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Foreword

The Operator's Manual

You and others can be killed or seriously injured
if you operate or maintain the machine without
first studying the Operator's Manual. You must
understand and follow the instructions in the
Operator's Manual. If you do not understand
anything, ask your employer or JCB dealer to

explain it.

Do not operate the machine without an Operator's
Manual, or if there is anything on the machine you
do not understand.

Treat the Operator's Manual as part of the machine.
Keep it clean and in good condition. Replace the
Operator's Manual immediately if it is lost, damaged
or becomes unreadable.
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03 - Safety - Yours and Others
Introduction

All machinery can be hazardous. When a machine
is correctly operated and maintained, it is a safe
machine to work with. When it is carelessly operated
or poorly maintained it can become a danger to you
(the operator) and others.

In this manual and on the machine you will find
warning messages, you must read and understand
them. They inform you of potential hazards and how
to avoid them. If you do not fully understand the
warning messages, ask your employer or JCB dealer
to explain them.

Safety is not just a matter of responding to the
warnings. All the time you are working on or with the
machine you must be thinking of what hazards there
might be and how to avoid them.

Do not work with the machine until you are sure that
you can control it.

Do not start any work until you are sure that you and
those around you will be safe.

If you are not sure of anything, about the machine or
the work, ask someone who knows. Do not assume
anything.

Remember:
. Be careful.

. Be alert.
. Be safe.
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06 - Safety Warnings
Introduction

In this manual there are safety notices. Each notice
starts with a signal word. The signal word meanings
are given below.

The signal word 'DANGER' indicates a hazardous
situation which, if not avoided, will result in death or
serious injury.

The signal word '"WARNING' indicates a hazardous
situation which, if not avoided, could result in death
or serious injury.

The signal word 'CAUTION' indicates a hazardous
situation which, if not avoided, could result in minor
or moderate injury.

The signal word 'Notice' indicates a hazardous
situation which, if not avoided, could result in
machine damage.

The safety alert system symbol (shown) also helps
to identify important safety messages in this manual.
When you see this symbol your safety is involved,
carefully read the message that follows.

Figure 1. The safety alert system symbol
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09 - General Safety

Introduction

Training

To operate the machine safely you must know the
machine and have the skill to use it. You must abide
by all relevant laws, health and safety regulations
that apply to the country you are operating in. The
operator's manual instructs you on the machine, its
controls and its safe operation; it is not a training
manual. Ensure that you receive the correct training
before operating any machinery. Failing to do so will
result in incorrect operation of the machine and you
will be putting yourself and others at risk. In some
markets, and for work on certain jobsites, you may
be required to have been trained and assessed in
accordance with an operator competence scheme.
Make sure that you and your machine comply with
relevant local laws and jobsite requirements — it is
your responsibility.

Clothing

You can be injured if you do not wear the correct
clothing. Loose clothing can get caught in the
machinery. Keep cuffs fastened. Do not wear a
necktie or scarf. Keep long hair restrained. Remove
rings, watches and personal jewellery.

Care and Alertness

All the time you are working with or on the machine,
take care and stay alert.

Alcohol and Drugs

Itis extremely dangerous to operate machinery when
under the influence of alcohol or drugs. Do not
consume alcoholic drinks or take drugs before or
while operating the machine or attachments. Be
aware of medicines which can cause drowsiness.

Feeling Unwell

Do not attempt to operate the machine if you are
feeling unwell. By doing so you could be a danger to
yourself and those you work with.

Mobile Phones

Switch off your mobile phone before entering an
area with a potentially explosive atmosphere. Sparks
in such an area could cause an explosion or fire
resulting in death or serious injury.

Switch off and do not use your mobile phone when
refuelling the machine.

Lifting Equipment

You can be injured if you use incorrect or faulty lifting
equipment. You must identify the weight of the item to
be lifted then choose lifting equipment that is strong
enough and suitable for the job. Make sure that lifting
equipment is in good condition and complies with all
local regulations.

Raised Equipment

Never walk or work under raised equipment unless
it is supported by a mechanical device. Equipment
which is supported only by a hydraulic device can
drop and injure you if the hydraulic system fails
or if the control is operated (even with the engine
stopped).

Make sure that no-one goes near the machine while
you install or remove the mechanical device.

Raised Machine

Never position yourself or any part of your body
under a raised machine which is not correctly
supported. If the machine moves unexpectedly you
could become trapped and suffer serious injury or be
killed.

Lightning

Lightning can kill you. Do not use the machine if there
is lightning in your area.
Machine Modifications
This machine is manufactured in compliance with
prevailing legislative requirements. It must not be

altered in any way which could affect or invalidate its
compliance. For advice consult your JCB dealer.
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12 - Maintenance Safety

Introduction

Raised Machine

Never position yourself or any part of your body
under a raised machine which is not correctly
supported. If the machine moves unexpectedly you
could become trapped and suffer serious injury or be
killed.

Compressed Air

Compressed air is dangerous. Wear personal
protective equipment. Never point a compressed air
jet at yourself or others.

Springs

Always wear personal protective equipment when
dismantling assemblies containing components
under pressure from springs. This will protect against
eye injury from components accidentally flying out.

Metal Splinters

You can be injured by flying metal splinters when
driving metal pins in or out. Use a soft faced hammer
or copper drift to remove and install metal pins.
Always wear personal protective equipment.

Repairs

If your machine does not function correctly in
any way, get it repaired straight away. Neglect of
necessary repairs could result in an accident or affect
your health. Do not try to do repairs or any other
type of maintenance work you do not understand. To
avoid injury and/or damage get the work done by a
specialist engineer.

Hydraulic Pressure

Hydraulic fluid at system pressure can injure you.
Before connecting or removing any hydraulic hose,
residual hydraulic pressure trapped in the service
hose line must be vented. Make sure the hose
service line has been vented before connecting or
removing hoses. Make sure the engine cannot be
started while the hoses are open.

'O’ rings, Seals and Gaskets

Badly installed, damaged or rotted 'O’ rings, seals
and gaskets can cause leakages and possible
accidents. Renew whenever disturbed unless
otherwise instructed. Do not use Trichloroethane or
paint thinners near 'O' rings and seals.

Counterweights

Your machine may be installed with counterweights.
They are extremely heavy. Do not attempt to remove
them.

Soft Ground

A machine can sink into soft ground. Never work
under a machine on soft ground.

Working Under the Machine

Make the machine safe. Make sure the park brake
is engaged and machine is fully isolated. Remove
the machine key switch, disconnect the battery. Use
blocks to prevent unintentional movement of the
wheels.

Lifting the Machine

Under no circumstances must the engine be run with
the transmission in gear and only one driving wheel
jacked clear of the ground, since the wheel on the
ground will move the machine.

Chemicals

Certain seals and gaskets (e.g. crankshaft oil
seal) on JCB machines contain fluoroelastomeric
materials such as Viton®, FluorelTM and
Technoflon®. Fluoroelastomeric materials subjected
to high temperatures can produce highly
corrosive hydrofluoric acid. This acid can severely
burn. New fluoroelastomeric components at
ambient temperature require no special safety
precautions. Used fluoroelastomeric components
whose temperatures have not exceeded 300 °C
( 572 °F) require no special safety precautions. If
evidence of decomposition (e.g. charring) is found,
refer to the next paragraph for safety instructions.
Do not touch component or surrounding area.
Used fluoroelastomeric components subjected to
temperatures greater than 300 °C ( 572 °F) (e.g.
engine fire) must be treated using the following
safety procedure. Make sure that heavy duty gloves
and special safety glasses are worn: Thoroughly
wash contaminated area with 10% calcium hydroxide
or other suitable alkali solution, if necessary use
wire wool to remove burnt remains. Thoroughly
wash contaminated area with detergent and water.
Contain all removed material, gloves etc. used in this
operation in sealed plastic bags and dispose of in
accordance with Local Authority Regulations. Do not
burn fluoroelastiometric materials.

Hydraulic Hoses

Never re-use hydraulic hose end crimps or use
reusable hose end crimps.

Personal Protective Equipment

Use the appropriate personal protective equipment
before performing maintenance on the machine,
otherwise you could be injured.

Working at Height

Use appropriate access equipment such as ladders
or a working platform if it is necessary to work at
height to perform maintenance tasks on the machine.
If you do not use suitable access equipment there is
a risk of falling, resulting in personal injury or death.
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18 - Operating Safety

Introduction

Training

Make sure that you have had adequate training and
that you are confident in your ability to operate the
machine safely before you use it. Practice using the
machine and its attachments until you are completely
familiar with the controls and what they do. Where
applicable you may be required to show competency
to a national certification scheme. Ensure you
comply with local legislation and jobsite rules. With
a careful, well trained and experienced operator,
your machine is a safe and efficient machine. With
an inexperienced or careless operator, it can be
dangerous. Do not put your life, or the lives of others,
at risk by using the machine irresponsibly. Before you
start to work, tell your colleagues what you will be
doing and where you will be working. On a busy site,
use a signalman.

Before doing any job not covered in this manual, find
out the correct procedure. Your local JCB distributor
will be glad to advise you.

Fuel

Fuel is flammable, keep naked flames away from the
fuel system. Stop the engine immediately if a fuel
leak is suspected. Do not smoke while refuelling or
working on the fuel system. Do not refuel with the
engine running. Completely wipe off any spilt fuel
which could cause a fire. There could be a fire and
injury if you do not follow these precautions.

Machine Condition

A defective machine can injure you or others. Do not
operate a machine which is defective or has missing
parts. Make sure the maintenance procedures in this
manual are completed before using the machine.

Machine Limits

Operating the machine beyond its design limits can
damage the machine, it can also be dangerous.
Do not operate the machine outside its limits. Do
not try to upgrade the machine performance with
unapproved modifications or additional equipment.

Engine/Steering Failure

If the engine or steering fails, stop the machine as
quickly as possible. Do not operate the machine until
the fault has been corrected.

Exhaust Gases

Machine exhaust gases can harm and possibly Kill
you or bystanders if they are inhaled. Do not operate
the machine in closed spaces without making sure
there is good ventilation. If possible, install an
exhaust extractor. If you begin to feel drowsy, stop
the machine at once and get into fresh air.

Worksites

Worksites can be hazardous. Examine the site
before working on it. You could be killed or injured
if the ground gives way under your machine or if
piled material collapses onto it. Check for potholes
and hidden debris, logs, ironwork etc. Any of these
could cause you to lose control of your machine.
Check for utilities such as electric cables (overhead
and underground), gas and water pipes etc. Mark
the positions of the underground cables and pipes.
Make sure that you have enough clearance beneath
overhead cables and structures.

If the machine is used in coordination with other
machines, vehicles and/or people on the jobsite the
operator must follow jobsite organisation rules.

Communications

Bad communications can cause accidents. Keep
people around you informed of what you will be
doing. If you will be working with other people,
make sure any hand signals that may be used are
understood by everybody. Worksites can be noisy, do
not rely on spoken commands.

You must stop the machine operation, isolate the
controls and turn off the machine when persons are
required to interact with it.

Parking

An incorrectly parked machine can move without an
operator. Follow the instructions in the Operator's
Manual to park the machine correctly.

Banks and Trenches

Banked material and trenches can collapse. Do not
work or drive too close to banks and trenches where
there is danger of collapse.

Safety Barriers

Unguarded machines in public places can be
dangerous. In public places, or where your visibility
is reduced, place barriers around the work area to
keep people away.

Sparks

Explosions and fire can be caused by sparks from
the exhaust or the electrical system. Do not use the
machine in closed areas where there is flammable
material, vapour or dust.

Regulations

Obey all laws, worksite and local regulations which
affect you and your machine.

01-7

9813/9250-2

01-7



01 - Machine

03 - Safety
18 - Operating Safety

Electrical Power Cables

You could be electrocuted or badly burned if you get
the machine or its attachments too close to electrical
power cables.

You are strongly advised to make sure that the safety
arrangements on site comply with the local laws
and regulations concerning work near electric power
lines.

Before you start using the machine, check with your
electricity supplier if there are any buried power
cables on the site.

There is a minimum clearance required for working
beneath overhead power cables. You must obtain
details from your local electricity supplier.

Machine Safety

Stop work at once if a fault develops. Abnormal
sounds and smells can be signs of trouble. Examine
and repair before resuming work.

Hot Components

Touching hot surfaces can burn skin. The engine and
machine components will be hot after the unit has
been running. Allow the engine and components to
cool before servicing the unit.

Travelling at High Speeds

Travelling at high speeds can cause accidents.
Always travel at a safe speed to suit working
conditions.

Hillsides

Operating the machine on hillsides can be
dangerous if the correct precautions are not taken.
Ground conditions can be changed by rain, snow, ice
etc. Check the site carefully. When applicable, keep
all attachments low to the ground.

Confined Areas

Pay extra attention to proximity hazards when
operating in confined areas. Proximity hazards
include buildings, traffic and bystanders.

Safe Working Loads

Overloading the machine can damage it and make it
unstable. Study the specifications in the Operator's
Manual before using the machine.
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21 - Worksite Safety
Introduction

"Workplace Inspection" will help operators to
determine whether the workplace is suitable for
operation. Operators must inspect the workplace
before they move machines there. It is the operator's
responsibility to understand and keep in mind the
hazards in the workplace, He/she must pay attention
and avoid these problems when moving, installing
and operating the machine. Check for hazards such
as but not limited to:

. Drop-offs, or potholes including those
concealed by water mud, etc.

. Slopes.

. Bumps and floor obstructions.

. Debris.

. Over head obstructions and electrical
conductors.

. Hazardous locations and atmospheres.

. Inadequate surface and support to withstand
all load forces imposed by the platform in all
operating configurations.

Wind and weather conditions.

Presence of unauthorized persons.

Other possible unsafe conditions.
Underground utilities and pipes.

Overhanging objects, tree branches.
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24 - Risk Assessment
Introduction

It is the responsibility of the competent people that
plan the work and operate the machine to make a
judgement about the safe use of the machine, they
must take into account the specific application and
conditions of use at the time.

It is essential that a risk assessment of the work to be
done is completed and that the operator obeys any
safety precautions that the assessment identifies.

If you are unsure of the suitability of the machine for
a specific task, contact your JCB dealer who will be
pleased to advise you.

The following considerations are intended as
suggestions of some of the factors to be taken into
account when a risk assessment is made. Other
factors may need to be considered.

A good risk assessment depends on the training and
experience of the operator. Do not put your life or the
lives of others at risk.

Personnel

. Are all persons who will take part in the
operation sufficiently trained, experienced and
competent? Are they fit and sufficiently rested?
A sick or tired operator is a dangerous operator.

. Is supervision needed? Is the supervisor
sufficiently trained and experienced?

. As well as the machine operator, are any
assistants or lookouts needed?

The Machine

Is it in good working order?

Have any reported defects been corrected?
Have the daily checks been carried out?
Are the tyres in good condition?

Is there sufficient fuel to complete the job?

Working Area

. Is it level?

. Is the ground solid? Will it support the weight of
the machine when loaded?

. How rough is the ground? Are there any
sharp projections which could cause damage,
particularly to the tyres?

. Are there any obstacles or hazards in the area,
for example, debris, excavations, manhole
covers, power lines?

. Is the space sufficient for safe manoeuvring?

. Are any other machines or persons likely to be
in or to enter the area while operations are in
progress?

The Route to be Travelled

. How solid is the ground, will it provide sufficient
traction and braking? Soft ground will affect the
stability of the machine and this must be taken
into account.

. How steep are any slopes, up/down/across?
A cross slope is particularly hazardous, is it
possible to detour to avoid them?

Weather

. How windy is it? High wind will adversely affect
the stability of a loaded machine. For maximum
allowable wind speed of your machine.

. Is it raining or is rain likely? The ground that
was solid and smooth when dry will become
uneven and slippery when wet, and it will not
give the same conditions for traction, steering
or braking.

Emergency Plan

Make sure that emergency rescue plan is in place
and understood, It is important to make sure that
those involved in the rescue plan are aware of the
location of the lowering controls and how to operate
the machine from platform controller at height.
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27 - Maintenance Positions Introduction

Introduction ... 01-11 Make the machine safe before you start the
Health and Safety ........c.ccccvciiiiiiiiii 01-12 maintenance procedure.

1. Park the machine on level and firm ground.

2. Platform Lowered and machine in stowed
position. Unless boom position is specified in
procedure, boom must be at lower position.

3. SetEngine to OFF and Ignition key removed from
ignition switch.

4. Disconnect the battery with isolator.

5. Put the wheel chocks at both sides of front/rear
wheels to prevent unintentional movement of the
machine.

Figure 2. Platform Lowered Position
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Health and Safety

A WARNING Maintenance must be done only by
suitably qualified and competent persons.

Before doing any maintenance make sure the
machine is safe, it must be correctly parked on
firm, level ground.

To prevent anyone starting the engine, remove
the ignition key. Disconnect the battery (by means
of the battery isolator if installed) when you are
not using electrical power. If you do not take these
precautions you could be killed or injured.

WARNING Make the machine safe before getting
beneath it. Make sure that any attachments on the
machine are correctly attached. Engage the park
brake, remove the ignition key, isolate the battery.

Make the machine safe before you start a
maintenance procedure.

You can complete most of the maintenance
procedures with the lift arm lowered. Unless a
maintenance procedure instructs you differently, you
must lower the lift arm.
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03 - Model and Serial Number

Introduction
For: AJ48D [TAF] .o, Page 01-15
For: AJ48D [TO] w.ovveeveeeeeeeeeenns Page 01-15

(For: AJ48D [T4F]))

This manual provides information for the following
model(s) in the JCB machine range:

Table 1.

Refer to: PIL 06-63-03.

Model VIN (Vehicle Identification Number) Prefix.

AJ48D RAJA1024

(For: AJ48D [T0])

This manual provides information for the following
model(s) in the JCB machine range:

Table 2.
Model VIN Prefix.
Refer to: PIL 06-63-03.
AJ48D RAJA1004
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06 - Using the Manual
Introduction

Information in this manual conforms to a standard
JCB service manual format. The format uses section
headings taken from a PIL (Parts Identification

List). These headings
identification references.

are assigned numerical

Table 3.
Example Section Main Assembly / Head- |Component/ Sub-head-
ing ing
PIL reference 33 03 03
Heading Electrical System Battery Isolator Switch

Information within each PIL reference is included
under a set of standard headings such as
Introduction, Health and Safety, Technical Data and
Operation for example. Where additional relevant

information is contained within another PIL reference
a cross reference is provided.

The main systems information is contained in the
manual as follows.

Table 4.
System PIL Reference Heading
Hydraulic System PIL 30-00-50 Schematic Circuit
Electrical System PIL 33-03-03 Battery - Isolator Switch
PIL 33-09-00 Power Distribution (including fuses
and relays)
PIL 33-00-50 Schematic Circuit
Electronic Diagnostic PIL 33-57-00 Electronic Diagnostic (including
Servicemaster)

Machine Variants

Where information is different depending on machine
variant, the applicable information sets are included
within the same PIL reference. Headings are
included to identify which information is for which
variant. Make sure you use the correct information.

Routine Maintenance

A dedicated section for routine maintenance
procedures is not included. Instead, procedures are
included in the relevant PIL headings. For example,
procedures for the engine oil filter are given in
Engine, Oil Filter (PIL 15-21).

Routine maintenance must be carried out in
accordance with the applicable maintenance
schedule.

Refer to: PIL 78-24.

Diagnostics

Information in this manual can help you diagnose
machine faults.

Before attempting to diagnose possible faults check
the following.

. Make sure that the operator understands the
machine controls, functions and use. Refer to
the applicable Operator Manual.

. Check that the maintenance record complies
with the applicable schedule for the operating
environment.

. Check that the fluids in use comply with the
standards specified.

. Make sure that the machine electronic set-up
is applicable. Use the applicable Servicemaster
vehicle set-up tool.

. Use the applicable Servicemaster diagnostics
tools.

Remove and Install

Before removal of components or assemblies, clean
the applicable parts of the machine. After removal
cap open ports and hoses to prevent contamination.
Refer to: PIL 01-33-00.

Use new sealing elements such as gaskets and O-
rings.
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Do not install defective components or assemblies. if
necessary replace them with new ones.

Dismantle and Assemble
Before dismantling an assembly clean it.

After dismantling, clean the individual components
and check them for wear and defects. If necessary
replace them with new ones.

During assembly use new sealing elements such as
gaskets and O-rings.

Torque Tightening

When you replace components, always tighten the
applicable fixings to the correct torque value. Use the
torque tightening values contained in the individual
procedures (Remove and Install, Disassemble and
Assemble etc.). If no torque values are specified, use
the standard torque tightening values. For the torque
setting to be effective, do the following before you
install the fixings.

Refer to: PIL 72-00-00.

. Make sure that all the applicable component
assemblies are correct.

. Make sure that the applicable fixings are to the
correct specification. If necessary discard the
original fixings and replace them with new ones.
The relevant procedures indicate when this is
necessary.

. Make sure that the applicable fixings and
threaded holes are free from contamination.
This includes dirt, debris, old sealants and
compounds, fluids and lubricants.

Consumable Products

Some procedures require the use of consumable
products such as lubricants, sealants, adhesives
and locking fluids. Use the correct products. Where
products are available from JCB the applicable part
numbers are given in the procedures. A complete list
of consumable products available from JCB is given
in this manual.

Refer to: PIL 75-00.

After Sales

Some procedures require the use of equipment
such as special tools and PPE (Personal Protective
Equipment). Where special tools are available from
JCB the applicable part numbers are given in the
procedures. Full details about the applicable special
tools are given in this manual. Refer to (PIL 78-00).

Use the correct PPE to comply with local and
employer regulations.
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15 - Service Point Locations

Introduction
For: AJ48D [TAF] .o, Page 01-19
For: AJ48D [TO] w.ovveeveeeeeeeeeenns Page 01-21

(For: AJ48D [T4F]))

Figure 3.

C
A Engine exhaust B Exhaust outlet pipe
C Oil filter D Coolant expansion bottle
E Oil filler F Air cleaner
G Dipstick H Engine fuel filter
J Hydraulic transmission pump K Hydraulic generator (optional)
L Pre filter M Locking pin
N Hydraulic boom pump P Hydraulic high pressure filter

Q Charge pump filter
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Figure 4.
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Base control panel

Filler breather

Hydraulic tank

Hydraulic tank drain plug
Fuel tank drain plug

AB Fuel sender

AD Fuel filler cap

NX<-H2

AF

AF Hot weather kit (Not applicable for US market)

Return line filter

Level gauge/ oil temperature
Battery isolator
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Fuel tank

Fuel filler
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(For: AJ48D [T0])

Figure 5.

A Exhaust muffler

C OQil filter

E Oilfiller

G Dipstick

J Hydraulic transmission pump
L Pre filter

N Hydraulic boom pump

Q Charge pump filter

B Exhaust outlet pipe

D Coolant expansion bottle

F Air cleaner

H Engine fuel filter

K Hydraulic generator (If installed)
M Locking pin

P Hydraulic high pressure filter
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Figure 6.
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Base control panel

Filler breather

Hydraulic tank

Hydraulic tank drain plug
Fuel tank drain plug

AB Fuel sender

AD Fuel filler cap

AF Hot weather kit

NX<-H2

AF

Return line filter

Level gauge/ oil temperature
Battery isolator

Hydraulic fittings

Fuel tank

Fuel filler

Suction strainer
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00 - General Check (Operation)

CheCk (Operation) ......................................... 01-25 You must check the machine and platform for correct
Calibrate ......ooeveeeiiiiiiee e 01-26 operation at regular intervals.
Refer to: PIL 78-24-00.

Make a note of the following.

. The correct drive function is necessary for safe
machine operation.

. The drive function must respond quickly and
smoothly to operator control.

. The drive performance must be free of
hesitation, jerking and unusual noise over the
entire proportionally controlled speed range.

. Do this procedure with the machine on a firm,
level surface that is free of obstructions.
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Calibrate

If any component or part is changed on this machine,
it is recommended to calibrate full machine in the
specified sequence only. Refer to Table 5.

Table 5. Machine Calibration Sequence

Sequence Check Description

1 Calibrate and test the tilt sensor Calibrate level sensor on 0° ground and
test sensor on rated ramps.
Refer to: Calibrate (PIL 33-84-60).

2 Setting of elevated limit switches Set up main boom limit switch.
Refer to: Calibrate (PIL 33-85-05).
Set up articulated boom limit switch.
Refer to: Calibrate (PIL 33-85-10).
Set up telescopic boom limit switch.
Refer to: Calibrate (PIL 33-85-15).

3 Calibrate and test the weight sensor On flat level ground.

4 Check for 125% structural overload test Perform the overload test with 125% basket
load. For more details refer structural load
section below.

5 Check for 110% functional test Check and record maximum function
speeds in tortoise and hare engine condi-
tion

Refer to: PIL 01-48-12.

6 Parking brake Test Check the parking brake holds the machine
on 40% ramp.

7 Gradeability Test Check the machine can drive on 40% ramp.

8 Check for base override Switch the machine off. Press and hold
base override switch. Switch the machine
ON.

Continue to press down and hold the 'base
override' icon while pushing the boom func-
tion button.

Clear the 'base override' icon.

Refer to: Introduction (PIL 33-24-02).

9 Check for slew acknowledgement LED Slew the turntable outside forward position
(Light Emitting Diode) and travel (90°), check slew acknowledgement LED
flashing and check the travel function is not
enabled.

Press foot pedal and slew acknowledge-
ment button, check the LED turns solid and
check the travel function enabled.

Release the foot switch and check platform
slew acknowledgement LED flashing.

Slew inside forward position, check plat-
form slew acknowledgement LED

is off.

Refer to: PIL 33-84-76.

Refer to: PIL 27-00-00.
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Sequence Check

Description

10 Secondary guarding check

Start the engine, press the secondary
guarding cable.

Refer to: PIL 06-97-00. Check the opera-
tor caution, LED flashes and buzzer beeps.
Check drive, slew, raise and extend func-
tions are disabled.

Check articulated and main boom lower
and telescopic boom retract are enabled.
Operate platform levelling, function is dis-
abled.

Reset secondary guarding pull switch and
check all the functions are enabled.

11 Check oscillating axle

Refer to: PIL 27-20-01. for oscillating axle
safety check.

stalled)

12 Alternator motor/ hydraulic generator(if in-

Refer to: PIL 30-06-00. for Pat test.

13 Hydraulic tank body/ joint seal

No leakage in the hydraulic tank body and
splice.

Tilt Sensor Check

For tilt sensor calibration-
Refer to: Calibrate (PIL 33-84-60).

Calibrating the Limit Switches

Main Boom Down Limit Setting

For main boom down limit switch calibration-
Refer to: Calibrate (PIL 33-85-05).

Articulated Boom Down Limit Setting

For articulated boom down limit switch calibration-
Refer to: Calibrate (PIL 33-85-10).

Telescopic Boom Retract Limit Setting

For telescopic boom retract limit switch calibration-
Refer to: Calibrate (PIL 33-85-15).

No Load Calibration

1. Take the machine to suitable testing area.

2. Lower the platform to the stowed position.

3. Make sure that there is no load on the platform.
4

Turn the machine ON and make sure that the
both (base and platform) emergency switches
are in 'ON' Position.

5. Select the machine settings page of the display.
Passcode: 1234 (or set via service master).

Duration: 5s

6. Selectthe load cell calibration option in the menu.

7. Select 'No Load' and press the 'Enter (tick)'
button

8. Display will ask for confirmation
9. Press the ' Enter (tick)' button again to confirm.

10. Once the calibration is done, the display will show
the result of calibration.

Full Load Calibration
1. Take the machine to suitable testing area.
2. Lower the platform to the stowed position.

3. Make sure that there is rated load on the
platform.

4. Turn the machine ON and make sure that the
both (base and platform) emergency switches
are in 'ON' Position.

5. Select the machine settings page of the display.
Passcode: 1234 (or set via service master).

Duration: 5s
6. Selectthe load cell calibration option in the menu.

7. Select 'Rated Load' and press the 'Enter (tick)'
button

8. Display will ask for confirmation
9. Press the ' Enter (tick)' button again to confirm.

10. Once the calibration is done, the display will show
the result of calibration.

Table 6. Load Calibration Weights

Machine Model 100% Rated Load

AJ48D 250kg
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Overload Calibration - Upper Limit
1. Take the machine to suitable testing area.

2. Raise and lower the platform twice without any
load in the platform.

3. Lower the platform to the stowed position.

4. Add 'Upper test load' on the platform. Refer to
Table 7.

5. Make sure all movement controls are disabled at
the base and platform control panels

6. Make sure the Overload icon is flashing on the
Display and the Overload LED is flashing on the
Platform. Make sure the buzzers are beeping.

Table 7. Load Calibration Weights

Machine Model
AJ48D

Upper Test Load
265kg

Overload Calibration - Lower Limit

The machine will be raised to full height during
the calibration procedure. Make sure that there
is sufficient clearance above the platform before
starting the calibration.

1. Take the machine to suitable testing area.

2. Raise and lower the platform twice without any
load in the platform.

3. Lower the platform to the stowed position.

4. Add 'Lower test load' on the platform. Refer to
Table 8.

5. Fully raise and lower the platform.

6. Make sure there should be no buzzers. All
movements should be enabled from the base
and platform control panels. The overload icon
on the display LED should be on but not flashing,
and the overload LED on the platform control
panel should be on but not flashing.

7. |If overload alarm sounds, contact JCB Service.

8. Raise and lower the platform to full working
height for 5 cycles with 95% load in the platform.

9. Visually inspect the booms, platform and
hydraulic cylinders for structural damage or
weakness.

10. Make sure that there are no hydraulic leaks.

Table 8. Load Calibration Weights

Machine Model
AJ48D

Lower Test Load
235kg

Structural Overload Test - at 125% Load

The machine will be raised to full height during
the calibration procedure. Make sure that there
is sufficient clearance above the platform before
starting the procedure.

1. Take the machine to suitable testing area.
2. Test should be done flat level ground.

3. Disable the overload alarm on the base
controller.

3.1. Open the service master tab, select your
machine, then select 'vehicle setup' option
for your machine.

3.2. Once you select 'vehicle setup' option,
under 'machine options' you will get 'disable
overload' option.

3.3. Tick/ un tick to enable/disable the overload
alarm option.

4. Add 125% rated load on the platform.
Refer to: Technical Data (PIL 01-48-10).

5. Raise the articulated lift arm to its full height.
Keep telescopic boom retracted and jib arm
horizontal.

6. Extend the telescopic boom to its full reach.

7. ltisrequired to slew to end stop in each direction.
8. Raise the boom to its full height.

9. ltisrequired to slew to end stop in each direction.

10. Lower the boom, articulated lift arm, and jib to the
fully stowed position.

Functional Load Test- at 110% Load

The machine will be raised to full height during
the calibration procedure. Make sure that there
is sufficient clearance above the platform before
starting the procedure.

1. Take the machine to suitable testing area.
2. Test should be done on flat level ground.

3. Disable the overload alarm on the base
controller.

3.1. Open the service master tab, select your
machine, then select 'vehicle setup' option
for your machine.

3.2. Once you select 'vehicle setup' option,
under 'machine options' you will get 'disable
overload' option.
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4.

3.3. Tick/ un tick to enable/disable the overload
alarm option.

Add 110% rated load on the platform.
Refer to: Technical Data (PIL 01-48-10).

Follow the raising and lowering speed test
procedure given below.

Raising and Lowering Speed

1.

Make the machine safe.
Refer to: PIL 01-03-27.

7.14. Make sure that the cycle time is within the
specified limits.

Refer to: PIL 01-48-12.

7.15. If the articulated boom raising and
lowering speeds are not within the range,
adjust the orifice or adjust the maximum
solenoid currents through service master.

Check the main boom lift cycle time as follows.

8.1. Set the machine RPM at 1500.
8.2. Raise the main boom.

8.3. Make a note of the duration required for

2. Test should be done on flat level ground. raising the main boom.
3. Park the machine in a solid and even test area 8.4. Make sure that the cycle time is within the
free from any overhead obstructions. specified limits.
4. Pull out the base emergency stop button to the Refer to: PIL 01-48-12.
ON position. 8.5. Lower the main boom to its fully stowed
5. Pull out the platform emergency stop button to position.
the ON position. 8.6. Make a note of the cycle time required for
6. Turn the ianiti ichto b trol bositi lowering the main boom.
. Turn the ignition switch to base control position.
9 P 8.7. Make sure that the cycle time is within the
7. Check the articulated boom lift cycle time as specified limits.
follows. Refer to: PIL 01-48-12.
7.1. Set the machine RPM (Revolutions Per 8.8. Set the machine RPM at 2500.
M|r.1ute) at 15_00' 8.9. Raise the main boom.
7.2. Raise the articulated boom. 8.10. Make a note of the duration required for
7.3. Make a note of the duration required for raising the main boom.
ising the articulat .
raising the articulated boom 8.11. Make sure that the cycle time is within the
7.4. Make sure that the cycle time is within the specified limits.
specified fimits. _ Refer to: PIL 01-48-12.
7:5. IS_tc;v\\I/veerd tgfsmaorltqlf:ulated boom to its fully 8.12. Lovygr the main boom to its fully stowed
position.
7.6. Make a note of the cycle time required for . .
lowering the articulated boom. 8.13. Makela note of t_he cycle time required for
lowering the main boom.
7.7, Makg sure that the cycle time is within the 8.14. Make sure that the cycle time is within the
specified limits. PR
specified limits.
Refer to: PIL 01-48-12. Refer to: PIL 01-48-12.
7.8. Setthe machine RPM at 2500. 8.15. If the main boom raising and lowering
7.9. Raise the articulated boom. speeds are not within the range, adjust
7.10. Make a note of the duration required for tcﬁrﬂg?h%ﬁdﬁuztemiecrenﬁf.(;r:t:rrn solenoid
raising the articulated boom. 9 )
7.11. Make sure that the cycle time is within the Check the telescopic boom (extended /
specified limits. retracted) telescopic boom lift cycle time as
follows.
Refer to: PIL 01-48-12.
7.12. Lower the articulated boom to its fully 9.1. Set the machine RPM at 1500.
stowed position. 9.2. Raise the telescopic boom (extended /
7.13. Make a note of the cycle time required for retracted).
lowering the articulated boom.
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9.3.

9.4.

9.5.

9.6.

9.7.

9.8.
9.9.

9.10.

9.11.

9.12.

9.13.

9.14.

9.15.

Make a note of the duration required for
raising the telescopic boom.

Make sure that the cycle time is within the
specified limits.
Refer to: PIL 01-48-12.

Lower the telescopic boom to its fully
stowed position.

Make a note of the cycle time required for
lowering the telescopic boom.

Make sure that the cycle time is within the
specified limits.

Refer to: PIL 01-48-12.
Set the machine RPM at 2500.

Raise the telescopic boom (extended /
retracted).

Make a note of the duration required for
raising the telescopic boom.

Make sure that the cycle time is within the
specified limits.
Refer to: PIL 01-48-12.

Lower the telescopic boom to its fully
stowed position.

Make a note of the cycle time required for
lowering the telescopic boom.

Make sure that the cycle time is within the
specified limits.

Refer to: PIL 01-48-12.

If the telescopic boom raising and lowering
speeds are not within the range, adjust
the orifice or adjust the maximum solenoid
currents through service master.

10. Check the jib boom telescopic boom lift cycle
time as follows.

10.1.
10.2.
10.3.

10.4.

10.5.

10.6.

10.7.

Set the machine RPM at 1500.
Raise the jib boom.

Make a note of the duration required for
raising the jib boom.

Make sure that the cycle time is within the
specified limits.
Refer to: PIL 01-48-12.

Lower the jib boom to its fully stowed
position.

Make a note of the cycle time required for
lowering the jib boom.

Make sure that the cycle time is within the
specified limits.

Refer to: PIL 01-48-12.

10.8.
10.9.

10.10.

10.11.

10.12.

10.13.

10.14.

10.15.

Set the machine RPM at 2500.
Raise the jib boom.

Make a note of the duration required for
raising the jib boom.

Make sure that the cycle time is within the
specified limits.
Refer to: PIL 01-48-12.

Lower the jib boom to its fully stowed
position.

Make a note of the cycle time required for
lowering the jib boom.

Make sure that the cycle time is within the
specified limits.

Refer to: PIL 01-48-12.

If the jib boom raising and lowering
speeds are not within the range,
adjust the orifice or adjust the

maximum solenoid currents through
service master.

11. Check the platform rotate cycle time as follows.

11.1.
11.2.
11.3.

11.4.

11.5.
11.6.
11.7.

11.8.

11.9.

Set the machine RPM at 1500.
Rotate the platform clockwise.

Make a note of the duration required for
rotating the platform.

Make sure that the cycle time is within the
specified limits.

Refer to: PIL 01-48-12.
Set the machine RPM at 2500.
Rotate the platform anti- clockwise.

Make a note of the duration required for
rotating the platform.

Make sure that the cycle time is within the
specified limits.

Refer to: PIL 01-48-12.

If the platform rotate clockwise and anti-
clockwise speeds are not within the range,
adjust the orifice or adjust the maximum
solenoid currents through service master.

12. Check the slew- 90° cycle time as follows.

12.1.
12.2.

12.3.

12.4.

Set the machine RPM at 1500.

Slew the machine at 90° to its fully stowed
position.

Make a note of the duration required to
slew- 90°.

Make sure that the cycle time is within the
specified limits.

Refer to: PIL 01-48-12.
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13.

12.5. Slew the machine at 90° to its fully
extended position.
12.6. Make a note of the cycle time required to
slew- 90°.
12.7. Make sure that the cycle time is within the
specified limits.
Refer to: PIL 01-48-12.
12.8. Set the machine RPM at 2500.
12.9. Slew the machine at 90° to its fully stowed
position.
12.10. Make a note of the duration required to
slew- 90°.
12.11. Make sure that the cycle time is within the
specified limits.
Refer to: PIL 01-48-12.
12.12. Slew the machine at 90° to its fully
extended position.
12.13. Make a note of the cycle time required to
slew- 90°.
12.14. Make sure that the cycle time is within the
specified limits.
Refer to: PIL 01-48-12.
12.15. If the slew- 90° stowed and extended

speed are not within the range, adjust the
orifice or adjust the maximum solenoid
currents through service master.

Check the platform levelling cylinder lift cycle
time as follows.

13.1. Set the machine RPM at 1500.

13.2. Raise the platform levelling cylinder.

13.3. Make a note of the duration required for
raising the platform levelling cylinder.

13.4. Make sure that the cycle time is within the
specified limits.
Refer to: PIL 01-48-12.

13.5. Lower the platform levelling cylinder to its
fully stowed position.

13.6. Make a note of the cycle time required for
lowering the platform levelling cylinder.

13.7. Make sure that the cycle time is within the
specified limits.
Refer to: PIL 01-48-12.

13.8. Set the machine RPM at 2500.

13.9. Raise the platform levelling cylinder.

13.10. Make a note of the duration required for
raising the platform levelling cylinder.

13.11. Make sure that the cycle time is within the
specified limits.
Refer to: PIL 01-48-12.

13.12. Lower the platform levelling cylinder to its
fully stowed position.

13.13. Make a note of the cycle time required for
lowering the platform levelling cylinder.

13.14. Make sure that the cycle time is within the
specified limits.
Refer to: PIL 01-48-12.

13.15. If the platform levelling cylinder raising

and lowering speeds are not within
the range, adjust the orifice or adjust
the maximum solenoid currents through
service master.

Machine Travel Speed Calibration

Make a note of the following.

The correct drive function is necessary for safe
machine operation.

The drive function must respond quickly and
smoothly to operator control.

The drive performance must be free of
hesitation, jerking and unusual noise over the
entire proportionally controlled speed range.
Do this procedure with the machine on a firm,
level surface that is free of obstructions.

You must check the platform for correct operation in
three different modes as follows.

At fast speed and platform in

lowered

position

1.

Make the machine safe with the platform
lowered.

Refer to: PIL 01-03-27.
Put marks on the ground for start and finish lines.

Make sure that the distance between the lines is
as specified.

Distance: 20m
Turn the ignition switch to ON position.

Pull out the base emergency stop button to the
ON position.

Pull out the platform emergency stop button to
the ON position.

Make a note of the point on the machine (contact
patch of a tyre) as a visual reference when you
cross the test line.

Make sure that the engine speed is in Hare
mode, and the high torque setting is OFF.
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8. Press and hold the foot pedal at the platform At platform in raised position
control position
o o o When the platform is raised, the machine
9. Move the drive joystick in the forward direction. automatically goes to the slow speed mode.
10. Bring the machipe to top drive speed before you 1. Make the machine safe.
reach the start line.
Refer to: PIL 01-03-27.
11. Start the timing when the selected reference
point on the machine crosses the start line. 2. Put marks on the ground for start and finish lines.
Make sure that the distance between the lines is
12. Continue at full speed and note the time when as specified.
your reference point on the machine passes the Dist - 10
finish line. istance: 1om
13. Make sure that the values are within the specified 3. Turp_ the ignition switch to platform control
limits. position.
Refer to: PIL 01-48-12. 4. Pull out the ground emergency stop button to the
ON position.
At ??.OW speed and platform in lowered 5. Pull out the platform emergency stop button to
position the ON position.
1. Make the machine safe with platform lowered. 6. Extend the telescopic boom until the display
Refer to: PIL 01-03-27. shows the machine is in the raised position.
2. Put marks on the ground for start and finish lines. Distance: 0.5m
Make sgfr_e(;hat the distance between the linesis 7 = p1ake a note of the point on the machine (contact
as specified. patch of a tyre) as a visual reference when you
Distance: 20m cross the test line.
3. Turn the ignition switch to ON position. 8. Make sure that the engine speed is in Hare
mode, and the high torque setting is OFF.
4. Pull out the base emergency stop button to the
ON position. 9. Press and hold the foot pedal at the platform
control position.
5. Pull out the platform emergency stop button to
the ON position. 10. Move the drive joystick in the forward direction.
6. Make a note of the point on the machine (contact 11. Bring the machine to top drive speed before you
patch of a tyre) as a visual reference when you reach the start line.
cross the test line. o
12. Start the timing when the selected reference
7. Change the engine speed and high torque setting point on the machine crosses the start line.
for required drive speed. ) ]
13. Continue at full speed and note the time when
8. Press and hold the foot pedal at the platform your reference point on the machine passes the
control position finish line.
9. Move the drive joystick in the forward direction. 14. Calculate the speed of the machine.
10. Bring the machine to top drive speed before you 15. Make sure that the speed is as specified limits.
reach the start line. Refer to: PIL 01-48-12.
11. Start the timing when the selected reference
point on the machine crosses the start line. Brake Test
12. Continue at full speed and note the time when Make a note of the following.
your reference point on the machine passes the
finish line. . You must check the brakes for correct operation
at regular intervals. Refer to Maintenance
13. Make sure that the values are within the specified Schedules.
limits. . The correct brake function is necessary for safe
Refer to: PIL 01-48-12. machine operation.
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. The brake function must operate smoothly, free 2.
of hesitation, jerking and unusual noise.

. Do this procedure with the machine on a firm,
level surface that is free of obstructions.

1. Make the machine safe with the platform
lowered. 3.

Refer to: PIL 01-03-27.
2. Put a mark on the ground to use as a test line. 4.
3. Turn the ignition switch to platform control.

4. Pull out the ground emergency stop button to the
ON position.

5. Pull out the platform emergency stop button to
the ON position.

6. Make a note of the point on the machine (contact
patch of a tyre) as a visual reference when you
cross the test line.

7. Press and hold the foot pedal at the platform
control position

8. Move the drive joystick in the forward direction.

9. Bring the machine to top drive speed before you
reach the test line.

10. Release the control lever when the selected
reference point on the machine crosses the test
line.

11. Measure the distance between the test line and
the machine reference point.

12. Make sure that the braking distance is within the
specified limits.

13. Extend the telescopic boom.
Distance: 0.5m

14. Do the steps 2 to 11 with the telescopic boom
partly extended.

15. Make sure that the braking distance is within the
specified limits.

Gradeability Test

The brakes must be able to hold the machine upto
40% slope. Refer to operators manual.

Make a note that the machine must be in high torque
mode for the duration of this test..

1. Start the machine on specified slope ramp from
base of the ramp and slowly drive up the ramp
until both sets of wheels are on the ramp.

Percentage: 40%

Hold/Park the machine on ramp for specified
duration.

Duration: 5s
2.1. The Machine should stop on ramp.

Drive the machine slowly down the slope. Stop
while both sets of wheels are on the ramp.

Hold/Park the machine on ramp for specified
duration.

Duration: 5s

4.1. The Machine should stop on ramp.
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00 - General

Introduction

1. Make the machine safe with the platform 5. Make sure the hoist rigging is in the correct
lowered. position. Adjust the hoist rigging to prevent
) . machine damage and keep the machine in the

2. Remove any loose item from the machine. level position.
3. Make sure all the access covers and canopies 5.1. You must consider the location of the centre
are securely shut. of gravity on the machine, when you lift the

machine.

4. Use the correct length of hoisting rope to prevent
damage to the platform base and guardrail. 5.2. Use foam to protect booms and
counterweight at suitable contact points to
avoid damage.

Figure 7.

T

A Spreader bars B Lifting chains

C Lifting points

The machine should be in fully stowed position and You must consider the location of the centre of gravity
machine in 0° slewing position and forward drive on the machine, when you lift the machine. The origin
position. If necessary, slew the machine to 5° which of centre of gravity is from the front left wheel centre.
will let the vertical chains to lift the machine without Refer to Figure 8.

impacting the boom structure.
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00 - General

Figure 8.

Table 9. Location of the Centre of Gravity

X- axis Y- axis Z- axis
1,050mm 1,209mm 1,198mm
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00 - General Introduction
A WARNING When using cleaning agents, solvents

Introductlion .................................................... 01-39 or other chemicals, you must adhere to
Preparat|0n .................................................... 01-40 the manufacturer's instructions and Safety
Clean ... 01-41 precautions.

CAUTION To avoid burning, wear personal
protective equipment when handling hot
components. To protect your eyes, wear goggles
when using a brush to clean components.

Notice: Cleaning metal parts with incorrect
solvents can cause corrosion. Use only
recommended cleaning agents and solvents.

Notice: The efficiency of the rams will be affected
if they are not kept free of solidified dirt. Clean dirt
from around the rams regularly. When leaving or
parking the machine, close all rams if possible to
reduce the risk of weather corrosion.

Notice: Never use water or steam to clean inside
the operator station. The use of water or steam
could damage the machine electrics and render
the machine inoperable. Remove dirt using a
brush or damp cloth.

Clean the product with water and/or steam. Do not
let mud, debris etc. to collect on the product.

Before you do any service procedures that require
components to be removed:

. The cleaning must be done either in the area
of components to be removed, or in the case
of major work, or work on the fuel system, the
whole engine and the surrounding product must
be cleaned.

. When cleaning is complete, move the product
away from the wash area or alternatively,
remove the material washed from the product.

When you remove components, be aware of
exposure to dirt and debris. Cover any open ports
and remove the deposits before proceeding.

Detergents

Do not use a full strength detergent. Always
dilute the detergents as per the manufacturer's
recommendations, or damage to the paint finish can
occur.

Always obey the local regulations regarding the
disposal of debris created from cleaning the product.

Pressure Washing and Steam Cleaning

A CAUTION When using a steam cleaner, wear
safety glasses or a face shield as well as
protective clothing. Steam can cause personal
injury.
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Notice: The batteries and other electrical Preparation

components could be damaged by high pressure
washing systems. Special precautions must be

taken if the machine is to be washed using a high 1.
pressure system.

Use a low pressure washer and brush to remove 2
dried mud or dirt.

Use a steam cleaner to remove soft dirt and oil. 3.
When cleaning around decals:

. Ensure the water pressure is kept below 138bar
(2,001.5psi).

. Keep water temperature below 80°C (175.9°F).

. Use a spray nozzle with a 40° wide angle spray
pattern.

. Keep the nozzle at least 300mm away from and
perpendicular (at 90° degrees) to the decal.

The machine must always be greased (if
appropriate) after pressure washing or steam
cleaning.

Make the machine safe. Stop the machine and
let it cool for at least one hour. Do not try to clean
any part of the machine while it is running.

Make sure that all of the electrical connectors are
correctly coupled.

If the connectors are open, attach the correct
caps or seal with waterproof tape.
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Clean

& WARNING When using cleaning agents, solvents

or other chemicals, you must adhere to
the manufacturer's instructions and safety
precautions.

CAUTION To avoid burning, wear personal
protective equipment when handling hot
components. To protect your eyes, wear goggles
when using a brush to clean components.

Notice: Cleaning metal parts with incorrect
solvents can cause corrosion. Use only
recommended cleaning agents and solvents.

Notice: The efficiency of the rams will be affected
if they are not kept free of solidified dirt. Clean dirt
from around the rams regularly. When leaving or
parking the machine, close all rams if possible to
reduce the risk of weather corrosion.

The following guidelines are for internal boom
cleanliness for machines that are used in excessively
dirty environments.

1.

JCB recommends the use of the JCB kit to
keep the internal portions of a boom cleaner
and to help prevent dirt and debris from entering
the boom. This package reduces the amount
of contamination which can enter the boom but
does not eliminate the need for more frequent
inspections and maintenance when used in
these types of environments.

JCB recommends you to follow all guidelines
for servicing your equipment in accordance with
the instructions outlined in the JCB Service
Manual. Periodic maintenance and inspection
is vitally important to the proper operation of
the machine. The frequency of service and
maintenance must be increased as environment
severity and frequency of usage requires.

Debris and foreign matter inside of the boom
can cause premature failure of components and
should be removed. Methods to remove debris
should always be done using all applicable
safety precautions outlined in the JCB Operators
Manual and JCB Service Manual.

The first attempt to remove the debris from inside
the boom must be to utilise pressurised air to
blow the debris towards the nearest exiting point
from the boom. Make sure that all debris is
removed before operating the machine.

If pressurised air cannot dislodge the debris,
use water with mild solvents applied via a
pressure washer. Wash the debris towards the
nearest exiting point from the boom. Make sure
that all debris is removed, Make sure that no
puddles of water have occurred and the boom
internal components are dry prior to operating

the machine. The collection and disposal of wash
water and debris should be in accordance with
any local regulations.

If neither pressurised air nor washing of the boom
dislodges and removes the debris, disassemble
the boom in accordance to the instructions
outlined in the JCB Service Manual to remove the
debris.
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09 - Static Dimensions

Technical Data

Figure 9.
<E>
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E
Figure 10.
J
M
Table 10.
Items Description Length
A Height- stowed 2.23m (7ft 3.8in)
B Length- stowed 7.35m (24ft 1.3in)
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Items Description Length

C Platform height 1.1m (3ft 7.3in)
D Ground clearance 0.32m (1ft 0.6in)
E Wheelbase 2.03m (6ft 8in)

F Width 2.26m (7ft 5in)
G Platform- width 1.83m (6ft Oin)
H Platform-length 0.85m (2ft 9.5in)
J Maximum working height 16.7m (54ft 4in)
K Maximum platform height? 14.7m (48ft 4in)
L Maximum horizontal reach 8.3m (271t 2.8in)
M Up and over clearance 7.46m (24ft 5.7in)

(1) The maximum height that the basket can reach when the main telescopic boom is angled horizontally.
(2) Maximum working height adds 2m to the metric platform height, and adds 6ft to the imperial platform height,

based on regional norms.
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Technical Data
Table 11.
Description Weight
Overall weight with generator (approximate) 7,885kg
Overall weight without generator (approximate) 7,840kg
Load capacity 250kg
Platform entry type Gate
Platform entry number 1
Platform occupancy 2 persons
Maximum manual force 400N
Maximum ground wheel load 4,230kg
Maximum localised ground pressure per tyre 5,798 kN/m2
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Performance

Technical Data

Lift Arm Dimensions

and

Table 12. Drive Speed Checks

Description

Data

Maximum stowed drive
speed

6.8km/h (4.2mph)

Engine at hare speed,
wheel motor at low
torque (20m)

10-14s

Engine at tortoise
speed, wheel motor at
low torque (20m)

17-21s

Engine at hare speed,
wheel motor at high
torque (20m)

25-29s

Engine at tortoise
speed, wheel motor at
high torque (20m)

45-49s

Maximum elevated drive
speed (kph)

1.1km/h (0.7mph)

Description Data- 1500 rpm |Data- 2500 rpm
Telescopic 24-30s 16-22s
boom- extend

(raised)

Telescopic 14-20s 14-20s
boom- retract

(raised)

Jib boom- raise [20-26s 20-26s
Jib boom- lower | 14-20s 14-20s
Platform rotate |15-21s 15-21s
Slew (stowed) - |16—24s 16—-24s
90°

Slew (extend- |26-38s 26-38s
ed) - 90°

Platform level- |46-70s 46-70s
ling- raise

Platform level- |33-57s 33-57s
ling- lower

Raise to maxi- |92—-116s 75-99s
mum height

Lower from 66—90s 63-87s
maximum

height

Steer 2—4s 1-3s

Elevated drive speed, 33-37s
engine at hare speed Table 14. Braking Distance
(10m) Test conditions Braking distance
Elevated drive speed, 56-32s Stowed condition. low __12m
engine at tortoise speed torque, hare mode on
(10m) flat ground
Maximum wind speed 12.5m/s Stowed condition. low m
Maximum inclination 5° torque, tortoise mode on
(front/ side/ rear) flat ground
Maximum gradeability |40% Elevated mode, low 0.1m
Turning radius (outside) [4.7m torque, hare mode on
Turning radius (inside) |2.7m flat ground
Drive and steer 4WD, 2WS
Brake 4
Table 13. Check Cycle Time
Description Data- 1500 rpm |Data- 2500 rpm
Articulated 26-32s 17-23s
boom- raise
Articulated 32-38s 32-38s
boom- lower
Main boom- 24-30s 21-27s
raise
Main boom- 18-24s 18-24s
lower
Telescopic 24-30s 16-22s
boom- extend
(lowered)
Telescopic 14—20s 14—-20s
boom- retract
(lowered)
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00 - General

Introduction ..........

Check (Condition)

Introduction
06-3 This machine mainly consists of chassis, turntable,
06-4 articulated boom, main telescopic boom, jib and work

platform.
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00 - General

Check (Condition)
1. Make sure that all of the guards and protective

devices are in position, secured by their locking

devices and free from damage.
2. Inspect all the steelwork for damage. Include the

following:

2.1. Examine all the pivot point welds.

2.2. Examine the condition of all pivot pins.

2.3. Check the pivot pins are correctly in position

and secured by their locking devices.

3. Check the guardrails are undamaged and

correctly attached.
4. Check that all the safety and instructional labels

are undamaged and in position. Install new labels

where necessary.
5. Note any damaged paintwork for future repair.
6. Inspect the machine for broken or loose

fasteners.
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00 - General

00 - General Introduction
INtroduction .......covvniiiieeee e, 06-7 Access panels provide easy access to the machine
Remove and Install ............ccccoooiiiiinn, 06-8 major components test and service points and

other parts which require routine testing, servicing,
adjusting, replacement or repair.

Before you operate the machine, make sure that all
of the access panels are in their operation position
and secure.
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00 - General
Remove and Install
Hot Components
When working on the machine ensure machine is
cool, unless otherwise advised. Checking, servicing
or working on a machine at or close to working
temperature could lead to burn injury.
Remove
1. Make the machine safe
Refer to: PIL 01-03.
2. Access the hydraulic generator box.
3. Remove set screw (x4) and washer (x4).
Figure 11.
A Cover
B Set screw (x4)
C Washer (x4)
Install
1. The installation procedure is opposite of the
removal procedure. Additionally do the following
steps:
2. Tighten the set screw (x4) to correct torque value.
Torque: 9N'm
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03 - Battery Compartment

03 - Battery Compartment

Open and Close

1. Make the machine safe. 3. Loosen the bolts.
2. Remove the key from the machine. 4. Remove the chassis cover to get access to the
batteries.
Figure 12.

A Bolt B Battery access cover

5. Install the chassis cover and tighten the bolts.
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06 - Engine Compartment
Open and Close

To open the cover:

1. Unlock the right hand side body panel with the
ignition key.

2. Push the button on the lock barrel.

3. Pull the handle to release the latch and open the
cover.

4. Open cover is supported by gas springs.

Figure 13.

A Engine compartment cover
C Lock

To close the cover

1. Close the cover by pushing the handle firmly; it
will latch itself.

Engine Access

To open the engine tray:

B Handle

1. Remove the securing bolt with specified A/F
spanner.

Length: 22mm
2. Remove the locking pin from swivel side.
3. Pull the engine tray out with a door stop.

4. Insert the locking pin to keep the engine tray in
locked position.
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06 - Engine Compartment

Figure 14.

A Engine compartment cover B Counter weight
C Engine tray D Door stop

E Engine F Securing bolt
G Locking pin

To close the engine tray:

1. Remove the locking pin and push the tray with
door stop.

2. Insert locking pin at swivel side.

3. Install and torque tighten the securing bolt with
22mm A/F spanner.
Torque: 184N-m

4. Close the cover by pushing the handle firmly; it
will latch itself.
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09 - Hydraulic Compartment

09 - Hydraulic Compartment

Open and Close

To open the cover: 2. Push the button on the lock barrel.
1. Unlock the cover with the ignition key. 3. Pull the handle to release the latch.
Figure 15.

A Body panel left side B Handle
C Lock

To close the cover:

1. Close the cover by pushing the handle firmly; it
will latch itself.
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INtroduction .......ccceeevveeee i 06-15
Component Identification ............ccccccvvvieeennn. 06-16
Operation ......cccceeeeeeiiiiiieieeee e 06-17
Check (Condition) .........cceeveeriiieieiiiiieee e, 06-17
Remove and Install .......cccccoeeiiiiiiiiiiieeeee 06-18

Introduction

The articulated boom is constructed of four stages
and is directly mounted on the turntable.

This is a heavy component, you must use suitable
lifting equipment.

There are two cylinder rams installed on the lift arm,
both cylinder rams are operated simultaneously to
give the desired lift.
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Component Identification

Figure 16.

A Articulated boom stage 1 B Articulated boom stage 2
C Articulated boom stage 3 D Articulated boom stage 4
E Articulated boom rear knuckle F Rest pad

G Tie rod H Cushion pad

J Articulated boom front knuckle
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Operation

A CAUTION This component is heavy. It must only
be removed or handled using a suitable lifting
method and device.

The articulated boom assembly has 4 sections as
mentioned below.

. Four stage booms.
. Two knuckles.

When power is applied to one lift boom, the
linkages causes the other lift boom also to raise
simultaneously. Each is a fabricated construction and
they are all permanently mounted to the machine.
Together they are called the articulated boom/lift arm.

There are two cylinder rams installed on the lift arm,
both raise the arm parallel to each other. The lower
boom rests on a replaceable wear pad installed on
the turntable when it is fully stowed.

Check (Condition)

1. Check the condition of the boom pivot pin for
excessive wear, scoring, tapering, ovality or
other damage. If necessary, replace them.

2. Check the condition of the stage 1 and stage
2 attaching rear knuckle pivot pins for scoring,
tapering and ovality. If necessary, replace the
pivot pin.

3. Check the condition of the stage 3 and stage
4 attaching front knuckle pivot pins for wear,
scoring, tapering, ovality or other damage.

3.1. Make sure that the pivot pin surfaces are
protected prior to installation. If necessary,
replace the pivot pin.

4. Check the condition of the inner diameter of
boom pivot bearing for scoring, distortion, wear
or other damage. If necessary, replace the
bearing.

5. Check the condition of all wear pads for
excessive wear or other damage.

5.1. Replace the pads when worn to the
specified dimension of threaded insert.

Dimension: 3.2mm

6. Check the condition of all threaded components
for damage such as stretching, thread
deformation or twisting. If necessary, replace the
damaged components.

7. Check the condition of structural components
of the boom assembly for bending, cracking,
separation of welds or other damage. Repair the
boom sections as required.
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Remove and Install

A CAUTION This component is heavy. It must only
be removed or handled using a suitable lifting
method and device.

Notice: Do not allow dirt to enter the system.
Before disconnecting any part of the system,
thoroughly clean around the connection. When a
component has been disconnected, always install
protective caps and plugs to prevent dirt ingress.

Failure to follow these instructions will lead to
dirt entering the system. Dirt in the system will
seriously damage the systems components and
could be expensive to repair.

Remove

1. Make the machine safe.
Refer to: PIL 01-03-27.

2. Discharge the hydraulic pressure.

Refer to:
30-00-00).

Discharge and Pressurise (PIL

3. Disconnect the hydraulic hoses from the lift arm.

3.1. Put a label and caps on the hoses to help
or prevent installation.

3.2. Plug all the open ports and hoses to prevent
contamination.

4. Disconnect the related wiring harness.

5. Remove the platform.
Refer to: Remove and Install (PIL 06-97-00).

6. Remove the rotary actuator assembly.
Refer to: Remove and Install (PIL 06-73-00).

7. Remove the lift arm.

8. Open the hydraulic compartment.
Refer to: Open and Close (PIL 06-06-09).

9. Use an appropriate rated load overhead crane
and suitable lifting equipment to support the
articulated lift arm and related assembly.

Figure 17.
e ]

A Articulated lift arm
B Lifting equipment

9.1. An  appropriate  spreader bar is
recommended to lift this component.

10. Remove the setscrew (x2), plain washer (x2) and
lock pivot pin (x2). Refer to Figure 18.

11. Use suitable brass or drift hammer to remove the
pivot pin (x2) from the articulated lift arm.

12. Remove the articulated lift arm from the machine.

13. Lift the assembly carefully and lower to ground
or suitable supported work surface.
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Figure 18.

A Articulated boom B Pivot pin (x2)
C Pivot lock pin (x2) D Plain washer (x2)
E Setscrew (x2)
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Install

1. The installation procedure is the opposite of the
removal procedure.

2. Tighten the setscrew to the correct torque value.
Refer to: PIL 72-03-00.
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00 - General

Introduction

The telescopic boom is a fabricated steel
construction and is permanently mounted to the
articulated lift arm with the upright assembily. It has
two structure component, inner telescopic boom and
outer telescopic boom

This assembly is a heavy item, you must use suitable
lifting equipment to lift this component.

There are four cylinder rams installed on the
telescopic boom; one for raising the boom, one for
extending the secondary inner arm and the other two
for levelling the platform as the main boom raises
& lowers. The inner boom section slides against
adjustable / replaceable wear pads installed in the
boom section.

Telescopic boom has two structure component, inner
telescopic boom and outer telescopic boom
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Component Identification

Figure 19.

A Main boom assembly B Outer boom
C Inner boom
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Operation

The main telescopic boom consists of inner and outer
arm. This assembly is supported by three rams.
Refer to: Component Identification (PIL 06-17-00).

. Lifting ram
. Levelling/lowering ram
. Telescopic ram.

Lift arm assembly is attached to Jib knuckle and front
articulated boom knuckle.

Check (Condition)

1. Check condition of the upright assembly pivot pin
for wear, scoring, tapering and ovality or other
damage. If necessary, replace them.

2. Check condition of the upright assembly pivot pin
attach points for scoring, tapering and ovality or
other damage. If necessary, replace them.

3. Check condition of the inner diameter of upright
assembly pivot bearings for scoring, distortion,
wear or other damage. If necessary, replace
them.

4. Check condition of the primary lift cylinder attach
pin for wear, scoring, tapering and ovality or other
damage.

4.1. Make sure that the pin surfaces are
protected prior to installation. If necessary,
replace the pivot pin.

5. Check condition of the inner diameter of upright
assembly attach point bearings for scoring,
distortion, wear or other damage. If necessary,
replace the bearings.

6. Check condition of all the threaded components
for damage such as stretching, thread
deformation or twisting. If necessary, replace the
damaged components.

7. Check condition of the structural components
of the upright assembly for bending, cracking,
separation of welds or other damage. Repair the
boom sections as required.

8. Check the condition of the power track for
damage such as cracking, wear or other
damage. If necessary, replace the damaged
components.

9. Check condition of the underside of the outer and
inner boom sections for rippling or other damage.
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Remove and Install

A CAUTION This component is heavy. It must only
be removed or handled using a suitable lifting
method and device.

Notice: Do not allow dirt to enter the system.
Before disconnecting any part of the system,
thoroughly clean around the connection. When a
component has been disconnected, always install
protective caps and plugs to prevent dirt ingress.

Failure to follow these instructions will lead to
dirt entering the system. Dirt in the system will
seriously damage the systems components and
could be expensive to repair.

Remove

1. Make the machine safe.
Refer to: PIL 01-03-27.

2. Discharge the hydraulic pressure.

Refer to:
30-00-00).

Discharge and Pressurise (PIL

3. Disconnect the hydraulic hoses from the
articulated boom (4 stage).

3.1. Putalabel on the hoses to help installation.

3.2. Plug all the open ports and hoses to prevent
contamination.

4. Disconnect the applicable electrical harness.

5. Remove the platform.
Refer to: Remove and Install (PIL 06-97-00).

6. Remove the rotary actuator.
Refer to: Remove and Install (PIL 30-80-00).

7. Remove the jib ram.

Refer to: Remove and Install (PIL 30-15-78).

8. Remove the jib.
Refer to: Remove and Install (PIL 06-73-00).

9. Remove the jib lift ram.
Refer to: PIL 30-15-17.

10. Remove the articulated boom (4 stage) ram.

11. Use suitable lifting equipment to support the
articulated boom (4 stage) assembly.

Figure 20.
AA‘l ,

A Lifting equipment
B Inner boom
C Outer boom

11.1. An  appropriate

spreader bar s
recommended to lift this component.

12. Remove the retaining screw and washer.Refer to
Figure 21.

13. Remove the pivot pin from the articulated boom
(4 stage) assembly.

14. Remove the articulated boom (4 stage) along
from the machine.
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Figure 21.

<4

A Articulated boom (4 stage) B Pivot pin
C Retaining screw D Washer
Install

1. The installation procedure is the opposite of the
removal procedure. Additionally do the following
steps.

2. Tighten the retaining screw to the correct torque
value.

Torque: 43N'm
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Disassemble and Assemble

Disassemble

1.

© © N o

11.

12.

13.

14.

15.

Remove the lift arm assembly from the machine.
Refer to: PIL 01-03-27.

Remove the fasteners from brackets.
Remove the bracket.

Put a label on the hoses and wiring to help
installation.

Remove the hoses and wiring from the outer lift
arm powertrack.

Remove the fasteners from the inner lift arm.
Remove the fasteners from the push tubes.
Remove the push tubes.

Remove the powertrack.
Refer to: PIL 06-70-00.

. Remove fasteners from the primary lift extension

cylinder (Piston end).

Remove the fasteners from the wear pads on the
outer lift arm.

11.1. Remove the wear pads from the top, sides

and bottom of the outer lift arm.

11.2. Make a note of the quantity and thickness
of the shims to help installation.

Use a suitable lifting device to support the outer
lift arm.

12.1. Remove the outer lift arm from the inner
lift arm.

Remove the fasteners from the primary lift
extension cylinder (Head end).

13.1. Use a suitable brass drift and hammer to
remove the lift extension cylinder pin from
inner lift arm.

Remove the fasteners from the wear pads on the
inner lift arm.

14.1. Remove the wear pads from the top, sides
and bottom of the inner lift arm.

14.2. Make a note of the quantity and thickness
of the shims to help installation.

Remove the fasteners from the upright leveling
cylinder (Piston end).

15.1. Use a suitable brass drift and hammer to
remove the upright leveling cylinder pin

from inner lift arm.

16. Remove the fasteners from the wear pads on the

inner lift arm.

16.1. Remove the wear pads from the top, sides

and bottom of the inner lift arm.

16.2. Make a note of the quantity and thickness

of the shims to help installation.

Assemble

When you assemble the boom sections, make sure
that the boom sliding area is clear of chains, tools
and other obstructions.

1.
2.

Check condition of the boom sections.

Measure the inside dimensions of the outer lift
arm to determine the number of shims required
for proper installation.

2.1. Install side, top and bottom wear pads to the

aft end of inner lift arm.

2.2. Install the shim evenly to the inside of the
outer lift arm.

2.3. Install the shim evenly to the inside of the
outer lift arm.

Align the attachment holes in the inner lift arm
with the hole in piston end of upright leveling
cylinder.

3.1. Use a soft faced hammer to install the
cylinder pivot pin into the inner lift arm.

3.2. Install the fastener on the pivot pin.

Align the attachment holes in the inner lift arm
with the hole in rod end of primary lift extension
cylinder.

4.1. Use a soft faced hammer to install the
cylinder pivot pin into the inner lift arm.

4.2. Install the fastener on the pivot pin.

Secure the inner lift arm assembly with a suitable
sling and lifting device approximately at the
centre of gravity.

Slide the inner lift arm assembly into the outer lift
arm.

6.1. Add or remove the shims to get the
specified clearance.

Distance: 1.59mm

Install the wear pads into the forward position on
the outer lift arm.
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7.1. Add or remove the shims to get the
specified clearance.

Distance: 5.08mm

8. Align the primary lift extension cylinder with the
slots at the aft end of the outer lift arm.

8.1. Secure the lift extension cylinder with
fasteners.

9. Install the powertrack.
Refer to: PIL 06-70-00.

10. Install the push tubes.
11. Connect the hoses and wiring.

12. Install the bracket.
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30 - Wear Pads Adjust
Adjust ............................................................ 06-30 1. Make the machine safe.
RemOVG al’ld |nSta|| ....................................... 06'31 Refel’ tO PIL 01_03_27

2. Measure the wear pad to boom clearance with a
gauge.

2.1. Clearance of specific value is required for
each side of wear pads.
Distance: 1.5mm

2.2. Use shims to adjust the clearance.

3. Remove the bolts from the cover at the end of
the lift arm.

4. Remove the cover.

5. Extend the boom until the wear pads can be
touched.

6. Loosen the bolts on the wear pads.

7. Install the mat for the wear pads at the top and
the bottom of the lift arm until they are close to
the lift arm.

8. Install the mat for the wear pads at the two sides
of the lift arm until they are close to the lift arm.

9. Install the wear pad bolts.

10. Fully retract and extend the lift arm.

11. Inspect the key positions which may cause the
wear pads to stick.

12. Remove the mats.

13. Measure the thickness of the mats.

14. Compare the thickness of the mats and wear
pads.

15. Install the wear pads to their original positions.

16. Adjust the wear pads accordingly.

17. Replace the wear pads in case of external

damages.
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Remove and Install

Remove 2. Lubricate all pins through the grease nipples
before attempting to remove them. This will ease
1. Make the machine safe. the removal procedure and reduce damage.
Refer to: PIL 01-03-27. 3. Remove the telescopic boom.

Refer to: Remove and Install (PIL 06-17-00).

Figure 22.

A Outer boom B Inner boom

4. Remove the wear pads from outer boom as
follows:

Figure 23. Outer boom wear pad

C Set screw 1 (x12) D Side wear pads (x4)

06 - 31 9813/9250-2 06 - 31



06 - Body and Framework

17 - Telescopic Boom
30 - Wear Pads

E Washer

G Bottom wear pad (x2)
J Shim 2

L Top wear pad (x2)

4.1. Remove the set screw 1 (x6), nut 1(x6),
washer (x6), top wear pads (x2) and shim 1.

4.2. Remove the bolt (x6), nut 1 (x6), washer,
bottom wear pads (x2) and shim 2.

4.3. Remove the set screw 1 (x12), nut 2 (x12),
washer, LH and RH side wear pads (x4) and
shim 2. Refer to Figure 23.

5. Remove the inner boom from the outer boom with
suitable lifting equipment.

F Nut2 (x12)
H Bolt (x6)
K Nut 1 (x12)
M Shim 1

Figure 24.

N Lifting equipment

6. Remove the wear pad from ram.

Refer to: Remove and Install (PIL 30-15-07).

7. Remove the wear pads from the inner boom as

follows:

Figure 25. Inner boom wear pad

P Top wear pad (x2)
R Side wear pad (x4)

7.1. Remove the set screw 1 (x6), nut 1(x6),
washer (x6), top wear pads (x2), and shim
2.

Q Set screw 2 (x12)
S Bottom wear pad (x2)

7.2. Remove the set screw 1 (x6), nut 1 (x6),
washer (x6), bottom wear pads (x2) and
shim 1.
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7.3. Remove the set screw 2 (x12), nut 2 (x12),
washer (x12), LH and RH side wear pads
(x4) and shim 2. Refer to Figure 25.

Install

1. Installation procedure is opposite to the removal
procedure.

2. Lubricate all pins before attempting to install
them. This will make ease the installation
procedure and reduce damage.

3. Make sure of the following points during
installation.

3.1. Proper alignment of ram inside the inner
boom.

3.2. After half insertion of inner boom inside
outer boom, install the top wear pad, bottom
wear pad and LH and RH wear pad on the
outer boom.

4. Refer torque table for tightening the bolt.

Table 15. Torque Values

Item Nm
C 53.5
H 53.5
Q 53.5
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00 - General Introduction

INtrodUucCtion ...ooeoeeeeee e 06-35 There are two knuckles installed in this machine.
Component Identification ............ccccccvvvieeennn. 06-36

Remove and Install .......coooveeveeeeeeieeieeeeeeeann 06-36 The front knuckle pivot pins connects stage 3

articulated boom and stage 4 main telescopic boom.

The rear knuckle connects all 4 stages of articulated
boom in sequence of stage 1 to 4 from bottom to top.
The rear knuckle also pivots main telescopic boom
lift cylinder.
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Component Identification

Figure 26.

A Front knuckle
B Rear knuckle

Remove and Install

Front Knuckle

Remove

1.

N o o &~ ow

mooOow>

Make the machine safe.
Refer to: PIL 01-03-27.

Support the lift arm and articulated lift arm with
suitable lifting equipment.

Get access to the front knuckle.

Remove the setscrew (x2) and washer (x2).
Remove the pivot pin (x2).

Remove the front knuckle.

If necessary, remove the screw (x4) and remove
the cover.

Figure 27.

Front knuckle
Hose access cover
Pivot pin 1

Pivot pin 2
Setscrew (x2)

Install

1.

The installation procedure is opposite of the
removal procedure. Additionally do the following
step.

Tighten the setscrew (x2) the correct torque
value.

Refer to: PIL 72-03-00.

Rear Knuckle

Remove

1.

Make the machine safe.
Refer to: PIL 01-03-27.
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Support the lift arm and articulated lift arm with
suitable lifting equipment.

Get access to rear knuckle.

Remove the setscrew (x4) and washer (x4).
Remove the pivot lock pin (x4)

Remove the pivot pin (x4).

Remove the rear knuckle.

If necessary, remove the screw (x4) and remove
the cover.

Figure 28.

F Setscrew (x4)

G Washer (x4)

H Pivot lock pin (x4)
J Hose access cover
K Rear knuckle

Install

1.

The installation procedure is opposite of the
removal procedure. Additionally do the following
step.

2. Tighten the setscrew (x4) the correct torque
value.
Refer to: PIL 72-03-00.
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24 - Slew Ring
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00 - General Introduction

Introduction ........ ..... .................................... 06-39 The slew ring is a rotational rO"ing-element bearing
Component Identification ............ccccccvvvieeennn. 06-40 that supports the heavy but slow-turning upper
Remove and INstall .........ccoveeevevieeiiieeeeees 06-41 structure.

An inner and outer ring rotate on an integrated
bearing. Gear teeth on the outer ring mesh with a
slew motor worm gear, which is used to drive the
platform relative to the chassis.
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Component Identification

(For: AJ48D)

Figure 29.

A Slew motor
B Slew ring
C Slew worm gear

Figure 30.
N

A Main control valve B Turntable
C Slew drive motor D Hose - main control valve to slew drive motor
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Remove and Install

a

CAUTION You can be injured if you use incorrect
or faulty lifting equipment. You must identify the
weight of the item to be lifted then choose lifting
equipment that is strong enough and suitable for
the job. Make sure that lifting equipment is in good
condition and complies with all local regulations.

Remove

1.

10.

11.

Make the machine safe.
Refer to: PIL 01-03-27.

Discharge the hydraulic pressure.

Remove the telescopic boom.
Refer to: Remove and Install (PIL 06-17-00).

Remove the articulated lift arm.
Refer to: PIL 06-16-00.

Put a mark on the turntable and chassis to aid
correct alignment during installation.

Remove the slew motor.
Refer to: PIL 30-39-00.

Attach suitable lifting equipment to the turntable.

Remove the bolts 1 (x20) that attach the turntable
to the slew ring. Refer to Figure 31.

Lift the turntable above the machine.

9.1. Be careful when you lift the turntable, not to
foul the rotary coupling.

Remove the bolts 2 (x20) that attach the slew ring
to the chassis. Refer to Figure 31.

Remove the slew ring from the machine.

Figure 31.

A Slew motor

B Remote greasing
C Slewring

D Bolts 1 (x20)

E Washer (x40)

F Bolts 2 (x20)

Install

1.

The installation procedure is the opposite of the
removal procedure. Additionally do the following
steps.

Make sure that the soft spots are aligned with the
marks made during the removal procedure.

Tighten the bolts to the correct torque value.

Check the operation of all the hydraulic services.

Table 16. Torque Values

Item Nm
D 259
F 259

06

- 41

9813/9250-2

06 - 41



06 - Body and Framework

24 - Slew Ring
03 - Bearing

03 - Bearing Check (Condition)
CheCk (Condition) .......................................... 06-42 1 Raise the articu'ated boom_
[0 ] o] 7= (Y 06-43

Support the articulation boom with suitable lifting
equipment.

3. Lower the articulated boom to the wedge shaped
wooden block.

4. Make the machine safe.
Refer to: PIL 01-03.

5. Turn off the engine.

6. Loosen the coupling bolt of the engine base
frame and turntable.

7. Rotate the engine chassis through the specified
angle.
Angle: 45°

8. Tighten the upper set of bolts 1 on the slew
ring bearing to the specified torque value. You

must follow the specified sequence only. Refer to
Figure 32.

Torque: 259N-m

Figure 32.
15
18 12
19 MNQ D
20 '/6
\
2 3

D Bolts 1 (x20)

9. Start the engine from the platform control.
10. Raise the articulated boom.
11. Remove support of the articulation boom.
12. Lower the articulated boom.

13. Remove the cover from the steering end and
non-steering end of the machine chassis.
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14. Tighten the lower set of bolts 2 on the slew Lubricate
ring bearing and chassis to the specified torque
value. You must follow the specified sequence. Consumables
Refer to Figure 33. Description Part No. Size
Torque: 259N -m Special HP Grease 4003/2020 0.5 kg
. 4003/2017 0.4 kg
Figure 33. 4003/2006 | 12.5kg
5 4003/2005 50 kg

12

N'S)/F

6

F Bolts 2 (x20)

Make the machine safe.

Refer to: PIL 01-03-27.

Grease the slew ring bearing until grease
extrudes from under the seal around all of the

circumference.

Consumable: Special HP Grease
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30 - Pivot Pins
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Introduction

Pivot pins are a short shaft or pin that supports
something that turns. Pivot pins are installed in
numerous positions on the machine. There is usually
a greasing point associated with the pivot pin.
Make sure that the pivot points are greased at
regular intervals. Refer to the Machine Maintenance
Schedules.

Refer to: PIL 78-24.

The pivot pins installed on these machines do not
require any special tool for removal. You must use
a suitable hammer and drift tool to remove the pivot
pins.
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45 - Gas Strut

Contents Page No.
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15 - Engine Compartment Cover

Remove and Install

(For: AJ48D)

Remove

1. Make the machine safe with the platform
lowered.

Refer to: Introduction (PIL 01-03-27).

2. Disconnect the battery.

Refer to: Disconnect and Connect (PIL
33-03-00).

3. Support the engine cover with suitable lifting
equipment. Take care when you remove the gas
strut, it is under load.

4. Remove the nut, washer and set screws from
both the ends of the gas strut.

5. Remove the gas strut.

Figure 34.

A Gas strut right side
B Gas strut left side
C Set screws

Install

1. The installation procedure is the opposite of the
removal procedure. Additionally do the following
step.

2. Do not overtighten the set screws.

Refer to: PIL 72-03-00.
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00 - General Introduction

Introducti 06-49 A WARNING Make sure the machine cannot be

NtroduCtioN .....ooeeeeeeeee e, - used with the counterweight removed. Make sure

Remove and Install .......ccooooveiieiiiiieaeen. 06-50 the |gn|t|on key is removed and the battery is
isolated.

WARNING Do not use the machine with the
counterweights removed. The counterweights are
critical to the stability of machine.

The counterweight is an equivalent counterbalancing
weight installed to the machine to balance any load.

06 - 49 9813/9250-2 06 - 49



06 - Body and Framework

57 - Counterweight
00 - General

Remove and Install Figure 35.

A CAUTION This component is heavy. It must only
be removed or handled using a suitable lifting
method and device.

CAUTION You can be injured if you use incorrect
or faulty lifting equipment. You must identify the
weight of the item to be lifted then choose lifting
equipment that is strong enough and suitable for
the job. Make sure that lifting equipment is in good
condition and complies with all local regulations.

WARNING Make sure the machine cannot be
used with the counterweight removed. Make sure
the ignition key is removed and the battery is
isolated.

1. Make the machine safe.
Refer to: Health and Safety (PIL 01-03-27).

2. Open the engine compartment to get access to
the counterweight.

Refer to: PIL 06-06-06.

3. Support the counterweight with suitable lifting A Counterweight

equipment. B Lifting point
C Bolt1
4. Remove the bolt 2 (x4), washer (x4) and spacer D Bolt2
(x4).
5. Remove the bolt 1 (x2) and spacer (x2) Install
Refer to: PIL 72-06-00. 1. The installation procedure is the opposite of the
removal procedure. Additionally do the following
6. Lift the counterweight away from the machine. steps.
Make sure that the counterweight does not swing
or snag on any other components. 2. Tighten the bolt to the correct torque value.

Weight: 210kg Table 17. Torque Values

Item Nm
D 621
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00 - General
Introduction

The machine has identification plates that contain
important information relating to the specific machine
details, for example VIN (Vehicle Identification
Number) or PIN (Product Identification Number) and
engine serial number. These serial numbers can
help you identify exactly which equipment has been
installed on the machine.
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03 - Machine
Introduction

Your machine has an identification plate as shown.
Refer to Figure 36.

Figure 36.

@ (
\\
%

A Machine identification plate

Note: Tyre is not shown for clarity

Explanation of Machine ldentification Plate

Figure 37.
A
o) < \— OWB
> =
N2cel 1
D2 | c
Bt e
H
G I
S T,

Table 18.

Manufacturers address

Regional certification mark (if applicable)”
PIN (Product Identification Number) 1ISO10261
Model

Model and manufacture year”

m oo W >
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03 - Machine

F Model data
G Product description and relevant design standards
H Part number

(1) This only applies to markets requiring a certification mark. example a CE mark.
(2) This only applies to markets requiring a model and manufacture year.
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06 - Engine
Introduction

(For: AJ48D)

The engine data labels are attached to the cylinder
block as shown. Refer to Figure 38. and Refer to

Figure 39.

The data label includes the engine identification
number.

Figure 38.

B(“\

A Engine model number
C Engine serial number

MADE IN ITALY ®

KOHLER.

l Engine Model No. l

S0

Engine s/n \
Manufacturing Date [ Engine Spec. No. \

C
J
@

B Manufacturing date
D Engine specification number
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Figure 39.

Ve

KOHLER.

E (EMISSION CONTROL INFORMTION N

THIS ENGINE COMPLIES WITH U.S.EPA REGULATIONS
FOR 2021 NONROAD DIESEL AND 2021 CALIFORNIA
OFF-ROAD COMPRESSION-IGNITION ENGINE

F J

.
POWER CATEGORY:19-37kW
DISPL:1.861 | PM:0.03g/kWh
ENGINE FAMILY ID:MKHXL02.5TCR

ECS:DDI,DOC,TC,ECM,EGR

G|\ J

ULTRA LOW SULFUR FUEL ONLY
e N
TUNEUP SPECIFICATIONS
INJECTION TIMING: NA

INJECTOR OPENING PRESSURE: NA

PRODUCTION DATE:2021.Apr
- J

J

E Regional compliance F Engine specifications
G Fuel specification
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70 - Powertrack
00 - General

00 - General Introduction

INtroduction .......covvveeieiieeeee e 06-59 The powertrack also known as drag chain is installed
Remove and Install .............cccoeoieiiiiinennnns 06-60 on the machine to protect the cables and hoses
during movement.

The drag chain can be repaired without removing the
cables and hoses. It is necessary to remove the drag
chain for removal of the lift arm.

Figure 40.

A Drag chain slot
B Drag chain
C Towline catcher

06 - 59 9813/9250-2 06 - 59



06 - Body and Framework

70 - Powertrack
00 - General

Remove and Install

Remove Refer to: PIL 30-93.

1. Make the machine safe with the platform 4. Put a label on the hoses to help installation.
lowered. 5. Plug all the open ports and hoses to prevent
Refer to: PIL 01-03-27. contamination.

2. Discharge the hydraulic pressure. 6. Disconnect the electrical connector.

Refer to: PIL 30-00. 7. Disconnect towline catcher from telescopic

3. Disconnect the hydraulic hoses. boom.

Figure 41.

A Telescopic boom B Drag chain

Figure 42.

C Catcher plate 1 D Washer 1
E Set screw 1 F Towline catcher
7.1. Remove the set screw 1 (x4) and washer 1 8. Disconnect drag chain from towline catcher.

from the towline catcher plate 1.
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00 - General

Figure 43.

G Catcher plate 2
J Lock nut

8.1. Remove the set screw 2 (x4), lock nut and
washer 2 from towline catcher plate 2.

T LY
4 \%Sﬂ\@

L » =-, 0] 7

=2\
[~
&

=0

H Washer 2
K Set screw 2

9. Disconnect the drag chain from drag chain
bracket. Refer to Figure 42.
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00 - General

Figure 44.

L Drag chain bracket

9.1. Remove the set screw 3 (x4), lock nut and
washer 2.

M Set screw 3

10. Remove drag chain bracket from telescopic
boom. Refer to Figure 42.
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00 - General

Figure 45.

N Set screw 4

10.1. Remove the set screw 4 (x6) and washer
3.

11. Lock the two ends of the drag chain with suitable
lifting equipment.

12. Lift the drag chain carefully and place it on the
backstop with adequate capacity.

Install

1. The installation procedure is the opposite of the
removal procedure.

2. Refer the torque table to tighten the set screw
and lock nut to specified torque value.

Table 19. Torque Values

Item Nm
E 43
N 22
J 12

P Washer 3
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73 - Jib
00 - General

00 - General

INtroduction .......ccceeevveeee i 06-65
Component Identification ............ccccccvvvieeennn. 06-66
Check (Condition) .......ccccveveeriiiereeiiiieee e, 06-67
Remove and Install ..................ccc, 06-68

Introduction

These machines are installed with a jib.

The jib is an another articulation point for the platform
to move up and down. The jib provides unequalled
access up, over and around obstacles.

06 - 65
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73 - Jib
00 - General

Component Identification

Figure 46.

A Jib lifting ram B Jib lift cylinder
C Jib level arm D Platform levelling knuckle
E Rotary actuator F Platform carrier
G Jib knuckle
Figure 47.

A )
(@ \\\

w
B
S

A Jib lifting ram B Jib lift cylinder
C Counter balance valve D Rotary actuator
E Platform control valve
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Check (Condition)

1.

Check condition of the jib boom pivot pin for
wear, scoring, tapering, ovality or other damage.
If necessary, replace the pivot pin.

Check condition of the jib boom pivot pin attach
points for scoring, tapering, ovality, or other
damage. If necessary, replace the pivot pin.

Check condition of the inner diameter of jib
boom pivot bearings for scoring, distortion, wear
or other damage. If necessary, replace the
damaged bearing.

Check condition of the jib lift cylinder attach
pin for wear, scoring, tapering, ovality or other
damage.

4.1. Make sure that the pin surfaces are
protected prior to installation. If necessary,
replace the pivot pin.

Check condition of the inner diameter of rotary
actuator attach point bearings for scoring,
distortion, wear or other damage. If necessary,
replace the damaged components.

Check condition of all the threaded components
for damage such as stretching, thread
deformation or twisting. If necessary, replace the
damaged components.

Check condition of the structural components
of the boom assembly for bending, cracking,
separation of welds or other damage. Repair the
boom sections as required.
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Remove and Install

A CAUTION This component is heavy. It must only

be removed or handled using a suitable lifting
method and device.

Notice: Do not allow dirt to enter the system.
Before disconnecting any part of the system,
thoroughly clean around the connection. When a
component has been disconnected, always install
protective caps and plugs to prevent dirt ingress.

Failure to follow these instructions will lead to
dirt entering the system. Dirt in the system will
seriously damage the systems components and
could be expensive to repair.

Remove

1.

Make the machine safe with the platform
lowered.

Refer to: PIL 01-03-27.

Remove the platform.

Figure 48.

Refer to: PIL 06-97-00.

Remove the rotary actuator.
Refer to: PIL 30-80-00.

Use suitable lifting equipment to support the jib
boom.

Remove the bolts (x6) and nuts (x6) from the jib
extension arm and level arm pivot pin 1 and pivot
pin 2.

5.1. Use a suitable brass drift and hammer to
remove the jib extension arm and level
arm pivot pins from the front and rear jib
knuckles.

Remove the set screw and lock pivot pin from the
front jib knuckle pivot pin 3.

6.1. Use a suitable brass drift and hammer to
remove the front jib knuckle from inner
telescopic boom

A Jib extension arm
C Jib level arm

E Pivot pin 1

G Bolt (x6)

J Pivot pin 3

L Set screw

B Rear jib knuckle
D Front jib knuckle
F Pivot pin 2

H Nut (x6)

K Lock pivot pin
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Install

1. The installation procedure is the opposite of the
removal procedure.

Table 20. Torque Values

Item Nm
H 53.5
L 22
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93 - Emergency Lower System
00 - General

00 - General Introduction

Introduction ........ e 06-71 In the event of no engine power available a hydraulic
Component Identification ............ccccccvvvieeennn. 06-72 gear pump and electrical motor is used to lower the
platform safely on the ground.
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Component Identification

Figure 49.

B EiEe

AT

&0

A Turntable

B Electric motor
C Axillary pump D Battery

E Hydraulic tank F Main control valve
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97 - Platform
00 - General

00 - General Introduction

INtrodUucCtion ...ooeoeeeeee e 06-75 The platform is mounting with platform carrier and
Health and Safety ........ccccoviiiiiiiis 06-76 Jib. The platform consists of the following parts:
Remove and Install ............oooovvviiiiiniiiiiinnnnn.. 06-77

Platform floor.

Foot pedal.

Platform control panel.
Secondary Guarding System.

Figure 50.

A Secondary Guarding System
B Platform control panel

C Foot pedal

D Platform floor

06 -75 9813/9250-2 06 -75



06 - Body and Framework

97 - Platform
00 - General

Health and Safety

& WARNING Control lever/switch action may vary

on machines, instructional labels near the levers/
switches show by symbols, which levers/switches
cause what actions. Before operating control
levers/switches check the instructional label to
make sure you select the desired action.

WARNING To operate the machine safely you
must know the machine and have the skill to use
it. You must abide by all relevant laws, health
and safety regulations that apply to the country
you are operating in. The operator's manual
instructs you on the machine, its controls and
its safe operation; it is not a training manual.
Ensure that you receive the correct training before
operating any machinery. Failing to do so will
result in incorrect operation of the machine and
you will be putting yourself and others at risk. In
some markets, and for work on certain jobsites,
you may be required to have been trained
and assessed in accordance with an operator
competence scheme. Make sure that you and
your machine comply with relevant local laws and
jobsite requirements — it is your responsibility.

WARNING Make sure it is clear overhead before
raising the platform. Keep an adequate safe
distance from all electrical power lines. Contact
your local power company for safety procedures.

WARNING Notice boards or panels must not
be installed on the platform because they will
increase wind resistance.

WARNING Do not use the platform as a crane.

WARNING Do not extend the reach or height
of the platform by the use of ladders or other
equipment.

WARNING Do not use the platform when the
wind speed exceeds the rated limit, stated in the
operators manual.

WARNING Do not allow the machine to come in
to contact with fixed objects, buildings etc.

WARNING Do not allow the machine to come in
to contact with moving objects, vehicles, cranes
etc.

WARNING Do not exceed the maximum rated
load stated on the platform.

WARNING All operators must be adequately
trained and authorised to use the machine.

WARNING All operators must make sure there
is a restricted area under or around the platform
to safeguard against falling objects injuring
bystanders or colleagues.

WARNING All operators must use the correct
safety harnesses when operating from the
platform. Hard hats with chin straps must also be
worn.

WARNING Do not operate the machine from
the base controls with personnel in the platform,
except when you need to lower the platform in an
emergency using the procedure in the operators
manual.

If the platform cannot be lowered by the use of the
emergency controls, personnel must be removed
using other means.

You must not work on the machine whilst
personnel are in the platform.
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Remove and Install

A CAUTION This component is heavy. It must only

be removed or handled using a suitable lifting
method and device.

Remove

1.

Make the machine safe with the platform
lowered.

Refer to: PIL 01-03-27.

Figure 51.

2. Remove foot pedal.

3. Support the platform with suitable support
equipment.

A Foot pedal

C Set screw (x4)
E Electric connectors

Disconnect the electrical connectors from the
controller box.

4.1. Put a label on the electrical connectors to
help installation.

Remove the set screws (x4) and washers 1 (x4)
of platform controller box.

Remove platform controller box.

Remove the bolts (x4), washers 2 (x8) and
locknut 1 (x4) from platform bracket.

Remove the locknut 2 (x4) and washers 3 (x4)
from the platform.

Remove the platform from the machine.

B Platform control
D Washer1 (x4)
F Platform mounting
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00 - General

Figure 52.

F Platform mounting G
H Locknut 1 (x4) J
K Locknut 2 (x4) L

asher 2 (x8)
asher 3 (x4)

==
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00 - General

Install

1. The installation procedure is the opposite of the
removal procedure.

2. The ball of specific diameter should not pass
through platform mesh.

Dimension: 15mm

2.1. Repair or replace the platform if more
damage seen.

Table 21. Torque Values

Item Nm
C 43
G 53.5
K 216
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Acronyms Glossary

ECM Engine Control Module

PWM Pulse Width Modulation

RPM Revolutions Per Minute

TDC Top Dead Centre

TMAP Temperature Manifold Absolute
Pressure
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00 - Engine
00 - General

00 - General

INtroduCtion .......eveeiiicccccceece e 15-3
Health and Safety ..........ccccciviieeeeee e, 15-4
Technical Data ..., 15-5
Remove and Install ..............ooooiiiiiiiiiiiii, 15-7

Introduction

This machine is installed with "Kohler KDI 1903
T4" engine. Maintenance information related to this
engine is available via stand-alone documents on
JCB Service Pro.

Refer to: servicepro.jcb.com.

15-3
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00 - General

Health and Safety

Hot Components

Touching hot surfaces can burn skin. The engine and
machine components will be hot after the unit has
been running. Allow the engine and components to
cool before servicing the unit.

Turning the Engine

Do not try to turn the engine by pulling the fan or fan
belt. This could cause injury or premature component
failure.

Notice: The engine and other components could
be damaged by high pressure washing systems.
Special precautions must be taken if the machine is
to be washed using a high pressure system. Make
sure that the alternator, starter motor and any other
electrical components are shielded and not directly
cleaned by the high pressure cleaning system. Do
not aim the water jet directly at bearings, oil seals or
the engine air induction system.

WARNING! To bleed the injectors you must turn the
engine. When the engine is turning, there are parts
rotating in the engine compartment. Before starting
this job make sure that you have no loose clothing
(cuffs, ties etc) which could get caught in rotating
parts. When the engine is turning, keep clear of
rotating parts.

Notice: Clean the engine before you start
engine maintenance. Obey the correct procedures.
Contamination of the fuel system will cause damage
and possible failure of the engine.

Notice: Do not exceed the maximum level of engine
oil in the sump. If the maximum is exceeded, the
excess must be drained to the correct level. An
excess of engine oil could cause the engine speed
to increase rapidly without control.

WARNING! Hot oil and engine components can
burn you. Make sure the engine and engine oil is
cool before draining the engine oil. Used engine
crankcase lubricants contain harmful contaminants.
In laboratory tests it was shown that used engine oils
can cause skin cancer.

WARNING! The engine has exposed rotating parts.
Switch off the engine before working in the engine
compartment. Do not use the machine with the
engine cover open.

Notice: A drive belt that is loose can cause damage
to itself and/or other engine parts.

WARNING! Do not open the high pressure fuel
system with the engine running. Engine operation
causes high fuel pressure. High pressure fuel spray
can cause serious injury or death.

CAUTION! It is illegal to pollute drains, sewers
or the ground. Clean up all spilt fluids and/or
lubricants. Used fluids and/or lubricants, filters and

contaminated materials must be disposed of in
accordance with local regulations. Use authorised
waste disposal sites.
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Technical Data

For: AJ48D [T4AF] ..o,
For: AJ48D [T0] ..oveeverereeeerereeenn.

Page 15-5
Page 15-5

(For: AJ48D [T4F])

Table 22.
Description Data
Engine Type KDI 1903 TCR

Emission compliance

US-EPA Tier 4 final, EU Stage 11IB

Maximum operating speed

2600 RPM (Revolutions Per Minute)

Power output 36kW

Weight (Dry) 233kg
Number of cylinders 3

Nominal bore size 88mm

Stroke 102mm
Cylinder arrangement In line
Combustion Cycle 4-stroke
Firing order 1-3-2
Displacement 1.861L
Compression ratio 17:1
Direction of rotation (viewed from flywheel end) Counterclockwise
Valves 4 per cylinder
Tappets Hydraulic

Lubricating oil pressure (Dependent on engine tem-
perature and speed)

1-2.8bar (14.5-40.6psi)

Filter type

Screw-on canister

Pressure to open by-pass valve

2.5 + 0.5bar (36.3 £ 7.3psi)

Oil pressure switch setting

0.8 + 0.1bar (11.6 * 1.5psi) falling

Oil pump"”

Integral unit with relief valve

Combustion system

Common rail direct Injection

High pressure fuel pump

High pressure with electronically controlled fuel me-
tering

Fuel tank capacity 59L
Alternator 100A
(1) The oil pump is a non-serviceable part
(For: AJ48D [TO0])

Table 23.
Description Data
Engine Type KDI 1903 TCR
Emission compliance De-Tier
Maximum operating speed 2600 RPM
Power output 36kW
Weight (Dry) 233kg
Number of cylinders 3
Nominal bore size 88mm
Stroke 102mm
Cylinder arrangement In line
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Description Data

Combustion Cycle 4-stroke

Firing order 1-3-2
Displacement 1.861L
Compression ratio 17:1

Direction of rotation (viewed from flywheel end) Counterclockwise
Valves 4 per cylinder
Tappets Hydraulic

Lubricating oil pressure (Dependent on engine tem-
perature and speed)

1-2.8bar (14.5-40.6psi)

Filter type

Screw-on canister

Pressure to open by-pass valve

2.5 % 0.5bar (36.3 £ 7.3psi)

Oil pressure switch setting

0.8 + 0.1bar (11.6 * 1.5psi) falling

Oil pump"”

Integral unit with relief valve

Combustion system

Common rail direct Injection

High pressure fuel pump

High pressure with electronically controlled fuel me-
tering

Fuel tank capacity

50L

Alternator

100A

(1) The oil pump is a non-serviceable part
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Remove and Install

Lifting Equipment

You can be injured if you use incorrect or faulty lifting
equipment. You must identify the weight of the item to
be lifted then choose lifting equipment that is strong
enough and suitable for the job. Make sure that lifting
equipment is in good condition and complies with all
local regulations.

The lifting equipment used must be an approved
type and capable of lifting the engine safely. The
recommended lifting equipment is shown. Use a
spreader bar when lifting the engine. Never attempt
to manually lift heavy components on your own.
Always use lifting equipment, or obtain the help of
an assistant. Inspect the lifting brackets for signs
of damage. The brackets must be correctly torqued
to the crankcase. Make sure the lifting equipment
does not damage any of the engine dressing and the
rocker cover.

There will be some component differences
depending on the machine variant. Before attempting
to remove the engine ensure that all the necessary
components have either been removed, or safely
disconnected from the engine.

Before Removal

1. Make sure that the engine is safe to work on. If
the engine has been running, let it cool before
you start the service work.

2. Position the machine on firm level ground. Make
the machine safe.

3. Remove the engine cover.

4. Unbolt the engine tray and install the locking pin.

Remove
1. Disconnect and remove the battery.
2. Drain the engine oil.

3. Drain the engine cooling system.

10.

1.

12.

13.

14.

15.

17.

18.

Remove the cooling pack.
Discharge the hydraulic pressure.

Drain the hydraulic tank. Disconnect and plug
the hydraulic pipes. Label the hoses to help
installation.

Disconnect the exhaust system.

Label the cab heater hoses at the engine.
Release the hose clips and remove the hoses.

Disconnect the wiring connections from the
starter motor.

Disconnect the wiring connections from the
alternator.

Disconnect the wiring connections from the
engine sensors and actuators.

Disconnect the fuel supply line at the fuel lift
pump and the spill line at the fuel injection pump.
Cap all hoses and ports to prevent ingress of dirt.

Disconnect the electrical connectors at the
engine harness.

Uncouple the electrical harness at the
ECM (Engine Control Module) machine side
connector. Important: DO NOT touch the
connector pins on the ECM or harness
connectors. Cover the connectors to prevent
contamination.

Ensure that all relevant harnesses and hoses are
unclipped from the engine and tied out of the way.

. Disconnect and plug the hoses at the hydraulic

pump.
Remove the hydraulic pump.
Refer to: PIL 30-12-00.

Attach slings to the engine lifting eyes.
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Figure 53.

A Engine
C Nut (4)

19. Remove the nuts (x4) from the rubber mount in

the centre of the bracket.

20. Withdraw the engine in a level attitude until it is

clear of the chassis. Raise the engine to lift it
clear of the machine.

21. Lower the engine into a suitable stand that is

capable of supporting the weight of the engine.

Install

1.

The installation procedure is the opposite of the
removal procedure. Additionally do the following
steps.

B Exhaust support bracket
D Lifting eye

2. Fill the cooling system with the correct mix of
coolant fluid.
3. Filland Check the hydraulic fluid level.
4. Fill and Check the engine oil level.
5. On completion, check the hydraulic and cooling
system for leakage and levels.
6. Check the function of the drive and hydraulic
services.
Table 24. Torque Values
Item Nm
C 74
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00 - General Introduction

INtroduction .......coeeeiiiieeee e, 15-11

Health and Safety ... 15.12  (For:AJ48D)

The crankshaft pulley is used to drive the coolant
pump through a drive belt. In addition to the coolant
pump the drive belt also drives the alternator.
The belt is maintained at a constant tension by
the alternator. To achieve the necessary belt/pulley
contact area the belt is routed around idler wheels as
required. The configuration varies depending on the
accessories installed they include:

. Alternator
. Cooling fan
. Coolant pump
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Health and Safety

Turning the Engine

Do not try to turn the engine by pulling the fan or fan
belt. This could cause injury or premature component
failure.

WARNING! The engine has exposed rotating parts.
Switch off the engine before working in the engine
compartment. Do not use the machine with the
engine cover open.

Notice: A drive belt that is loose can cause damage
to itself and/or other engine parts.
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18 - Engine Belt
03 - Front End Accessory Drive (FEAD) Belt

03 - Front End Accessory Drive
(FEAD) Belt

Introduction

(For: AJ48D)

INtroduction ..........eveeeeiiiiiii e 15-13
Health and Safety ..... .................................... 15-14 Original Belt Configuration
Component Identification .............ccocccoee. 15-14
Check (Condition) .......ccccveeeiiiiieieiiiieee e, 15-15 The alternator adjusting lever makes sure that the
AJUST oo 15-15 front end accessory drive belt (FEAD) is kept at the
Remove and Install ..................coiiiens 15-17 correct tension.
Figure 54.
|y . ’\)
A Alternator
B Adjusting lever
Alternate Belt Configuration
A tensioning screw, which adjusts the tightening
pulley travel, makes sure that the front end accessory
drive belt (FEAD) is kept at the correct tension.
Figure 55.
A Tightening pulley
B Tensioning screw
15-13 9813/9250-2 15-13



15 - Engine

18 - Engine Belt
03 - Front End Accessory Drive (FEAD) Belt
Health and Safety Component Identification
& Notice: A drive belt that is loose can cause
damage to itself and/or other engine parts. (For: AJ48D)

i VA

Figure 56. Original Belt C

A Crankshaft drive pulley

B Drive belt

C Coolant pump drive pulley
D Alternator drive pulley

A Crankshaft drive pulley

B Tensioner pulley

C Coolant pump drive pulley
D Alternator drive pulley

E Poly-V belt

15-14 9813/9250-2 15-14



15 - Engine

18 - Engine Belt
03 - Front End Accessory Drive (FEAD) Belt

Check (Condition)

Atthe recommended service interval, visually inspect
the drive belt for damage.

1.

Make the machine safe.
Refer to: PIL 01-03-27.

Adjust

(For: AJ48D)

Original Belt Configuration

The belt must always be replaced every time it is
removed, even if it has not reached the scheduled

2. Stop the engine and let it cool down. hours for replacement
3. Replace the drive belt if it has cracks or if it is . L
frayed or has pieces of material missing. 1. Pull the alternator in the direction of the arrow.
Figure 58.

A Alternator
B Top mounting bolt
C Bottom mounting bolt
D Drive belt

2. Tighten the top mounting bolt to the correct
torque value.
Torque: 25N-m

3. Tighten the bottom mounting bolt to the correct
torque value.
Torque: 40N-m

4. While tensioning the alternator, first install the top
mounting screw and then the bottom mounting
screw.

5. Use a belt tension tool (DENSO BTG-2) to
measure the tension of the belt at the point
shown.
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15 - Engine
18 - Engine Belt
03 - Front End Accessory Drive (FEAD) Belt

5. Tighten the nut on the plate to secure the
tightening screw.

Torque: 45N-m

E Tension measuring point

6. The tension of the belt should between the
specified values.

Weight/Force: 350—-450N C Screw
) -~ D Tensioning screw
7. If the tension values do not match the specified, E Nut
tighten the screws, then repeat the steps 1 to 6. F Plate
Alternate Belt Configuration 6. Measure the tension of the belt at the point
shown.

The belt must always be replaced every time it is
removed, even if it has not reached the scheduled
hours for replacement.

Figure 62.

1. Make sure that the ribs of the belt are engaged
correctly into the grooves of the pulleys.

Figure 60.

G Tension measuring point

7. The tension of the belt should between the
specified values.

Frequency: 149-196Hz

8. Run the engine for the specified duration.
A Drive belt Duration: 15-20min
B Pulley pin

o 9. Repeatthe step6to7.
2. Make sure that the pulley pin is at the bottom of

the guide groove. 10. The Poly-v drive belt is not adjustable. If the
i tension value is not within the specified range
3. Tighten the screw, that attaches the pulley, to the replace the drive belt.

correct torque value.
Torque: 45N-m

4. Hold the tensioning screw with an Allen key.
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15 - Engine
18 - Engine Belt
03 - Front End Accessory Drive (FEAD) Belt

Remove and Install

(For: AJ48D)

Remove

1. Make the machine safe.
Refer to: PIL 01-03-27.

2. Disconnect the battery.
Refer to: PIL 33-03-00.

3. Get access to the drive belt.

4. Loosen the nut and tighten the screw until it
touches the pulley shaft. Refer to Figure 63.

5. Loosen the bolt that attaches the pulley to the
pulley shaft, up to the specified distance. Refer
to Figure 63.

Distance: 32mm

6. Loosen the screw, the belt tensioner pulley will
move up. Refer to Figure 63.

6.1. If the pulley will not move, pull the belt
tensioner pulley up.

7. Remove the drive belt. Refer to Figure 63.

Figure 63.

Nut
Screw

Pulley shaft

Bolt

32mm

Tensioner pulley
Existing drive belt

OTMTMOUOW>

Install

1. Pull the belt tensioner pulley up. Refer to Figure
64.

Figure 64.

-y

W :

F Tensioner pulley

2. Insert the new drive belt on the pulleys. Refer to
Figure 65.

Figure 65.

H New drive belt
J Pulleys

3. Make sure that the ribs of the drive belt are
engaged correctly into the grooves of the pulleys.

4. Tighten the screw until the pulley shaft reaches
the bottom of the guide groove. Refer to Figure
66.

15-17
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15 - Engine
18 - Engine Belt

03 - Front End Accessory Drive (FEAD) Belt

Figure 66.

B Screw
C Pulley shaft

5. Tension the drive belt.

6. Tighten the pulley bolt to the correct specified
torque value.

Torque: 45N-m
7. Tighten the nut.
8. Connect the battery.
9. Close the engine cover.

10. Check the belt tension after the engine operation
for the specified time.

Duration: 15min

15-18 9813/9250-2
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15 - Engine

18 - Engine Belt
21 - Tensioner

21 - Tensioner 5. Install the tightening screw on to the plate, up to
the stop on the pulley pin.
Remove and Install 6. Tension the drive belt.

Figure 68.

(For: AJ48D)

This procedure is applicable for machines installed
with Poly-V drive belt.

Important: The drive belt must always be replaced
every time it is removed, even if it has not reached
the scheduled hours for replacement.

Remove

1. Make the machine safe.
Refer to: PIL 01-03-27.

Tensioning screw

2. Remove the drive belt. A
B Screw

3. Remove the tensioning screw. C Tightening pulley
D Pulley pin

4. Remove the screw that secures the tightening E 32mm

pulley.
5. Remove the tightening pulley.

Figure 67.

A Tensioning sérew
B Screw
C Tightening pulley

Install
1. Insert the screw in the tightening pulley.

2. Manually tighten the screw on to the pulley pin up
to the stop; Loosen the screw again by one turn.

3. The screw must be out by the specified distance
from the surface of the tightening pulley.

Distance: 32mm

4. Install the drive belt.
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21 - Oil Filter

21 - Oil Filter
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15 - Engine
21 - Oil Filter
00 - General

00 - General

Introduction

The oil filter is a spin on type which screws on to the
filter head. The oil filter and cooler are incorporated in
a housing that is bolted to the side of the crankcase.

The housing allows transfer of lubricating oil from the
crankcase to the oil cooler and the oil filter head.

INtroducCtion .........vvveiiiiiccccceee e, 15-21
Health and Safety ........cccoccvvveeeiiiiiieeeeee, 15-22
Technical Data .........oevvvveiiiiviiiiccceeeeen, 15-22
Component Identification .............cccoccceeen. 15-23
Check (Level) ..o 15-24
Remove and Install ...........ccccoevviieiiiiinnnns 15-24
15-21
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15 - Engine

Health and Safety

Oil

Oil is toxic. If you swallow any oil, do not induce
vomiting, seek medical advice. Used engine oil
contains harmful contaminants which can cause skin
cancer. Do not handle used engine oil more than
necessary. Always use barrier cream or wear gloves
to prevent skin contact. Wash skin contaminated with
oil thoroughly in warm soapy water. Do not use petrol,
diesel fuel or paraffin to clean your skin.

CAUTION! It is illegal to pollute drains, sewers
or the ground. Clean up all spilt fluids and/or
lubricants. Used fluids and/or lubricants, filters and
contaminated materials must be disposed of in
accordance with local regulations. Use authorised
waste disposal sites.

CAUTION! Oil will gush from the hole when the drain
plug is removed. Keep to one side when you remove
the plug.

CAUTION! The oil filter canister will contain some oil
which could spill out when you remove the canister.

21 - Oil Filter
00 - General
Technical Data
(For: AJ48D)
Table 25.

Maximum operating 4bar (58.0psi)
pressure
Max flow rate 3.17L/min

15-22
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15 - Engine

21 - Oil Filter
00 - General

Component Identification Figure 71.

(For: AJ48D)

Figure 69.

,~—'

A Oil Filter
B Element

Figure 70.

Cartridge holder cover
Qil filter support

Qil filter cartridge
Outgoing fitting from filter
Water/oil heat exchanger
Crankcase

IGOTMmMmw>

A Cartridge holder cover

B Oil filter support

C Oil returning into the circuit

D Oil returning to the crankcase
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15 - Engine

21 - Oil Filter
00 - General

Check (Level)

(For: AJ48D)

Engine oil and oil filter replacement must be
completed in accordance with the service schedules.
Failure to replace the oil and filter at the
recommended interval could cause serious engine
failure.

1. Make the machine safe.
Refer to: PIL 01-03-27.

2. Park the machine on a hard level surface for
accurate measurement of the oil level.

3. Get access to the engine.

4. Check that the oil level is between the two marks
on the dipstick.

A Dipstick
B Maximum level mark
C Minimum level mark

5. If necessary, add recommended oil through one
of the filler points.

Figure 73.

D Oilfiller caps

Remove and Install

(For: AJ48D)

Before Removal

1. Drain the engine oil.

Remove and Install

1. Remove the clamps and remove the pipes from
the oil cooler unit.

Figure 74.

D Clamps
E Pipes
F Oil cooler

2. Use a suitable container to recover any residual
oil.

3. Loosen the element holder cap.

Figure 75.

s | /=

G Element holder cap
H Oil filter support
J Element

4. Remove the cap and the oil filter element from
the oil filter support.

5. Remove the cartridge from the cap and discard.

15-24
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15 - Engine
21 - Oil Filter
00 - General

Figure 76.

G Element holder cap
J Element
K Seal

Remove and replace the seals.
Apply clean oil on the seals.

Put the element on the cap.

© © N o

Install the cap on the oil filter support.

10. Tighten the cap to the correct torque value.
11. Install the pipes on the support.

12. Secure the pipes with the clamps.

13. Through one of the filler points, fill the engine with
the recommended oil to the MAX mark on the
dipstick.

Figure 77.

L Oilfiller caps

14. Wipe off any spilt oil, install the filler cap and
make sure it is secure.

15. Operate the engine, until the oil pressure low
warning light has extinguished.

16. Check for oil leakage.

17. When the oil has cooled, check the oil level
again, and if necessary top up with clean engine
oil.

Table 26. Torque Values

Item Nm
B 35
G 25
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15 - Engine

24 - Air Filter

24 - Air Filter

Contents Page No.
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15 - Engine
24 - Air Filter
00 - General

00 - General

INtroduction .......ccceeevveeee i 15-27
Health and Safety ........cccoccvvveeeiiiiiieeeeee, 15-28
Component Identification .............cccccccuuvneeee.n. 15-29
Check (Condition) ......ccoeeeeiiiiiiiiiiiieeeeeees 15-30
Remove and Install .......cccccoeeiiiiiiiiiiieeeee 15-30

Introduction

Engine performance and durability will be severely
affected if the quality of the air intake is poor.

A dirty and blocked air filter will reduce the amount
of air entering the combustion chamber which can
cause engine misfiring, black smoke and low output
power.

A dirty and blocked air filter can also lead to abrasion
of the cylinder bores and valves (referred to as
dusting). This will cause excessive oil consumption,
black smoke, low output power and a reduced engine
life.

This is a dry-type air filter with a replaceable paper
filter cartridge.

15 -27
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15 - Engine

24 - Air Filter
00 - General

Health and Safety

A Notice: Do not run the engine when the element
has been removed.

Notice: The outer element must be renewed
immediately if the warning light on the instrument
panel illuminates.
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15 - Engine
24 - Air Filter

00 - General

Component Identification

(For: AJ48D)

Figure 78.

F
G
A Filter cover B Air filter cartridge
C Air filter safety cartridge D Filter support
E Pre-filter cap F Filter cover hook

G Dust exhaust valve
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15 - Engine
24 - Air Filter
00 - General

Check (Condition)

The air filter element (s) should be changed at
the recommended service interval, refer to the
Maintenance Schedules.

Refer to: PIL 78-24.

Check all the hose connections for loose installations
and damaged hose clamps, look specifically for splits
or cracks in the hoses. Pay particular attention to the
connections on the air intake to turbo compressor
and on the crossover tube.

Renew any damaged components.

In addition, most air filter housings will be installed
with a vacuum switch. The switch will detect if there
is a restriction on the air intake, and activate warning
indicators such as an audible alarm and/or a visual
indicator.

Remove and Install

(For: AJ48D)

Remove

The appearance of the air cleaner installed may differ
slightly on your machine.

1. Make the machine safe.
Refer to: PIL 01-03-27.

2. Open the engine compartment cover.
Refer to: PIL 06-06-06.

3. Release the two hooks and remove the cover
from the filter body.

4. Remove the outer and safety cartridge.

Figure 79.

Hook

Cover

Outer cartridge
Safety cartridge
Filter body

moomw>

Install

1. The safety cartridge must always be replaced if
it is dirty or damaged.

2. Putthe safety cartridge inside the outer cartridge.
3. Put both the cartridges inside the filter body.

4. |Install the cover on the body with the hooks.
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15 - Engine

24 - Air Filter
09 - Dust Valve

09 - Dust Valve

Clean

(For: AJ48D)

1. Make the machine safe.
Refer to: PIL 01-03-27.

2. Do not run the machine with the dust valve
removed.

3. Open the engine compartment cover.
Refer to: Open and Close (PIL 06-06-06).

4. Check the dust valve is not blocked.

5. Inspect the rubber flaps for cuts and nicks and
check that the rubber has not perished. Replace
if necessary.

6. Close the engine cover.

Figure 80.

A Dust valve
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84 - Sensor

84 - Sensor
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84 - Sensor
00 - General

00 - General

Introduction .....................
Technical Data ................

Component Identification

Introduction

The engine sensors continually send signals to the
ECM (Engine Control Module) to help the ECM to
control the smooth running of the engine and related
components.

The ECM processes signals from the sensors
continually and its response will be based on an
evaluation of the combination of sensor signals.

After removal from the engine, protect the sensors
from knocks, dust and water ingress and any high
temperature sources.

The sensors are not serviceable, therefore they must
be replaced in the event of damage.
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15 - Engine

84 - Sensor
00 - General
Technical Data Table 33.
Qil Pressure Switch
Set pressure 0.8 £ 0.1bar

(For: AJ48D)

(11.6 £ 1.5psi)

Switch mode Normally closed
Table 27. Tightening torque 35N-m max
Crankshaft Position Sensor
Type Hall effect

Air gap value 0.2mm (0.008in) and

1.2mm (0.047in)

Table 28.
Camshaft Position Sensor
Type Hall effect

Air gap value 0.2mm (0.008in) and

1.2mm (0.047in)

Table 29.
Coolant Temperature Sender
Type Temperature dependant resis-
tance
Tightening 20N-m max
torque
Temperature Vs Resistance Table
Temperature Rm min K Q Rm max K Q
°C(°F)
-40 (-39.9) 38,313 52,926
0(32.0) 5,227 6,623
140 (283.8) 67 76
Table 30.

Inlet Manifold Air Pressure and Temperature
Sensor (TMAP)

Fixing screw 6N-m max
tightening
torque
Temperature Sensor
Type |Temperature dependant resistor
Table 31.
Rail Pressure Sensor
Type The rail pressure sensor
is integral with the com-
mon rail
Table 32.
Fuel Temperature Sensor
Type The fuel temperature
sensor is integral with
the high pressure fuel
pump
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15 - Engine

84 - Sensor
00 - General

Component Identification _ Figure 83.

(For: AJ48D)
Figure 81.

A Crankshaft position sensor
B Camshaft position sensor

C Oil pressure sensor

D Coolant temperature sensor

Figure 82.
= 7-—- -

E TMAP (Temperature Manifold Absolute
Pressure) sensor
F Fuel temperature sensor
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84 - Sensor
03 - Crankshaft Position

03 - Crankshaft Position

INtroduction .........evviiiiiccccceeeeeeee e, 15-36
Operation .......cccveeeeeicciiieee e 15-37
Check (Operation) .......cccceeviieeeeeiiiieee e, 15-38
AJUST oo 15-38
Remove and Install ..................cccinnn, 15-39

Introduction

(For: AJ48D)

The crankshaft position sensor is a device used
to monitor the position or rotational speed of the
crankshaft. This information is used by the ECM
(Engine Control Module) to control the ignition
system timing and other engine parameters.

Figure 84.

% .
A Crankshaft position sensor
B Phonic wheel

15-36

9813/9250-2

15 -36



15 - Engine

84 - Sensor
03 - Crankshaft Position

Operation

(For: AJ48D) square wave signal with Hall effect when the motor
is rotating.

The crankshaft position sensor is installed on the . _ .

timing gear case. The sensor reads the signal from This data, together with the signal from the sensor,

the phonic wheel installed on the engine pulley. allows the ECM to control the fuel injection with

respect to the TDC (Top Dead Centre) of the piston.
The sensor sends an analogue signal to the ECM
(Engine Control Module). The sensor produces a 5V

Figure 85.

TDC

s e I e *>" b
1 ECM 2 Camshatft position sensor
3 Camshaft phonic wheel 4 Crankshaft position sensor
5 Crankshaft phonic wheel 6 Fuel injector
A Camshaft sensor signal B Crankshaft position sensor signal
C1-C2  Current pulse-injector solenoid coil D1-D2  Fuel Injection

TDC TDC
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15 - Engine

84 - Sensor
03 - Crankshaft Position

Check (Operation) Adjust
(For: AJ48D) (For: AJ48D)
Carefully inspect the sensor. If it is found to be Adjust the crankshaft position sensor as follows:

defective, replace the sensor.

1. Measure the distance between the top surface
of the bracket and the external diameter of the
phonic wheel.

Figure 86.

A Bracket
B Phonic wheel
C Measurement 1

2. Measure the distance between the surfaces of
the sensor as shown.

Figure 87.

D Sensor
E Measurement 2

3. The difference between the two measurements
gives the air gap value.
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84 - Sensor
03 - Crankshaft Position

Figure 88. Remove and Install

(For: AJ48D)

Before Removal

1. Make sure that the engine is safe to work on. If
the engine has been running, let it cool before
you start the service work.

2. Clean the sensor and the adjacent area of the
timing gear case.

Remove

1. Get access to the crankshaft position sensor.

D Sensor
F Arrgap 2. Disconnect the electrical connector from the
4. The air gap value should be between 0.2mm sensor.

(0.008in) and 1.2mm (0.047in). Figure 90.

5. If required insert one or two spacers based on
the air gap value calculated.

Figure 89.
[ ® Y

“ I

A VEIectricaI connector
3. Remove the screw, the sensor, and the spacer.
Figure 91.
D Sensor
G Spacer

6. The spacers have a calibrated thickness of
0.2mm (0.008in).

B Screw
C Sensor
D Spacer

The crankshaft position sensor is a non-serviceable
item. If the sensor is defective it must be replaced.
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15 - Engine

84 - Sensor
03 - Crankshaft Position

Install

1. Installation is the opposite of the removal
sequence.

2. Make sure you adjust the sensor air gap before
the final installation.

Refer to: Adjust (PIL 15-84-03).

3. Tighten the screw to the correct torque value.

Table 34. Torque Values

Item Nm
B 8
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84 - Sensor
06 - Camshaft Position

06 - Camshaft Position

INtroduction .........evviiiiiccccceeeeeeee e, 15-41
Operation .......cccveeeeeicciiieee e 15-42
Check (Operation) .......cccceeviieeeeeiiiieee e, 15-43
AJUST oo 15-43
Remove and Install ..................cccinnn, 15-44

Introduction

(For: AJ48D)

The camshaft position sensor is a device that detects
the passing of a gap on the camshaft phonic wheel. It
sends a signal to the ECM (Engine Control Module)
which stroke number piston is on so that the ECM
knows which cylinder to inject the fuel into.

7 Figure 92.

A Camshaft position sensor
B Camshaft gear
C Phonic wheel
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15 - Engine

84 - Sensor
06 - Camshaft Position

Operation

(For: AJ48D) The signal is read through the phonic wheel phased
on the camshaft.

The camshaft position sensor is installed on the ] ]

timing gear case. The purpose of the camshaft ~ The ECM (Engine Control Module) will select the

position sensor is to identify the position of the correct cylinder for fuel injection.

camshaft with respect to the engine crankshaft and

consequently the position of the pistons.

Figure 93.

TDC 2 3

|y e 0 *>" b
1 ECM 2 Camshaft position sensor
3 Camshaft phonic wheel 4 Crankshaft position sensor
5 Crankshaft phonic wheel 6 Fuel injector
A Camshaft sensor signal B Crankshaft position sensor signal
C1-C2  Current pulse - injector solenoid coil D1-D2 Fuel Injection

TDC TDC (Top Dead Centre)
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15 - Engine

84 - Sensor
06 - Camshaft Position

Check (Operation) Adjust
(For: AJ48D) (For: AJ48D)
1. Carefully inspect the sensor. If it is found to be Adjust the camshaft position sensor as follows:

defective, replace the sensor.

) ) o . 1. Measure the distance between the top surface of
2. Inspect the sealing O-ring, if it is defective, the timing gear case and the tooth surface on the
replace it. phonic wheel.

Figure 94.

A Tim}ng gear case
B Tooth surface
C Measurement 1

2. Measure the distance between the surfaces of
the sensor as shown.

Figure 95.

D Sensor
E Measurement 2

3. The difference between the two measurements
gives the air gap value.
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84 - Sensor
06 - Camshaft Position

Figure 96.

D Sensor
F Airgap

4. The air gap value should be between 0.2mm
(0.008in) and 1.2mm (0.047in).

5. If required insert one or two spacers based on
the air gap value calculated.

Figure 97.

6. The spacers have a calibrated thickness of
0.2mm (0.008in).

Remove and Install

(For: AJ48D)

Before Removal

1. Make sure that the engine is safe to work on. If
the engine has been running, let it cool before
you start the service work.

2. Clean the sensor and the adjacent area of the
engine block.

Remove

1. Get access to the camshaft position sensor.

2. Disconnect the electrical connector from the
Sensor.

| A Electrical connector
3. Remove the screw, the sensor, and the spacer.

Figure 99.

The camshaft position sensor is a non-serviceable
item. If the sensor is defective it must be replaced.
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15 - Engine

84 - Sensor
06 - Camshaft Position

Install

Figure 100.

Screw

Sensor

Spacer

Crankshaft

Phonic wheel tooth

MTmMOO W~

—_

Rotate the crankshaft until a tooth on the phonic
wheel, which is installed on the camshaft, is
visible from the timing case hole.

2. Adjust the camshaft position sensor air gap.

3. Install the required quantity of spacers on the
sensor.

4. Attach the sensor onto the timing case with the
screw.

5. Tighten the screw to the correct torque value.

Table 35. Torque Values

Item Nm
B 8
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84 - Sensor

17 - Temperature and Manifold Air Pressure (TMAP)

17 - Temperature and Manifold Air
Pressure (TMAP)

Introduction

(For: AJ48D)

INtrodUCtioN ....eeveiei e 15-46
Operation ........cccooeeicieiienee e 15-47 The TMAP (Temperature Manifold Absolute
Check (Condition) .......ccceviiiiiiiiieeeeee, 15-47 Pressure) sensor is mounted in a port on top of the
Remove and Install .............cccoevveeiiiiineeeens 15-48 inlet manifold. It measures the inlet manifold boost air
pressure and temperature. The sensor incorporates
a piezo resistive element and resistor.
A TMAP senso
B Intake manifold
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15 - Engine
84 - Sensor

17 - Temperature and Manifold Air Pressure (TMAP)

Operation Check (Condition)

(For: AJ48D) (For: AJ48D)

The TMAP (Temperature Manifold Absolute 1.
Pressure) sensor measures the inlet manifold boost
air pressure and temperature. The sensor produces

Remove oil and sludge contamination from the
sensor.

an analogue signal voltage proportional to air 2. Carefully inspect the sensor. If it is defective,
pressure. replace it.
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15 - Engine
84 - Sensor

17 - Temperature and Manifold Air Pressure (TMAP)

Remove and Install

(For: AJ48D)

Before Removal

1. Make sure that the engine is safe to work on. If
the engine has been running, let it cool before
you start the service work.

2. Clean the sensor and the adjacent area of the
inlet manifold.

Figure 102.

A Inlet manifold

B TMAP (Temperature Manifold Absolute
Pressure) sensor

C Screws

Remove
1. Get access to the engine.

2. Disconnect the electrical connector from the
sensor.

3. Remove the screws.
4. Remove the TMAP sensor.

The TMAP sensor is a non-serviceable item. If the
sensor is defective, it must be replaced.

Install

Figure 103.

A Inlet manifold
B TMAP sensor
C Screws

1. Installation is the reversal of the removal
procedure.

2. Carefully push the sensor into its location bore in
the inlet manifold. Do not use too much force.

3. Tighten the screws to the correct torque value.

Table 36. Torque Values

Item Nm

C 6
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15 - Engine
84 - Sensor
21 - Engine Oil Pressure

21 - Engine Oil Pressure

INtroducCtion .........vvveiiiiiccccceee e, 15-49
Technical Data .......ccccooveeeeiiiiieeeeee e, 15-50
Component Identification .............cccccccuuvneeee.n. 15-50
Operation .......cccoeeiiiiii e 15-51
Remove and Install ..................cccinnn, 15-51

Introduction

(For: AJ48D)
The engine oil pressure sensor is a device to alert the
ECM (Engine Control Module) if the pressure inside
the engine is outside the set limits.

The sensor is mounted on the engine crankcase.

15-49
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15 - Engine
84 - Sensor
21 - Engine Oil Pressure

Technical Data

(For: AJ48D)

Table 37. Technical Data

Intervention pressure
(MIN.)

0.8 £ 0.1bar
(11.6 £ 1.5psi)

Component Identification

(For: AJ48D)

Figure 104.

A Engine oil pressure sensor
B Starter motor
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15 - Engine
84 - Sensor
21 - Engine Oil Pressure

Operation

(For: AJ48D)

The oil pressure sensor is Normally Closed. The
sensor is calibrated.
Refer to: Technical Data (PIL 15-84-21).

When the oil pressure is low, the sensor closes the
electrical circuit and the warning lamp is switched
ON.

Remove and Install

(For: AJ48D)

Before Removal

1. Make sure that the engine is safe to work on. If
the engine has been running, let it cool before
you start the service work.

Remove
1. Get access to the oil pressure semsor.

2. Disconnect the electrical connector from the
engine oil pressure sensor.

Figure 105.

A Electrical connector

3. Use adeep socket to remove the sensor from the
oil cooler housing.

B Oil pressure sensor

4. Puta cap on the open port to prevent loss of fluid
and ingress of dirt.

The engine oil pressure sensor is a non-serviceable
item. If the sensor is faulty or damaged it must be
renewed.
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15 - Engine
84 - Sensor

21 - Engine Oil Pressure

Install

1. Replacement is the reversal of the removal
procedure.

2. Tighten the engine oil pressure sensor to the
correct torque value.
Table 38. Torque Values

Item Nm
B 35
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15 - Engine

84 - Sensor
24 - Fuel Temperature

24 - Fuel Temperature Introduction

Introduction .........cccoviiiii 15-53 .

Operation .......cccveeeeeicciiieee e 15-54 (For: AJ48D)

Remove and Install .................coooiiiiinenen, 15-54 The fuel temperature sensor is an integra| part of the

fuel injection high pressure pump.

Figure 107.

A Fuel temperature sensor
B Fuel pump
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15 - Engine
84 - Sensor
24 - Fuel Temperature

Operation

(For: AJ48D)

The fuel temperature sensor detects the fuel
temperature as it enters the high pressure fuel
injection pump. The ECM (Engine Control Module)
processes the analogue signal sent by the sensor to
determine the fuel temperature. The ECM responds
and adjusts the fuel pressure.

Remove and Install

(For: AJ48D)

This part is a non-serviceable component, if it is
defective, replace the fuel injection high pressure

pump.
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15 - Engine

84 - Sensor
26 - Fuel Pressure

26 - Fuel Pressure Introduction
Introduction .........cccoviiiii 15-55 .

Operation .......cccveeeeeicciiieee e 15-56 (For: AJ48D)
Remove and Install ..........ccooveiiiiiiiiiiieenn, 15-56

Introduction

The fuel pressure sensor is an integral part of the
high pressure pump.

Figure 108.

A Fuel pressure sensor
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15 - Engine
84 - Sensor
26 - Fuel Pressure

Operation

(For: AJ48D)

Operation

The fuel pressure sensor monitors the fuel pressure
in the inlet port of the high pressure pump and it is
controlled by the ECM (Engine Control Module) via
PWM (Pulse Width Modulation).

The digital signal varies the valve opening in
proportion to the amount of fuel injected into the
fuel injection pump and consequently manages the
excess fuel to be sent back to the fuel tank.

Remove and Install

(For: AJ48D)

Remove and Install

It is not possible to perform any maintenance on the
fuel pressure sensor, as it is an integral part of the
pump unit. Never remove the fuel pressure sensor
from the pump.

If it is defective, replace the high pressure pump.
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15 - Engine

84 - Sensor
27 - Fuel Rail Pressure

27 - Fuel Rail Pressure Introduction

INtroduction .......cceeeeeviieeie e 15-57

Operation .......cccveeeeeicciiieee e 15-58 (For: AJ48D)

Remove and Install ..........ccooveiiiiiiiiiiieenn, 15-58 The fuel rail pressure sensor is an integra] part of the

common fuel rail assembly.

Figure 109.
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15 - Engine

84 - Sensor
27 - Fuel Rail Pressure

Operation

(For: AJ48D)

The fuel pressure sensor measures the pressure of
the fuel in the fuel rail. The signal sent to the ECM
(Engine Control Module) is analogue. The voltage
and resistance detected by the ECM are proportional
to the fuel pressure.

Remove and Install

(For: AJ48D)

It is not possible to perform any maintenance on the
fuel pressure sensor, as it is an integral part of the
rail unit. Never remove the fuel pressure sensor from
the rail.

If it is defective, replace the complete common rail
assembly.
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15 - Engine
84 - Sensor
33 - Coolant Temperature

33 - Coolant Temperature

INtroduction .......ccceeevveeee i 15-59
Technical Data .......ccccooveeeeiiiiieeeeee e, 15-60
Component Identification .............cccccccuuvneeee.n. 15-60
Operation .......cccoeeiiiiii e 15-61
Check (Operation) .......cccceevviieeeeiniiieieiiieenn, 15-61
Remove and Install ...........ccccoevviieiiiiinnnns 15-62

Introduction

(For: AJ48D)

The coolant temperature sensor is a device used to
measure the coolant temperature inside the engine.
The sensor is installed on the cylinder head.
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15 - Engine
84 - Sensor

33 - Coolant Temperature

Technical Data

(For: AJ48D)

Component Identification

(For: AJ48D)

Table 39.
Temperature Resistance
-40°C (-39.9°F) 38,313-52,926Q
-10°C (14.0°F) 7,800-8,800Q
0°C (32.0°F) 5,227-6,623Q
15°C (59.0°F) 2,900-3,100Q
25°C (77.0°F) 2,062-2,180Q
80°C (175.9°F) 250-3480Q
110°C (229.8°F)" 142Q
140°C (283.8°F) 67-76Q

(1) 110°C (229.8°F)

is the upper threshold
temperature limit. If coolant temperature reaches to
this value, Engine ECU activates the fault P0217.

Figure 110.

A Coolant temperature sensor
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15 - Engine
84 - Sensor
33 - Coolant Temperature

Operation

(For: AJ48D)

The sensor is used by the ECM (Engine Control
Module) to control the high temperature indicator
light signal and to control the electric fan of the
coolant radiator.

The high temperature indicator light is switched
ON at temperatures between 106-108°C (222.7-
226.2°F).

Check (Operation)

The operational check of the coolant temperature
sensor must be done when the engine is running.

1. Use a suitable digital multimeter to measure the
resistance of the coolant temperature sensor.

2. When the temperature of the coolant is less than
the specified, disconnect the wire connector from
the coolant temperature sensor.

Temperature: 50°C (121.9°F)

3. Place one lead of the multimeter on the
connector of the coolant temperature sensor.
Place the other lead of the multimeter on a
ground for the coolant temperature sensor.

4. Measure the resistance. Make sure that the
resistance is within the specified limit.
Resistance: 54 1 2Q

5. Repeat the step 3 and 4 when the temperature
of the coolant is approximately specified.
Temperature: 120°C (247.8°F)

6. Measure the resistance. Make sure that the
resistance is not less than the specified value.
Resistance: 15Q

7. Ifthe resistance through the coolant temperature

sensor is not within the given resistances,
replace the coolant temperature sensor.

15 - 61 9813/9250-2 15 - 61



15 - Engine
84 - Sensor
33 - Coolant Temperature

Remove and Install

(For: AJ48D)

Before Removal

1. Make sure that the engine is safe to work on. If
the engine has been running, let it cool before
you start the service work.

2. Drain the coolant from the engine.

Remove
1. Get access to the coolant temperature sensor.

2. Disconnect the electrical connector from the
sSensor.

3. Remove the sensor from the cylinder head.

Figure 112.
f——

~ v ‘ .
B Coolant temperature sensor

4. Puta cap on the open port to prevent loss of fluid
and ingress of dirt.

The coolant temperature sensor unit is a non-
serviceable item. If the sensor is faulty or damaged
it must be replaced.

Install

1. Installation is the opposite of the removal
procedure.

2. Tighten the coolant temperature sensor to the
correct torque value.

3. Fill the cooling system with the recommended
coolant mixture.

4. Start the engine and check for coolant leaks.

Table 40. Torque Values

Item Nm

B 20
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Acronyms Glossary

DEF Diesel Exhaust Fluid

DOC Diesel Oxidation Catalyst
ECM Engine Control Module

EGR Exhaust Gas Recirculation
HPV High Pressure Valve

IMV Inlet Metering Valve

NOx Nitrogen Oxide

SCR Selective Catalytic Reduction
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INtroduction .........ceeeeeveeiiii e 18-3
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Introduction

Maintenance information for some components
pertaining to the fuel system is contained within the
Manufacturer's engine manual and is available as a
stand-alone document on JCB Service Pro.

Refer to: servicepro.jcb.com.
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18 - Fuel and Exhaust System
00 - Fuel and Exhaust System

00 - General

Health and Safety

Fuel

Fuel is flammable, keep naked flames away from the
fuel system. Stop the engine immediately if a fuel
leak is suspected. Do not smoke while refuelling or
working on the fuel system. Do not refuel with the
engine running. Completely wipe off any spilt fuel
which could cause a fire. There could be a fire and
injury if you do not follow these precautions.

Fluid Under Pressure

Fine jets of fluid at high pressure can penetrate the
skin. Keep face and hands well clear of fluid under
pressure and wear personal protective equipment.
Hold a piece of cardboard close to suspected
leaks and then examine the cardboard for signs of
fluid. If fluid penetrates your skin, get medical help
immediately.

WARNING! Do not open the high pressure fuel
system with the engine running. Engine operation
causes high fuel pressure. High pressure fuel spray
can cause serious injury or death.

Notice: Do not allow dirt to enter the fuel system.
Before disconnecting any part of the fuel system,
thoroughly clean around the connection. When a
component has been disconnected, for example
a fuel pipe, always install protective caps and
plugs to prevent dirt ingress. Failure to follow these
instructions will lead to dirt entering the fuel system.
Dirt in the fuel system will seriously damage the fuel
injection equipment and could be expensive to repair.

Notice: The high pressure fuel system is extremely
susceptible to damage if it is contaminated. Always
clean the engine using the correct procedures before
carrying out maintenance. Contamination of the fuel
system can cause catastrophic failure of the engine.

Notice: Running the engine with air in the system
could damage the fuel injection pump. After
maintenance, the system must be bled to remove
any air.

Notice: Clean the engine before you start
engine maintenance. Obey the correct procedures.
Contamination of the fuel system will cause damage
and possible failure of the engine.

CAUTION! It is illegal to pollute drains, sewers
or the ground. Clean up all spilt fluids and/or
lubricants. Used fluids and/or lubricants, filters and
contaminated materials must be disposed of in
accordance with local regulations. Use authorised
waste disposal sites.

Technical Data

(For: AJ48D)

Table 41. Fuel System Data

High pressure pump
type

Denso HP3

Direction of rotation from
flywheel side

Anti-clockwise

Fuel lift pump type (if in-
stalled)

Electrically operated

Maximum pressure at in-
jection pump inlet

0.22bar (3.2psi)

Injector information

Electronically controlled
solenoid actuated in-
jectors. Each injector is
marked with a unique
calibration code.

Table 42. Fuel Filter

Description Value
Filtering surface 0.23m?
Degree of filtration 5um

Max operating pressure |2bar (29.0psi)
Max flow rate 3.17L/min
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00 - General

18 - Fuel and Exhaust System
00 - Fuel and Exhaust System

Figure 113.

Page 18-5
Page 18-6

For: AJ48D [T4AF] ..o,
For: AJ48D [T0] ..oveeverereeeerereeenn.

Component Identification

(For: AJ48D [T4F])
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F Hose- fuel pump to secondary fuel filter

D Hose- secondary fuel filter to FIP
H Fuel pump

M Hose- fuel tank to primary fuel filter

B Fuel tank filler
K Primary fuel filter

9813/9250-2

L Hose- overflow return

E Engine base panel
G Secondary fuel filter

18-5

J Hose- primary fuel filter to fuel pump

A Fuel tank
C Engine
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00 - Fuel and Exhaust System
00 - General

(For: AJ48D [T0])

Figure 114.
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A Fuel tank B Fuel tank filler
C Engine D Hose- secondary fuel filter to FIP
E Engine base panel F Hose- fuel pump to secondary fuel filter
G Secondary fuel filter H Fuel pump
J Hose- primary fuel filter to fuel pump K Primary fuel filter
L Hose- overflow return M Hose- fuel tank to primary fuel filter
N Lubricity filter
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18 - Fuel and Exhaust System

00 - Fuel and Exhaust System
00 - General

Operation

(For: AJ48D)

The fuel system is central to the performance and
efficiency of the engine, distributing an accurate
amount of fuel to each cylinder at exactly the right
time.

Fuel is drawn from the fuel tank by the electric
lift pump integral via the pre-filter/water separator.
(The fuel lift pump is integral with the pre-filter/water
separator assembly.)

Fuel is pressurised at low pressure by the electric lift
pump and passes through an engine mounted fuel
filter on its way to the inlet on the high pressure pump.

Important: Use of the correct fuel grade, together
with effective filtration and decontamination of the
fuel is essential. The high pressure pump, injectors
and engine can be damaged beyond repair by
contaminated fuel or use of incorrect fuel.

The high pressure fuel injection pump is a rotary
type and is gear driven by the engine. The pump
consists of two sections, the transfer pump and high
pressure pump. Fuel is first pressurised to about 6bar
(87.0psi) by the transfer pump. A constant pressure
is maintained regardless of engine speed by the
regulating valve.

Fuel is transferred to the high pressure pump via
the IMV (Inlet Metering Valve). The metering valve
controls the amount of fuel transferred depending on
the engine operating parameters (throttle position,
coolant temperature etc.). The metering valve is
controlled by the ECM (Engine Control Module).

Some fuel flows through the pump at all times to
provide internal lubrication and cooling. This fuel
bleeds back to tank via the bleed-off fuel lines.

Pressurised fuel from the high pressure pump
passes into the common fuel rail. The high pressure
pump is capable of pressurising the fuel in the rail up
to 2,000bar (29,007.5psi). The ECM controlled IMV
is used to control the amount, and therefore pressure
of the fuel in the common rail.

In some operating conditions the inlet metering valve
is not able to reduce the rail pressure quickly enough
(if the operator goes from full throttle to no throttle
suddenly for example). In these circumstances the
rail pressure is dumped to the bleed off line using the
ECM controlled electric HPV (High Pressure Valve).

High pressure fuel pipes connect the injectors to
the common fuel rail. The injectors are electrically
controlled and incorporate a small solenoid valve.

Injection timing is determined by the ECM. Electrical
data from several sensors is continually monitored
and processed by the ECM to determine when, how
much and to which cylinder fuel must be injected.

The injectors inject fuel in response to a supply
of electrical current from the ECM. So precise is
the control that several injections of fuel occur
during each firing stroke for maximum efficiency and
minimum emissions. During fuel injection some fuel
bleeds off the injectors and back to tank via bleed off
lines.

18 -7

9813/9250-2

18 -7



18 - Fuel and Exhaust System
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00 - General

Figure 115.

A ECM B  Fuel high pressure pump
B1 IMV B2 Fuel high pressure pump (transfer section)
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00 - General

B3 Fuel high pressure pump (high pressure B4 Pressure regulating valve (transfer section)
section)
C Common fuel rail C1 HPV
D High pressure fuel lines E Bleed off fuel lines
F  Fuel injectors G Fuelfilter
H Pre-filter/water separator J  Electric fuel lift pump
K  Fuel tank
Table 43. Colour code key
Colour Component
Green Tank pressure
Blue Transfer pressure
Red Injection rail pressure
Yellow Electrical connections
-ECM - injectors
Light Green Pump internal pressure,
injector bleed-off
18 -9 9813/9250-2
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Clean

Cleanliness Requirements

Important: Additional cleaning must be carried out
prior to working on the high pressure fuel system.
It is extremely important the high pressure fuel
components and the adjacent parts of the engine
are meticulously cleaned before any components are
removed. Refer to: Effects of Contamination.

Before starting work on the high pressure fuel
system, make sure that the working environment
is suitable. Refer to: Maintenance Environment,
Common Rail Fuel Injection.

1. Obey all fuel
information.

system health and safety

2. Clean the machine, prior to completing any
maintenance work.

3. Clean the engine.

4. Remove the hoses, electrical harnesses and
ancillaries to improve access and expose any
remaining trapped dirt close to the relevant high
pressure components.

5. Wash away any remaining dirt or debris and then
dry the area using a compressed air jet. When
the area is dry use a soft clean brush to remove
sand or grit particles that remain.

Effects of Contamination

While the requirement for a good level of cleanliness
is well known and common practice, the introduction
of high pressure common rail fuel injection
necessitates working to new levels of cleanliness.

Once inside the system, fuel circuit contaminants
greatly affect the performance and life of the fuel
injection equipment. For example, contaminants in
the fuel pump will develop internal wear to cause
internal leakage and hence lower discharges. Use
of poor quality fuels and poor maintenance could
also lead to contaminants entering the fuel injectors.
There is a possibility of catastrophic equipment
failure if debris should prevent the injectors from fully
closing. The main contaminants can be classified as
follows:

. Solid Particles - sand, fibres, metallic particles,
welding scale, sealing materials and wear
particles etc.

. Liquid - usually water and incompatible oils and
greases.

. Gases - Air, sulphur dioxide etc. which can
create corrosive compounds if dissolved in the
fluid.

These contaminants can  appear  during
manufacture, assembly, operation and maintenance.

The fuel filter is rated at 5 micron = 0.005mm
(0.0002in). Listed are a few typical comparisons of
micron size:

Figure 116.

A
1 O
A 8 microns

B 70 microns
C 100 microns

. Red Blood Cell = 8 microns (0.008mm,
0.000315in).

. Human Hair = 70 microns (0.07mm, 0.00275in).

. Grain of Salt = 100 microns (0.1mm,
0.00394in).

. The smallest particle visible to the naked eye is
40 microns (0.00157in) approximately.

Y Y

The fuel filter must be changed in accordance with
the applicable service schedule and procedures. The
water in fuel sensor must be maintained to make sure
of correct operation at all times.

The potential for engine damage due to fuel
contamination is much greater when using common
rail injection technology than with mechanical
injection systems. This is because common rail
requires components with smaller manufacturing
tolerances, especially the fuel injectors. In addition,
common rail operates at much higher fuel pressures,
over five times that of mechanical systems.

Similar pressures are used by commercial water
jet cutting machines to cut metal. Fortunately clean
diesel fuel has lubricating qualities that prevents
erosion of components but it is obvious that
contaminated fuel will cause serious damage at such
high pressures.

Maintenance Environment, Common Rail
Fuel Injection

Depending on circumstances engine maintenance
may be required in various working environments.
Obviously procedures are best carried out in a
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dedicated workshop equipped with a suitable clean
room, but in practice this is not always possible.

Maintenance procedures requiring removal or
replacement of fuel system components, particularly
high pressure components, require special
precautions to make the working environment
suitable, reducing the risk of contamination to an
absolute minimum.

Use the following guidelines to make sure you reduce
the chances of fuel system contamination when
working in different environments:

Worksite - Open to weather

This repair site is not an acceptable location. Only
in extreme circumstances should a machine be
repaired on an open site. Use the guidelines below:

. Clean the engine. If the machine is on hard
standing, clean away the material washed from
the engine.

. Place suitable clean boards on the ground
around the machine.

. Erect clean plastic sheeting to shelter the
engine from wind and rain.

. Wear a new disposable environmental type suit
when working on the fuel system. If the suit
becomes contaminated with mud, move away
from the engine and change into a new suit.

. Use clean latex gloves (non-powdered).

. Before you start work make sure that all the
required replacement parts and tools are on
site. Make sure that the replacement parts are
still sealed inside their packaging.

. Put caps on all exposed ports and orifices
immediately. Do not leave them open.

. High pressure fuel pipes MUST BE RENEWED
if any pipe joint is loosened or disconnected. DO
NOT re-use the original pipe.

Worksite - Closed to weather from above

This repair site is the least acceptable condition,
if possible move the machine to a more suitable
environment. Use the guidelines below:

. Clean the engine. Clean the floor of all material
washed from the engine.

. Place suitable clean boards on the ground
around the machine.

. Erect clean plastic sheeting to shelter the
engine from the wind and the possibility of
debris such as dirt and dust falling from above.

. Wear a new disposable environmental type suit
when working on the fuel system. If it becomes
contaminated with mud, move away from the
engine and change into a new suit.

. Use clean latex gloves (non-powdered).

. Before you start work make sure that all the
required replacement parts and tools are on
site. Make sure that the replacement parts are
still sealed inside their packaging.

. Put caps on all exposed ports and orifices
immediately. Do not leave them open.

. High pressure fuel pipes MUST BE RENEWED
if any pipe joint is loosened or disconnected. DO
NOT re-use the original pipe.

Vehicle Maintenance Workshop

Unless the workshop has a dedicated ‘sealable
clean room' work bay, precautions must still be taken.

. Clean the engine. Clean the engine in the
dedicated area and then move it to the
workshop.

. Clean the floor area around the machine.

. Erect clean plastic sheeting to shelter the
engine from any wind and the possibility of
debris such as dirt and dust falling from above.

. Make sure that workshop doors to the outside
are kept closed. A gust of wind through an open
door will easily blow sand particles into the air.

. Make sure your work wear is clean, non-flocking
and lint free. If in doubt wear a new disposable
environmental type suit.

. Use clean latex gloves (non-powdered).

. Before you start work make sure that all the
required replacement parts and tools are on
site. Make sure that the replacement parts are
still sealed inside their packaging.

. Put caps on all exposed ports and orifices
immediately. Do not leave them open.

. High pressure fuel pipes MUST BE RENEWED
if any pipe joint is loosened or disconnected. DO
NOT re-use the original pipe.
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18 - Fuel and Exhaust System

00 - Fuel and Exhaust System
00 - General

Check (Leaks)

1.

Make the machine safe.
Refer to: PIL 01-03-27.

Open the engine compartment cover.
Refer to: Open and Close (PIL 06-06-06).

Check the engine compartment, fuel pipes and
the area below for leaks.

Start the engine.

While the engine is running, check the engine
compartment, fuel lines and the area below for
leaks.

If necessary, repair or replace any damaged
components.

Bleed

(For: AJ48D)

A Notice: Do not allow dirt to enter the system.

Before disconnecting any part of the system,
thoroughly clean around the connection. When a
component has been disconnected, always install
protective caps and plugs to prevent dirt ingress.

Failure to follow these instructions will lead to
dirt entering the system. Dirt in the system will
seriously damage the systems components and
could be expensive to repair.

Make the machine safe.
Refer to: PIL 01-03-27.

Open the rear access cover.
Refer to: PIL 06-06.

Loosen the bleed screw on the fuel filter.

Turn on the ignition until fuel with no air flows
freely from the valve, then close the bleed screw.

Start the engine and check for smooth running.

If the engine continues to run roughly, again
bleed the fuel system.

Figure 117.

A Bleed screw
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18 - Fuel and Exhaust System

03 - Tank

03 - Tank

Contents Page No.
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18 - Fuel and Exhaust System

03 - Tank
00 - General

00 - General Introduction

Introduction ... 18-15 The fuel tank is a safe container for storing flammable
Remove and Install .............cccoeoieiiiiinennnns 18-16 fluids, from here the fuel is pumped into the engine.

There can be condensation in a partially filled fuel
tank. Therefore, you must fill the fuel tank after you
operate the engine.

Drain the water and sediment from any fuel storage
tank at the recommended service intervals.
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18 - Fuel and Exhaust System

03 - Tank
00 - General

Remove and Install

Remove

1.

TMOOW>»

Make the machine safe with the boom arm
lowered.

Check the fuel pipes for leaks.
Refer to: Check (Leaks) (PIL 18-00-00).

Tighten the set screw and nuts to the correct
torque value.

Table 44. Torque Values

Refer to: PIL 01-03-27.

Item

Nm

D 22

Put a label on the fuel pipes to help installation.

F 89.5

2.1. Disconnect the fuel sensor plug connection.

2.2. Plug all the open ports and hoses to prevent
contamination.

Remove the feed and return fuel lines.

Place a container of suitable size beneath the
machine.

4.1. Remove the drain plug.
Remove the fastener and bracket.
Remove the nuts (x2) from base plate.

Unscrew the fastening set screw (x2) of the fixing
strap on the fuel tank.

7.1. Remove the fixing strap (x2) from the fuel
tank.

Remove the fuel tank away from the machine.

Figure 118.

Turntable

Fuel tank
Strap (x2)

Set screw (x2)
Base plate
Nut (x2)

Install

1.

The installation procedure is the opposite of the
removal procedure. Additionally do the following
steps.

Bleed the fuel system.

Refer to: Bleed (PIL 18-00-00).
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18 - Fuel and Exhaust System

09 - Filter

09 - Filter

Contents Page No.
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18 - Fuel and Exhaust System

09 - Filter
00 - General

00 - General Introduction

Intr(.)duction. .................................................... 18-19 The fuel filter consists of a paper element folded in
Drain and Fill ..., 18-20 such a way as to give a very large surface area. It is
Remove and Install ...........ccocoooeviiiiieceiieee. 18-20 most important that the fuel filter is changed regularly

in accordance with the machine service schedule.
Use only the correct specification filters.
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18 - Fuel and Exhaust System

09 - Filter
00 - General

Drain and Fill

(For: AJ48D)

1. Obey all fuel system health and safety
information.

Refer to: Health and Safety (PIL 18-00-00).

2. Drain off any water in the fuel filter element and
the water separator by turning the tap.

A Fuel filter

Remove and Install

(For: AJ48D)

Obey all fuel system health and safety information.
Refer to: PIL 01-03-27.

Make sure that you keep a suitable container to
collect the fuel from the cartridge, when you remove
the water in fuel sensor from the cartridge.

Remove

1. Make sure that the engine is safe to work on. If
the engine has been running, let it cool before
you start the service work.

2. Get access to the filter.
3. Clean around the filter cover and housing.

4. Loosen the drain nut and allow the water/ fuel to
drain into a suitable container.

5. Remove the filter and O-ring.

Figure 120.

A Fuel pipe
B Filter housing
C Cartridge

6. If required, remove the water in fuel sensor.

7. With strap wrench remove the cartridge from the
filter housing.

Install

1. The installation procedure is the opposite of the
removal procedure. Additionally do the following
step.

2. Install a new O-ring into filter housing and
lubricate with clean fuel.

3. Bleed the fuel system.
Refer to: Bleed (PIL 18-00-00).

18 - 20

9813/9250-2

18 - 20



18 - Fuel and Exhaust System

09 - Filter
15 - Lubricity Filter

15 - Lubricity Filter

Remove and Install

(For: AJ48D [T0])

Special Tools
Description
Final fuel filter removal

tool - engine mounted
(430 Engine)

Part No. Qty.
320/A7126 1

Hot Components

Touching hot surfaces can burn skin. The engine will
be hot after the unit has been running. Allow the
engine to cool before servicing the unit.

Notice: Do not allow dirt to enter the fuel system.
Before disconnecting any part of the fuel system,
thoroughly clean around the connection. When a
component has been disconnected, for example
a fuel pipe, always install protective caps and
plugs to prevent dirt ingress. Failure to follow these
instructions will lead to dirt entering the fuel system.
Dirt in the fuel system will seriously damage the fuel
injection equipment and could be expensive to repair.

Remove

1. Make the machine safe.
Refer to: PIL 01-03.

2. Access the lubricity fuel filter.

3. Put the container below the filter to collect
leakage fuel.

4. With help of a filter wrench loosen the filter
cartridge.
Special Tool: Final fuel filter removal tool - engine
mounted (430 Engine) (Qty.: 1)

5. Remove the cartridge with hands.

Figure 121.

A Filter head
B Hand pump
C Filter cartridge

Install

1. The installation procedure is opposite of the
removal procedure. Additionally make sure
following steps:

2. Apply clean engine oil to the new fuel filter
gasket.

3. Do not fill new filter cartridge with fuel, possibility
of contamination of fuel system.

4. Operate the hand pump on filter head, before
starting the engine.

5. Dispose of the collected fuel according to local
regulations.
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18 - Fuel and Exhaust System

12 - Water Separator

12 - Water Separator

Contents Page No.
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18 - Fuel and Exhaust System

12 - Water Separator
00 - General

00 - General

INtroduction .......coeeeiiiieeee e,
Drain and Fill .......ccooooeiiii e

Remove and Install

Introduction

The water separator is designed to separate water
and dirt from the fuel using a special chemically
treated paper filter element. A bowl installed in the
bottom of the trap collects the water removed from
the fuel.

The bowl is installed with an electric probe which
senses when the water is above a preset level.
The probe enables a suitable alarm/indicator device.
Water can be drained off by means of the drain screw
installed in the base of the bowl. It is essential that
the water trap is drained regularly. Water must be
drained immediately if the probe signals an alarm.
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18 - Fuel and Exhaust System

12 - Water Separator
00 - General

Drain and Fill

Drain

1.

Make the machine safe.
Refer to: PIL 01-03-27.

2. Get access to the water separator.
3. Examine the water separator bowl for sediment.
Refer to Figure 122.
3.1. If there is water but no sediment, open the
tap to drain the water.
3.2. If there is any sediment in the bowl, replace
the fuel filter element.
Figure 122. Water Separator
A Tap
B Bowl

Remove and Install

Remove

1.

©® N o o

Make the machine safe.
Refer to: PIL 01-03-27.

Open the engine compartment cover.
Refer to: PIL 06-06-06.

Drain the water separator.
Refer to: Drain and Fill (PIL 18-12-00).

Remove the water in fuel sensor.
Refer to: Remove and Install (PIL 18-12-04).

Remove the filter cap.
Remove the filter element.

Be careful, the filter will be full of fuel.

Remove and discard the O-ring.

Figure 123.

A Water separator
B Filter cap
C Water in fuel sensor

Install

1.

The installation procedure is the opposite of the
removal procedure. Additionally do the following
step.

Fill the filter element with clean fuel.
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18 - Fuel and Exhaust System

12 - Water Separator
04 - Water in Fuel Sensor

04 - Water in Fuel Sensor Introduction

INtrodUucCtion ...ooeoeeeeee e 18-25 The water in fuel sensor is installed in the fuel

Remove and Install ............ccoocoviiiiinnn. 18-26 filter water bowl. A warning light will illuminate in
the instrument panel to indicate that water has
accumulated in the fuel filter water bowl and must be
drained.
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18 - Fuel and Exhaust System

12 - Water Separator
04 - Water in Fuel Sensor

Remove and Install

Remove

1. Make the machine safe.
Refer to: PIL 01-03-27.

2. Remove the ignition key.

3. Open the engine compartment cover.
Refer to: PIL 06-06-06.

4. Disconnect the electrical connections.

5. Remove the sensor fixing screw.

6. Remove the sensor.

Figure 124.

A Water separator
B Filter cap
C Water in fuel sensor

Install

1. The installation procedure is the opposite of the
removal procedure.
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18 - Fuel and Exhaust System

21 - Fuel Pump

21 - Fuel Pump

Contents Page No.
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18 - Fuel and Exhaust System

21 - Fuel Pump
00 - General

00 - General Introduction

Introduction ........ .. .. ..... .................................... 18-29 The fuel lift pumps function is to raise the level of fuel
Component Identification ...........ccccceeeviineenn. 18-30 up through the system into the fuel injection system.
Remove and Install ..........ccooveiiiiiiiiiiieenn, 18-30
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18 - Fuel and Exhaust System

21 - Fuel Pump
00 - General

Component Identification

Figure 125.

Remove and Install

Remove

1.

Make the machine safe.
Refer to: PIL 01-03.

2. Open the engine compartment cover.
Refer to: PIL 06-06-06.
D 3. Turn the fuel supply to the OFF position.
4. Disconnect the electrical connector from the fuel
pump.
A Fuel pump
B Hose (Outlet) 5. Plug all the open ports and hoses to prevent
C Hose (Inlet) contamination.
D Electrical connection
6. Loosen the clamps and disconnect the hoses.
7. Putalabel on the hoses to help installation.
8. Remove the set screw (x2) and remove the fuel
pump.
Figure 126.
A Hoses
B Clamps
C Electrical connector
D Engine base panel
E Set screw (x2)
F Fuel pump
Install
1. The installation procedure is the opposite of the
removal procedure. Additionally do the following
steps.
2. Make sure that the fuel pump is clean and free
from damage.
3. Bleed the fuel system.
Refer to: Bleed (PIL 18-00-00).
4. Tighten the setscrew to the correct torque value.
Refer to: PIL 72-03.
18 - 30 9813/9250-2 18 - 30



18 - Fuel and Exhaust System

24 - Exhaust

24 - Exhaust

Contents Page No.
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18 - Fuel and Exhaust System

24 - Exhaust
00 - General

00 - General

Introduction

The exhaust system is used to guide exhaust gases
away from the controlled combustion inside the
engine by means of an exhaust pipe. Depending
on the machine design, the exhaust gas may flow
through the following components:

. Cylinder head and exhaust manifold.

. Turbocharger to increase the engine power (if
installed).

. A catalytic converter or EGR (Exhaust Gas
Recirculation) system to reduce air pollution (if
installed).

. SCR (Selective Catalytic Reduction) (if
installed). In SCR system exhaust gases
pass through the DEF (Diesel Exhaust Fluid)
injection chamber to lower the NOx (Nitrogen
Oxide) concentration in the exhaust gases.

. A silencer or muffler to reduce noise (if
installed).

The exhaust pipe carries the toxic and noxious gases
away from the users of the machine. Note machines
or generators that work indoors can quickly fill an
enclosed space with carbon monoxide or other
poisonous exhaust gases if they are not properly
vented to the outdoors.

INtroduction .......coeeeiiiieeee e, 18-33
Health and Safety ........cccoccvvveeeiiiiiieeeeee, 18-34
Check (Condition) ......cceeeeeiiiiiiiiiiieeeeee e, 18-34
Remove and Install ...........ccooeeiiiiiiiiiiiee, 18-35
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18 - Fuel and Exhaust System

24 - Exhaust
00 - General

Health and Safety

Exhaust Gases

Machine exhaust gases can harm and possibly Kill
you or bystanders if they are inhaled. Do not operate
the machine in closed spaces without making sure
there is good ventilation. If possible, install an
exhaust extractor. If you begin to feel drowsy, stop
the machine at once and get into fresh air.

Sparks

Explosions and fire can be caused by sparks from
the exhaust or the electrical system. Do not use the
machine in closed areas where there is flammable
material, vapour or dust.

Hazardous Atmospheres

This machine is designed for use in normal outdoor
atmospheric conditions. It must not be used in
an enclosed area without adequate ventilation. Do
not use the machine in a potentially explosive
atmosphere, i.e. combustible vapours, gas or dust,
without first consulting your JCB dealer.

Hot Components

Touching hot surfaces can burn skin. The engine and
machine components will be hot after the unit has
been running. Allow the engine and components to
cool before servicing the unit.

WARNING! The engine has exposed rotating parts.
Switch off the engine before working in the engine
compartment. Do not use the machine with the
engine cover open.

Check (Condition)

Excessive smoke from the exhaust stack combined
with a complaint of low power could be as a result of:

. Dirt or dust (unfiltered air) ingested directly
into the engine, resulting in damage to the
cylinder bores and/or turbocharger (if installed).
There will also be a possible increase in oil
consumption.

. Air leaks from the air hose connections.

. Exhaust manifold leaks.

. Dirty or partially blocked air filter.
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18 - Fuel and Exhaust System

24 - Exhaust
00 - General

Remove and Install

For: AJ48D [T4F] .cccovvvvvivireinnns Page 18-35 Refer to: PIL 01-03-27.

For: AJ48D [TO] ....ceeeeeeeeeeeee, Page 18-36 2. Make sure that the engine is safe to work on. If

the engine has been running, let it cool before
(For: AJ48D [T4F]) you start the service work.

A CAUTION The exhaust pipe becomes extremely 3
hot when the engine is running and will remain so ’

for some time after the engine is stopped. If you 4. Remove the exhaust flex joint from the engine.
touch the hot pipe you could be severely burned.

Get access to the exhaust system.

5. Remove the setscrew (x2) and loosen locknut

CAUTION This component is heavy. It must only (x2)
be removed or handled using a suitable lifting '
method and device. 6. Pull out the DOC (Diesel Oxidation Catalyst) and

remove the exhaust system.
Remove

1. Make the machine safe.

Figure 127.

A DOC thermal blanket B Exhaust pipe
C Exhaust support bracket D Exhaust flex joint
E Locknut (x2) F Setscrew (x2)
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18 - Fuel and Exhaust System

24 - Exhaust
00 - General

Install

1.

The installation procedure is the opposite of the
removal procedure. Additionally do the following
step.

2. Heat insulation over exhaust pipe is not
damaged.
3. Tighten the fasteners to the correct torque value.
Table 45. Torque Values
Item Nm
E 22

(For: AJ48D [T0])
A CAUTION The exhaust pipe becomes extremely

hot when the engine is running and will remain so
for some time after the engine is stopped. If you
touch the hot pipe you could be severely burned.

CAUTION This component is heavy. It must only
be removed or handled using a suitable lifting
method and device.

Remove

1.

Make the machine safe.
Refer to: PIL 01-03-27.

Get access to the exhaust system.

Remove the lock nut (x3) and disconnect exhaust
pipe with flex joint from engine.

Remove the setscrew (x3) those attach exhaust
pipe with muffler.

Remove lock nut (x4) and washer (x4) that hold
muffler with support bracket.

Remove setscrew (x4) and washer (x4) those
attach support bracket with engine.

Figure 128.

A Exhaust muffler

B Exhaust pipe with flexible joint

C Exhaust support bracket

D Locknut (x7)

E Setscrew (x11)

F Washer (x8)

Install

1. The installation procedure is opposite of the
removal procedure. Additionally make sure the
below steps:

2. All set screws are tighten to correct torque value.
Torque: 22N-m

3. Gaskets are fitted at both the ends of exhaust
pipe with flexible joint.

4. Heat insulation over exhaust pipe is not
damaged.

5. After the exhaust system is installed, start the

engine and make sure no leakage of exhaust gas
from joints.
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18 - Fuel and Exhaust System

39 - Fuel Cooler

39 - Fuel Cooler

Contents Page No.
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18 - Fuel and Exhaust System

39 - Fuel Cooler
00 - General

00 - General

Remove and Install

Hot Components

Touching hot surfaces can burn skin. The engine will
be hot after the unit has been running. Allow the
engine to cool before servicing the unit.

Optional

Remove

1. Make the machine safe.
Refer to: PIL 01-03.

2. Access the fuel cooler.

3. Put labels on the hoses for identification to help
installation.

4. Arrange suitable container to collect spilling fuel
if any.

5. Loosen worm clamp (x2) and disconnect fuel
hose (x2) from fuel cooler.

6. Plug the open ends of hoses and open ports of
the oil cooler.

7. Remove set screw (x2), plain washer (x4) and
locknut (x2).

Figure 129.
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Fuel cooler

Set screw (x2)
Plain washer (4)
Locknut (x2)
Worm clamp (x2)
Fuel hose (x2)

TMOO mW>»

Install

1. The installation procedure is opposite of the
removal procedure. Additionally make sure
following step.

2. Dispose of collected fuel according to local
regulations.

Table 46. Torque Values

Item |Description Nm
B Set screw (x2) 12
E Worm clamp (x2) 2
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21 - Cooling System

Contents Page No.
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21 - Cooling System

00 - Cooling System

00 - Cooling System

Contents Page No.
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21 - Cooling System

00 - Cooling System
00 - General

00 - General

Introduction

During the working cycle of the engine a great deal
of heat is generated. It is important that the engine is
kept at its normal operating temperature to achieve
maximum efficiency. It is the function of the cooling
system to allow the engine to reach this temperature
quickly and then maintain it.

Maintenance information for some components
pertaining to the cooling system is contained within
the Manufacturer's engine manual and is available
as a stand-alone document on JCB Service Pro.
Refer to: servicepro.jcb.com.

INtroduCtion .......eveeiiicccccceece e 21-3
Health and Safety ..........ccccciviieeeeee e, 21-4
Technical Data ..., 21-4
Component Identification ............ccccoceeiieiiinnnn. 21-5
Fault-Finding .......coooviiiiii e 21-6
Check (LeVel) woovvveeeeiiiiiieeeee e, 21-8
Remove and Install ..o, 21-9
21-3
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21 - Cooling System
00 - Cooling System

00 - General

Health and Safety Technical Data
& CAUTION The cooling system is pressurised

when the coolant is hot. When you remove the (For: AJ48D)

cap, hot coolant can spray out and burn you.

Make sure that the engine is cool before you work Table 47.

on the cooling system.

g sy Thermostat Wax element with by-

CAUTION Antifreeze can be harmful. Obey the
manufacturer's instructions when handling full
strength or diluted antifreeze.

pass blanking

Thermostat operating 79°C (174.1°F)
temperature:

Stroke at 91°C (195.7°F) | 7.5mm

Liquid recirculation (from |0.15L/min
0.3bar (4.4psi)

Water pump flow rate 75L/min
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21 - Cooling System

00 - Cooling System
00 - General

Component Identification

(For: AJ48D)

Figure 130.

A Cooling pack (radiator + CAC (Charge Air
Cooler))

C Cooling system mounting

E Hose - engine inlet

B Expansion tank

D Hose - from thermostat
F Engine base
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21 - Cooling System
00 - Cooling System

00 - General
Fault-Finding
Fault
Coolant - Loss. Table 48. Page 21-6
Coolant - Over Temperature. Table 49. Page 21-6
Coolant - Under Temperature. Table 50. Page 21-7
Coolant - Contaminated. Table 51. Page 21-7
Table 48. Coolant - Loss.

Cause Remedy

Incorrect coolant level.

Check the level.

Coolant leaking from engine radiator or cab heater.

Visually inspect the radiator heater, hoses and
connection to locate the leak.

External engine coolant leak.

Visually inspect the engine and components for
seal, gasket hose connection leaks. Make sure all
hose clips are in good condition and torqued to the
recommended figure. Make sure all spring band
clamps are in good condition and apply sufficient
pressure to the hoses.

Overheating or compression gases leaking, resulting
in loss through the radiator overflow.

See Also: Table 49. Coolant - Over Temperature.

Lubricating oil cooler leak.

Check/replace the oil cooler. Check for coolant in the
oil.

Cylinder head gasket leak.

Check/replace the head gasket.

Cylinder head cracked or porous.

Check/replace the cylinder head.

Crankcase coolant passages leaking.

Check/replace the crankcase.

Table 49. Coolant - Over Temperature.

Cause

Remedy

Incorrect coolant level (low).

Check the level.
See Also: Table 48. Coolant - Loss.

External radiator matrix blocked with dirt or chaff.

Clean exterior or radiator matrix.

Air flow to the radiator inadequate or restricted.

Check/repair fan shroud, anti-recirculation sealing,
shutters, fan sensors, fan speeds as required.

Coolant pump or fan drive belts loose.

Check/correct belt tension.

Radiator hose collapsed, restricted or leaking.

Check/replace hose.

Oil level overfilled.

Check oil level.

Cooling system pressure cap incorrect or faulty.

Replace cap with the correct rating for the system.

Over concentration of anti-freeze.

Remove part of the coolant from cooling system and
replace with water.

Temperature sensor gauge faulty.

Verify that the gauge and temperature sensor are
accurate.

Thermostat faulty, incorrect or missing.

Check/replace the thermostat.

Air or combustion gases in the cooling system.

Make sure the fill rate is not exceeded and the
correct vented thermostat is installed. If aeration
continued, check for a compression leak through the
head gasket.

Coolant pump faulty.

Check/replace the coolant pump.
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21 - Cooling System

00 - Cooling System
00 - General

Cause

Remedy

Vent line from engine and/or radiator blocked or
incorrectly routed (sudden overheating).

Check routing and operation or vent line.

Leak between the top tank and the auxiliary tank
(sudden overheating).

Check for coolant leakage between radiator auxiliary
tank and radiator top tank.

Cooling passages in radiator, cylinder head, head
gasket or crankcase blocked.

Flush the system and fill with clean coolant.

Table 50. Coolant - Under Temperature.

Cause

Remedy

Air flow across the radiator excessive.

Check/repair fan shroud, anti-recirculation sealing,
shutters, fan sensors, fan speeds as required.

Temperature sensor gauge faulty.

Check the electronic fault codes. Verify that the
gauge and temperature sensor are accurate.

Thermostat faulty, (open - not sealing).

Check/replace the thermostat.

Coolant not flowing by temperature sensor.

Check/clean coolant passages. A total coolant loss
may result in the gauge showing low temperature
initially. In which case, check the level.

Table 51. Coolant - Contaminated.

Cause

Remedy

Coolant rusty, operation without correct mixture of
antifreeze and water.

Drain and flush the cooling system. Fill with correct
mixture of antifreeze and water. Review the coolant
change interval.

Engine oil cooler, or cooler housing allowing cross
contamination of coolant with engine oil.

Remove the oil cooler assembly and check relevant
sealing elements for damage.

Lubricating oil leaks from lubricating oil cooler, head
gasket, head and crankcase.

See Also: Table 48. Coolant - Loss.
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21 - Cooling System

00 - Cooling System
00 - General

Check (Level)

(For: AJ48D)
A CAUTION The cooling system is pressurised

—_

when the coolant is hot. When you remove the
cap, hot coolant can spray out and burn you.
Make sure that the engine is cool before you work
on the cooling system.

Make the machine safe.
Refer to: PIL 01-03-27.

2. Make sure that the engine is safe to work on. If
the engine has been running, let it cool before
you start the service work.

3. Open the engine compartment cover.

Refer to: PIL 06-06-06.

4. Get access to the expansion tank.

5. Check the level of coolant in the radiator and in
the expansion tank.

6. If necessary, fill the cooling system with correct
coolant.
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21 - Cooling System

00 - Cooling System
00 - General

Remove and Install

(For: AJ48D) 6.
A CAUTION The cooling system is pressurised
when the coolant is hot. When you remove the 7.
cap, hot coolant can spray out and burn you.
Make sure that the engine is cool before you work
on the cooling system. 8.
9.
Remove
1. Make the machine safe. 10.
Refer to: PIL 01-03-27.
2. Make sure that the engine is safe to work on. If
the engine has been running, let it cool before
you start the service work. 1.
3. Get access to the engine. 12.
4. Drain the cooling system.
Refer to: Introduction (PIL 21-00-00).
5. Put a label on the hoses to help installation.
Figure 131.

A Cooling system

C Cooling system mounting - right hand
E Cooling system mounting - left hand
G Reservoir draw plate

J Washer (x16)

B

F

Mark the position of the clamps to help
installation.

Loosen the screws and remove the clamps from
all the hoses.

Disconnect the hoses.

Remove the setscrew 1 (x7), setscrew 2 (x7) and
washer from the cooling system mounting.

Remove the reservoir draw plate from the cooling
system.

10.1. Remove the setscrew 2 (x3) and plain
washer (x3).

Remove the cooling system from engine base.
Remove the radiator hose.

12.1. Remove the locknut, spacer and p clip
bracket.

Expansion tank
D Setscrew 1

Foam seal

H Setscrew 2

K

Engine base

21-9
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21 - Cooling System

00 - Cooling System
00 - General

L Setscrew 3 M P clip bracket
N Locknut P Spacer (not shown)
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21 - Cooling System

00 - Cooling System
00 - General

Install

1. The installation procedure is the opposite of the
removal procedure. Additionally do the following
steps.

2. Tighten the hoses, clamps and fasteners to the
correct torque value.

3. Fill the cooling system with the correct coolant.

Table 52. Torque Values

Item Nm
D 12.7
L 22
N 28
H 12.7
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21 - Cooling System

03 - Cooling Pack

03 - Cooling Pack

Contents Page No.
21-03-12 Hydraulic Oil COOIET .......ciceiiieeiceiie ettt e e e e e e e ae e e s e ae e e e snreeaeennnees 21-13
01 g €T - T USSR 21-17
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21 - Cooling System

03 - Cooling Pack
12 - Hydraulic Oil Cooler

12 - Hydraulic Oil Cooler Component Identification
Component Identification ...........ccccoeeecvvieeennn. 21-13 .

OPperation ........ccceeeeiiieee e 21-14 (Optional)

Remove and Install ..........ccocoiiiiiiiniienne, 21-15 Figure 132.

A Casing
B Fan
C Cooler
D Grill

Figure 133.

D Hydraulic oil temperature sensor
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21 - Cooling System

03 - Cooling Pack
12 - Hydraulic Oil Cooler

Operation

(Optional)

Heat contamination reduces oil viscosity, which
in turn reduces the fluid’s ability to lubricate
components which can result in excess wear and
failure of relatively moving/rotating components.

Heated oil causes excess wear on seals, surfaces,
and other components, which can cause particulate
buildup, damage components, and shorten the
system's life span.

Heat contamination also changes the chemical
properties of hydraulic oil.

Hydraulic oil cooler, also called heat exchanger, use
ambient air to cool oil in hydraulic systems.

Oil cooler is a coil structure through which hot oil is
passed, externally powered fan pushes ambient air
over coil surface, and thus cools hydraulic fluid.

21-14 9813/9250-2
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21 - Cooling System

03 - Cooling Pack
12 - Hydraulic Oil Cooler

Remove and Install

Hydraulic Oil Temperature

The temperature of the hydraulic oil will be high soon
after stopping the machine. Wait until it cools (less
than 40 °C ( 104 °F)) before beginning maintenance.

(Optional)

Remove

1.

2. Remove set screw1 (x2), plain washer (x2) and
then remove top cover.
Figure 135.
D Hose1
F Hose3

Make the machine safe.
Refer to: PIL 01-03.

H 3-way adapter

6. Plug open ends of the hoses.

Figure 134.

A Top cover
B Plain washer (x2)
C Set screw1 (x2)

Put labels on hydraulic hoses for identification to
help installation.

Arrange suitable container to collect spilling oil if
any.

Disconnect hose1, hose2 and hose3 from the oil
cooler.

E Hose2
G Bypass check valve

21-15
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21 - Cooling System

03 - Cooling Pack
12 - Hydraulic Oil Cooler

7. Remove the bypass check valve. Refer to Figure
135.
8. Remove the 3-way adapter. Refer to Figure 135.
9. Remove the grill before oil cooler.
Refer to: Remove and Install (PIL 21-03-21).
10. Remove set screw?2 (x4), spring washer (x4) and
plain washer (x4) from the oil cooler.
Figure 136.
J Hydraulic oil cooler
K Grill
L Set screw2 (x4)
M Spring washer (x4)
N Plain washer (x4)
11. Plug open ends of the oil cooler.
Install
1. The installation procedure is opposite of the
removal procedure. Additionally do the following
steps.
2. Make sure no cross connections of the hoses.
3. Dispose of collected oil according to local
regulations.
Table 53. Torque Values
Item |Description Nm
C Set screw1 (x2) 22
D Hose1 905
F Hose3 605
G Bypass check valve 9015
L Set screw?2 (x4) 22
21-16 9813/9250-2 21-16



21 - Cooling System

03 - Cooling Pack
21 - Guard

21 - Guard

Remove and Install

(Optional)
Remove

1. Make the machine safe.
Refer to: PIL 01-03.

2. Access the hydraulic oil cooler casing.

3. Remove set screw (x4), spring washer (x4) and
plain washer (x4) with grill.

Figure 137.

Grill

Set screw (x4)
Spring washer (x4)
Plain washer (x4)

ooOw>

Install

1. The installation procedure is opposite of the
removal procedure. Additionally do the following
steps.

2. Tighten the set screw (x4) with correct torque
value.

Torque: 22N-m

21-17 9813/9250-2
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24 - Brake System

Contents Page No
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24 - Brake System

18 - Park Brake

18 - Park Brake

Contents Page No.
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24 - Brake System

18 - Park Brake
00 - General

00 - General

Introduction

The brakes are installed on the front and rear wheels
of the machine and they are integral parts of the hub.

The brakes installed on the machine are park brake
only, there are no service brakes installed.

The hydrostatic drive system accelerates and
decelerates the machine.

The park break will release during travel time, when
park solenoid valve signalled to open. The pressure
from the transmission circuit causes the brakes to
release.

INtroduction .........ceeeeeveeiiii e 24-3
Health and Safety ..........ccccciviieeeeee e, 24-4
Technical Data .......ccccccooviiiiiiiieiieee, 24-5
Component Identification ...........ccccccoiiiineee. 24-6
Operation ........cccceeiviiee i 24-7
Fault-Finding ........coovviviiiiie e, 24-8
Check (Pressure) ......ccocceeeviieeesiiiiiee e 24-9
24-3
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24 - Brake System

18 - Park Brake
00 - General

Health and Safety

Working Under the Machine

Make the machine safe. Make sure the park brake
is engaged and machine is fully isolated. Remove
the machine key switch, disconnect the battery. Use
blocks to prevent unintentional movement of the
wheels.

Springs

Always wear personal protective equipment when
dismantling assemblies containing components
under pressure from springs. This will protect against
eye injury from components accidentally flying out.

WARNING! Before working on the brake system,
make sure that the machine is on solid level ground.
Put blocks on all wheels to prevent the machine
rolling.

WARNING! Before testing the park brake make sure
the area around the machine is clear of people.

WARNING! Do not use a machine with a faulty park
brake.

WARNING! Do not use the machine with any part of
its brake system disconnected or inoperative. When
the test has been completed, make sure all brake
system components are installed and the system is
operating correctly.

24 -4 9813/9250-2
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24 - Brake System
18 - Park Brake

00 - General

Technical Data
Table 54. Brake control valve
Description Data
Flow rating 11L/min
System operating pressure 280bar (4,061.1psi)
ARV (Auxiliary Relief Valve)- brake circuit 35bar (507.6psi)
Temperature -20-100°C (-4.0-211.9°F)
Voltage 12 -1.2/+3V
Current Maximum 1.67A
Normal 1.04A

Power 20w
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24 - Brake System

18 - Park Brake
00 - General

Component Identification

Figure 138.

A Left side drive motor B Hose- brake release to left hand side motor
(Blue colour band)
C Brake valve D Hose- brake release to right hand side motor
(Blue colour band)
E Right side drive motor F Hose- brake valve to brake release (Blue colour
band)
G Hose- brake valve to transmission valve H Transmission valve
(Orange colour band)
J Hose- adaptor bulkhead to both side motors K Adaptor bulkhead
L Hose- brake valve to left adaptor bulkhead M Hose- brake valve to right adaptor bulkhead
(Yellow colour band) (Green colour band)
N Steering linkage P Torque hub right side

Q Torque hub left side
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24 - Brake System

18 - Park Brake
00 - General

Operation

Manual Brake Deactivation

Manual brake deactivation is required when there is
machine failure and machine needs to be towed to
the safe maintenance site. Do not tow machine for a
distance more than 200m. Before towing make sure
that the oil level in the hub is appropriate.

Do not keep the brake deactivated for a duration
more than 0.5h

1. Make the machine safe.
Refer to: PIL 01-03-27.

A Disengage cap
C Disengage cap (brake engaged position)

Remove the screw (x2).

Remove the disengage cap from the hub.
Flip the disengage cap and install to the hub.
Tighten the screw (x2)

Do the steps 1 to 5 to other hubs.

2.
3.
4.
5.
6.
7.

Figure 139.

After towing operation install the disengage cap
in its original position on all four hubs.

B Disengage cap (brake disengaged position)
D Screw (x2)
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24 - Brake System
18 - Park Brake

00 - General
Fault-Finding
Fault
Brake slips Table 55. Page 24-8
Brake drags or runs hot Table 56. Page 24-8
Brake not releasing Table 57. Page 24-8
Table 55. Brake slips

Cause Remedy

Excessive pressure in the hydraulic system

Check the filters, hose size, restrictions in other
hydraulic components.

Oil in the brake (If designed for dry use)

Replace oil seal in the brake. Check motor seal
and piston seals. Check and clean the internal
components. If necessary, replace the damaged
components.

Disc plates worn

Check the disc thickness.

Springs broken or have taken a permanent set

Check the release pressure. If necessary, replace the
spring.

Table 56. Brake drags or runs hot

Cause

Remedy

Low actuation pressure

Connect the pressure gauge to the bleed port and
check pressure with system ON.

Bearing failure

Replace the bearing.

Table 57. Brake not releasing

Cause

Remedy

Stuck or clogged valve

Connect the pressure gauge to the bleed port and
check pressure with system ON. If necessary,
replace the inoperative line or component.

Damaged O-rings

Replace the O-rings.

Discs frozen

Replace the disc.

24 -8
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24 - Brake System

18 - Park Brake
00 - General

Check (Pressure)

A WARNING Before testing the park brake make 5.1. If the brake pressure is not within specified
sure the area around the machine is clear of limit, contact your JCB dealer.
people.

6. Increase the pressure to maximum and hold the

1. Make the machine safe pressure for specified time. Refer to Table 58.

Refer to: PIL 01-03. Duration: 1min

2. Install a hydraulic hand pump with pressure 7. |If brake loses pressure, contact your JCB dealer.

gauge into the brake port. 8. Roll check the unit for one revolution by rotating

3. Place the suitable tool into input coupling. the tool.

4. Try to rotate the tool and keep increasing the 9. Discharge the pressure.

pressure at the same time, until the brake 10. Make a note of the pressure at which the brake
releases. locks up.
4.1. Make a note that the brake is released when 11. Clean the excess fluid from around brake port
the rotation is possible. and install the pipe plug.
5. Make a note of the brake release pressure. Refer
to Table 58.
Table 58.
Description Number of Initial Release |Full Release Maximum Pres- | Torque Rating
Spring Pressure Pressure sure
Brake 14 7.24bar 19.37bar 68.95bar 120N'm
(105.0psi) (280.9psi) (1,000.0psi)
Figure 140.

A Pressure gauge pipe
B Tool
C Spindle
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25 - Steering System

Contents Page No.
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25 - Steering System

00 - Steering System

00 - Steering System

Contents Page No.
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25 - Steering System

00 - Steering System
00 - General

00 - General

Introduction .....................
Technical Data ................

Component Identification

Introduction

25-3 The steering is controlled by the hydraulic system
25-4 and the boom pump through the main control valve.
25-5 There are two double acting single end steering
cylinder rams
Refer to: PIL 30-15-34. installed on the front drive
wheels.
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25 - Steering System

00 - Steering System
00 - General

Technical Data

Table 59.
Description Data
Type 2WS (Two Wheel Steer)
Inner wheel turning radius 2.7m
Outer wheel turning radius 4.7m
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25 - Steering System

00 - Steering System
00 - General

Component Identification

Figure 141.

A Steering ram B Turntable
C Main control valve
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25 - Steering System
33 - Link Arm

33 -Link Arm

Contents Page No
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25 - Steering System

33 - Link Arm
00 - General

00 - General

Remove and Install

Remove

1. Make the machine safe with the platform
lowered.
Refer to: PIL 01-03-27.

2. Remove the bolt (x2) and washer (x2) from the
pin (x2).

3. Remove the pin (x2).

4. Remove the pivot pin (x2) from the steering link
rod.

5. Remove the steering link rod from the wheel hub.

A Bolt
C Pin
E Steering link rod

B Washer
D Pivot pin
F Steering knuckle
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25 - Steering System
33 - Link Arm

00 - General

Install

1. The installation procedure is the opposite of the
removal procedure. Additionally do the following
steps.

2. Tighten the bolt to the correct torque value.

Table 60. Torque Values

Item Nm
A 22
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27 - Driveline

Contents Page No.
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27 - Driveline

00 - Driveline

00 - Driveline

Contents Page No.
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27 - Driveline

00 - Driveline
00 - General

00 - General

Introduction .....................
Technical Data ................

Component Identification

Introduction

The driveline system installed on this machine is
an electrically operated and a hydraulically driven
system. It consists of the following components:

. Axle oscillation system.
Refer to: PIL 27-20-01.

. Hub.
Refer to: PIL 27-27-00.
. Wheel.

Refer to: PIL 27-29-00.
. Wheel drive motor.
Refer to: PIL 27-32-00.

Drive Orientation System

The drive orientation system is intended to indicate
the operator conditions that could make the direction
of movement of the chassis different than the
direction of movement of the drive/steer control
handle. The system indicates to the operator the
need to match the yellow and white directional
arrows on the platform control panel to the arrows on
the chassis. The system uses a limit switch mounted
on the underside of the turntable, an indicator light
and an acknowledgment switch on the platform
display panel.

The limit switch trips roughly when the boom is
swung past a rear tire. When the turntable is in the
normal drive position with the boom between the rear
tires, no indications or interlocks are made. When the
machine is actively driving and the turntable is swung
past the switch point, the system is ignored until
drive/steer functions will be disabled. The operator
must engage the drive orientation system is enabled,
the DOS indicator will be illuminated continuously
and a 3s enable timer will be started and will continue
for 3s after the end the last drive/steer command. If
the timer expires, the DOS override switch must be
re-engaged to enable drive/steer.
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27 - Driveline

00 - Driveline
00 - General

Technical Data

Table 61. Drive Motor

Description Data
Motor type Axial piston motor - variable displacement
Maximum working pressure 350bar (5,076.3psi)
Maximum displacement 30 cclrev
Minimum displacement 11.34 cclrev
Maximum flow at 30 cc/rev 118.3L/min
Rotation direction Bi-directional
Shaft torque 226N'm

Table 62. Hub/Wheel gearbox
Description Data
Gearbox ratio 57.49:1
Continuous output torque 3,390N‘m
Intermediate output torque 6,780bar (98,335.6psi)
Oil quantity 0.68L
Brake initial minimum release pressure 7.24bar (105.0psi)
Brake full release pressure 19.37bar (280.9psi)

Maximum operating pressure

68.95bar (1,000.0psi)
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27 - Driveline

00 - Driveline

00 - General

27 -5

Figure 143. Front Drive Circuit

Component Identification
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D Front drive motor - left side

B Brake control valve

9813/9250-2

A Front drive motor - right side
C Transmission control valve

E Drive circuit hoses
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27 - Driveline

00 - Driveline
00 - General

Figure 144. Rear Drive Circuit

B Brake control valve C Transmission control valve
E Rear drive motor - left side F Rear drive motor - right side
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27 - Driveline

20 - Axle(s)

20 - Axle(s)

Contents Page No.
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27 - Driveline

20 - Axle(s)
00 - General

00 - General Introduction

Introduction ........ .. .. ..... ...................................... 27-9 The axles on this machine are structural Components

Component Identification ...............ccccoceeeie 27-10 connecting the wheels to the chassis. The front axle

Remove and Install ..........cococveveeeieiieiiee e 27-10 is an oscillating axle. The rear axle is fixed to the
chassis.
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27 - Driveline

20 - Axle(s)
00 - General

Component Identification

Figure 145.

A Front axle
B Chassis
C Oscillation cylinder ram (x2)

Remove and Install

Working Under the Machine

Make the machine safe before getting beneath it.
Make sure that any attachments on the machine are
correctly attached. Engage the park brake, remove
the ignition key, disconnect the battery. If the machine
has wheels use blocks to prevent unintentional
movement.

CAUTION! This component is heavy. It must only be
removed or handled using a suitable lifting method
and device.

Remove

1. Make the machine safe.
Refer to: PIL 01-03-27.

2. Discharge the hydraulic pressure.

Refer to: Discharge and Pressurise (PIL
30-00-00).

3. Disconnect the hydraulic hoses from the wheel
drive motor.

4. Put a label on the hoses to help installation.

5. Plug all the open ports and hoses to prevent
contamination.

6. Use suitable lifting equipment to lift the machine,
then use a stand to support its axle.

7. Remove the wheel.
Refer to: Remove and Install (PIL 27-29-00).

8. Remove the hub assembly.
Refer to: Remove and Install (PIL 27-27-00).

9. Remove the wheel motor assembly.
Refer to: Remove and Install (PIL 27-32-00).

10. Remove the oscillation axle ram.
Refer to: Remove and Install (PIL 30-15-67).

11. Remove the bolt and lock nut from the from axle.

12. Remove the pivot pin and lubricating bush (x2)
from the from axle.

13. Use the suitable lifting equipment, remove the
axle from the machine.
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27 - Driveline

20 - Axle(s)
00 - General

Figure 146.

Front axle

Pivot pin

Bolt

Lock nut

Lubricating bush (x2)

moow>

Remove

1. The installation procedure is the opposite of the
removal procedure. Additionally do the following
steps.

2. Tighten the locknut to the correct torque value.

Torque: 89.5N'm
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27 - Driveline

20 - Axle(s)
01 - Axle Oscillation

01 - Axle Oscillation

Introduction

The axle oscillation system allows the front axle
to oscillate under certain conditions. The system
consists of two oscillating axle rams, two pilot
operated oscillating axle balance valves, and one
solenoid operated flow control valve on the brake
control valve.

The oscillating axle rams are installed on each end
of the front axle and the two pilot operated oscillating
axle balance valves are directly mounted to each
ram. The pilot operated oscillating axle balance valve
pilot lines are pressurised by the solenoid operated
flow control valve on the brake control valve to enable
the rams to move.

INtroduction .......ccceeevveeee i 27-12
Component Identification ............ccccccvvvieeennn. 27-13
Operation ......cccceeeeeeiiiiiieieeee e 27-14
Diagram ... 27-15
Bleed ... 27-16
27 -12
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27 - Driveline

20 - Axle(s)
01 - Axle Oscillation

Component Identification

(For: AJ48D)

Figure 147.

A Front axle B Oscillation lockout cylinder rams (x2)
C Pilot controlled ARV (Auxiliary Relief Valve)
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27 - Driveline

20 - Axle(s)
01 - Axle Oscillation

Operation

The axle oscillation system enables the oscillating
axle to be locked or unlocked according to boom
position and drive requirements.

The oscillating axle system works in two ways:

1. It allows the axle to oscillate during travel on
uneven ground with the platform in the standard
travel position.

2. It creates increased stability by locking the axle
so it cannot pivot when the boom is rotated away
from the standard travel position, or when the
booms are raised or extended out of the stowed
position.

The front axle is attached to the frame by a pivot pin,
which allows all four wheels to remain in contact with
the ground when traveling on rough terrain. The axle
oscillation system also incorporates two hydraulic
cylinders connected between the frame and the axle.

The hydraulic cylinders permit axle oscillation when
the boom is in the transport position and drive is
commanded. The hydraulic cylinders will lock and
hold the axle when drive is not commanded or when
the boom is outside the transport position.

The cylinders unlock when pilot pressure is applied
to the oscillating axle balance valves and lock when
pilot pressure is removed. Pilot pressure is available
from the transmission circuit and is controlled by
a solenoid operated valve mounted on the brake
control valve in the chassis. To ensure the oscillating
axle system is functioning correctly, a pressure
transducer is mounted between the brake control
valve and the balance valves.

Oscillating Axle Lockout Test

Note: Lockout system test must be performed
quarterly, any time a system component is replaced
or when improper system operation is suspected.

Note: Make sure that the boom is fully retracted,
lowered and centered between rear wheels prior to
beginning lockout cylinder test.

1. Place a specified height block with ascension
ramp in front of left front wheel.

Dimension: 150mm
2. From platform control console, start engine.

3. Place the drive control lever to the forward and
drive machine up ascension ramp until left front
wheel is on the top of block.

10.

11.

3.1. The oscillating axle should pivot so that the
remaining 3 wheels remain in contact with
the ground.

Activate swing control lever and position boom
over right side of machine or raise the main boom
enough to get it out of the transport position.

Place drive control lever to reverse and drive
machine off of block and ramp.

Check the left front or higher rear wheel remains
elevated in position off of ground.

Carefully return boom to stowed position
(centered between rear wheels if swung or
fully lowered if raised) when boom reaches
stowed position, locknut cylinders should release
and allow wheel to rest on ground, it may be
necessary to activate drive to release cylinders.

Place a specified height block with ascension
ramp in front of right front wheel.

Dimension: 150mm

Place the drive control lever to the forward and
drive machine up ascension ramp until right front
wheel is on the top of block.

9.1. The oscillating axle should pivot so that the
remaining 3 wheels remain in contact with
the ground.

Do the steps 4 and 7 to check the opposite side
of the oscillating axle.

If lockout cylinders do not function properly,
correct the malfunction prior to any further
operation.
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20 - Axle(s)
01 - Axle Oscillation

Diagram

(For: AJ48D)

Figure 148.

A Oscillation ram B Chassis
C Counter balance valve D Brake control valve
E Transmission control valve
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Bleed

(For: AJ48D)
1. Start the engine.

2. Position the turntable to the normal stowed
position.

3. Attach clear tubing to bleed point nipple.

4. Position a small bucket/bottle in front of the
axle oscillation ram bleed point and insert clear
tubing.

5. Using a wrench to loosen the bleed point.

6. Bleed air from the top of axle oscillation ram.
Collect hydraulic oil until a steady unbroken
stream of hydraulic oil is viewed.

7. Tighten the bleed point adaptor to specified
torque value while stream of hydraulic oil is
running.

Torque: 35-39N'm

Figure 149.

>

Bleed point
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00 - General

INtroducCtion .........vvveiiiiiccccceee e, 27-19
Drain and Fill .....ccccovvveeeeeeieee e, 27-20
Check (Condition) .......ccccveveeriiiereeiiiieee e, 27-21
Check (Leaks) .oooeviiiiiiiiiieieee e 27-22
Check (Level) ..o 27-22
Remove and Install .......cccccoeeeiiiiiiiiiieeneen, 27-23

Introduction

The hub is the part of the axle where the wheel
is mounted and where the axle shaft (if installed)
passes through.

Some hubs are not driven and rotate due to motion
of the machine and some driven hubs may also have
reduction gearing installed.

The hub may also be designed to allow steering of
the wheels and/or incorporate brakes.
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Drain and Fill Figu151.

Make sure that you change the hub oil after correct
intervals.
Refer to: PIL 78-24-06.

Drain

1. Make the machine safe.
Refer to: PIL 01-03.

2. Park the machine on level ground.

3. Turn the wheel manually to move one plug to the
vertical position and other to horizontal position.

4. Remove both the plugs.
5. Allow the oil to drain.

6. Make a note that, there will be a certain amount
of residual oil that cannot be drained from the —
gearbox due to the internal configuration of the A Oil level plug (vertical position)

gearbox. B Oil level plug (horizontal position)
Figure 150. 2. Clean and install both the cover pipe plugs.

A Oil level plug (horizontal position)
B Oil level plug (vertical position)

Fill

1. Fill the hubs with the correct axle oil through the
plug in top vertical position.

1.1. When gearbox is half filled, the oil will start
spilling from the plug in horizontal position.
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Check (Condition)

The purpose of the roll test is to determine if the unit's
gears are rotating consistently, easily and properly. If
more drag is felt in the gears only at certain points,
then the gears are not rolling consistently and easily
and should be examined for improper installation or
defects.

1.

Make the machine safe.
Refer to: PIL 01-03-27.

Remove the gearbox from the machine.

Place it on a suitable workbench and install the
roll test tool (Dana spicer part number T195650).

Rotate the gearbox both clockwise and
counterclockwise the same number of turns as
the ratio of the unit.

It should be able to rotate the gears in the unit
applying constant force to the roll checker.

5.1. If more drag is felt in the gears only
at certain points, then the gears are not
rolling consistently and easily and should
be examined for improper installation or
defects.

The brake must be released before performing
the roll test.

Refer to: Check (Leaks) (PIL 27-27-00).

Figure 152.

A Tool
B Pressure gauge pipe

Some gear packages roll with more difficulty than
others. Do not be concerned if the gears in the unit
seem to roll hard as long as they roll with consistency.

The gearbox ratio is the same number as the last
three numbers on the ID tag.
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Check (Leaks)

The purpose of the leak test is to make sure that the
unit is air tight.

1.

Make the machine safe.
Refer to: PIL 01-03-27.

Connect a suitable pressure gauge to the unit.

Pressurise the hub assembly to the specified
pressure.

Pressure: 0.69bar (10.0psi)

Wait for the specified duration.

Duration: 20min

Check the reading on the pressure gauge.

5.1. Make sure that the pressure in the hub
assembly does not decrease.

If the pressure in the hub assembly decreases,
do the following steps.

6.1. Apply a solution of soap and water on to the
pipe plug, main seal, O-rings and gasket.

6.2.
6.3.

Check for signs of air bubbles.
Replace the damaged parts.

Figure 153.

A Blanking plate
B Pressure gauge pipe

Check (Level)

A Notice: Never operate the machine with the low

OMmMOO m>

hub oil level, otherwise severe damage to the hub
internal components can occur.

Make the machine safe.
Refer to: PIL 01-03.

Drive the machine to rotate the hub until side
plugs are located one in vertical and other in
horizontal position.

Make sure that the oil level mark on the hub is
horizontal.

Remove the oil plug and check oil level.

Make sure that the oil is in level with the bottom
of the ail plug hole. If necessary, top up with the
correct axle oil.

Clean, apply pipe thread sealant and install the
oil plug.

Repeat this procedure for each torque hub.

Gearbox wheel

Oil plug (Horizontal position)
Shipping cap screw

Oil plug (vertical position)
Brake port

Motor mounting holes
Spindle mounting holes
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Remove and Install

Working Under the Machine

Make the machine safe. Make sure the park brake
is engaged and machine is fully isolated. Remove
the machine key switch, disconnect the battery. Use
blocks to prevent unintentional movement of the
wheels.

CAUTION! This component is heavy. It must only be
removed or handled using a suitable lifting method
and device.

Remove

1. Make the machine safe.
Refer to: PIL 01-03-27.

2. Discharge the hydraulic pressure.

Refer to: Discharge and Pressurise (PIL
30-00-00).

3. If necessary, remove the wheel drive motor.

Refer to: Remove and Install (PIL 27-32-00).

4. Disconnect the hydraulic hoses from the brake

assembly.

5. Put a label on the hoses to help installation.
6. Remove and discard the O-rings.

7. Plug all the open ports and hoses to prevent

contamination.

8. Place a jack under the hub assembly to support.

9. Remove the applicable wheel nut (x9) and

remove the wheel from the machine.
Refer to: Remove and Install (PIL 27-29-00).

10. Remove the capscrew (x6) and washer (x6).

11. Remove the hub assembly from the machine.

Figure 155.

A Capscrew (x6)
C Torque hub

B Steering knuckle
D Wheel nut (x9)
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Install

1. The installation procedure is the opposite of the
removal procedure. Additionally do the following
steps.

2. Align the brake port of the hub assembly to the
brake port of the wheel drive motor.

Figure 156.

E Brake port

3. Tighten the capscrew (x6) and wheel nut (x9) to
the correct torque value.

Table 63. Torque Values

Item Nm
A 250
D 210
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00 - General Introduction

INtrodUuCtion ......veeeeeeee e, 27-27 On new machines, and whenever a wheel has been
Health and Safety ........ccccoviiiiiiiis 27-28 removed, check the wheel nut torques every two
Remove and Install .......coooveeveeeeeeieeieeeeeeeann 27-28 hours until they stay correct. Every day, before

starting work, check that the wheel nuts are tight.
Tighten the wheel nuts (in a diagonal sequence) to
the correct torque value, refer to Remove and Install.
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Health and Safety

A WARNING If, for whatever reason, a wheel stud
is renewed, all the studs for that wheel must be
changed as a set, since the remaining studs may
have been damaged.

WARNING Wheels and tyres are heavy. Take
care when lifting or moving them. Store with care
to ensure that they cannot fall and cause injury.
Use suitable lifting equipment if necessary.

WARNING Do not install pneumatic tyres on a
wheel made for a solid tyre. Do not install a solid
tyre on a wheel made for a pneumatic tyre. If
you are unsure of the correct specification for
your machine, contact your local JCB dealer or a
trained specialist.

This machine has only been stability tested with
solid-filled tyres. If semi-solid or inflated tyres are
used the machine could be potentially unstable. Do
not use tyres other than solid-filled tyres.

Remove and Install

A CAUTION You can be injured if you use incorrect
or faulty lifting equipment. You must identify the
weight of the item to be lifted then choose lifting
equipment that is strong enough and suitable for
the job. Make sure that lifting equipment is in good
condition and complies with all local regulations.

Important: The wheel and tyre assembly is heavy.
Get the help of another person to remove and replace
a wheel.

Check and tighten the wheel nuts. Follow the
intervals in the Maintenance Schedules.
Refer to: PIL 78-24-03.

Remove

1. Make the machine safe.
Refer to: PIL 01-03-27.

2. Put chocks against the wheels.

3. Loosen the nuts in the sequence shown on the
wheel to be exchanged. Refer to Figure 157.

4. Use suitable lifting equipment to lift the machine,
then use a stand to support its axle.

5. Remove the nuts in the sequence shown from
the wheel.

6. Move the wheel away from the machine.

Figure 157.
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Figure 158.

A Wheel
B Wheel nut

Install

1. The installation procedure is the opposite of the
removal procedure. Additionally do the following
steps.

2. Tighten the nuts by hand.
2.1. Do not use lubricant on threads on nuts.

3. Tighten the nuts to the correct torque value in the
sequence shown. Refer to Figure 157.

Torque: 210N-m
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00 - General Introduction

Introduction ........ ..... .................................... 27-31 The wheel drive motors installed on each wheel of
Component Identification ............ccccocvverienens 27-32 this machine are variable displacement axle piston
(@] 01=Y =1 (1] s J 27-33 motors with an integral servo piston.

Fault-Finding .......coooiiiieiii e 27-34

Diagram ..o 27-36

Remove and Install ..........coooovvviieeiiiiiiieiienne. 27-36

Disassemble and Assemble ...........ccceceeeunne.e. 27-38
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Component Identification
Figure 159.

A Retaining ring 1 B Seal support washer
C Lip seal D Retaining ring 2
E Ball bearing F Shaft
G Motor housing H Plug assembly 1
J Journal bearing kit K Plug assembly 2
L Pin1 M Swashplate
N Retaining ring 3 P Pin2
Q Slipper retainer R Slipper hold down pin
S Cylinder block assembly T Slipper retainer guide
U Piston assembly V Spring
W Servo piston X O-ring
Y Piston ring
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Operation

The integral servo piston controls the motor
displacement.

The motor is spring biased to maximum
displacement and hydraulically shifted to minimum
displacement. The minimum and maximum
displacement of the motor can be set with fixed
internal stops. The large diameter servo piston
allows smooth acceleration and deceleration with
relatively large circuit orifices.
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00 - General
Fault-Finding
Fault
Unusual noises Table 64. Page 27-34
No or insufficient pressure Table 65. Page 27-34
Pressure/flow fluctuations Table 66. Page 27-34
Rotational speed or torque not achieved Table 67. Page 27-34
Oil heating Table 68. Page 27-35
Table 64. Unusual noises

Cause Remedy

Insufficient bleeding of the hydraulic system.

Axial piston unit, suction line for the
and filling the reservoir.

hydraulic pump

Completely air bleed axial piston un
system.

it and hydraulic

Check correct installation position.

Output speed too high

Adjust the speed to the correct value.

Improper mounting of the axial piston unit.

Check the mounting of the axial piston unit. Tighten

the fasteners to the correct torque v

alue.

Attachment parts not installed correctly.

Install the attachment parts correctly. Tighten the
fasteners to the correct torque value.

Mechanical damage to the motor.

Install new motor.

Table 65. No or insufficient pressure

Cause

Remedy

Insufficient bleeding of the hydraulic system.

Completely air bleed axial piston un

for the hydraulic pump and fill the reservoir with the

correct hydraulic fluid.

it, suction line

Mechanical output drive is faulty.

Investigate and repair as necessary.

Drive power too low.

Investigate and repair as necessary.

Control device or controller of the axial piston unit
faulty.

Investigate and repair as necessary.

Control of the control device faulty.

Investigate and repair as necessary.

Motor is worn.

Install new motor.

Drive unit defective.

Investigate and repair as necessary.

Table 66. Pressure/flow fluctuations

Cause

Remedy

Hydraulic system not or insufficiently air bled.

Completely air bleed the axial piston unit, suction line
for the hydraulic pump and filling the reservoir with

the correct hydraulic fluid.

Check correct installation position.

Unstable control signal.

Investigate and repair as necessary

Control device or controller faulty.

Investigate and repair as necessary.

Table 67. Rotational speed or torque not achieved

Cause

Remedy

Insufficient flow at hydraulic pump.

Check the function of the hydraulic pump.

Minimum or maximum displacement set incorrectly.

Investigate and repair as necessary.

Control of the control device faulty.

Check the control.

Pilot pressure or control pressure not sufficient.

Check pilot pressure or control pres
and repair as necessary.

sure. Investigate
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Cause

Remedy

Control device or controller of the axial piston motor
faulty.

Investigate and repair as necessary.

Hydraulic fluid not in optimum viscosity range.

Change the oil for one with the correct viscosity.

Motor is worn.

Install new motor.

Wrong direction of rotation.

Check function of the hydraulic pump. Make sure the
connections are correct. Refer to (PIL 27-32).

Table 68. Oil heating

Cause

Remedy

Excessive inlet temperature at the motor.

Check the functioning of the cooler and repair if
necessary.

Check the hydraulic fluid level and top up if
necessary.

Pressure control valve faulty.

Investigate and repair as necessary.

Output speed too high.

Investigate and repair as necessary.

Flushing valve faulty.

Investigate and repair as necessary.

Motor is worn.

Install new motor.
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Diagram

Figure 160.

A System port
B System port
X1 Control port
L1 Drain port

Remove and Install

Working Under the Machine

the

1.

10.

Make the machine safe. Make sure the park brake
is engaged and machine is fully isolated. Remove

machine key switch, disconnect the battery. Use

blocks to prevent unintentional movement of the
wheels.

CAUTION! This component is heavy. It must only be
removed or handled using a suitable lifting method
and device.

Remove

Make the machine safe.
Refer to: PIL 01-03-27.

Discharge the hydraulic pressure.

Refer to: Discharge and Pressurise (PIL
30-00-00).

Disconnect the hydraulic hoses from the wheel
drive motor.

Put a label on the hoses to help installation.

Plug all the open ports and hoses to prevent
contamination.

Support the wheel drive motor with a suitable
stand.

Remove the adaptors.
Remove the bolt (x2) and washer (x2).
Remove and discard the O-ring.

Remove the wheel drive motor from the brake
assembly and hub.
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00 - General
Figure 161.
A Hub/wheel gearbox
B Wheel drive motor
C Adaptor 1
D Adaptor 2
E Adaptor 3
F Adaptor 4
G Bolt
H Washer
J O-ring
Install
1. The installation procedure is the opposite of the
removal procedure. Additionally do the following
steps.
2. Make sure that the brake port of the hydraulic
motor is aligned with the brake port of the hub.
3. Tighten the fasteners to the correct torque value.
Table 69. Torque Values
Item Nm
C 170-187
D 70-77
E 35-39
F 20-22
G 65
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Disassemble and Assemble

Disassemble 2. Disassemble the wheel drive motor.
1. Remove the slew motor from the machine. 2.1. ’tljfe'lthet altphabetical S%qu?ntag ShOWHbclm
e illustration as a guide to disassembly.
Refer to: Remove and Install (PIL 27-32-00). Refer to Figure 162.
Figure 162.

Assemble

1. The assembly procedure is the opposite of the
disassembly procedure.
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46 - Output Shaft Seal Install

1.
Remove and Install

2.
Remove
Remove the output shaft seal if there is excessive 3.
leakage from the motor.
1. Make the machine safe. 4.
Refer to: PIL 01-03-27.
2. Remove the wheel motor. 5.
Refer to: PIL 27-32-00. 6
3. Remove the retaining ring 1. 7

4. Remove the seal support washer.
5. Remove and discard the lip seal.

5.1. To avoid damage to the shaft, install a
large metal screw into the chuck of a slide
hammer. Drive the screw into the seal
surface and use the slide hammer to pull out
the seal.

Figure 163.

A Motor housing

B Lip seal

C Seal support washer
D Retaining ring 1

Check the condition of the output shaft and seal
bore for rust, wear and contamination.

Cover the output shaft splines with an installation
sleeve to protect the lip seal.

Install a new lip seal. Make sure that the cup side
of the lip seal faces the motor.

Press the lip seal into the housing until it bottoms
out. Press evenly to avoid binding and damaging
the seal.

Install the seal support washer.
Install the retaining ring 1.

Remove the installation sleeve.
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00 - General Introduction

INtroduction .......coeeeiiiieeee e, 27-41 Tyres provide a flexible cushion that absorb shocks,
Health and Safety ........c.ccccvciiiiiiiiii 27-42 while keeping the wheel in close contact with the
Technical Data ...c.eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens 27-42 ground.

Tyre materials are usually synthetic rubber, natural
rubber, fabric and wire, along with other compound
chemicals. They consist of a tread and a body.
The tread provides traction while the body ensures
support.

Make sure that the tyres are kept in good condition.
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Health and Safety Technical Data
& WARNING Wheels and tyres are heavy. Take
care when lifting or moving them. Store with care Table 70.
to ensure that they cannot fall and cause injury.  [qyre Size (De- [Type Width over |Tyre Width |Off
Use suitable lifting equipment if necessary. scription) Tyre
WARNING Running tyres outside recommended
guidelines may result in failure of the tyres which
at high speeds may endanger life.
WARNING Do not install pneumatic tyres on a 33 X12-20/7.5 |Solid tyre |2,260mm 305mm S6r
wheel made for a solid tyre. Do not install a solid (SROZH)
tyre on a wheel made for a pneumatic tyre. If 33X 12 D610 0on |Foam fill 2,259.8mm 304.8mm  |56r
you are unsure of the correct specification for 24 X 10 Wheel tyre
your machine, contact your local JCB dealer or a
trained specialist.
WARNING When ordering tyres, you must 33 X 12 D610 on Turf tyre 2,250.9mm 295.9mm | 56r
specify not only the tyre size but also the speed 24 X 10 Wheel lit-
designation. The correct tyres for the machine are tle foot
shown in the Operator's Manual. On no account
should you use tyres of other designations 33 X 15.50 - 16.5 |Turf tyre 2,425.4mm 391.2mm |95,
without first gaining approval from the machine on 16.5 X 12
manufacturer. Wheel (Interim)
This machine has been tested for stability with solid
tyres only. If the semi-solid or inflated tyres are used,
the machine could be potentially unstable. Do not
use any tyres other than JCB recommended solid
tyres. Refer to:
Refer to: Technical Data (PIL 27-33-00).
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ARV
DC
EDC
HPRV
MRV
PRV
PWM
QRC
RPM
SPP

Auxiliary Relief Valve

Direct Current

Electronic Displacement Control
High Pressure Relief Valve
Main Relief Valve

Pressure Relief Valve

Pulse Width Modulation

Quick Release Coupling
Revolutions Per Minute

Service Parts Pro
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Introduction

The hydraulic system is a power transmission system
that uses the force of flowing liquids to transmit power
to specific components in a machine.

To help you trace specific hydraulic problems to a
faulty unit (valve, actuator, ram etc.), refer to Fault
finding.

Refer to: PIL 30-00-00.

Once you have traced the faulty unit, refer to
the relevant section for removal, disassembly and
checking instructions.

To help identify circuits, valves, rams etc. mentioned
in the fault finding procedures. Refer to the hydraulic
schematic diagrams.

Refer to: PIL 30-00-50.

. Before you begin fault finding, read the Health
and Safety Information.
Refer to: PIL 30-00-00.

. Make simple checks before you remove or
disassemble a major component.

. Make sure that the hydraulic fluid is at the
correct working temperature 50°C (121.9°F).

. Whatever the fault, check the condition of the
hydraulic fluid. Drain and replace if necessary.
Refer to Hydraulic fluid quality in this procedure
and Hydraulic System - Clean.

Refer to: PIL 30-00-00.

. Make sure you remove ALL contamination and
if possible identify its origin. It may be part of a
component from elsewhere in the circuit.

Hydraulic Fluid Quality

This machine uses a large volume of fluid in the
hydraulic system for power transmission, equipment
lubrication, rust prevention and sealing. According
to a survey conducted by a pump manufacturer,
seventy per cent of the causes of problems in
hydraulic equipment were attributable to inadequate
maintenance of the quality of the hydraulic fluid.
Therefore, it is obvious that control of the quality of
the hydraulic fluid helps prevent hydraulic equipment
problems and greatly improves safety and reliability.
Furthermore from an economic angle it extends the
life of the hydraulic fluid if quality is maintained.

Hydraulic Contamination

Once inside the system, hydraulic circuit
contaminants greatly affect the performance and life
of hydraulic equipment. For example, contaminants
in a hydraulic pump develop internal wear to cause
internal leakage and hence lower discharges. Wear
particles generated will circulate with the hydraulic
fluid to cause further deterioration in the performance
of this and other equipment. Contaminants also
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enter principal sliding sections of the equipment
causing temporary malfunction, scuffing, sticking
and leakage and can lead to major problems. The
main contaminants can be classified as follows:

1. Solid Particles - Sand, fibres, metallic particles,
welding scale, sealing materials and wear
particles etc.

2. Liquid - Usually water and incompatible oils and
greases.

3. Gases - Air, sulphur dioxide etc. which can create
corrosive compounds if dissolved in the fluid.

These contaminants can  appear
manufacture, assembly and operation.

during

Health and Safety

Hydraulic Pressure

Hydraulic fluid at system pressure can injure you.
Before connecting or removing any hydraulic hose,
residual hydraulic pressure trapped in the service
hose line must be vented. Make sure the hose
service line has been vented before connecting or
removing hoses. Make sure the machine cannot be
started while the hoses are open.

WARNING! Fine jets of fluid at high pressure can
penetrate the skin. Keep face and hands well clear of
pressurised fluid and wear protective glasses. If fluid
penetrates your skin, get medical help immediately.

WARNING! Take care when disconnecting hydraulic
hoses and fittings as the oil will be hot.

WARNING! Damaged hoses can cause fatal
accidents. Examine the hoses regularly. Do not use
the machine if a hose or hose fixture is damaged.

Notice: Using incorrect fluid could damage the
system. See Fluids, Capacities and Lubricants for
the correct fluid. The fluid can harm your skin. Wear
rubber gloves. Cover cuts or grazes.

Notice: Do not allow dirt to enter the system. Before
disconnecting any part of the system, thoroughly
clean around the connection. When a component
has been disconnected, always install protective
caps and plugs to prevent dirt ingress. Failure to
follow these instructions will lead to dirt entering the
system. Dirt in the system will seriously damage
the systems components and could be expensive to
repair.

CAUTION! The temperature of the hydraulic oil will
be high soon after stopping the machine. Wait until it
cools before beginning maintenance.

Notice: Using incorrect fluid could damage the
system. See Fluids, Capacities and Lubricants for
the correct fluid. The fluid can harm your skin. Wear
rubber gloves. Cover cuts or grazes.
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Technical Data
Table 71.
Description Details Data
Hydraulic system Hydraulic system capacity 120L
Hydraulic main system pressure 210bar (3,045.8psi)
Hydraulic transmission pressure 280bar (4,061.1psi)
Hydraulic tank Capacity 90L
Return line filter Nominal flow 150L/min
Temperature range -30-106°C (-22.0-222.7°F)
Maximum working pressure 10bar (145.0psi)
Filter size 0u
Beta ratio 200
By pass valve pressure 3 +0.5 bar
High pressure filter Nominal flow 63L/min

Temperature range

-30-100°C (-22.0-211.9°F)

Maximum working pressure

400bar (5,801.5psi)

Filter size S5u
Beta ratio 200
By pass valve pressure 7 +/-0.5 bar
Medium pressure filter Nominal flow 441 /min
Temperature range -30-100°C (-22.0-211.9°F)
Maximum working pressure 63bar (913.7psi)
Filter size 0u
Beta ratio 200
By pass valve pressure 7 +/-0.5 bar
Auxiliary pump Type Gear pump
Displacement 4 cc
Speed range 500-3500 RPM (Revolutions Per
Minute)
Max continues pressure 250bar (3,625.9psi)
Slew motor Continuous max torque 316N'm
Type Fixed displacement
Capacity 130 cc
Standard oil viscosity ISO 32 CST at 40°C (103.9°F)
Main control valve Maximum working pressure 210bar (3,045.8psi)
Maximum flow 30L

Temperature range

-20-100°C (-4.0-211.9°F)

Platform control valve

Maximum working pressure

210bar (3,045.8psi)

Maximum flow

1L

Temperature range

-20-100°C (-4.0-211.9°F)

Brake valve Maximum working pressure 280bar (4,061.1psi)
Maximum flow 11L
Temperature range -20—-100°C (-4.0-211.9°F)
Transmission valve Maximum working pressure 350bar (5,076.3psi)
Maximum flow 120L

Temperature range

-20-100°C (-4.0-211.9°F)
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Table 72. Pressure Specification
Description Pressure
Steer left 138bar (2,001.5psi)
Steer right 138bar (2,001.5psi)
Drive forward 280bar (4,061.1psi)
Drive reverse 280bar (4,061.1psi)
Leveling rise 180bar (2,610.7psi)
Leveling lower 180bar (2,610.7psi)
Articulated boom raise 210bar (3,045.8psi)
Articulated boom lower 100bar (1,450.4psi)
Telescopic boom raise 210bar (3,045.8psi)
Telescopic boom lower 210bar (3,045.8psi)
Telescopic boom extend 145bar (2,103.0psi)
Telescopic boom retract 210bar (3,045.8psi)
Slew left 138bar (2,001.5psi)
Slew right 138bar (2,001.5psi)
Platform rotate left 210bar (3,045.8psi)
Platform rotate right 210bar (3,045.8psi)
Jib boom raise 210bar (3,045.8psi)
Jib boom lower 210bar (3,045.8psi)
Oscillating axles left hand side 200bar (2,900.8psi)
Oscillating axles right hand side 200bar (2,900.8psi)
Oscillating axles ON/ OFF 280bar (4,061.1psi)
Brakes front 35bar (507.6psi)
Brakes rear 35bar (507.6psi)
Drive motor speed 35bar (507.6psi)
Make a note that, these pressures are applicable for
a hydraulic oil temperature of 40°C (103.9°F), and
the values may vary per machine by +/-5% based on
valve tolerances.
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Operation

The hydraulic system performs all functions of these
machines. The hydraulic system is divided into two
groups.

. Boom/Steer functions
. Drive functions

A gear pump provides hydraulic power to move
the active boom. When the engine is running, this
pump supplies hydraulic fluid under pressure to the
function valve, where the directional and flow control
valves are located. In order to protect from over-
pressurization of the boom/steer system, an relief
valve is located in the main control valve.

A separate gear pump provides hydraulic power
to move the active boom when the engine is not
running. This is driven by an electric motor. This is
for emergency use only, in the event that the engine
is unable to start, or as a result of a safety function
cut-out. This pump provides hydraulic oil to the same
function valve as the main gear pump.

When the engine is running, separate bi-directional
variable displacement piston pump powers the drive
function. Two relief valves are used to prevent
overload of the closed loop drive system.

The articulated boom lift, main boom lift, telescopic
boom extend, platform levelling, jib cylinders, and
platform rotary actuator incorporate counterbalance
valves to prevent boom or platform movement in the
event of a hydraulic line failure.

Main Boom Function

From the base control panel, select the base enable
and operate the main boom function switch up/
down. Or from the platform control panel, operate
foot pedal and main boom joystick up/down. The
main boom/slew spool shifts for main boom function.
Main boon directional proportional to spool shifts for
function up/down. Flow to cylinder to lift boom at
speed commanded (controlled by MCV) is available.
If platform mass exceeds lift limit, excess flow passes
through relief valve to tank.
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Figure 164.
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Travel Function

Select the platform controller and select travel
function. Operate the foot pedal and joystick forward
or backward. The travel pump forward or backward
is energised and pump is driven at engine speed.
Hydraulic flow passes through travel valve dividing
equal flow to motors. Brake valve BR1 and BR2
solenoids are energised.

When the travel pump is energised in the forwards
or backwards direction, pressure builds in the
transmission valve block. When this pressure is
sufficient, the brakes are released and the machine

begins to move. If machine is in stowed and forward
position is ON, then axle is unlocked. If machine
stowed and forward position is in Off condition, then
axle is locked. If machine is in high torque mode,
high or low torque solution is de-energised and
no pressure is built on wheel motor displacement
(forward or backward) below 35bar (507.6psi) to
maximum displacement at low speed or high torque.
If machine is in low torque mode, high or low
torque solenoid is energised and pressure is built on
wheel motor displacement (forward or backward) to
above 35bar (507.6psi) to reduce displacement at
low speed or high torque.
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Figure 165.
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Steer Function commanded (controlled by MCV “Public proportional
Solenoid”) is available. The steer cylinder is driven
Select platform controller and select travel function. in selected direction to turn the wheels. Brake valve
Select steer function and operate foot pedal right or BR1 solenoid (front) is energised. The steer wheel
left. The boom pump is driven at engine speed. The permitted to rotate due to surface friction. This can
steer spool shift across, hydraulic oil flows to steer be in combination with travel function.

cylinder. Flow to cylinder to steer the wheels at speed
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Figure 166.
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Telescopic Boom Extension down. The boom extension spool shifts for extend/
retract. Flow to cylinder to extend boom at speed
From the base control panel, select the base enable commanded (controlled by MCV) is available. If
and operate the telescopic boom function switch left/ platform mass exceeds lift limit, excess flow passes
right. Or from the platform control panel, operate to tank through the Main RV (retract) or the Tele-
foot pedal and telescopic boom function switch up/ boom Extend ARV (extend).
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Figure 167.
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Articulated Boom Lift up/down. The articulated spool shifts for up/down
function. Flow to cylinder to lift boom at speed
From the base control panel, select the base enable commanded (controlled by MCV "Public Proportional
and operate the articulated boom function switch up/ Sol"). If platform mass exceeds lift limit, excess flow
down. Or from the platform control panel, operate passes to tank through the Main RV (raise) or the
foot pedal and articulated boom function switch Artic Boom Lower ARV (lower).
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Figure 168.
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Slew Rotation

From the base control panel, select the base enable
and operate the slew function switch left/right. Or
from the platform control panel, operate foot pedal
and slew joystick left/right. Slew spool shifts for slew
function. Slew direction proportional spool shifts for

left/right function. Flow to motor to rotate turntable
at speed commanded (controlled by MCV slew
direction proportional solenoid). If turntable mass
exceeds slew limit, excess flow passes to tank
through the ARV (left/right). There is a 355 degree
slew limit preventing continuous rotation of the
turntable

30 -12

9813/9250-2

30 -12



30 - Hydraulic System

00 - General
00 - General
Figure 169.
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Jib Lift platform function. Platform control jib spool shifts

From the base control panel, select the base
enable and operate the jib boom function switch up/
down. Or from the platform control panel, operate
foot pedal and jib boom function switch up/down.
Platform select MCV spool shifts at S1 position for

from function jib up/down. Flow to cylinder to lift boom
at speed commanded (controlled by MCV "Public
Proportional Sol"). If platform mass exceeds lift limit,
excess flow passes to tank through the Main RV
(raise/lower)
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Figure 170.
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Platform Levelling

Platform levelling is an automatic function when the
main boom is raising/lowering so that the platform
remains at a constant angle relative to the chassis. It
can also be a manual function to make adjustments
to the angle of the platform.

For the automatic levelling function: When the main
boom is raised/lowered, a master levelling cylinder
is extended/retracted. This displaces oil into a slave
levelling cylinder, which maintains the platform angle.
When there is no manual adjustment of the platform

level, the master and slave levelling cylinders are in
a closed loop circuit.

For the manual levelling function: From the base
control panel, select the base enable and operate the
platform levelling function switch up/down. Or from
the platform control panel, operate foot pedal and
platform levelling function switch up/down. Platform
level spool shifts for level up/down function. Flow
to cylinder to change the platform level at speed
commanded (controlled by MCV "Public Proportional
Sol"). If platform mass exceeds lift limit, excess flow
passes to tank through the Main RV (left/ right).
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Figure 171.
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Platform Rotation

From the base control panel, select the base enable
and operate the platform rotate function switch left/
right. Or from the Platform control panel, operate foot
pedal and rotate function switch left/right. Platform
select MCV spool shifts at S1 position for platform

function. Platform control rotate spool shifts for
platform rotate left/right function. Flow to rotatory
actuator to rotate platform at speed commanded
(controlled by MCV "Public Proportional Sol"). If
platform mass exceeds lift limit, excess flow passes
to tank through the Main RV (raise/lower).
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Figure 172.
LOWER & UPPER
JIBPLATFORM ~ PLATFORM ARTICULATED
LEVELING RAM TELESCOPIC BOOM
RAM  wmo ~ ROTATE  BOOM EXTENSION RAM
amin TELESCOPIC
20/10Umn BOOM
LIFT RAM
13Umin
SLEW MOTOR
10U/min
STEER RAM
TUmin
= 0
= |
e '
: .
i !
i Fy '
| e !
|
i CIG |
i |
| - - Y. N
L i nEl R
j e
: : | ! P
s =t | ] | ] |
. el 4 ; !
E [ 3 ' = 'e =
e € [ E - "™ i =
F: E i T ol [--—-—— = L
P, T i & i
e e O I .

30-16 9813/9250-2 30-16



30 - Hydraulic System

00 - General
00 - General

Fault-Finding

Fault

Lack of power in all lifting functions Table 73. Page 30-17

All hydraulic rams slow to operate Table 74. Page 30-17

One hydraulic service fails to operate Table 75. Page 30-17

Engine tends to stall when hydraulics are under load Table 76. Page 30-18

Valve spool sticking Table 77. Page 30-18

Ram creep Table 78. Page 30-18

Hydraulic oil becomes too hot Table 79. Page 30-18

Boom judders when used while machine is moving Table 80. Page 30-19

Table 73. Lack of power in all lifting functions

Cause Remedy

Insufficient hydraulic fluid

Check for leaks and top up as required

Hydraulic leaks in system

Check hoses, replace as required

Main relief valve (MRV) setting incorrect

Check and adjust as required

Pump flow

Check pump flow, if necessary service or replace
pump

Auxiliary relief valve (ARV) setting incorrect

Check and adjust as required

Damaged cylinder seals

Check cylinder seals and replace as required

Table 74. All hydraulic rams slow to operate

Cause

Remedy

MRV (Main Relief Valve) setting incorrect

Check and adjust as required

Pump flow

Check pump flow, if necessary service or replace
pump

Piston rod bent

Replace piston rod, Check pressure setting of MRV,
Check that associated pivot pins are adequately
greased

Service pipe lines leaking, dam