

Description screen (8) Reset button

T =
DPF Regeneration Interval Time Reset
Description
‘ﬁi’ﬁf DPF Regereration Interval Time, press the Resst button. g Resst
Utlity Eﬁ
jffosmiine ST A Y cor s m,/(")
| OPF Part bumberf
OPF Serial Numterf[
|_‘V ' ®
#\ Caution \
hY
(10)
| a8 « | »
2CJGV00259A01
(9) DPF part number and DPF  (10) OK button

serial number

7. Follow the instructions according to steps of

"Description" screen (11), then click the [Close]
button (12) to exit function.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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3. ENGINE 7. Servicing
Ut — I, Disgmaster untitied <2017/10/19 10:52 > Utlty (1 4) [N =)
o - . %
e —
DPF Regeneration Interval Time Reset Diagm = 2 stnn
Ingecior Comperssiaon s
o B | | oss crochemis opF
Description | T
P Bagereration ntevel T Resst as besn comlated ] Reset S e ]
1y T“::\ge‘lgy am:rz\ OFF. . = Supply Pump LeamingHPS)
3 r S80I 3
|5 Turmthe ley switch ON. © mm‘
Press CLOSE button to exit this function. @ Data Monitor DFF Marual Rogensssiun Request Funcion
Expcuting Condition
= b Active Test =
|| Data Display i -
==
DPF Regereration Interval Time Reset  Complete
f .
(11) B oiagnosis Manual
B Coin
P e
Rosk posing ek
(15)
#\ Caution
E '(1 2) B venen
- L2)
‘Vehicie senial No. ECUNO:955955-9959 L1 CEMO 4

| | = ‘ 2CJGV00261A02
&« »
(14) DPF Soot Load Resetitem  (15) Proceed button

2CJGV00260A01 3. Follow the instructions according to steps of
(11) Description screen (12) Close button "Description" screen (16), then click the [proceed]
button (17).

DPF soot load reset

: . - o ==
1. Start "Diagmaster”, then click the [Utility] button Y
(13) from the project window. 25 szt e A

Description
W Olagmaster unted <2017/10/13 14117 > Project Lo | © Step 1>
= Change the Shift-lever to Nautral positior(MT) or the sslect—lever to Parking rangs(AT)
Diagmaster | fopa infomston —————— (2 Stop the Engire.
EELT :
Probct Nems [ontid 201710718 1417 5 50 e S.Turn the ley switch ON
Working Cate poiAonz a7 ng‘:m"“f Press >> button to proceed.
Working Memo © Active Tests: OPF
2O Uiy

58 Insctor Comgensation
i Inkctor-Top

]
£ Pojea
e = || (13)
& Data Monita

| oL Data Display N
skt ; kem [ Vale [ it I
“Vahicle Information |3 iy oy
Target [ESU. AGU, BousRate 500k Tt Inctor-Top !

&b ActiveTomt 1
= & Circutation TestACU) 1 6
I Brand [Diagmastar ( )
v
<% wods| [Fractor
B Oingoosie Masuar| | | 0 T =
Ostiont =111
Ostior [North Amarica
Optiord I
O I & Caution
ECU Ko, [povase-oase
Engine serial No. [ J - =
EoU Serl e BB (17)
Vohicke serbite. | [ 4 ‘ » |
Hourmater mading |

B e Regatation Owte | ﬂ i:e I
E Mo

= 2 @ | « 1G4 a_|
2CJGV00226A02 2CJGV00_26_2A02
(13) Utility button (16) Description screen (17) Proceed button
2. Select the "DPF Soot Load Reset" item (14), then 4. gotrsflrm%varnmg description, then click the [OK]
click the [proceed] button (15). utton (18).
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7. Servicing 3. ENGINE
g == g ==
DPF Soot Load Reset DPF Soot Load Reset
Description Description
Séfgr; the Shift-lever to Neutral positior{MT) o the select-lever to Parking rangs(AT) Tglfesszl DPF ALL Mutiplication Value and Status, press the Resst button. y Resst
T oh e oy awitch O
Press »> button to proceed.
== == /(21)
| Data Display | Data Display P EPE oy Dpme,Mm/
— Utility Ttem {10 Gt smrmeric, watod: )
PM Sedimentation Quantit]
B n T i et mamicasnce of DEF oy coute & scrmss wouke fo this engine, Fruel Glomrtity after Rageny erpantumed [
cacs] J DPF Serial Nurber [
- _ x|
8\ Caution #\ Caution \
AY
(22)
| o | “ _ A | ,_ @ | « |[[ >
2CJGV00263A02 2CJGV00265A02
(18) OK button (21) DPF part number and DPF
5. Follow the

instructions according to steps of

"Description" screen (19), then click the [Reset]
button (20).

serial number

(22) OK button

7. Follow the instructions according to steps of

"Description" screen (23), then click the [Close]
button (24) to exit function.

Uity g ===
DPF Soot Load Reset
Description
TE‘;;\ DPF ALL Multiplication Value ard Status, press the Resst button. Resat
(20)
|| Data Display \
Item [ Value N\ [unit
PM Sedimentation Guartity 2 2086 mg
Fuel Guartity after Regereration 210 \ L
(19)
&\ Caution
| 2 « | »
2CJGV00264A02
(19) Description screen

(20) Reset button

6. Enter the "DPF part number and DPF serial

number" (21), then click the [OK] button (22).

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H

Utiity o ==
DPF Soot Load Reset
Description
Step 3> -
DPF ALL Mutiplication Value and Status Reset has been completed.
Turn the key switch OFF.
2 Wit for 10 %200
Tumnthe key Switch ON.
Press CLOSE button to exit this function.
|| Data Display
Ttem [Vale N\ Uit
DPF Soot Load Resst Complete
(23)
#\ Caution
(24)
« | » I i
2CJGV00266A02

(23) Description screen

(24) Close button

DPF manual regeneration

1.

Start "Diagmaster”, then click the [Utility] button
(25) from the project window.
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hiclo Information 3 Supply Pump Learing(HE

@ osavoner /

b Active Tost l (35 I?E]ﬁo:mw?::suon(l
Target [EEU, ACU, Bwusitute 500K Sl aerros
B [Diagrmastar
Wodal [Fractar
Engine Ty [vaeoo
Oxiont R
Ostiong [Morth America
Ostiortd T
Oxtiond T
ECU N, [eaomos-snoe
Engin saral Mo, [T1170000010000000 i
EDU Serisl Numker  [{(255) Projact View
venice serite. | [ 4 ‘ T |
Hourmator roading |
Help(F1) Registration Date. I j ﬁa
Fare Date [

Mo Fowmster 6540 h Q

!

Wahicia seisl Wo.  ECUNGiS39995.5595 (13

W8, Clogmaster untiied <2017/10/13 14:17 > Project T | 2 ] i Disgmaster untitied <2017/10/24 16:25 > Active Test =)
Diagmaster | ropct inomsion L T E— Diagmaster | sicre SpeciedVabae
g Propct Noms [undied <2017/10/13 1417 > s E?m:—ron ‘m"m“ ot = -
Working Oata oo AT Py -+ -
; Working Memo © Acthe Tastts OPF
[ SR &G iy B o
& £ Injzetor Compensation
Inpctor-Top
& o (25) f

DTC

Utility.

& oiagnosis Manual

T

|

Help(F1)

= Menu.

Select Time Ass [vec)

2CJGV00226A03 2CJGV00268A02
(25) Utility button (29) #DPF Manual Regeneration
. Request Function

2. Select the "DPF Manual Regeneration Request

Function" item (26). 5. Click the [Start Active Test] button (30).
3. Follow the instructions according to steps of B o e = )|

"Executing Condition" screen (27), then click the DI (0) .

‘mnmfmmnmnh‘m Er] ]

[proceed] button (28).

IS Disgmaster untitied <2017/10/19 10:52 > Utilty [E=E—=)
= ¢
Diagm e TR
rjcts Conpencation

[Conductog DPF Marud Regenession.
Ot CheckiRemmbe

OFF Soct Lood Reset (26)
OPF Regenerstion Interval Time Resst
Suppl Pur LesringHFS)
oI riecs Conpariation (BCU]
Caculation TesaCL)

Project

;

27)

@

OFF Morusal Regenesaion Reques! Funcion

2 Utility

&€ |6
j |3
iz
i
1
i

B oiagnasis Manual

 Coon
T ok tfciend salety precaudiont

(28)

Help(F1)

\Wahicle serial No.  ECUNo:5995%9-55%% (oo

2CJGV00267A02

I

[ oemo A

(26) DPF Manual Regeneration
Request Function item
(27) Executing Condition screen

(28) Proceed button

4. Select the "#DPF Manual Regeneration Request
Function" (29) from "Select Signal Group".

] = 2]

¥ SymchionmiStart Active Test]

$ o kel ?ﬂa ToomSord =

L 8
q

i

5575

ﬁg oo Fresaue
ga ot Tempesatize

qi Ansosphaic Pressise

Qg et ez

Lit
FFEEl
LET. S 4

#pgunng

g:,‘;ﬂ ‘gg ‘Eshonst Gas Reckenkstion [EGR) Vabve Target Pasiion:
¥ Reotea %g izt Gas Recacabstion £GR) Vaive Actusl Postion
[ Neural
f— " we 0 1 2 3 4 5 [ ? [ £l 0 v
o | e < ] e
@B Henen »> ‘ ‘E?’: ‘ ~ | ] . | "‘c |
Select Time A fsoc) Numbes of Giagh Select S G Roslay
Monu C— [EorFsioa R =] [<Cmeniboe> =
Vehicle serinl No. _ ECUNo:999095-05%9 (1) cemo A

2CJGV00269A02
(30) Start Active Test button

6. Confirm caution description, then click the [OK]
button (31).
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i Disgmaster untitied <2017/10/19 10:52 > Actve Test =&
Diagmaster | o SpaciiedVake
‘wumammnmrum Start =
-] -

’ nTe 5 Vighue | Uit » -1
Q 7 Ergoe e ﬁg Engne Spsed
I3
PR | | e T e —
W Coclant Couion

[Conducting DPF Manusl Fegensration

e (31)

x ) I W W —

3
=
I3
I3
=
I3
3
& Dingnosis Manual | | |=
I3
3
=
I3
13
=
=

ke
P Sec
Regern % | ‘gi Exhinnt a3 Rechcakaion [ GRVahv Achus Postion
e
— v w 0 1 z 3 4 5 7 [ |
o— IR | > [=] »]
; -
B ey > | 8 | m | | @ | &
Seloct Time s (sec] Muasber o Guagh Select Sigrl Greup Replay.
ﬂ Menu O F = [ROFF Mol Fegerasmionieats ] [ CarertDwar =
'Vathicle serial No. ECUNO:995599-5559 oo DEMO A

2CJGV00270A02

IS Disgmaster untitied <2017/10/19 10:52 > Actve Test [E=E—=)

Diagmaster | soeroamm e

[P M e Rt it St

[ | | ) ——

/
oTe S | o U - / ]
u © Ergre 15 e m§ il / |
I
=
o %K %{b e /
7 amorp 15 iPy| [
o I T A T
2 | o
¥ oo 132 150 o1, AL L \ Il
P iten 12 K —
P : -
ee w e ||| R I
@ esa 125 kg ||
© s e e |
e €
¥ inse” 525 X :
Emplivi i 33 ‘OPF Regarsiaion Cort Sahie |
= :
PR %0 X mﬂ Hoimets |
¥ Neural oN Bl
[l 2 3 [ s 6 7 L] [ -

—  |wirl<fl] > 1o [ o]
S > | & | m | B | B % |

Select Taws it frec) Nussber of Gragh Seleet Signal Growp. Frephay

' Menu  — | | [ HamaRepermsimPoami =] [« Caet Dota =l
(Vehicle serial No.  ECUND:589563-5559 [0 [0% 8oms. 10.398sec | pemo 4

2CJGV00272A02

(31) OK button

7. Click the [Send Specified Active Test Value]
button (32).

% Disgmaster untitied <2017/10/19 10:52 > Active Test (32) =)

Diagmaster | sicree SpechedVabe
‘mnmﬁwmnmﬁuy ‘ Stat

8 oo [ )

B ]

BT Rccsbeato Posl Poion =
g

o ?ﬁi—u
= gg_m_u\

—
‘qg—lmaﬁu_mmul — e

ﬁ: AR P
g

I
I
‘gi Exhusust Gas Recicabation EGR)Vaive Target Posiion I

Eshisuat Gz Rececutsion [EGR]Valve Actusl Poction

X &l
i I
sec 1S 186 187 1% 18 10 191 IR 18 18 x|

. > | 8| | ® | 8| % |

Sedect Time A [sec) Number of Gragh Select Signal Group Replay
- | Menu O | F = T ([l ey =
Vehicle seriol No. _ ECUNO:099599-5969 00 (2% fEms 19418252 | pemo 4

(33) DPF regeneration control
level / status

10. Click the [Finish Active Test] button (34) to stop
the data monitor, then click the [Save] button (35)
to save monitor data.

2CJGV00271A02

(32) Send Specified Active Test
Value button

8. To start DPF manual regeneration, click the [DPF
manual regeneration] button on the machine.

9. Observe the data monitor until the "DPF
regeneration control level / status" (33) value
becomes "0".

IS Disgmaster untitied <2017/10/19 10:52 > Actve Test [E=E—=)

Diagmaster | soeroanm e

[P M e Rt it St

B roea =z )

Finish Active Test]

»

4

k|

Vako] Ut { 2ave Cata
1634 /e

T

BEEEEEEEE R

Explanation

ot 94 Measured data s saved. Mema can be added to data to be saved. -
Click [Save] button whan you are ready. 4

Bhas B0 K

Bhos 20K

Bhan 230 €

Massh 1838 ko [| Title DPF REG-0]
E ‘¥

Mamo

DPF Manual Re generstion Request Function

PusK ::o (35)

1
[His

B ewrn > | -E- LI

Select Time Aoss fsec) Mussber of Graph Select Signal Group: Rieplay
- | Menu = | | ey e [ e =
Wehidle serial No.  ECUNOI909939-0909. 00 2% 78ms 1473415 | pgmo y

2CJGV00273A02

(34) Finish Active Test button (35) Save button

11. Click the [Back to Item Select] button (36) to exit
from active test.
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A g ot 201710 49 K e e 3. Select the "DPF Component" and enter the new
Al il F::*" S e = service information to the "After Exchanged"

a . : window (40), then click the [Register] button (41
ﬁ R , 36 56 | ( )’ [ g ] ( )
e o S_F ww:::“::} (7 ) Zee smf' x5 Kubota Engine Integrated Service System iy fz:,,';j{;
Ergne Speed
e el lﬂ; & HOME & MENU £ SETTING User [ coa our |
Data Monitar " [y i g Arceiion PeddPostion — =
Y — R
3 @ﬂ L. Part No. Serial No. ‘Hour Meter Serviced Date
X 'gﬂ L — . 150818251 Q03810
| B jy S— )
L gg ActudRalFresaae E,,,;‘:;,"w Tl m(»omo«mnmmm\
F gg ‘Exhoust Gas Recenistion [EGR] Vabve Tasgel Posiion: (40)
x %3 Exhaust Ga: Recheuistion [EGR] Valve Actudl Posien
— | wlra«[B S -] ] =
' .H 4| 4 - L > — " & &: H
- > e p £ - H sercemns (41)
m’ Smlmmllcl - nme |$m$wﬁm . R:J kuﬁrwm b3 1 t
% Menu " E] B = [=OPF Marssl Regenesation Reques =] [ Cusvert Dota» = ==
Webice serial No. _ ECUND:999693-8939 £ DEMO = |

2CJGV00274A02

2CJGV00275A03

(36) Back to Item Select button

K-iSS registration

1. Enter the base model name and serial number to
the "Search with Engine Serial No." window (37),
then click the [Search] button (38).

For Earth, For Life

xiss | Kubota Engine Integrated Service System B

& HOME I MENU 1 SETTHNG.

Notification

2CJGV00236A04

(37) Search with Engine Serial
No. window

(38) Search button
2. Click the [Registration of Service Info.] button
(39).

; ; For Earth, For Lif
< | Kubota Engine Integrated Service System S

& HOME [ MENU % SETTING User 1D [Loceer]

Search with Engine Serial No.

Engine Info
Sers . Mocettsme Moot code Srsaicaen oo
a V3800-TIEF4B-SPE-1 113000000 1506
g e o
e B S
ikl " (39)
o -

Pinase lges the Engina Sadal No. and or the Base Medel Nama (ex V3950)

» Chesk e Location of Satal Mo

+ Back 10 the top

Terms of Usa | Privacy Policy

Copyright Since 2011 KUBOTA Engine Division Al rights resarvad.

(40) After Exchanged window (41) Register button

4. If you replace DOC component, select the "DOC
Component" and enter the new service information
to the "After Exchanged" window (42), then click the
[Register] button (43).

For Earth, For Life
Wuhata

«-55  Kubota Engine Integrated Service System

& HOME 5 MENU & SETTING UseeD
[ &2 e component ®E E
| DOC Component
( )
o Note (No more than 100 characters)
Exchanged
[ scr component (42) o
L (43). L |
OEF injector »~ 1 K
| sommares |
= Y
2CJGV00276A03

(42) After Exchanged window (43) Register button

— RELATED PAGE
5.6 Removing DPF muffler full assembly on page
3-128

5.7 Disassembling DPF assembly on page 3-129
6.40 Assembling DPF assembly on page 3-174

6.41 Installing DPF muffler full assembly on page
3-176

7.58 Replacing SCR

Tools required
» Laptop computer (Diagmaster (software) installed)
* Interface (DST-i)

2CJGV00237A05 Removing SCR muffler

(39) Registration of Service Info. 1. Remove the selective catalytic reduction (SCR)
button muffler.
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Installing SCR muffler
1. Install the SCR muffler.

K-iSS registration

1. Enter the base model name and serial number to
the "Search with Engine Serial No." window (1),
then click the [Search] button (2).

For Earth, For Life

x5s  Kubota Engine Integrated Service System

Kuhota
@ HOME = MENU © SETTING User 1D =
Notification

O SOS updeie Add Stacec PN

WM 505 upda ki B (1 )

jr—— =

Search with Engine Serial No. CRS Engine and ion Engineering
Bas Service Information

@)

2CJGV00240A02

(1) Search with Engine Serial
No. window

2. Click the [Registration of Service Info.] button (3).

(2) Search button

For Earth, For Life
Kuhota

<53 | Kubota Engine Integrated Service System

4NOME EMENO BSETING e o e |

Search with Engine Serial No.

Engine Into [
Producton

g ame T oem
VOOOTIEF 48591 201508

lusrstod Pars i [_Evauiy of Servco Rocerd | Domniosd Reprogran e |
Search With Engine Serial o, 3
Eorrn s i(3)

-

No. o V380,
+ Check the Lacation of Sacal o,

& Back o the top.

Terms of Uso | Privacy Palicy

— RELATED PAGE
5.3 Removing selective catalytic reduction (SCR)
muffler on page 3-126

6.44 Installing SCR muffler assembly on page 3-181

7.59 Replacing ACU

Tools required
» Laptop computer (Diagmaster (software) installed)
* Interface (DST-i)

Download DPK file (from K-iSS)

1. Enter the base model name and serial number to
the "Search with Engine Serial No." window (1),
then click the [Search] button (2).

wiss | Kubota Engine Integrated Service System

For Earth, For Life
Kihata

& HOME 1 MENY B SETTING Usar1d

Notification
W 505 gt A Sy
e {

» Mosi Infocmaticn Ea

Search with Engine Serial No. CRS Engine and
Base Mocel Hame Sevl o, Service Information
Vi

)

2CJGV00240A02

’~20JGV00237A04

(3) Registration of Service Info.
button

3. Select the "SCR Component" and enter the new
service information to the "After Exchanged"
window (4), then click the [Register] button (5).

55 | Kubota Engine Integrated Service System

For Earth, For Life
Kbl

(1) Search with Engine Serial
No. window

(2) Search button

2. Click the [Download Reprogram File] button (3).

53 Kubota Engine Integrated Service System

For Earth, For Life
Kibata

& HOME = MENU & SETTING User D [ Lca our |
Search with Engine Serial No.
Engine Info
Production
Serial No. Madel Nome Model Code = oEm
=] V3800 TIEF4B-5P8.1 1142000000 e

[ ihststed Parts Lt | Servica Docurmats | Registration of Savice Info | Eruiey of Sarice Record | [ Dowiod Repeogrom Fon |

Search With Engine Serial No.
Basa Model Name Serat o

o - (3)

Pisase loput o Eine Sl No. and o the Base M Nam (ex V3503)

+ Back 1o the top

Copyright Sinca 2011 KUBOTA Engine Division Allrights reservad

Terms. of Use | Privacy Palicy

2CJGV00241A02

& HOME 5 MENU & SETTING visei0
| 7 oPr component 7] 7] E
[ 22 ooc component
| 2 soR Componene & =3 n
e - -
- (mh]
Exchanged
(4)
e (9) BB
=TT
[ 2CJGV00277A02

(4) After Exchanged window (5) Register button

(3) Download Reprogram File
button

3. Enter the service ACU serial number (4), then click
the [Download] button (5).
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For Earth, For Life

Kubota Engine Integrated Service System

Kaholn
& HOVE B MENU © SETTING UseriD =xa
Search with Engine Serial No.
Engine Info.
serial No. Model Name. Model Code 'l’woum OEM.
a V3300.TIEF4B-SPB-1 1J480-00000 201508

usrated Parts List Registration of Sevicenfo | Enuiy f Servce Rcord || Dmekosd Regeogram File

© Download Reprogram File

Type2 OPK (PGM + Trim)
Registration Of Maintenance ECUIACU Serial No.

e 0 0060 p—
N N
(4) (3)
2CJGV00242A04

(4) Service ACU serial number  (5) Download button

4. Click the [Save] button (6), then download the DPK

file.
Kubota Engine Integrated Service System EoclEsnty ;"u',::::
& HOME 8 MENY 0F SETTING Usaeio oo out
Engine Info
serat o, Mogel Name Modal Coge E—— oem
] V300TIEF 38 5PB-1 1446000000 ;o5

© Download Reprogram File
Type2 DPK (PGM + Trim)
Registration Of Maintenance ECUACU Serial No.

—
s orvsms i | s | R —
S
amwwonen  vows
- smmnen o
i St e s 5 ey
Soi wsgkubata.cofp 13 DPK TR ERERTLETHY 27 OLBRUL) g ~] Fereudd }* |
(6)
2CJGV00243A02

(6) Save button

ACU reprogram
1. Start "Diagmaster", then click the
Reprogram] button (7) from the first window.

[ECU

=T

B Disgmaster

Diagmaster
’ @ I('J b’)l‘f] Diagmaster

* Before starting diagnosis
1. Connect the data link cable and USB cable to the interface (PYTHON or DST-i).
2. Connect the interface (PYTHON or DST-i) to a USB port on the PC.
3. Connect the data link cable to the vehicle's data link connector (DLC).
4. Turn the vehicle key switch ON.
5. In case of using PYTHON, set the operating settings in the interface.
(This step is not necessary if the connecting USB port has not been changed.)
5.1 Run the Python1BConfig program (shoricut on the desktop).
5.2 Click the Auto Detect button, and set the PYTHON operation settings.
5.3 After Auto Detect has finished, quit the Python1BConfig program.

Start Diagnosis [
Open Diagnosis History
Start Training

* Starting diagnosis
1. Click [Start Diagnosis] from the menu to the lower left.

ECU Trim Data

* Stopping diagnosis
, | 1. Click [Exit Application] from the menu to the lower left.

Systeniseing 2. Turn the vehicle key switch OFF.
i 3. Disconnect the data link cable from the vehicle's data link connector (DLC).
Version Info 4. Disconnect the interface (PYTHON or DST-i) from the USB port off the PC.

Applicali \
Bt Application (7)

CEES

0 4

2CJGV00244A03
(7) ECU Reprogram button

2. Select the download file (DPK file), then click the
[browse] button (8).

Reprogram Tool - ECU Reprogram

Fie Select
Repro Fie

Present ECU Information
ECU Serial Number

Engine Seral Number

|

Reprogram
Second Boot Loader
Man Program

ECU Data

:

Hardware Number
[ )

Software Number

Hot Complete

2CJGV00245A03

(8) Browse button

3. Click the [Validate] button (9).

Reprogram Tool - ECU Reprogram

Engine Seral Number

Reprogram

Second Boot Loader

Fie Select:
Repro Fie
[c¥Users¥1000810106¥DesktopviAEEBEEY2 1HOD200001 17.DPI browse
Present ECU Information
ECU Sertal Number Hardware Number

Software Number

Hot Complete

Man Program [ Totcomokte
ECU Data HNot Complete
CLOSE
2CJGV00278A03

(9) Validate button

4. If "Present ECU Information" is correct (green

color), click the [Write] button (10).
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Reprogram Tool - ECU Reprogram Reprogram Tool - ECU Reprogram
r-Fle Select 1 File Select
Repro Fie Repro Fie
[c¥Users¥1000810106¥DesktopviAEEBEEY2 1HOD200001 17.DPI browse [cvusersy100081 170P1 browse
Present ECU Information Present ECU Information
ECU Seral Number Hardware Number ECU Serial Number Hardware Number
Engine Seral Number Software Number Engine Serial Number Software Number
program_DLL_|
[ Re DLL_ENG ===

b/ 1.Tum the ignition or key switch off.
=1 2.Wait 10 seconds.

Reprogram Reprogram 3.Turn the ignition or key switch on.
Second Boot Loader (1 o) Hot Complete second Boot Loader [ 0111 Complete
Man Program |W wan progam [ (111 Complete
ECU Data Hot Complete ecuoae [N =4 | | ] Complete
Write (1 4)
CLOSE
2CJGV00279A03 2CJGV00281A03
(10) Write button (13) Instruction (14) OK button
5. After the main program rewriting is complete, follow 7. Click the [CLOSE] button (15) to exit function.
the "instruction" (11), then click the [OK] button
Reprogram Toal - ECU Reprogram
(12). =
Repro Fie
Reprogram Tool - ECU Reprogram [ browse
Fie Select
Repro Fie Present ECU Information
[cvusersin 17.0P1 browse ECU Serial Number Hardware Humber
C:¥Users¥! 7.0PI
Present ECU Information Engine Serial Number Software Number
ECU Serl Number Hardware Number | |
[“21Ho0z20000117 [ 2760000012
Engine Serial Number Software Number it
[ Reprogram_DLL_ENG
Reprogram
@ "o s comvie second poot oader [HNNENEENNENNENENNNENNEEN Compkte
Repropram 1 " Updated SoRwore Number : 1H00260037 | | X tan progeen [ HENENEEENEENNNEERNENEEEN Complte
second soot Laacer [ |!| [ Comome evees [[ENNNNEENENEENNEENENENNNEN Complete
T | W o= (15)
e g [ = ]
=) | (1 oo ]
L ‘ ‘VI\ | 2CJGV00282A03
(12) .
(15) CLOSE button
2CJGV00280A03
(11) Instruction (12) OK button Clear DTC

1. Connect the reprogrammed service ACU to the
engine, then key switch ON.

2. Start "Diagmaster”, then click the [DTC] button (16)
from the project window.

6. After the ACU data rewriting is complete, follow the
"instruction" (13), then click the [OK] button (14).
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IS Disgmaster untitied <2017/10/24 17:15 » Projest [E=E—=) W Disgmaster untitied <2017/10/24 17:15 » DTC [
Diagmaster | ropct vomaton e Diagmaster | [« [ic TSt [ Tiobis Dt I-
(1 6) Projrct Name [untitied <2017/10724 1745 > e oore t Foie Posert  NEG phase shit C
g Working Date. [por7io7za 1738 = ?MDE';[:IE: g . x ::ﬂ :::: :,::‘ :.,,,mm
Worldng e £ Active Tests DPF
rare foaee @ ||| o=
= - T e eponeation 1 Fm Puosert  Fusdieak g rossuand e sytem)
| Vehicle Information & £ Data Check/Rewrite & oTC Pz Presert  lodske 88 6010 4w Low
] Target [E0U A0U; Baudate S00Kbos & &Fm;m;,l = Foms System Selection to Clear DTC
&b Date Monitar Brand [Dlagrmastor ggﬁ‘;::;'i‘lrnw:‘f @B DeiaMonir :::: Selectthe System to Clear DTC and press OK bution
Ch acie Model [Fractor & 5 Injector Compensation (4 . e
& ive Test T Inetor-Top g Active Test
Engine Type V3800 & Cioution Test(AGU) 52 ] I: i% I
b Utility Ogtiont [we=171 =R Uiility L
Ogtior [Morth America Ui
B vingnosis Manual Ontiord [ B oingnosis Manual L
Ostiord [ DIC Explansion
G [etected lem> b4
ECU No. 1969958 -5898
Engine serial Mo [1111000001 0000000 = ity Vot it
Projsct View O e o s el s e
R — e (18)
Vehick serislNo. | ' ‘ L ] | G el banactec:
[P cteerc bawese N sedoe e s g i vt o/ 1 dogree
Hourmeter reading |
A 2
B Hemry Rogistration Date [ j dﬁ B venrn @1 | K= ‘ ¥ | ﬂ | L) |
Failure Date [ — - FReplay
- n a | & | e
g Menu — = g Meny S ) o .
| ehicie seriel No.  ECUNG:599599-5599 @0 DEMO 4 Vehicle seril No. _ ECUNO:099599-9559 (1) DEMO y
2CJGV00251A03 2CJGV00283A03
(16) DTC button (18) OK button
3. Click the [Clear DTC] button (17). 5. Click the [Clear DTC] button (19) to clear DTC and
4 Disgmaster untitled <2017/10/24 17:15 > DTC [T eXIt funCtlon'
Diagmast [t TSwo [ Tuuble Dot T- B Disgmaster untitied <2017/10/24 1715 » DTC =)
v P Fresers HEG phase chit L
g PO Past Pressuse ledes emergency cpen Dlagmastcr FF_Jorc [ s [ Tiouble Detads I«
P Presers  High i poassuse 1 pong Presert E-G phase shit L
£ o s Trem reey [ g 1+ Pt Fadt Fresaurs ke cmsagency open
v Fom Puusart Fustlesk (v hgh presured o sstem) Poog Peet  Hiheloeros
bTC o2 EEPE PRy ﬁ Erojact v Foom Post POV Boostime ot
PO Presert Irtgke 5t temp, emoe: High = 1 Poa Clear DTC
& DataMonitar Fo7 Preserk  Coslonloaperahas semsoc Low & A fonz B
FoNg Prssent Codlark esparstias senccx High PO [OTC and Freeze Frame Data saved in EGU are cleared. -
@ scnTen R —— & oo e || ST e Pt T3 sl o oy caa e con
L) Past Fuel lemperature senser: High POTIE Click [Cancel] button to stop clearing.
& iy L) Present  Ralgressure senor Lom \é@ Active Test PR
L] Prassrs sl peassnee senaor High bl
N 200 Fresert Irjecior charge voksger High Utility. oz
‘ agroreMomel I \&‘4‘, POISE Titke [oTe-2
[(Ddecedboect 1 e and 6 ke B vingnosis Manual L] Mamo
DTC ool srcomdines> OTC Explansion
Ay [etected iem
2 ey chacn hit beimes
€ sl s sl ramal. OTC sl precondiiors
ool e i 01 0 ) o Highe Erghei coriry o
(17) | s e
HE sl momt
~ i [ Coselimpsokmei
OTC tetppostar
B Henry \\@ ‘ @ | o ‘ = | o ‘ :
Replap
g . ||[EE] =21 = | [eoweioeer ] L) & | & | = |
Giear DTC = =
Vehicle serial No.  ECUNO:599593-9558 L) DEMO g Mo "@ @t ‘ C@ |
2CJGV00252A03 Vehicle seriol No.  ECUN0:699999-958% (1) )

(17) Clear DTC button

4. Select the "ACU" system, then click the [OK] button

(18).

2CJGV00254A03
(19) Clear DTC button

7.60 Replacing DEF injector

Tools required

Laptop computer (Diagmaster (software) installed)
Interface (DST-i)

Removing DEF injector
1. Remove the DEF injector.

Installing DEF injector
1. Install the DEF injector.

DEF injector compensation
1. Start "Diagmaster”, then click the [Utility] button (1)
from the project window.

3-228
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SERVICING

7. Servicing 3. ENGINE
.:’ u-.;mmmm.:mmm 147 > proect B Uity - -
il ‘;J S ——— Tr Injector Compensation(ACU)
Working Dste [TAens A7 i oteTes
e Project Working Mema z;j';.:‘: Testd DPF
=) mmnrm.:mm-mn i” ’)
© o 1) e - = N
& osavonte 30:51:::3:‘“ 0025 0500
ﬁ /-w — L :';3::?7"‘; s 020 (4) °
eTest g torae [EGUL, AOU, Beushate S00KEDS L -
;&, = Brand [Clagmastor = o \ i“d
o S Mods! [Teactor
B o] | [T [ I ) i
Optiort =
Ogtiore [Forth Amarica
Ogtiord I
Optiond I
ECU Mo, =
Engne saral Mo, [1171000001 0000000 = - . =
BOU Sovia Number  [Z55) Propot virw [Fie vew]
:m ‘.m :. : | 4 | L ‘ .
W e Rogbtraton Oate | ) = [<Current Data > =l
Fadure Date I
[ = ,_® a
2CJGV00226A01 2CJGV00285A01
(1) Utility button (4) Register button (5) Initial display

2. Select the "Injector Compensation (ACU)" item (2),
then click the [proceed] button (3).

& Disgmaster untitied <2017/10/23 §:30 > Utilty (=@
Diagmaster | [ I
ottt Congarit stae [isages
[ - @ - .
£ P et i s s o g onaction Gt el
DPF Regerwcation brkerval Tane Reset P

Supply Pump LesingfHPS)
oTC

@

Caculation TeACL) [ingector Compensation (acu)|
DPF Marussl Regencsston Reuent Functicn

&b DaaMonito

Expcuting Condition

G ret st s s e cparaion.

#||¢ |6

4. Click the [OK] button (6) if rewriting is OK.

. -
Injector Compensation(ACU)

[
| B ®

Uty =)

Data Repiay
[<Current Data >

i @

2CJGV00286A01

Utility
B oingnosis Manual
) Coton
(3)

n Help(F1)

5 e

2CJGV00284A01
(2) Injector Compensation (3) Proceed button

(ACU) item

3. Enter the injector compensation value to the initial
display (5), then click the [Register] button (4).

(6) OK button

5. Click the [OK] button (7) when rewriting is correctly
completed.

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H

3-229
KiSC issued 08, 2018 A



SERVICING

3. ENGINE 7. Servicing
oy e 2. Click the [Registration of Service Info.] button
Injector Compensation(ACU) (11).
| a . -55 | Kubota Engine Integrated Service System EERL F,g:,,';,‘::
4 HOME W MENU QRSETING s o ===
0025 0500
0020 Search with Engine Serial No.
Engine Info [
sanso wosiare  wocwces  Freden oo
=] VISOD.TIEF4B.SPE-1 1345000000 201506
I
S (11)
- s -
Data Replay
[¢Current Data > = (7)
. A e
2CJGV00287A01 "ZCJGV00237A06

(7) OK button (11) Registration of Service Info.

6. Click the [Close] button (8) to exit function. button

— 3. Select the "DEF Injector” and enter the new service
Utility - . . .
F:ctor GCompensation(ACU) . information to the "After Exchanged" window (12),
! then click the [Register] button (13).
@ & ?‘? x-ss | Kubota Engine Integrated Service System “’E"'"'F.:::g
0025 0500 Y & HOUE  MENY 1 SETTING [
0020 S e p—— CHCE
*-J’ 4 DOC Companent |
Y | 2 5CR Component P=N ﬂ:;ﬂ
U Q’ (2 oer e ~B &
W Part No. Serial No. Injection Compensation Hour Meter Serviced Date.
@) o — J
Exchanged
s (12)
[ Gurrent Data > =] [ stownpurs_|
! a A (13)
2CJGV00289A03
2CJGV00288A01 , ,
(12) After Exchanged window (13) Register button
(8) Close button
K-iSS registration — RELATED PAGE

1. Enter the base model name and serial number to

8.5 Checking DEF/AdBIue® injector tip on page 2-29
the "Search with Engine Serial No." window (9),

then click the [Search] button (10). 9.7 Checking DEF/AdBIue® injector on page 2-37
«iss | Kubota Engine Integrated Service System L E""“fg"g::
& BOME [ MENU £} SETTING.
Notification
2CJGV00236A05
(9) Search with Engine Serial (10) Search button
No. window
3-230 V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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INDEX

A bearing case cover
INSalliNg...cooeiieiii 3-153
ACU . FEMOVING....etiiieieieaaee et e e e e e e e 3-146
=) 0] F= Tor ] o PO USRPURR 3-225 bolts
ACU (after treatment control unit) tightening torquUEeS..........ccovoveveveeeeeeeeeeeen, 3-99
fUNCHION. ... 3-82 boost sensor
Outllr.]e. ..... LU 3-82 Checking ........................................................... 3-112
SPECIfICALION.....oovvvvii 3-82 FUNCHON. ... 3-31
SUUCIUM.....o.coovs oo 3-82 OULINE....ooreceeereeereerseeeneesneeees e 3-30
ACU intermediate Namess. ... 1-20 FEMOVING. ..o 3-133
air cleangr replacing pressure detection hose..................... 2-42
func_:tlon .............................................................. 3-36 SPECHICAtION. .o 3-31
outImg """ I 3-36 SHUCKUI ... 3-30
SPeCIfication...........ceevveeeiiiiiii e 3-36 breather
SIUCIUME. .o, 3-36 fUNCHON. ... 3-6
air cleaner element OULIINE. . 3-6
: replacmg.. """""""""""""""""""""""""""""" 2-39 specification..........cccccoeiiiiiiiiiii, 3-6
air cleaner primary element SHUCHUIE. ... 3-6
ClEeANING.....uviieiiieeee e 2-19
air flow sensor C
CheCKING.....ccieeeeee e 3-114
fUNCHION. ... 3-75 cam
OULIINE....eieieiice e 3-75 checking height..........cco, 3-194
SPECIfication...........ceevveeeiiiiiii e 3-76 camshaft
SHTUCKUIE...eeieeeeeeee e 3-75 checking alignment.............cccoo, 3-193
air gap of the crankshaft position sensor measuring jig checking side clearance...............cccccocoieiiiens 3-193
SR 2-54 fUNCHON. ... 3-10
air gap of the crankshaft position sensor measuring jig installing (with cam gear)..........ccccccvevevinnnnn. 3-158
e 2-55 OULIINE. .. 3-10
alternator specification..........cccccee i 3-10
F= TSET=T 0 ] o] L1 o TR 3-148 SHUCIUIE....e e 3-10
checking bearing............ccoooveciiiiiiieeiie s 3-208 camshaft journal
checking brush wear..........cccccccoooiiiiiiiiiinee. 3-210 checking oil clearance...........ccccccoiiiiiiiiiinnen. 3-194
checking rotor.........ccceeeeeeiniii e, 3-209 camshaft position sensor
checking slip fiNg.......ceevevveeeeiiiiiieeeeeeeee, 3-209 ChecCKiNg.....cooi i 3-113
checking stator.............viciiciiiiiieeee 3-208 FUNCHON. ... 3-28
disassembling..........ceevveeeiiiiiiicieeee e 3-147 OULIINE. ... 3-28
fUNCHON.....eiiee 3-68 FEMOVING....uieiiieiieiae ettt et e e e 3-133
Lo 101 {[ 13 1= 3-68 specification..........cccccee i 3-28
SpeCification...........ceevveeeiiiiiiiii e 3-70 SHUCIUE....e e 3-28
SHUCHUIE....eeee e 3-68 camshaft with cam gear
atmosphere pressure sensor FEMOVING...eeteeiiirieeeee ittt e et e e e 3-142
fUNCHON.....eiiee 3-31 center direct injection system (E-CDIS)............... 3-1,3-2
OUEHINE. .. 3-31 check valve
SHUCKUIE....oei e 3-31 FUNCHON. ... 3-25
OULIINE. ... 3-25
B specification..........ccccceeeiiiiiiiiii 3-25
SITUCKUI ... 3-25
battery clamp
checking Specific gravity...............ocoennnee 3-107 FEPIACING ... e, 2-46
checl_(mg VOItAgE. . e 3-107 clamp band
func_:tlon .............................................................. 3-66 CRECKING. v ee s ese e, 218
outllqg ..... s 3-66 FEPIACING. .. rveereveeeeeeeeeeeseeeeeeesee e eeseeeeeeeeees 2.45
SPECIfication.........ceevvvveeeiiiiii e 3-66 combustion
SIUCIUIE. . 3-66 CONEIOL .. 3-2
V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H I
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FlOW. e 3-1

SITUCKUI ... 3-1
common rail

iNStalling.....cvvvveiiicee e 3-172

(=1 110171 o T TR 3-131
common rail system (CRS) engine

CONEIOL.. i 3-17

feature. ..o 3-14

FlOW. e 3-15

STUCKUI ... 3-13
commutator

ChECKING.....cieiieeeeeeccr e 3-206
compression tester adaptor............evvviiiiccciieeennnn. 2-52
connecting rod

fUNCHON. ... 3-8

OULIINE. .. 3-8

STTUCKUI . ... 3-8
connecting rod alignment

ChECKING.....cieeieeieiecre e 3-198
connecting rod cap

(=1 110171 o T TR 3-143
coolant

dAraining.......coooviii i 3-126

filliNG e 3-182
coolant level

(o 1T od (1 o 1PN 2-14
coolant temperature sensor

FUNCHON. ... 3-30

OULIINE. ..o 3-29

(=1 110171 o T TR 3-133

specification...........ccceeeeeiiiiiiiii 3-30

STTUCKUI ... 3-29
coolant valve

ChECKING.....cieiieeeeeecre e 3-117

FUNCHION. ... 3-87

OULIINE. ..o 3-87

specification...........ccceeveeiiiiiiiii 3-87

STTUCKUI ... 3-87
cooling fan

FUNCHION. ... 3-60

OULIINE. ..o 3-60

specification...........ccceeveeiiiiiiiii 3-61

STTUCKUI ... 3-60
cooling system

feature. ..o 3-57

STTUCKUI ... 3-56
cooling system (bottom by-pass system)

CONEIOL.. e 3-57

FlOW. e 3-57
cover

checking clearance...........cccccccceeeiiiieieeeeeeeeeen, 3-205
crank gear

installing (with crank pulsar gear).................... 3-158
crank gear with crank pulsar gear

(=1 110171 o T TR 3-142
crank position sensor detected T.D.C.

measuring angular deviation............................ 3-121

crankcase

FUNCHION...ceiii e 3-4

OULIINE. .. 3-4

specification.........ccccccoeiiiiiiiii 3-4

SHUCKUIE....ceiiiiie e 3-4
crankcase 1

alining Surface.......cccccvvveeeiiiiiiceeeee e, 3-152
crankcase 1 and 2 aligning tool............ccccccccennnnn. 2-51
crankcase 2

alining surface.......cccccveveeiiiiiiiciieeeee e, 3-152

iNStalling.....covveveiiiccee e 3-151

(=1 12101V oo TR 3-146
crankpin

checking oil clearance...........cccccccceeeeeiiiieeenennn. 3-201
crankpin bearing

checking oil clearance...........cccccccceeeeeiiiieeenennn. 3-201
crankshaft

checking side clearance.............ccccceeeeeeieienennn.. 3-199

FUNCHION. ... 3-8

iNStalling.....covveveiiiccce e 3-150

OULIINE. ..o 3-8

(=1 12101V oo TR 3-146

specification.........cccccoeeiiiiiiiii 3-8

SHUCKUIE....ceiiiiie e 3-8
crankshaft alignment

ChEeCKING......ociiieeeeeeer e 3-200
crankshaft bearing

checking oil clearance............ccccccceceeeiiiieeenennn. 3-202
crankshaft journal

checking oil clearance............ccccccceceeeiiiieeenennn. 3-202
crankshaft position sensor

adjusting air gap........coovvveeveiieiiicree e 3-118

(o 011 (1 o T 3-113

FUNCHION. ... 3-27

OULHINE...coiiiii e 3-27

(=1 12101V oo R 3-133

specification..........cccceeeiiiiiiiiii 3-27

SHUCKUIE...ceiiiiiie e 3-27
crankshaft sleeve

=Y 0] F=Tod o o SR 3-203
crankshaft sleeve press fit tool..............ccccvvvveeeeeenn. 2-49
crankshaft T.D.C.

measuring angular deviation...............ccccceenn.. 3-121
CRS intermediate harness

iNStalling.....covveveiiccee e 3-177

(=1 12101V oo TR 3-127
cylinder

checking compression pressure...........ccc........ 3-101

checking wear.............ccoo e, 3-203
cylinder block bore

checking oil clearance............ccccccceceeceiiieeennnnn. 3-194
cylinder correction (over size)

AdJUSHING..c o 3-204
cylinder head

checking top clearance...........cccccceeeeieieeeeeeennn. 3-182

FUNCHION. ... 3-5

iNStalling.....covveveiiccee e 3-165

OULIING. ..o 3-5

V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H
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=10 001771 oo U 3-136 diesel exhaust fluid (DEF/AdBlue®)
SITUCKUIE....eveieeeeeeeee e 3-5 =] 11T g SRR 2-16
cylinder head cover diesel oxidation catalyst (DOC)
fUNCHON. ... 3-5 fUNCHON. ... 3-74
iNStalling......cooevvveiiiicce e 3-170 Lo 10 111 1= TS 3-74
OULIINE. ...t 3-5 SIUCKUI ... 3-74
FEMOVING..euiiiiieeeeeeie et e e e e e e e e e ee e eee s 3-133 diesel particulate filter (DPF)
STTUCIUE ... 3-5 fUNCHON. ... 3-75
cylinder head flaw OULIINE...eeeeeeiiee e, 3-74
ChecCKiNg.......coovvvieeeee e 3-184 SHUCHUrE...eeeeeee 3-74
cylinder head gasket diesel particulate filter (DPF) system
SElECHNG...eviieiiiec e 3-120 o7 ] a1 o | R 3-72
cylinder head surface flatness feature. .., 3-71
CheCKING......c e 3-183 FlOW. e 3-71
cylinder number........ccccoooviiiiiiiiii, 2-3 SHUCHUrE. .. 3-71
differential pressure sensor
D fUNCHON....covi e 3-78
. OULIINE. .. 3-78
DEF injector replacing rubber hoSe............coccovvveveeveeeeeeenane. 2-42
CNECKING.ovvvcvvvemssnscrrtmenssctimnsrrens, 3117 SPECIFICAtON. ......cvoeeeeeeeeeeeeeeee e, 3-78
FURGHON. .o 3-85 SHUCKUIE. ......cvceeeeeee e 3-78
OUHINE. .. 3-85 DPF
FEPIACING......oovoooei 3-228 ClEAMING. e+ ettt 2-30
SPECIfiCatioN.......ccovveeiiiic 3-85 FEPIACING.vvv e eeveeee oo 3.218
STIUCIUE....eeii i 3-85 DPF assembly
DEF pump ASSEMDIING.......cvoeeeeeeeeeeeeeeeee e 3-174
ChECKING......iiiiiiiiie e 3-116 AISASSEMDING. . ovvveooeeoeeeoeeoeeeeeeeeeeeeenn 3-129
DEF tanlf DPF differential pressure hose
func_:tlon .............................................................. 3-84 CRECKING. 1o vveee oo 2.39
outllpg ..... S PR 3-84 DPF differential pressure pipe
SPECIfICALION. ..ooovvve 3-85 CRECKING. v 2-39
o Fsttgjnc;uurii.t. ........................................................... 3-84 DPF filter comp
KNG 3117 judging reuse (after cleaning (cleaning contractor)).
DEF tube. judging reuse (before cleaning (service dealer))2-34
ChECKING.....cceeeeeeeee e 3-116 DPF muffler fullassembly
DEF/AdBlue® hoses INSEIING. v veveeeeeee e eeseeeeeeeeeseeseeeeeseeeeee 3-176
checkmg...:..: ...................................................... 2-29 DPF muffler full assembly
DEF/AdBlue® injector FEIMOVING. c.v.eveeeeeeeeeeee e 3-128
CheCKING. ... 2-37
DEF/AdBIlue® injector tip E
CheCKING. ... 2-29
DEF/AdBlue® level ECU
CheCKING. ... 2-16 (=Y 0] E=Tot ]  To 1SR 3-214
DEF/AdBlue® pump filter ECU intermediate harness
=) ] E= Tor ] o SRR 2-36 OEM side harness............coovecvvvviiveeeiee e, 1-14
DEF/AdBIlue® tank filter EF4B €ngiNe.......coooiiiiiieeieeee e 2-2
=) ] E= Tor ] o SRR 2-38 EGR cooler
diesel exhaust fluid (DEF) pump ChecKing......ooo i 2-27
fUNCHION. ... 3-86 fUNCHON. ... 3-43
OULIINE....eiiieiie e 3-86 iNstalling........ccooeviiiiiie e, 3-174
SPeCIfication...........ceevveeeiiiiiii e 3-86 OULIINE...eeeiieiiee e 3-43
SITUCKUI ... 3-86 (110 40171 0T SRR 3-130
diesel exhaust fluid (DEF) tank specification.........cccceveveeeiiiiiii 3-43
fUNCHION. ... 3-84 SHUCIUIE...ceei i 3-43
OUHNE. . 3-84 EGR cooler hose
SITUCKUI ... 3-84 (=Y 0]E=Tot ] o 1P 2-43
V3800-TIEF4, V3800-TIEF4C, V3800-TIEF4H I
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EGR piping

ChECKING.....ciiiieeeeecr e, 2-40
EGR system
Lo 1T o] (1 o o 1 2-35,3-114
CONEIOL.. i 3-43
feature. ..o 3-41
FlOW. e 3-42
SIUCKUI ... 3-40
with Diagmaster........ccccceeiiiiiiiieeeee, 2-35
EGR valve
FUNCHION. ... 3-46
iNStalling.....cvvvveicce e 3-173
OULIINE. ..o 3-43
(=1 110171 o T TR 3-131
specification...........ccceeveeiiiiiiiiii 3-46
SIUCKUI ... 3-44
electrical system
CONEIOL.. i 3-66
feature. ..o 3-63
FlOW. e 3-64
SIUCKUI . .. 3-62
electromagnetic fuel feed pump
FUNCHON. ... 3-18
OULIINE. ..o 3-18
specification...........cccceeveeiiiiiiiii 3-18
STUCKUI ... 3-18
engine
servicing specification..............ccccoeeviiiiiennnnn.n. 3-93
engine body
fEAtUre....eeii i 3-4
SITUCKUIE...eeeieeeieee e 3-3
engine control system
STUCKUI ... 3-80
engine ECU
FUNCHON. ... 3-26
OULIINE. ..o 3-26
specification...........cceeeeeiiiiiiiiii 3-26
STUCKUI ... 3-26
engine intermediate harness
engine side harness........cccceveveiiiiiieeiiicieeees 1-11
engine oil
Changing.........ueueeiiiiiii e, 2-17,2-21
checking level........cccccoiiiiiee, 2-13
checking pressure..........cccceeeeieieeeeeeeeeeeeeeeeeeeees 3-103
dAraining.......ccooviiiieeeeeee e 3-126
filliNG e 3-182
engine serial numMber................. e 2-1
exhaust gas temperature sensor
Lo =Y od (1 o TSP 3-115
FUNCHON. ... 3-77
OULIINE. ..o 3-76
specification...........cccceeeeiiiiiiiii 3-77
SITUCKUI ... 3-76
exhaust manifold
(o 1T od (1 o 1SRN 2-40
FUNCHON. ... 3-39
OULIINE. ..o 3-39
SITUCKUI ... 3-39

exhaust system

feature. ..o, 3-33

FlOW e 3-34

SHUCKUIE...ceeiiiiie e 3-32
external component

(=1 12101V oo RO 3-127
external components

iNStalling.....covveveiiicccee e 3-179
F
fan belt

adjusting tension..........ccccccveeeee e 2-19

CheCKING. ... 2-14

checking damage............ccooveecvviiiieieieee e 3-105

checking tension.............cccccivieeeiee e, 3-104

checking wear..........cccccvviviieiiie e 3-105

FUNCHION. ... 3-61

OULIINE...eeiii i 3-61

(1=) o] F=Tor ] To TSR 2-24,2-41

SHUCIUIE...coii e 3-61
fan drive pulley

iNStalling.......coooeiece e, 3-160

=10 00171 o Vo U 3-140
flywheel

FUNCHION . ...eeiiii e, 3-9

iNStalling.......ccoooeicie e, 3-153

OULIINE....eiiie e 3-9

=10 001771 o Vo U 3-145

SpeCification..........cceeeeiiiiiici 3-9

SHUCIUIE. ..ot 3-9
flywheel housing

iNStalling.......ccoooeicie e, 3-152

=10 001771 o Vo U 3-145
flywheel StOpPer.........cooovecciiiiieeeee e, 2-51
fuel cooler

FUNCHION. ... 3-26

OULIINE...eeiii i 3-25

SHUCIUIE...ce it 3-26
fuel filter

FUNCHION. ... 3-18

OULIINE...eeiii i 3-18

specification..........cccveeeeeiiiiiii e 3-18

SHUCIUIE...ce it 3-18
fuel filter cartridge

=) ] F=Tor ] Lo 1SR 2-22
fuel hose

CheCKING......cceeeeee e 2-18

=) ] F=Tor ] Lo 1SR 2-46
fuel level

CheCKING......cceeeeee e 2-13
fuel tank

FUNCHION. ... 3-17

OULIINE...eeiii i 3-17

Specification..........cccveeeeeiiiiiii e 3-17

SHUCIUIE...ce it 3-17
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G

intake air heater

Lo L=Yd (1 Vo 1RSI 3-109
gear case cover fUNCHION. ..ot 3-38
INSHANING. ..o 3-159 NSAIING. .o 3-173
R s 3-141 OUHING.......eeooee e 3-38
gear case Oil seal press fit tool.............ccovvnnennenns 2-48 TEMOVING . .eeeieitieetiee ettt 3-131
specification..........ccceeveeiiiiiiiii 3-38
I SHTUCIUNE.....cei it 3-38
idle gear intake air line
Ty )11151 OO 3-159 CRECKING. ..o 2-20,2-40
FERMOVING. e e eeeeeeeeeeeeereeseeseeseeseeeseeseseeseeeeeeens 3-141 . replgcmg ............................................................ 2-46
idle gear 1 intake air _temperature sensor
checking side Clearance. .........oooovveveeeveeneen. 3-192 checlgng ........................................................... 3-112
idle gear 2 funqtlon .............................................................. 3-29
checking side Clearance. .........oooovveveeeveeneen. 3-192 outllne_ ................................................................ 3-29
idle gear 3 FEMOVING. oovorvvrieiiii i 3-133
checking Oil Clearance.........oovvvverveereerreeneenn.. 3-195 specification.........c..covvviiiiii i 3-29
checking side Clearance..........oooovewvereeeevennen. 3-193 SHUCHUrE...eeeeeeee e 3-29
idle gear 3 holder intake hos_e (after air flow sensor)
checking Oil Clearance. .........oo.owvevvvevereeeeennen. 3-195 . replacnjg ............................................................ 2-42
idle gear bushing intake mgmfold
FEPIACING. v voeveeveeeeeeeeeeeeeeeeeeeeeeeee e eeeeeeeseens 3-193 fungtlon .............................................................. 3-39
idle gear bushing replacing tool...............coooeveevreen. 2.48 OULIINE. .. 3-38
idle gear shaft 1 . SITUCKUI ... 3-38
checking oil clearance..............cccveveueveveueennnne. 3-195 intake system
idle gear shaft 1 bushing feature. ..o 3-33
checking Oil ClearanCe. .........oo.vvevveveveereeeeeeeeen. 3-195 FlOW. e 3-34
idle gear shaft 2 . SITUCKUI ... 3-32
checking oil clearance............c.cocoooeevccecenenee. 3-195 intake throttle valve
idle gear shaft 2 bushing functlc_)n .............................................................. 3-79
checking Oil ClearanCe. .........oo.vvevveveveereeeeeeeeen. 3-195 mstglllng ........................................................... 3-173
injection pipe Lo 10 111 1= T 3-79
FUNCHON. ..o 3-20 FEMOVING...oooiiiiiiiii 3-131
OUHING......cvveooeeeeeeeeee e 3-20 SPECIfICALION. ..oooivi 3-79
SPECIFICALON. .1+ 3-20 . SHTUCIUNE.....ceiiiiiiie e 3-79
SHUCIUE....c.eeeeeeeeeee e, 3-20 intercooler
injector fUNCHION. ...t 3-37
CRECKING. v eeee e eeeeeo. 2-26,3-110 outliqg ..... s 3-37
QIAGMASIET ..o 2.26 specification.........c.cvvviiiiie i, 3-37
FUNCHON oo 3.23 SHTUCIUNE.....ceiiiiiiie e 3-37
INSEAIING. ..., 3-168 intercooler hose
OUHTING. ... 3-21 FEPIACING. ..o 2-42
FEMOVING...ceiiiitiiieee it ee e ettt e e e e sereee e 3-134
replacing.......ccooviiiiiiii 3-212 K
specification.............evviiiiiiiii, 3-25 key switch
o SHUCHUME. 3-21 FUNCHON. ..., 3-67
injector hamess connector OUHING...-. oo 3-66
mstalhpg ........................................................... 3-172 SPECHICAtION. ..o 3.67
o, TEMOVING.cie e 3-132 SEUCKUTE. ... 3-66
injector intermediate harness
engine side harness.........ccccccevviieeee e 1-13 L
injector oil seal
INStalliNG. ... 3-167 lubricant hose
=10 01017/ oo TS 3-136 =Y 0] = Tor | o 1SR 2-43
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