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INTRODUCTION

Foreword – How to use this manual
The information in this manual is organized using the Integrated Coding Environment (ICE). ICE is a shorthand system
for pointing to Sections, Chapters and sub­Chapters in the manual without using the words. ICE also identifies the
type of information at that location.

A search for information on an engine component will
likely begin at the Table of Contents (TOC) or the Index:
for example, a search for information on the rear seal
of the crankshaft. When you locate “crankshaft ­ rear
seal” in the TOC with the indicated page number, this
Foreword explains:

• how to proceed to the correct location in the manual
based on the ICE code,

• how to identify the type of information you may ex­
pect at that location.

RCPH05CDC414ABA 1

NOTE: Due to differences in languages and models, the page number indicated in the illustration may not applicable
to your manual. Refer to the table of contents in your repair manual.

Location
The first half of an ICE code describes
the location of the information.

(The ICE code has two parts separated by a hyphen.
The first part describes the location. The periods break
up the ICE code into its parts.)

RCPH05CDC476ABA 2

The first letter identifies the section.

Sections are arranged alphabetically in a
manual. This engine repair manual is contained
within one section – the Power Production
Section – signified by the letter “B,” and all ICE
references in the manual begin with the letter “B.”

Do NOT confuse a section with a bound
book. Because of its size, a section may
require more than one bound book, sometimes
a book for each chapter within a section.

This repair manual, although contained within one
section, requires more than one bound book. The book
cover always lists both the section(s) and chapter(s)
contained inside the bound book.

RCPH05CDC476ABA 3
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INTRODUCTION

The second number and letter identify
the chapter within the section.

Chapters are arranged numerically within the section.

The chapters used in this manual are listed below:

ENGINE (B.10.A)
FUEL AND INJECTION SYSTEM (B.20.A)
AIR INTAKE SYSTEM (B.30.A)
EXHAUST SYSTEM (B.40.A)
ENGINE COOLANT SYSTEM (B.50.A)
LUBRICATION SYSTEM (B.60.A)
STARTING SYSTEM (B.70.A)

The coding indicates that the rear seal is located in
Chapter 10.A (Engine), of Section B (Power Production).

RCPH05CDC483ABA 4

The section and chapter titles (A) are displayed at
the top of each page in the body of the manual.

The ICE code for the section, chapter and page number
(for example, B.10.A/149) (B) are displayed at the
bottom of each page in the body of the manual.

RCPH05CDC407ABA 5

The last two positions in the location code
always form the title of the document –
in this example, crankshaft ­ rear seal.

The third number identifies a
sub­chapter within the chapter.

The number “43” represents the crankshaft and indicates
that rear seal information is located under crankshaft
in Chapter 10.A of Section B.

RCPH05CDC490ABA 6
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INTRODUCTION

The fourth number identifies the rear seal itself, a
sub­topic (or sub­sub­chapter) of crankshaft. This is not
any rear seal; this is the rear seal for the crankshaft.

The page numbers for rear seal information within
Chapter 10.A are also given.

RCPH05CDC497ABA 7

If the same location is viewed as part of a manual outline,
the uniqueness of the location is apparent. Rear seal
information is the only information that will be found at
B.10.A.43.02 within the entire manual.

RCPH05CDC506ABA 8

When you locate the information at the given page
number, the page heading confirms the location.

RCPH05CDC393ABA 9

Information type (Infotype)
The information in each chapter, and therefore the table
of contents, is separated into four broad categories:

• Technical Data

• Functional Data

• Service Data

• Diagnostic Data

NOTE: The information in the Index for a chapter is organized alphabetically. The locations are listed alphabetically,
and then information from the different categories is listed alphabetically for the location.

87734467B 1 2/22/2008
5



INTRODUCTION

This is the order of the information in the chapter and the
table of contents. These are the exact headings used in
the table of contents to separate the information.

There may be information on any component, like the
rear seal of the crankshaft, in any of the four categories.

The location is the same – B.A.10.43.02 for all four
categories. The second part of the code which identifies
the type of information, or infotype, is different.

RCPH05CDC421ABA 10

In fact, there are only two types of information offered on
the crankshaft rear seal in this manual:

• technical data which describes a special tool
needed for installation (A),

• and service data, which describes seal removal, in­
spection and installation (B).

The first grouping in the illustration is located under the
Technical Data heading in the TOC. The second grouping
is located under the Service Data heading in the TOC.

RCPH05CDC406ABA 11

The coding for technical information always begins
with the letter “D.” The coding for the service
information always begins with the letter “F.”

The first letter of the infotype code always
explains the category of the information:

D = technical data,
C = functional data,
F = service data,
G = diagnostic data.

RCPH05CDC406ABA 12

Technical data may be:

• a specification for the engine, the fuel system, the
air intake system, etc.,

• a special tool, whether recommended or required,
to perform a service procedure on the component,

• a torque value for installing a component,

• a service limit criterion, for determining when a com­
ponent must be replaced or the pass/fail criterion for
a test.

RCPH05CDC422ABA 13
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Functional data may be:

• a dynamic description of how a system or sub­sys­
tem works during operation,

• a static description of a system component,

• an identification illustration to show the location of
components – sensor locations, fuel system com­
ponents, lubrication system components, etc.

RCPH05CDC429ABA 14

Service data may be:

• a basic service action like remove, disassemble, as­
semble or install,

• an inspection or testing procedure,

• an adjusting or measuring procedure.

RCPH05CDC436ABA 15

Diagnostic data may be:

• guided troubleshooting to correct a problem,

• symptom­based troubleshooting to locate the
source of a problem.

RCPH05CDC443ABA 16

When searching for information in the table of contents
or the index, pay attention to the first letter of the infotype
and its title (special tool, dynamic description, remove,
problem­solving) so you find the type of information you
are seeking.
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Applicability – Does the information apply to my model?
If an entry in the table of contents or the index
has no models listed immediately beneath
it, the information applies to all models listed on
the repair manual, section or chapter cover.

The information shown is applicable to all models.

RCPH05CDC414ABA 17

When an entry in the TOC or index has models listed
below it, the information applies only to those models.

Although the location code, infotype code and title of
the entry are exactly the same, the model names
inform you that the content varies by model.

Go to the page number listed for your model. When
you locate the information in the manual, the same
models are listed below the title to confirm that
you are at the right location.

RCPH05CDC450ABA 18
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Prior Operation and Next Operation
This manual makes extensive use of “Prior operation”
and “Next operation” lists to avoid repetition.

A “Prior operation” list always occurs at the
beginning of document and points to procedures
which must precede the current procedure.

A “Next operation” list always occurs at the
end of a document and points to procedures
which must follow the current procedure in
order to restore the engine to active service.

RCPH05CDC466ABA 19

Prior and Next operations usually contain an ICE
code reference which follows the same format as
previously explained. For example, installation of the
lower main bearings and bearing caps is the first
operation listed after the crankshaft is installed.
The ICE code given is (B.10.A.43.15 ­ F.10.A.15)
with the title, Crankshaft Main Bearing ­ Install.

The location code points to the sub­topic main
bearings (4), in the sub­chapter on the crankshaft
(3), in Chapter 10.A (2), of Section B (1).

The infotype code points to a service procedure because
of the initial letter “F” that is located under Service
Data in the table of contents.

RCPH05CDC473ABA 20
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DISTRIBUTION SYSTEMS ­ PRIMARY HYDRAULIC POWER SYSTEM

PRIMARY HYDRAULIC POWER SYSTEM ­ General specification
Hydraulics Constant pump Open Centre Load Sensing (OC­LS)

system
Oil system Hydraulics and steering together
Oil capacity 34 l
Oil quality ISO VG 46 HLP

DIN 51524
Removable oil volume 29 l
Max. working pressure 175 bar
Capacity with 3 pumps, at 2300 rpm 86 l/min
Capacity with 2 pumps, at 2300 rpm 50 l/min

Connecting plate with pressure compensator
Neutral circuit from p ­ T Δp 4 ­ 6 bar
Consumer in operation Δp 11 bar
Pressure limiting valve (PLV = pilot valve) 175 bar
p max. to R 20 bar
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Hydraulic pump Fixed displacement pump ­ General specification
Hydraulic pumps ­ construction Geared wheel pumps
Engine ratio : Pump i = 1:1
Engine rated speed 2300 rpm

Triple pump
Joint intake line from hydraulic tank for stage 1 and 2.
1st stage supplies OC/LS hydraulics V = 22.5 cm³/rev
2nd stage supplies primarily steering and brake
valves, remainder to OC/LS hydraulics

V = 16.0 cm³/rev

3rd stage supplies transmission low pressure circuit
(P1) and lubrication

V = 22.5 cm³/rev

Double pump
Separate intake line for stage 1 and 2.
1st stage supplies steering, brake valves and OC/LS
hydraulics

V = 22.5 cm³/rev

2nd stage supplies transmission low pressure circuit
(P1) and lubrication

V = 22.5 cm³/rev
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DISTRIBUTION SYSTEMS ­ PRIMARY HYDRAULIC POWER SYSTEM

PRIMARY HYDRAULIC POWER SYSTEM ­ Dynamic description
FUNCTIONAL DESCRIPTION „LOAD SENSING (LS) SYSTEM

„Load­compensated system for minimising choke losses and load­independent volume flow control

The hydraulic system is a load­compensated system with constant pump (1), known for short as an OC/LS system.
In this system the oil flow is directed to the directional control valves (5) via a connection plate (2) with a pressure
compensator. The pressure compensator (3) is arranged parallel to the supply line (4) of the directional control valves
(consumers).

In conjunction with the choke cross sections on the directional control valves (5), the pressure compensator works
as a 3­way flow regulator with ∆p switching ( 4 bar to 11 bar). The load pressure (signal) needed for the pressure
compensator acts on the spring side (6) of the pressure compensator.
This is fed from the directional control valves via the LS outlet with integrated reporting cartridge valve (7), the signal
line (8) and the LS port of the connection plate (2).
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