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Declaration of Conformity:

SANDVIK
T Declaration of Conformity c €

We hereby declare that the machinery

Machine Nomination, Type of machine:
i3n

is in conformity with the following Directives, Standards and Codes
2006/42/EC  Machinery Directive

2004/108/EC Electro-Magnetic Compatibility (EMC)

2006/95/EC Low Voltage Directive (LVD)

EC Type-examination and Certificates
1S021873-2:2009

Technical file
We assure that documentation have been compiled in accordance with 2006/42/EC Annex VII

Phil Coleman, PDC Group Engineering Manager , Swadlincote
is authorized to make the technical file available on request by competent authority of the EC Member
States in accordance with 2006/42/EC. The documents will be delivered as electronic files.

Paul Colton, Operations Director, Swadlincote
confirms the manufacturing process to ensure compliance of the manufactured machinery with the
technical file.

This declaration remains valid as long as no modification is carried out without the
manufacturer’s written agreement.

Date: 01/01/2010
Phil Coleman Paul Colton
PDC Group Engineering Manager Operations Director

A T

Manufacturer: Sandvik Mining and Construction,
COMPANY, ADDRESS

Hearthcote Road,

Swadlincote

DE11 9DU
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1. Safety Section
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01341 SAFETY SECTION

1.1.Safety Essentials

SANDVIK put safety first.

This is to ensure maximum safety measures are taken, ALWAYS read this section carefully BEFORE
carrying out any work on the equipment or making any adjustments.

Note: This equipment is manufactured in accordance with the Machinery Directive 2006/
42/EC of 01.01.2010. The customer should make sure that this equipment is in
conformance with local and national legislation if used outside of the EU.

Al DANGER

INHALATION, BREATHING HAZARD!

Breathing or inhaling silica dust particles will cause death or serious
injury. ALWAYS work with a respirator approved by the respirator
manufacturer for the job you are doing.

Ensure suitable breathing equipment is used throughout any
procedures carried out. ALL necessary precautions MUST be taken
to reduce the risk of breathing dust or particles.

Read this manual and familiarize yourself with any associated
documentation. If in ANY doubt ask. Do not take ANY personal risk.

Only trained competent persons should be allowed to install, set,
operate, maintain, and decomposing this equipment. Make sure that
a copy of this manual is available for any persons installing, using,
maintaining or repairing this equipment.

Training should be provided to make sure that safe working
practices are followed. Initial commissioning and starting must only
be undertaken by a authorised person who has read and fully
understands the information provided in the manual pack. ALWAYS
follow the procedures outlined in the operating and maintenance
instructions.

Training should be provided to make sure that safe working
practices are followed. Initial commissioning and starting must only
be undertaken by a authorised person who has read and fully
understands the information provided in the manual pack. ALWAYS
follow the procedures outlined in the operating and maintenance
instructions.

To avoid the risk of electric shock, ALWAYS isolate this equipment
from the supply source before removing any guards or covers or
performing any maintenance or adjustment to the equipment.

Note: The equipment manufacturer declines all responsibility for injury or damage if the
instructions and precautions in this manual are not followed.

12 Copyright © Sandvik Mining and Construction
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SAFETY SECTION 01341

1.1.1.Safety Labels and Signals

This section includes explanations of safety symbols, signs, signals and labels used on the product
and information for use.

1.1.2.Signal Words

The following signal words and symbols are used to identify safety messages throughout these
instructions:

Al DANGER

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

/A WARNING

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

NOTICE

The signal word NOTICE indicates a situation which, if not avoided, could result in damage to
property or environment.

When you see ANY of the signal words in this manual, be alert; your safety is involved. Carefully read
and understand the message that follows, and inform other users.

1.1.3.General Hazard Symbol

This general HAZARD symbol identifies important safety messages
in this manual.

When you see ANY of the hazard symbols in this manual, be alert; your safety is involved. Carefully
read and understand the message that follows, and inform other users.

1.1.4.Safety Hazards Pertaining to the Equipment

The following safety symbols may be posted on the equipment and
contained in the manuals. You MUST observe all safety symbols,
labels, and instructions at ALL times.

*« ENSURE safety instructions and safety labels attached to the equipment are ALWAYS
complete and legible.

» Keep safety instructions and safety labels clean and visible at all times.
* Replace any illegible or missing safety instructions and safety labels before operating the
equipment.

Copyright © Sandvik Mining and Construction 13
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01341 SAFETY SECTION

* Ensure replacement parts include safety instructions and labels.

1.1.5.Colour Coded Safety Signs

Signs located on the machine and used throughout this manual are colour coded relating to the
information they convey, as follows:

- PROHIBITED YOU CAN NOT DO.

- MANDATORY YOU MUST DO.

- HAZARD YOU MUST BE AWARE OF.

> @

1.1.6.Symbols for Prohibited Actions

Prohibited actions used throughout this manual are indicated by a red circle with a red diagonal line
across the circle. The action which is prohibited will always be in black as follows:

® ® @

Limited or
No Climbing No Smoking Do Not Touch No Open Flames Restricted
Access

Do Not Remove

Do Not Weld Safety Guard

14 Copyright © Sandvik Mining and Construction
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SAFETY SECTION 01341

1.1.7.Symbols for Mandatory Actions

Mandatory actions used throughout this manual are indicated by white symbols on a blue background

as follows:
Wear Safety Wear Eye Wear Safety Wear Safety Wear Ear
Gloves Protection Helmet Harness Protection

. Disconnect
Wear Safety _V\(ear Close Wear Respirator _W_egr_ High Power Source
Boots Fitting Overalls Visibility Vest
from Supply

Switch Off and
Lockout Read the Manual
Equipment

Copyright © Sandvik Mining and Construction 15
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01341 SAFETY SECTION

1.1.8.Symbols for Hazards

Hazard symbols used throughout this manual are indicated by a yellow triangle with black symbols

and black frames as follows:
A A

Crushing Hazard Crushing Hazard Chemical Burn

>
[>

Electrical Shock/

- Hands - Feet Hazard Electrical Hazard Electrocution
Hazard
[
O]
Entanglement Entanglement . Falling Load -
Hazard Hazard Falling Hazard Hasard Ignition Hazard

A

Flying Material
Hazard

A

Magnet Hazard

A

>
[>

Skin Injection Silica or Other

Tripping Hazard
Hazard Dust Hazard

Lifting Hazard

>
>

Falling Material
hazard

Hanging Load

Tipping Hazard
Hazard PPINg

Impact Hazard

>
>

. Drill
. High Pressure Hot Surface
General Hazard Explosion Hazard 9 Entanglement
Hazard Hazard
Hazard
16 Copyright © Sandvik Mining and Construction
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SAFETY SECTION

3

1.1.9.Machine Serial Number Plate

SANDVIK C €
I

[Mfg. year
Type Nominal Power (kW)
Serial No. Order No. Engine No.
Manufacluring No. Mass kg Sanvik Mobile Crushers & Screens Ltd
Hearthcote Road
Swadlincote
England

1.2.Component Safety Features

> ®

DO NOT use this equipment if any safety guards or devices have
been removed or NOT installed properly.

DO NOT use this equipment if any safety guards or devices have
been removed or NOT installed properly.

1.3.Features for Operator Safety

Note: Safety features associated with this equipment have been assessed in accordance
with 1SO21873-2.

> B>

Emergency stop buttons have been installed to prevent death or
serious injury. Ensure Emergency stop buttons are visible and not
obstructed in any way. Ensure all personnel are trained in the
operation and location of emergency stops.

Emergency stop circuitis up to 30 V DC series circuit and hard wired
to remove power from the Electronic Control Unit (ECU) Engine
management system and stop the engine. To avoid electric shock or
cutting injury, you MUST wait at least ten full seconds after
activating an emergency stop to allow the system to release its
residual charge.

Copyright © Sandvik Mining and Construction 17
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18

You MUST read and fully understand the Hydraulic/Electrical circuit
diagrams, Refer to Electrical and Hydraulics, page 201.

Safety guards have been installed to prevent death or serious injury.
DO NOT remove, modify, or alter any safety guard. Make sure that all
safety guards are secured in their correct positions.

Steps, handrails, tread plates, and fixed guards are provided where
persons are required to climb on the machine. For maintenance
access ONLY.

If for any reason other areas of the machine need to be accessed,
DO a full recorded risk assessment and take the appropriate safety
measures.

1.4.Environmental Safety

To avoid unnecessary engine emissions, you MUST regularly service the machine as specified in the
machine maintenance sections contained in this manual.

1.4.1.Hazardous Materials

/A WARNING

POSION and CONTAMINATION HAZARD!

Drinking from storage containers that have held equipment fluids or
other harmful substances could cause serious injury or death.
Disposing of fluids or other waste products in an irresponsible
manner could cause serious environmental damage.

ﬁ% Fuels, fluids and other materials used in the operation of this
machine may contain chemicals which could cause serious injury or
death and or environmental damage if disposed of in an
irresponsible manner.

DO NOT store fuels, fluids and other materials used in the operation
of this machine in food or beverage containers.

Use leak proof containers when draining fluids.

DO NOT pour waste onto the ground, down a drain or into any water
source.

Observe COSSH data information source locally and OEM data
information detailed in the appendix of this manual when working
with components or substance that may contain chemicals.
ALWAYS dispose of fuels, fluids or other materials used in the
operation of this machine in accordance with local and national
legal regulations.

Copyright © Sandvik Mining and Construction
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SAFETY SECTION 01341

Diesel spillage MUST be cleaned up immediately due to fire hazard.
Follow local and national regulations.

ONLY use lubricating oils recommended in the maintenance
schedule or OEM manuals.

OBSERVE COSHH / MSDS information contained in the appendix to
this manual.

1.4.2.Machine Disposal

This equipment MUST ONLY be disposed of at a specialist machine breaker.

1.5.Personal Protective Equipment (PPE)

1.5.1.Entanglement Hazards

Al DANGER

ENTANGLEMENT HAZARD!

Working in close proximity to running machinery could cause
serious injury or death.

A DO NOT work close to machinery unless it is completely stopped.
DO NOT wear, loose clothing or jewellery of ANY kind.

Long hair MUST BE tied back.
ALWAYS wear (CE approved) minimum Personal Protective
Equipment (PPE), Refer to Minimum Required Personal Protective
Equipment (PPE), page 20.

Copyright © Sandvik Mining and Construction
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1.5.2.Minimum Required Personal Protective Equipment (PPE)

The following (CE approved) PPE MUST BE WORN by everyone, as a minimum requirement when
working on or around the machinery, within 20 metres (approximately 66 feet): Additional PPE may
be required for specific tasks, which will be detailed in the relevant section throughout the manual.

0o ©00

Safety Gloves Eye Protection Safety Helmet Respirator Ear Protection
Close Fitting High Visibility
Safety Boots Overalls Vest
20 Copyright © Sandvik Mining and Construction
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SAFETY SECTION 01341

1.6.Hazard Zones

Limit access to equipment and surroundings, erect barriers 20 metres around the perimeter of the machine.

el T e T T T T 20 Metre Exclusion Zong = = = = = = =
NO personnel allowed within
20 metre exclusion zone, Access
unless operating machine. to
Control
Panel

Key:  Access Area

B Hazard Area

L1 Exclusion Zone

L . 20 Metre Exclusion Zone H . = e e e o ot o I e e e e e e e e = = = = = = === - e
Figure 1-1: Hazard Exclusion Zone
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1.7.Measured Noise Levels

Ear protection MUST be worn if you are within 20 metres
(approximately 66 feet) of the machine when the engine and other
parts of the machine are running.

-~ gdB

(o] |

g £

vy] m|

|

|

|

|

|

|

L — — — -

Figure 1-2: Measured Noise Levels

Referto Figure 1-2:Measured Noise Levels the diagram indicates measured noise levels at 1 metre
and 7 metres using a Castle GA101/701 meter with an empty machine all systems running situated
on the factory assembly line. Product and local conditions will have an affect on the noise levels
experienced.

1.8.Vibration Levels

There are NO circumstances where an operator should need to be on or touching the machine when
it is running.

1.9.0rganizational Safety Measures

The following safety measures MUST be observed at all times:

Understand the service procedure before commencing work.
Keep area clean and dry.

NEVER lubricate, clean, service, or adjust machinery while it is
moving.

Allow machinery to cool before performing any maintenance or
adjustments.

ENSURE all parts are properly installed and are in good condition.
Replace worn and broken parts IMMEDIATELY.

Remove any build up of grease, oil and debris from equipment.
During maintenance, use ONLY the correct tool for the job.
NEVER make any modifications, additions, or conversions which
may affect safety.
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Disconnect battery ground cable before making adjustments on
electrical systems or welding on the equipment.

If clothing, tools, or any body parts become entangled in machinery,
IMMEDIATELY disengage all power and operate controls to relieve
pressure. Stop engine and implement lockout procedures.

If equipment exhibits any unusual movement or sound, stop
equipment, lock out IMMEDIATELY, and report the malfunction to
your supervisor.

1.10.Personnel Qualifications, Requirements and Responsibilities

B> > >

ONLY trained, competent, reliable and authorized personnel should
operate or maintain this machine.
Statutory minimum age limits must be observed.

Work on electrical system and its equipment MUST ONLY be carried
out by a skilled electrician or by personnel under the supervision
and guidance of a skilled electrician and in accordance with
electrical engineering rules and regulations.

Work on the hydraulic system MUST ONLY be carried out by
persons with training and authorisation to maintain the hydraulic
equipment.

1.11.Safety Advice Regarding Specific Operational Phases

1.11.1.Standard Operation

®@6eP>

Take the necessary steps to ensure the equipment is ONLY used
when it is in a safe and reliable state.

Operate the equipment ONLY for its designed purpose, and only if
all guarding, protective, and safety devices, emergency shut-off
equipment, sound proofing elements and exhausts, are in place and
fully functional.

ENSURE local barriers are erected to stop unauthorized entry to the
equipment or work area.

Copyright © Sandvik Mining and Construction
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Attach a hazard sign(s) to the equipment in appropriate positions to
alert all persons of potential hazards.
BEFORE starting the engine ensure it is safe to do so.

1.11.2.Blockage or Malfunction

In the event of material blockage, any malfunction or operational
difficulty, stop equipment and lockout immediately. Rectify problem
immediately, Refer to Stalled or Blocked Crusher, page 122 section
or contact your nearest dealer.
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1.11.3.Unguarded Areas

Limit access to the equipment and its surroundings by erecting
barrier guards (min. distance 1.5 meters away) to reduce the risk of
other mechanical hazards, falling loads and ejected materials.

Switch off and lockout equipment before removing any safety
devices or guarding. Ensure safety devices and guards are all
installed correctly before lock out is removed.

Al DANGER

ENTANGLEMENT HAZARD!

Working in close proximity to running machinery could cause
serious injury or death.

DO NOT work close to machinery unless it is completely stopped.
DO NOT wear, loose clothing or jewellery of ANY kind.

Long hair MUST BE tied back.

DO NOT reach in to unguarded machinery.

ALWAYS wear (CE approved) minimum Personal Protective
Equipment (PPE), Refer to Minimum Required Personal Protective
Equipment (PPE) on page 20.

> B>

1.12.Special Work, Including Equipment Maintenance, Disposal of Parts, and
Hazardous Materials

Observe adjustment, maintenance, and service intervals detailed
throughout this manual, except where:

- Failure of warning lights, horns, gauges, or indicators calls for
immediate action.

- Adverse conditions require more frequent servicing.

- USE ONLY Original Equipment Manufacturer's (OEM)
recommended replacement parts and equipment.

- Enure only properly trained personnel undertake these tasks.

1.12.1.Securing Equipment Before Performing Maintenance
When undertaking maintenance and repair work, equipment must first be made safe.
Switch off engine using ignition key.

Switch off at isolation point and remove ignition key.

Implement lockout procedures.

Attach hazard sign(s) to equipment in appropriate positions to alert
all personnel of potential hazards.

>&
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1.12.2.Maintenance Site Conditions

Prior to starting any maintenance work, ENSURE equipment is
positioned on stable and level ground and has been secured against
inadvertent movement and buckling.

>

1.12.3.Replacement & Removal of Components

ALWAYS observe handling instructions detailed throughout this
manual, OEM manuals, or spare parts suppliers' instructions.

Do a full risk assessment and take all necessary safety measures.

NEVER allow untrained staff to attempt to remove or replace any
part of the equipment.

The removal of large or heavy components without adequate lifting
equipment is PROHIBITED, this could cause serious injury or death.

To avoid the risk of accidents, individual parts and large assemblies
being moved for replacement purposes should be carefully attached
to lifting equipment and secured. ONLY use suitable lifting
equipment supplied or approved by OEM.

NEVER work or stand under suspended loads.

KEEP AWAY from the feeder hopper and product conveyor
discharge, where thereis risk of serious injury or death from contact
with ejected debris.

LIMIT ACCESS to the equipment and its surroundings by erecting
barrier guards to reduce the risk of residual mechanical hazards,
falling lifted loads, and ejected materials.

@B>PEBBPPO

1.12.4.Climbing and Falling

Falling from and/or onto this equipment could result in serious
injury or death.

[>

26 Copyright © Sandvik Mining and Construction
Ver : QJ341-en-01/07/2011



SAFETY SECTION 01341

NEVER climb on the equipment while it is in operation or use
equipment parts as a climbing aid.

ALWAYS keep the area around the equipment clear of debris and
trip hazards.

Beware of moving haulage and loading equipment in the vicinity of
the equipment.

When carrying out overhead assembly work, ALWAYS use specially
designed or otherwise safety-oriented ladders and maintenance
platforms.

ONLY use Maintenance Platforms provided on the equipment.
ALWAYS perform work from an approved, safe and secure platform.

When reaching any points 2m (approximately 6 feet) or more above
ground level, ALWAYS use CE certified safety harness.

Keep all handles, steps, handrails, platforms, landing areas, and
ladders free from dirt, oil, show and ice.

>SS B PO

1.12.5.Safety Considerations During Maintenance

It is essential that you take the following steps to ENSURE you and
others are safe. DO full risk assessments and take all necessary
safety measures.

During maintenance, RESTRICT ACCESS to essential staff only.
Where appropriate, erect barrier guards and post warnings.

The fastening of loads and instructing or guiding of crane operators
should be entrusted to qualified persons only.

> @ P>
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The observer providing instructions must be within sight or sound
of the operator and positioned to have an all around view of the
operation.

ALWAYS ensure any safety device such as locking wedges,
securing chains, bars, or struts are utilized as indicated in
throughout this manual.

Ensure that any part of the equipment raised for any reason is
prevented from falling by securing it in a safe reliable manner.

Never work alone.

NEVER work or stand under suspended loads.

P> B

1.12.6.Safety Considerations During Cleaning
This equipment MUST be isolated prior to cleaning.
After cleaning, examine all fuel, lubricant, and hydraulic fluid lines

for leaks, loose connections, chafe marks and damage. Any defects
found MUST be repaired immediately.

DO NOT direct power washers near to or into control boxes and
electrical devices.

> B>

1.12.7.Removal of Safety Devices, Guards and Decals

Prior to operation, all safety devices, control devices, decals and
guards, temporarily removed for set-up, maintenance or repair
purposes MUST be refitted and checked immediately upon
completion of the maintenance or repair work.

To avoid serious personal injury or death, NEVER operate the
equipment with safety devices, decal or guards removed or
unsecured.

® >

ALWAYS report any defects regarding guards, safety devices,
decals or control devices.

1.12.8.Surrounding Structures

This equipment MUST ONLY be operated in a position away from
buildings, permanent structures or high ground to eliminate the risk
of persons falling onto the equipment or its surrounds.

All temporary maintenance platforms erected around the equipment
MUST be removed prior to operation.

B
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1.12.9.Safety when Refuelling

/A WARNING

/0N

FIRE HAZARD!

Smoking and or using other naked flames in the vicinity of
flammable materials and or fuels, could cause serious injury or
death.

ONLY refuel with diesel from approved storage and supply
equipment.

NEVER remove the filler cap or refuel with the engine running.
NEVER add gasoline or any other fuels mixed to diesel due to
increased fire or explosion risks and damage to the engine.
Smoking is PROHIBITED when refuelling or handling diesel fuel.
DO NOT carry out maintenance on the fuel system near naked lights
or sources of sparks, such as welding equipment.
IMMEDIATELY clean up spilt fuel and dispose of correctly to
minimize any environmental impact.

To avoid spillage use drip trays.

1.13.Specific Hazards

1.13.1.Electrical Energy

External Considerations and Hazards

When working with the equipment, maintain a safe distance from overhead electric lines. If overhead
cables are in the vicinity, a risk assessment MUST be completed prior to operating the equipment.
Ensure you follow local and national regulations.

Al DANGER

ELECTROCUTION HAZARD!

Contact with overhead electric lines will cause serious injury or
death.

If your equipment comes into contact with a live wire, you MUST:
- vacate the area.

- Warn others against approaching and touching the equipment;
- Report the incident and have the live wire shut off.

Copyright © Sandvik Mining and Construction
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Machine - Electrical

Work on electrical system and its equipment MUST ONLY be carried
out by a skilled electrician or by personnel under the supervision
and guidance of a skilled electrician and in accordance with
electrical engineering rules and regulations.

Before starting any maintenance or repair work, the power supply to
the equipment MUST be isolated. Check the de-energized parts to
ensure they do not have any power. In addition to insulating any
adjacent parts or elements, ground or short circuit them to avoid the
risk of electrical shock.

The electrical equipment is to be inspected and checked at regular
intervals. Defects such as loose connections, scorched or otherwise
damaged cables MUST be repaired, or replaced immediately. A
trained competent person must do this.

Use ONLY original fuses with the specified current rating. Switch off
the equipment IMMEDIATELY if trouble occurs in the electrical
system.

A

This equipment is wired on a negative earth. ALWAYS observe
correct polarity.

1.13.2.Battery

AVOID contact with the skin, eyes or clothing.
ALWAYS wear appropriate PPE, Refer to Personal Protective
Equipment (PPE), page 19.

ALWAYS Isolate and disconnect the battery leads before carrying
out any maintenance to the electrical system.
Recharge the battery in a well ventilated area.

The battery contains sulphuric acid, an electrolyte which can cause
severe burns and produce explosive gases.

Smoking is PROHIBITED when maintaining the battery.

P>
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1.13.3.Gas, Dust, Steam, Smoke and Noise

Al DANGER

INHALATION, BREATHING HAZARD!

Breathing or inhaling silica dust particles will cause death or serious
injury. ALWAYS work with a respirator approved by the respirator
manufacturer for the job you are doing.

Ensure suitable breathing equipment is used throughout any
procedures carried out. ALL necessary precautions MUST be taken
to reduce the risk of breathing dust or particles.

Dust found on the equipment or produced during work on the
equipment MUST NOT be removed with compressed air.

Dust waste MUST ONLY be handled by authorized personnel. When
disposing of dust waste, the material must be dampened, placed in a
sealed container and marked to ensure proper disposal.

ALWAYS operate internal combustion engines outside or in a well
ventilated area.

If, during maintenance, the equipment must be operated in an
enclosed area, ENSURE there is sufficient ventilation or provide
forced ventilation.

Observe ALL local and national safety regulations. Contact your
local authority for additional information.

> B

1.13.4.Welding or Naked Flames

/A WARNING

FIRE HAZARD!

Welding or using other naked flames in the vicinity of the equipment
creates the risk of an explosion or fire, which could result in serious
injury or death from fire or explosion.

AVOID all naked flames in the vicinity of this equipment.

Welding, flame cutting and grinding work on the equipment MUST
ONLY be carried out if this has been expressly authorized.

Before carrying out welding, flame cutting and grinding operations,
clean equipment and its surroundings from dust and debris and
other flammable substances and ensure the premises are
adequately ventilated.

The battery MUST BE isolated and disconnected.

@ 6P
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1.13.5.Hydraulic Equipment

Al DANGER

SKIN PENETRATION HAZARD!

Hydraulic fluid under pressure can penetrate the skin, which will
result in serious injury or death.

>

If fluid is injected under the skin, it must be surgically removed or
gangrene will result. GET MEDICAL HELP IMMEDIATELY.
ALWAYS use a piece of cardboard to check for leaks. DO NOT USE
YOUR HAND.

/A WARNING

FIRE HAZARD!

Splashed or spilled oil creates the risk of a fire, which could result in
serious injury or death.

[>

Check all lines, hoses and screwed connections regularly for leaks
or other damage.

Repair damaged lines, hoses, or screwed connections
IMMEDIATELY.

Work on hydraulic equipment must be carried out by persons with
training and authorisation to maintain the hydraulic equipment. Do a
full risk assessment and take all necessary safety measures.

ALWAYS relieve pressure from the hydraulic system before carrying
out any kind of maintenance or adjustment.

BEFORE carrying out any repair work, depressurize all system
sections and pressure hoses (hydraulic and compressed air system)
requiring removal, in accordance with the specific instructions for
the unit concerned.

Hydraulic and compressed air lines MUST be laid and fitted
properly. Ensure no connections are interchanged. The fittings,
lengths and quality of the hoses MUST comply with the technical
requirements.

ONLY fit replacement components of a type recommended by the
manufacturer.

> OPP

ALWAYS practice extreme cleanliness when servicing hydraulic
components. Ensure all measures are taken to avoid spillage and
leaks.
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1.13.6.Hazardous Substances

ENSURE that correct procedures are formulated to safely handle
hazardous materials in strict accordance with the manufacturer's

% instructions and all applicable regulations by correctly identifying,
labelling, storing, using and disposing of the materials.

A full list of Hazardous Substances associated with this equipment
can be found in the appendix of this document.
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For safety decal locations, Refer to Safety Decals - Locations, page 35.

IMPORTANT

SIDE CONVEYOR MUST BE UNFOLDED
WHILST MACHINE IS WORKING

IMPORTANT

CHECK ENGINE OIL AND
HYDRAULIC OIL LEVELS
DAILY.

DANGER

STOP THE EQUIPMENT & LOCKOUT
POWER SOURCE BEFORE PEFORMING

LUBRICATION MAINTENANCE OR
ADJUSTMENTS

1:DEO0021

NOTICE

MAX. ENGINE REVS
1800 RPM

DEGOSS

4:DE6055
¢ RGE,
STO®

7:DE0027

IMPORTANT

PLEASE ENSURE
HYDRAULIC OIL
IS FILLED TO
MIDDLE
OF GAUGE
WHEN COLD.

10:DEOO053

DAILY CHECKS

CLEAN AIR FILTER CHECK ENGINE DIL LEVEL
CHECK HYDRAULIC DIL LEVEL CHECK WATER LEVEL

CHECK FOR LEAKS

WEEKLY CHECKS

CHECK CONDITION OF CONVEYOR BELTS AND OTHER MOVING PARTS

CHECK OIL LEVEL IN FEEDER (SEE OPERATOR MANUAL)

CLEAR ANY OBSTRUCTIONS IN THE GRIZZLY BARS AND JAWS

CHECK TENSION ON THE FLY WHEEL DRIVE BELTS
GREASE ALL BEARINGS (SEE OPERATOR MANUAL

CLEAR ANY BUILD UP OF DUST FROM THE OIL COOLER AND THE

RADIATOR USING COMPRESSED AIR
CHECK ALL BOLTS AND PANELS ARE SECURE AND IN PLACE

13:DE1014

2:DEO0022

DANGER

DRIVE GUARDS MUST BE FITTED
BEFORE UNIT IS STARTED

5:DE0025

A

WARNING
AUTOMATIC MACHINE
MAY START WITHOUT WARNING

8:DEO0039

11:DE1007

14:

Copyright © Sandvik Mining and Construction
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3:DE0023

DANGER

S

HEAD, EAR & EYE PROTECTION MUST BE
WORN WHEN OPERATING OR IN THE
VICINITY OF THIS MACHINE WHEN RUNNING. %

i I

9:DEO0051

12:

15:
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BATTERY
ISOLATION
SWITCH

16:DE1043

DANGER
STRONG MAGNETIC HAZARD
STAY CLEAR OF MAGNET

Strong magnetic field produced
by magnet will have serious
adverse effect on heart

- e s

19:DE5003

DANGER
CRUSHING HAZARD
Do not place hands or feet under
jacking legs. Rizk of serous injury.

KEEP HANDS AND FEET CLEAR
befare lowering of raising jacking legs

[y

22:DE5008

DANGER
SKIN INJECTION HAZARD

Use a plece of cardooard to
check for hydraulic hose leaks.

DO NOT USE YOUR HAND

If fluid is inpected under the skin
seek medical help immediately

- 0 e

25:DE5011

28:DE5014

17:

DANGER
CRUSHING/SHEARING HAZARD
Moving parts can crush or cut
causing severa injury.

Keep hands clear of moving parts
during equipment operation.

T

20:DE5006

DANGER
FLYING MATERIAL HAZARD
Platform is for maintenance only.
Risk of injury from flying material.

DO NOT use platform

when plant is operating

T

23:DE5009

DANGER
SKIN INJECTION HAZARD

rpic Bl Uncer prosee can
panetrEe tha Skin claing 8000 Ty

ALWWAYS rebarve the pressurm Fom the
ydrausc vsbem Befen camyng out sy
kind of mamenance or adnstment

tex loaks. DO NOT s your hanet
s o ipechecd unclar the shin yo must
ewk Meacal Pe Frmeday

6 e 180

26:DE5012

CAUTION

29:DES5016

DANGER
FALLING MATERIAL HAZARD
Do not walk near material discharge
areas.
Risk of serious injury or death.

HARD HAT AND EYE
PROTECTION
@ @ must be worn at all times when
working in the vicinity of machine.

18:DE5001

DANGER

ENTANGLEMENT HAZARD
T e e e T
o sour
D0 NOT resch intn an sngearded machina
our wm coukt b pobed in and
a—
SWITCH OFF. LOCKOUT AND TAGOUT
Mt befors cpmeg o semong
9

O b MTENTEE

21:DES5007

DANGER
ENTANGLEMENT HAZARD
ot reach inio E

maching you can

SWITCH OFF,
AND T,
machine

O O . 325 TS

24:DE5010

DANGER
IMPACT HAZARD
Do not allow spring loaded

door to be opened
unrestrained.

Risk of injury

- e 13

27:DES5013

ARNING

30:DES5018
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WARNING

31:DE5019

IMPORTANT

STOP AND LOCKOUT PLANT

BEFORE MAINTENANCE

oI,

-

34:DE5022
Danger
Maximum tracking
A& e
37:DE5025

40:DES027

43:DE6049

LOW
SULPHUR
DIESEL

45:DE1076

32:DES5020

FALLING HAZARD
WORK AT ANY HEIGHT CAN
HE DANGEROUS.
Do not climb anta the machine without
e

ATTENTION
Read and understand operator's
[ manual and all safiaty signs bafore
3 ,.C:'..- using or maintaining machine.
=|=

IMPORTANT
STOP AND LOCKOUT PLANT

BEFORE MAINTENANCE

-

35:DE5023 36:DE5024
38:DE7072 39:DE7039
HYDRAULIC
OlL
41:DE1075 42:DE0062
[ RAD SUMP HYD DIESEL ]
44:DE1074
L R R 5
H E H 1
A D
H 4 H E
a a
WARNING Py b g
) E P E N
R 4 R
; E F
1] L3 D 1]
4] 4] L
4] s} a 1}
R o R
4]
46:DE6041 47:DE1071
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2. Transport and Technical Data
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2.1.Special Considerations for Transport

ALWAYS observe local and national regulations concerning the
transportation of heavy equipment. Ensure all appropriate permits,
licenses and endorsements are obtained and maintained before
transporting.

NOT|CE DO NOT transport the machine utilizing a vehicle not capable of
hauling at least the listed gross weight of the machine, Refer to
Technical Information, page 51. Failure may result in damage to the

machine, haulage vehicle, and may result in serious personal injury
or death.

2.1.1.Machine Preparation for Transport

/A WARNING

PERSONNEL HAZARD!

Lack of knowledge or understanding could cause serious injury,
death or damage to the machine.

DO NOT prepare machine for transportation until you have READ
and FULLY understood this manual. If necessary seek clarification
from your supervisor and or a Sandvik representative, before
continuing. Failure to do so may also invalidate the manufacturers
warranties.

/A WARNING

PERSONNEL HAZARD!

Working on or in close proximity to the machine whilst it is on and
or operating could cause serious injury or death.

Stop machine, isolate, remove ignition key and tag out, before
continuing. Refer to Lock and Tag-out Procedure, page 105.

SBE OB
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/A WARNING

FALLING HAZARD!

Falling from heights could cause serious injury or death.

Some of the steps in this procedure requires working at height,
ensure the following applies when working off the ground:

- Maintenance platforms are in place.

- All hand rails are fixed in position.

- All ladders are lowered and fixed in position.

- A safety harness is worn.

Hopper Lid

1.

Shut down machine, Refer to Machine Shut
Down, page 101.

. Remove two bolts (1) and fold back hopper

lid.

Install and tighten bolt (1) back into threaded
holes (to prevent loss) on both sides.

Main Conveyor Spray Bar

4.

Remove upper bolt (2) and washer (3) on
both sides.

Slacken lower bolt (1) on both sides.

Fold main spray bar (4) back into the
transport position.

. Tighten bolt (1) on both sides.

. Install and tighten bolt (2) back into threaded

holes (to prevent loss) on both sides.

Copyright © Sandvik Mining and Construction
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9. Loosen safety rails and reposition for
transport on both maintenance platforms.

10.Start engine, Refer to Engine - Starting
Procedure, page 69.

11.From ‘Main Menu’ press ‘Auxiliary
Functions’ (button 4), which activates the
auxiliary levers.

Note: Main conveyor rises
automatically.

Copyright © Sandvik Mining and Construction
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SAN00010

Figure 2-1: Auxiliary Levers - Location

1. Side Door (Left) 2. Rear Door
3. Side Door (Right) 4. Natural Fines Conveyor

12.Refer to Figure 2-1:Auxiliary Levers - Location, for natural fines conveyor, operate auxiliary
lever (4).
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PERSONNEL HAZARD!

Working on or in close proximity to the machine whilst it is on and
or operating could cause serious injury or death.

Stop machine, isolate, remove ignition key and tag out, before
continuing. Refer to Lock and Tag-out Procedure, page 105.

Detail A \ =

13.Prepare rear hopper door, remove locating \
pins (1) one on each side.

Detail A

1

14.Start engine, Refer to Engine - Starting
Procedure, page 69.

15.From ‘Main Menu'’ press ‘Auxiliary
Functions’ (button 4), which activates the
auxiliary levers.

46 Copyright © Sandvik Mining and Construction
Ver : QJ341-en-01/07/2011



TRANSPORT AND TECHNICAL DATA 01341

16.Refer to Figure 2-1:Auxiliary Levers -
Location, fold down rear hopper door by
operating auxiliary lever (2).

PERSONNEL HAZARD!

Working on or in close proximity to the machine whilst it is on and
or operating could cause serious injury or death.

Stop machine, isolate, remove ignition key and tag out, before
continuing. Refer to Lock and Tag-out Procedure, page 105.

17.Prepare right hand and left hand hopper
doors, remove ‘R’ clip (1) from retaining pin
(2) (one on each side).

18.Remove retaining pin (2) from pin props
(one on each side).

19.Re-insert transport pins to Natural Fines
Conveyor (transport position).

20.Start engine, Refer to Engine - Starting
Procedure, page 69.

21.From ‘Main Menu’ press ‘Auxiliary
Functions’ (button 4), which activates the
auxiliary levers.

SANO00014
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22.Refer to Figure 2-1:Auxiliary Levers -
Location, fold down side hopper doors by
operating auxiliary levers (1, Left) and (3,
Right).

23.Turn ‘OFF’ the ‘AUX’ switch (4) on main
control panel to ‘OFF’ position.

24 .Place all tools and manuals into tool box
and control panels.

25.Visually check machine to ensure no
component damage.

2.1.2.Tracking Machine onto/off Transport Vehicle

Al DANGER

CRUSHING HAZARD!
Personnel or objects on machine or in exclusion zones when
machine is operational, may cause serious injury or death.
DO NOT UNDER ANY CIRCUMSTANCES operate machine when ANY
personnel or objects are on the machine or in the exclusion zones,
20 metres (approximately 66 ft).

Carry out a thorough site inspection prior to commencing ANY
tracking operations.

1. Follow start up and tracking procedure, Refer to Tracking Machine, page 71, machine can be
tracked onto or off the transport vehicle at the pre-set tracking speed.

2. Before tracking machine off transport vehicle ensure all temporary sealing and transport straps
and chains are removed.

3. After tracking machine onto transport vehicle ensure all temporary sealing, transport straps and
chains are installed. DO NOT secure by tying down over the tracks.

Note: Tying down is the responsibility of the driver of the transport vehicle.

4. Lower all four jacking legs sufficiently to support the weight of the machine and spread the load,
Refer to Jacking Legs - Lower, page 81.

2.2.Transport and Working Dimensions

Note: Before transporting this machinery all measurements should be checked to
ensure they conform to local and national regulations for transportation of vehicles.

For information on the machine’s transport dimensions, refer to Machine Working Dimensions on
page 54.
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Note: For information on the machine’s working dimensions, refer to Machine Transport
Dimensions on page 55.

2.3.Application and Limitations

This machine has been designed and constructed to reduce minerals such as stone and concrete
including steel reinforced concrete to a predetermined size. It must not be used for any other purpose
without first contacting Sandvik Mining and Construction technical department. DO NOT operate until
the manual and all instructions supplied with the machine are read and fully understood.

2.3.1.Common Applications

This list is by no means exhaustive. Please contact Sandvik Mining and Construction for further
information on any materials not indicated below.

* Granite.

* Slate.

* Bricks.

s Limestone.

* Reinforced Concrete.
* Recycling/ Demolition.
* Asphalt.

2.4.Description

This QJ341 is a self contained tracked machine built to withstand the rigours and conditions of
operating in quarries and within the construction industry. It utilises a diesel engine to provide the
power to the hydraulic power pack and to generate electricity for the electrical systems of the
machine.The tracks, feeders, jaws, conveyors and all other working parts of the machine are
hydraulically driven. Where possible all of the moving parts of this machine are guarded, where not,
warnings are provided. The Safety Section of this manual must be read and fully understood. Any
residual organisational, personal and environmental issues must be fully addressed as detailed in the
safety section.This equipment has been manufactured and assessed to be in accordance with
Machinery Directive 2006/42/EC.

2.5.0peration Description

Material is loaded normally by excavator into the hopper where the vibratory feeder transfers the
material towards the crushing jaws.The material passes over the grizzly bars where smaller material
will fall through the bars and is transferred either to the main conveyor or directed onto the natural
fines conveyor. The larger material that has stayed on the grizzly bars is fed to the crusher box and
into the jaws where it is crushed between the wear plates and falls onto the main conveyor.The
material is transferred up and along the main conveyor passing underneath the magnet. At this point
any ferrous material mixed in with the material will be discharged. The material continues along the
main conveyor where it is unloaded to a stock pile or to waiting transport.

2.6.Key Features

* Diesel hydraulic power via a Caterpillar engine providing hydraulic transmission without
clutches.
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« Vibratory feeder with automatic control to regulate the feed into the crusher. The hydraulic
system automatically coordinates the flow of material from the vibrating feeder over the grizzly
bars to the jaw.

» Hydraulic adjustment system to regulate the product size to be crushed.

« Jaw size 1200 x 750 mm encompassing unique high speed and Geo-crush technology to give
very high production while reducing wear.

« Operation of jaw can be reversed to clear any blockage.

« High crushing speed.

« Over band magnet removes all of the reinforcing bar when concrete is crushed.
« Spray mounted dust suppression.

* Maintenance platforms.

« Complete machine rises on its hydraulic legs to facilitate cleaning and servicing of tracks and to
provides a stable base.

» Machine is self propelled by Remote Control or Umbilical Control Hand Set.
» Optional bogie system eliminating the need for low loader transport.

2.7.1dentification of Main Units

Feeder Hopper

Jaw Crusher

Diesel & Hydraulic Tanks
Power Unit

Magnetic Separator

AN
!
=

N

Main Copveyor NN X
3 \-\;
Ny » .

/
/’\: > /
I

g

Tracks

Control Panel

Figure 2-2: Main Components
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2.8.1dentification of Emergency Stop Positions

o W A W e

A e AN =B EEm s .

2.9.Technical Information

» Machine: Single Toggle Mobile Jaw Crushing Unit.
e Jaw Crusher - 1200 mm (3.93 ft) x 750 mm (2.46 ft).
« Total weight: 48.4 Tonne

2.9.1.Machine dimensions

* For working dimensions, refer to Machine Working Dimensions on page 54.
* For transport dimensions, refer to Machine Transport Dimensions on page 55.

2.9.2.Standard Features

Primary 1200mm (3.93 ft) x 750mm (2.46 ft) Single Toggle Jaw Crusher, designed by Sandvik,
utilizing the very latest in finite crushing analysis with rigid one piece welded Crusher Frame, which
has been heat-treated after welding for internal stress relief.

2.9.3.0ptions

* Dirt Conveyor.
* Magnetic Separator.
* Radio Controlled Tracks.
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2.10.Specification of Main Units
2.10.1.Feeder

*Hopper Width - 2751 mm (9.02 ft).
* Feeder Width - 1100 mm (3.61 ft).
e Feeder Length - 4000 mm (13.12 ft).
*Hopper Capacity - 5.3 cubic meters.

2.10.2.Crusher

* Feed Opening- 1200 mm (3.94 ft) x 750 mm (2.46 ft).
* Crusher Speed - 300 RPM.
* Drive - Hydraulic.

2.10.3. Main Conveyor

* Belt Width - 814mm (2.67 ft).
* Conveyor Length - 11756mm (38.53 ft).
« Conveyor Width - 1 Hydraulic Motor 2028mm (6.65 ft) / 2 Hydraulic Motors 2330mm (7.64 ft).

2.10.4.Natural Fines Conveyor

*Belt - 650 (2.13 ft) x 3100 mm (10.17 ft).
« Belt Extended - 650 (2.13 ft) x 5100mm (16.73 ft).

2.10.5.Tracks

* Track Type - Low Ground Pressure Twin Track Undercarriage.
*Normal Ground Pressure approximately 126.5 kPa (without options).
« Gradient Max 20°.

» Approximate Speed - 1.1 km/h.

*Centre - 3715 mm (12.18 ft).

* Width - 500 mm (1.64 ft).

« Drive - Hydraulic Integral Motors.

* Control - Remote Handset.

« Cable Control - Remote Handset Optional Radio remote.
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3

2.10.6.Power Unit

« Caterpillar C9 - 262Kw (350Hp).

*Volvo D7 (Optional).

* Refer to relevant engine manual for further information.
* Diesel Tank - 500 litres.

* Hydraulic Tank - 500 litres.

2.10.7.Magnetic Separator

* Self Cleaning Suspended.

* Belt Width - 800mm (2.62 ft).

* Drive Hydraulic Motor.

« Control Fixed Speed.

» Weight - 1300Kg (2,900Ibs approximately).

* Refer to relevant magnetic separator manual for further information.
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2.11.Machine Working Dimensions
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2.12.Machine Transport Dimensions
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3. Product Overview
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PRODUCT OVERVIEW

3.1.Product Overview

3.1.1.Main Components:

* Main Output Conveyor.

« Natural Fines Side Conveyor.
«Vibrating Feeder.

* Magnetic Overhead Conveyor.
«Jaw Crusher.

« Engine and Hydraulic Power Pack.
* Controls in Cabinets.

* Tracks.

3.1.2.0ptional Extras:

*Hopper Extensions.

* Low Ambient Arctic Temperature Pack.

* High Ambient Temperature Pack.
* Qutput Stockpile Level Sensor.
*Hardox Liners.

* Dust Suppression System.
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3.1.3.Machine Layout Indicating Main Components

Main Conveyor

59

Figure 3-1: Main Components
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4. Commissioning and Shut Down

Copyright © Sandvik Mining and Construction
Ver : QJ341-en-01/07/2011

61



01341

COMMISSIONING AND SHUT DOWN

4.2.Commissioning and Shutdown - Safety

The following safety instructions apply throughout the commissioning and shutdown section,
additional and or variations in safety measures that are specific to their relevant sub sections will be
detailed in the body of the text.

/A WARNING

PERSONNEL HAZARD!

Lack of knowledge or understanding could cause serious injury,
death or damage to the machine.

DO NOT START COMMISSIONING! Until you have READ and FULLY
understood this manual. If necessary seek clarification from your
supervisor and or a Sandvik representative, before attempting ANY
operations or maintenance. Failure to do so may also invalidate the
manufacturers warranties.

/A WARNING

PERSONNEL HAZARD!

Not using the minimum Personal Protective Equipment (PPE) could
cause serious injury or death.

Make sure that the minimum PPE is used when working on or within
20 metres (approximately 66 feet) of the machine, Refer to Personal
Protective Equipment (PPE), page 19.

62
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4.3.Commissioning

4.3.1.Preliminary Operations

Machine Preliminaries

Make sure that commissioning and shutdown safety, Refer to Commissioning and Shutdown -
Safety, page 62 is followed throughout the pre commissioning instructions in addition to the following

safety measures.

A
0

PERSONNEL HAZARD!

Working on or in close proximity to the machine whilst it is on and
or operating could cause serious injury or death.

Stop machine, isolate, remove ignition key and tag out, before
carrying out these pre-start instructions. Refer to Lock and Tag-out
Procedure, page 105.

FALLING HAZARD!

Falling from heights could cause serious injury or death.

Some of the steps in this procedure require working at height, if this
is the case, ensure the following:

- Maintenance platforms are in place.

- All hand rails are fixed in position.

- All ladders are lowered and fixed in position.

- A safety harness is worn.

NOTICE

NOTICE

TEL

It is recommended that set up of this machine be carried out by a
representative of Sandvik Mobile Screening and Crushing Ltd. or by
a qualified representative of the dealer.

The following instructions assume transportation of this machine
using a low loader type vehicle, delivered in close proximity to the
job site. If machine Is transported in any other way, contact the
manufacturer for additional set up instructions.

Note: A minimum of two persons are required to carry out the following procedures, one
to carry out the operations (operator) and one to observe for any potential hazards or
dangers (observer).
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1. Remove all loose items from machine and store safely.
DONOT attempt to start this machine until you are aware of all aspects of its operation.

Remove any temporary sealing and transport straps.

P WD

Visually inspect machine for the following:

* There are no signs of impact damage.

« All safety guards / safety devices are in place and secure.

« All machine components are in place and secure.

* There are no signs of ANY fluid or oil leaks including hydraulic hoses.

5. Make sure that the crusher, feeder and conveyor belts are free from any materials, remove if
necessary.

. Remove all tools and equipment from the operational area.
. Carry out a full daily maintenance routine, Refer to Maintenance on page 129.

. Carry out all engine pre start checks, Refer to Information and Data Sheets, page 207.

© 00 N o

. Make sure that all visible drums and rollers turn freely.
10.Make sure that the skirting rubbers and scrapers are in place and secure.

11.The machine is transported with inlet chute top cover in the open position. Close inlet chute
cover and tighten in position.

k. omonomomomom . o

Figure 4-3: Main Conveyor Jaw Crusher Box - Rubbers
Side Jaw Rubbers

12.Refer to Figure 4-3:Main Conveyor Jaw Crusher Box - Rubbers, install jaw side rubbers as
follows:

* Make sure that the nuts, bolts and washers are removed.

« Position side rubbers, install bolts, washers, nuts and tighten.
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/A WARNING

LIFTING HAZARD!

Lifting heavy objects could cause serious injury.

Use correct lifting technique and get assistance when lifting heavy
objects.

Main Conveyor Spray Bar - Install

Note: Spray bar is folded back for
transportation.

13.Remove bolt (2) and washer (3) from upper
threaded hole.

14.Slacken bolt (1) on both sides and position
spray bar (4) upright, in its normal working
position.

15.Install washers (3), bolts (2) on both sides
and tighten.

16.Tighten bolt (1) on both sides.

SAN00012

Ground Surface Preliminaries

This machine is designed to operate on a solid level surface capable
NOTICE of carrying the weight of the machine.

It is important that the machine is placed on level solid ground, capable of carrying the weight of the
machine Refer to Identification of Emergency Stop Positions, page 51 or damage could occur.
The ground surface should be level. An appropriate site must be identified prior to delivery and
unloading of the machine.
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4.4 .Main Control Devices

4.4.1.Electrical Control Box
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Figure 4-4: Electrical Control Box

1. Ignition Key 3. E-Stop Reset
2. Display Panel
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4.4.2.Display Panel

OF &= SANDVIK
| |
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Figure 4-5: Display Panel - Main Menu

9

1. Plant Run 9. Escape Function

2. Track Select 10. Control Panel Display
3. Machine Log 11. Sub Menu Selections
4. Auxiliary Functions 12. Acknowledge Button

5. Engine Information 13. Sub Menu Selections
6. Maintenance 14. Sub Menu Adjust Down
7. Not used 15. Sub Menu Adjust Up

8. Not used

Note: Screen images throughout may not reflect that portrayed on the machine display,
due to software revisions. Images are for illustrative purposes only.
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4.4.3.Setting Time and Date

1. Referto Figure 4-5:Display Panel - Main Menu, to change the time and date press and hold
‘ESC’ button (9) for 3 seconds to access the ‘Information Menu’.

Time and date fields appear, press and hold button (4) for 3 seconds.
Press right arrow button (13) ‘Years' is highlighted and starts to flash.
Press ‘Up’ or ‘Down’ arrow buttons (14), (15) to change ‘Year'.

Press right arrow button (13) ‘Months’ is highlighted and starts to flash.

o a0 &~ w DN

Press ‘Up’ or ‘Down’ arrow buttons (14), (15) to change ‘Month’.

7. Press right arrow button (13) ‘Days’ is highlighted and starts to flash.

8. Press ‘Up’ or ‘Down’ arrow buttons (14), (15) to change ‘Day’.

9. Press right arrow button (13) ‘Hours’ is highlighted and starts to flash.
10.Press ‘Up’ or ‘Down’ arrow buttons (14), (15) to change ‘Hour'.

11.Press right arrow button (13) ‘Minutes’ is highlighted and starts to flash.
12.Press ‘Up’ or ‘Down’ arrow buttons (14), (15) to change ‘Minutes’.
13.Press right arrow button (13) ‘Seconds’ is highlighted and starts to flash.
14.Press ‘Up’ or ‘Down’ arrow buttons (14), (15) to change ‘Seconds’.
15.Press and hold button (4) for 3 seconds to save changes.

16.Press ESC button (9) to return to Main Menu.

4.4.4.Setting the Language

1. Referto Figure 4-5:Display Panel - Main Menu, to change the time and date press and hold
‘ESC’ button (9) for 10 to 15 seconds to access the ‘Information Menu'’.

2. Button 3 toggles between languages (the country flag or a greeting will appear).
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4.5.Engine - Starting Procedure

4.5.1.Engine Starting Procedure - Safety

A DANGER

PERSONNEL HAZARD!

Persons on machine or in exclusion zones when starting machine,
may cause serious injury or death.

DO NOT UNDER ANY CIRCUMSTANCES start the machine when
ANY persons are standing on the machine or in the exclusion zones,
20 metres (approximately 66 ft).

/A WARNING

> B

TIPPING HAZARD!

Operating machine on unsuitable ground could cause serious injury
or death.

Machine MUST NEVER be tracked on gradients more than: 10° left to
right or 20° front to back. Both tracks MUST BE in contact with firm
level ground, suitable for carrying the machines weight.

NOTICE

COLD START: When starting machine in temperatures of 0°C (32°F)
or below, run all systems at idle for 15 minutes to allow hydraulic oil
to reach working temperature (DO NOT feed material into machine
during this time). DO NOT change the engine speed while any
systems are running. DO NOT operate systems contrary to these
instructions.
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. Turn battery isolation switch (1) ‘ON’ located

. 3
released, and the switch on the remote ) @ E

. Press the E-Stop reset button, refer to T

Make sure that the preliminary procedures
are carried out prior to starting machine,
Refer to Preliminary Operations, page
63.

inside electrical cabinet. \
B
M - ug
Make sure that all emergency stops are AR

control is turned off.

-
0000
°|:|
0000

Figure 4-4: Electrical Control Box on

page 66 (item 3). 1 P

. Turn ignition key to ‘ON’ position, display

panel ‘Main Menu'’ is displayed, Refer to SAN00013
Figure 4-5: Display Panel - Main Menu,
page 67.

. Turn ignition key to ‘CRANK’ position and hold until engine starts.

Note: Siren will sound & beacon will flash for 7 seconds before engine starts. If
engine fails to start wait a few seconds before attempting again.

. Release ignition key slowly, which returns to the ‘ON’ position. Engine is now running at idling

speed.

Note: To shut-down machine, Refer to Machine Shut Down, page 101.
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4.5.2.Tracking Machine

Al DANGER

CRUSHING HAZARD!
Personnel or objects on machine or in exclusion zones when
starting and tracking machine, may cause serious injury or death.
DO NOT UNDER ANY CIRCUMSTANCES start or track the machine
when ANY personnel or objects are on the machine or in the
exclusion zones, 20 metres (approximately 66 ft).

Carry out a thorough site inspection prior to commencing ANY
operations.

Note: A minimum of two persons are required to carry out the following procedures, one
to carry out the operations (operator) and one to observe for any potential hazards or
dangers (observer).

1. Start engine, Refer to Engine - Starting
Procedure, page 69.

2. From ‘Main Menu’ press ‘Track Select’
button 2.

3. On the remote control handset, turn
transmitter to the ‘On’ position (1).
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4. From ‘Track Select Menu’ press radio
receiver ‘Remote Track’ button 2.

Note: In areas where interference is a
particular problem, track by pressing
button ‘1’ and use an umbilical cord,
hard wired to the machine.

Refer to xxxxx for further details.

Note: Additional selections available

from this menu are ‘Auxiliary Functions’

(5) and ‘Track Diagnostics’ (6), Refer to
relevant sections for more information.

5. On the remote control handset, wait a few
seconds for the green light (2) to start
flashing.

6. Activate radio transmitter, press green
button (3).

Note: Siren will sound and beacon will
flash and it takes approximately 7
seconds for the radio transmitter to
become operational.

7. Tracking is now possible using the two
joysticks (4) and (5), together to move in a
straight line and or individually to turn.

Note: The tail section of the main conveyor will
lift prior to the tracks engaging.

SANDVIK

iy,
4
W

0000 RPN T
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8. If necessary engine Revs Per Minute (RPM)
can be adjusted up (faster) or down (slower)
to aid tracking using buttons as shown.

Note: If main conveyor is not raised it
will raise automatically.

4.5.3.Direction indicators

When operating the Remote Handset, the
yellow buttons are for forward movement and
the blue ones for reverse. (These correspond to
direction indicator stickers on the machine and
the remote handset.)

When operating the Hard Wire Handset, the
yellow buttons are for forward movement and
the blue ones for reverse. (These correspond to
direction indicator stickers on the machine.)
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4.5.4.Wired umbilical track control

Figure 4-6: Wired umbilical track control

a. Umbilical control ON/OFF switch

b. Individual track control

c. Double track control for moving in straight line
d. Emergency stop button

e. Yellow and blue direction markers.
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4.5.5.Main Conveyor - Manual Raise

Al DANGER

CRUSHING HAZARD!

Personnel or objects on machine or in exclusion zones when
starting or operating main conveyor, may cause serious injury or
death.

DO NOT UNDER ANY CIRCUMSTANCES start or operate main
conveyor when ANY personnel or objects are on the machine or in
the exclusion zones, 20 metres (approximately 66 ft).

Carry out athorough site inspection prior to commencing ANY
operations.

Note: A minimum of two persons are required to carry out the following procedure, one
to carry out the operation (operator) and one to observe for any potential hazards or
dangers (observer).

9. Start engine, Refer to Engine - Starting
Procedure, page 69.

10.From ‘Main Menu’ press ‘Auxiliary
Functions’ button 4, which activates the
auxiliary levers.

11.Raise main conveyor by pulling auxiliary
lever, located in hydraulic cabinet.

i
0, o, 9] ==

SANO00007
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4.5.6.Machine Set-up for Operation

It is assumed the pre-commissioning instructions have been completed prior to commencing with
machine set-up for operation, Refer to Preliminary Operations, page 63 if necessary.

o>

PERSONNEL HAZARD!

Lack of knowledge or understanding could cause serious injury,
death or damage to the machine.

DO NOT Set-up machine until you have READ and FULLY
understood this manual. If necessary seek clarification from your
supervisor and or a Sandvik representative, before attempting to
set-up machine. Failure to do so may also invalidate the
manufacturers warranties.

o B

FALLING HAZARD!
Falling from heights could cause serious injury or death.

Some of the steps in this procedure requires working at height,
ensure the following applies when working off the ground:

- Maintenance platforms are in place.

- All hand rails are fixed in position.

- All ladders are lowered and fixed in position.

- A safety harness is worn.

1. Start engine, Refer to Engine - Starting
Procedure, page 69.

2. From ‘Main Menu’ press ‘Auxiliary
Functions’ (button 4), which activates the
auxiliary levers.

3. Refer to Figure 2-1: Auxiliary Levers -
Location, page 45, fold up side hopper
doors by operating auxiliary levers (1, Left)
and (3, Right).

Copyright © Sandvik Mining and Construction
Ver : QJ341-en-01/07/2011




COMMISSIONING AND SHUT DOWN 01341

PERSONNEL HAZARD!

Working on or in close proximity to the machine whilst it is on and
or operating could cause serious injury or death.

Stop machine, isolate, remove ignition key and tag out, before
continuing with these instructions. Refer to Lock and Tag-out
Procedure, page 105.

4. Secure props (1) (one on each side)
securely, install retaining pin (2) and secure
with ‘R’ clips (3).

SAN00014

5. Start engine, Refer to Engine - Starting
Procedure, page 69.

6. From ‘Main Menu’ press ‘Auxiliary
Functions’ (button 4), which activates the
auxiliary levers.

7. Refer to Figure 2-1: Auxiliary Levers -
Location, page 45, fold up rear hopper door
by operating auxiliary lever (2).
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PERSONNEL HAZARD!

Working on or in close proximity to the machine whilst it is on and
or operating could cause serious injury or death.

Stop machine, isolate, remove ignition key and tag out, before
continuing with these instructions. Refer to Lock and Tag-out
Procedure, page 105.

8. Secure hopper rear door in place with Detail A \ S
locating pins (1) one on each side. \

Detail A

9. Start engine, Refer to Engine - Starting
Procedure, page 69.

10.From ‘Main Menu’ press ‘Auxiliary
Functions’ (button 4), which activates the
auxiliary levers.

11.Refer to Figure 2-1: Auxiliary Levers -
Location, page 45, unfold the Natural Fines
Conveyor by operating auxiliary lever (4).

78 Copyright © Sandvik Mining and Construction
Ver : QJ341-en-01/07/2011



COMMISSIONING AND SHUT DOWN 01341

12.Lower main conveyor by pushing auxiliary
lever, located in hydraulic cabinet.

{ailn)

SANO00007

PERSONNEL HAZARD!

Working on or in close proximity to the machine whilst it is on and
or operating could cause serious injury or death.

Stop machine, isolate, remove ignition key and tag out, before
continuing with these instructions. Refer to Lock and Tag-out
Procedure, page 105.

13.Install safety rail to maintenance platforms
and tighten securely.
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1

14.Lower hopper lid, install and tighten two ¥ e
. Yoo,

bolts (1) each side. ™oy,

75 4

SAN00011

15.At the top of the inlet chute cover, set the
sonar to its working position: ~ o

* Loosen the lower bolt (1)
* Pivot the sonar (2) in position o
* Tighten the lower bolt. 2 1
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4.5.7.Jacking Legs - Lower

CRUSHING HAZARD!

Personnel near or on machine whilst lowering jacking legs, may
cause serious injury or death.

DO NOT UNDER ANY CIRCUMSTANCES operate jacking legs when
ANY personnel or objects are on or near the machine.
Carry out a thorough site inspection prior to commencing ANY work

operations.
Note: A minimum of two persons are
required to carry out the following f‘%
procedures, one to carry out the
operations (operator) and one to @
observe for any potential hazards or 3

dangers, along with aligning retaining
pin holes (observer).

Note: Frontjacking leg shown, rear leg
similar.

16.If fitted, loosen the M16 securing bolt (1).

SAN00003

17.Start engine, Refer to Engine - Starting
Procedure, page 69.

18.From ‘Main Menu’ press ‘Auxiliary
Functions’ button 4, which activates the
auxiliary levers.
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Note: The purpose of lowering the
jacking legs is to support the vehicle
weight and distribute the load evenly.
Some adjustments may be required
depending on the site area.

19.Lower rear jacking legs by pushing left

auxiliary lever, located in hydraulic cabinet.

20.Lower front jacking legs by pushing centre

auxiliary lever, located in hydraulic cabinet.

i

SANO00007

SANO00007

Copyright © Sandvik Mining and Construction
Ver : QJ341-en-01/07/2011



COMMISSIONING AND SHUT DOWN

3

21.As jacking legs (3) lower, the observer
should indicate to the operator when a
suitable pair of retaining pin, holes (4) are
aligned and the weight of the vehicle is
supported.

22.Shutdown machine, remove ignition key
and lock and tag-out before the next step,
Refer to Machine Shut Down, page 101.

23.Remove ‘R’ clips (5) from retaining pins (6)
and install two retaining pins (6) into suitable
retaining pin holes (4).

24.Install ‘R’ clips (5) into retaining pins (6).

25.Repeat process for remaining jacking legs.

SANO00006
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4.5.8.Jacking Legs - Raise

AN

CRUSHING HAZARD!

Personnel near or on machine whilst raising jacking legs, may cause
serious injury or death.

DO NOT UNDER ANY CIRCUMSTANCES operate jacking legs when
ANY personnel or objects are on or near the machine.

Carry out athorough site inspection prior to commencing ANY work
operations.

Note: A minimum of two persons are
required to carry out the following
procedures, one to carry out the
operations (operator) and one to
observe for any potential hazards or

dangers.

1. Start engine, Refer to Engine - Starting
Procedure, page 69.

2. From ‘Main Menu’ press ‘Auxiliary
Functions’ button 4, which activates the
auxiliary levers.

3. Lower front jacking legs slightly by pushing
centre auxiliary lever, located in hydraulic
cabinet, this releases the weight from the
retaining pins.

84

(L)
Zafapas

SAN00007
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9.

10.Repeat process for remaining jacking legs.

Lower rear jacking legs slightly by pushing
left auxiliary lever, located in hydraulic

cabinet, this releases the weight from the
retaining pins.

{ailn)

SANO00007

Note: Front jacking leg shown, rear leg
similar.

Shutdown machine, remove ignition key and
lock out before the next step, Refer to
Machine Shut Down, page 101.

Remove ‘R’ clips (1) from retaining pins (2).

. Remove two retaining pins (2) from retaining

pin holes (3).

Return retaining pins (2) to retaining pin
holders (4).

Install ‘R’ clips (1) onto retaining pins (2).

SANO00006
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11.Start engine, Refer to Engine - Starting
Procedure, page 69.

12.From ‘Main Menu’ press ‘Auxiliary
Functions’ button 4, which activates the
auxiliary levers.

13.Raise front jacking legs by pulling centre
auxiliary lever, located in hydraulic cabinet.

SANO00007

14.Raise rear jacking legs by pulling left
auxiliary lever, located in hydraulic cabinet.

SANO00007
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15.1f fitted, tighten the M16 securing bolt (1).

16.Repeat process for remaining jacking legs.

SANO00003
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4.6.0perating the Machine

Before commencing general operation make sure that all preliminary operations are carried out, this
applies during the commissioning process and or general usage, Refer to Preliminary Operations,
page 63.

Al DANGER

CRUSHING HAZARD!
Personnel or objects on machine or in exclusion zones when
starting or operating machine, may cause serious injury or death.
DO NOT UNDER ANY CIRCUMSTANCES start or operate machine
when ANY personnel or objects are on the machine or in the
exclusion zones, 20 metres (approximately 66 ft).

Carry out athorough site inspection prior to commencing ANY
operations.

4.6.1.Start-up Sequence - Running the Crusher

1. Make sure that all preliminary procedures
are carried out prior to starting machine,
Refer to Preliminary Operations, page
63.

2. Turn battery isolation switch (1) ‘ON’ located 1
inside electrical cabinet. _ \

3. Make sure that all emergency stops are R'= AN =g
released, and switch on remote control is ) EEJ I@
turned off. §|;|=§ @

4. Press the E-Stop reset button, refer to
Figure 4-4: Electrical Control Box on

page 66 (item 3). 1 be_

5. Turn ignition key to ‘ON’ position, display

-

panel ‘Main Menu'’ is displayed, Refer to SAN00013
Figure 4-5: Display Panel - Main Menu,
page 67.
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6. Access crusher control sub menu by
pressing button 1.

7. Select relevant run mode, ‘Manual’ or
‘Automatic’ Refer to Manual Run Mode,
page 89 or Auto Run Mode, page 94.

4.6.2.Manual Run Mode

Note: Selecting this option allows the
operator to select particular functions

and start each operation in turn. o w

1. Access crusher control menu, Refer to
Start-up Sequence - Running the

Crusher, page 88. o000 rpm =Y
2. Select ‘Manual Run’ mode, press button 1 to 4 _‘ i/ !l W L @

access ‘Manual Run’ mode options.
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Figure 4-7: Manual Run Mode - Page 1 Options

1. Main Conveyor Start / Stop 9. Next Page

2. Crusher Start / Stop 10. Crusher Speed (RPM)

3. Engine Adjust Speed 11. Engine Speed (RPM)

4. Return to Main Menu 12. Crusher Drive Pressure

5. Feed Conveyor Start / Stop 13. Display Screen Options

6. Not Used 14. Feeder Conveyor Speed % Value
7. Not Used 15. Hydraulic Oil Temperature (°C)
8. Natural Fines Conveyor Start/ Stop  16. Engine Soot Level % Value (3b

engine only)

When ‘Manual Run’ mode has been selected each of the operations can be started up individually,
however they can only be started up in following sequence, ‘Main Conveyor’, ‘Crusher’ and ‘Feeder’.

Note: The Natural Fines Conveyor can be turned on at any point during the sequence.
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4.6.3.Manual Run Page 1 Options - Functionality

Refer to Figure 4-7: Manual Run Mode - Page 1 Options, page 90.
Button 1 - Main Conveyor Start / Stop

Operates main conveyor, which will automatically lower, a siren sounds and beacon flashes for 10
seconds before conveyor starts.

Note: Main conveyor cannot be stopped until the crusher as been switched off.
Button 2 - Crusher Start / Stop

Operates the crusher which, can only be started after the main conveyor has been started, a siren
sounds and beacon flashes for 10 seconds before crusher starts.

Note: Crusher can only be stopped if the feed conveyor is stopped first.
Button 3 - Engine Adjust Speed

Allows the operator to control engine speed. When this function is selected the option to start and
stop the Natural Fines Conveyor will disappear and engine ramp up/down buttons will appear
enabling the operator to increase or decrease engine speed.

Button 4 - Return to Main Menu
Returns the user to the main menu.
Button 5 - Feed Conveyor Start / Stop

Operates feed conveyor which, can only be started after the crusher has reached a preset operating
speed, a siren sounds and beacon flashes for 10 seconds before the crusher starts.

Button 6 - Not Used
Button 7 - Not Used
Button 8 - Natural Fines Conveyor Start / Stop

Operates Natural Fines Conveyor which, can be started any time after the crusher is started, a siren
sounds and beacon flashes for 10 seconds before Natural Fines Conveyor starts.

Item 9 - Next Page

Takes the user to the next menu page.

Item 10 - Crusher Speed (RPM)

Indicates the current crusher speed displayed in Revolutions Per Minute (RPM).
Iltem 11 - Engine Speed (RPM)

Indicates the current engine speed displayed in RPM.

Item 12 - Crusher Drive Pressure

Indicates the current crusher drive pressure displayed in bar.

Item 13 - Display Screen Options

Available display screen options are shown.

Iltem 14 - Feeder Conveyor Speed % Value

Indicates the current feeder conveyor speed as a percentage value.
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Item 15 - Hydraulic Oil Temperature
Indicates the current hydraulic oil temperature displayed in degrees centigrade.
Item 16 - Engine Soot Level % Value (3b engine only)

Indicates the current engine soot levels displayed as a percentage value.

o oo e B[ o Bacjp) ‘30
@ [0000 Rpr "(:5 (007 ﬁ

Figure 4-8: Manual Run Mode - Page 2 Options

1. Hopper Level Control Enable 7. Not Used

2. Not Used 8. Engine Information

3. Crusher Jog 9. Display Screen Options
4. Radio Select 10. Previous Page

5. Crusher Level Control Enable 11. Escape Function

6. Not Used
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4.6.4.Manual Run Page 2 Options - Functionality

Refer to Figure 4-8: Manual Run Mode - Page 2 Options, page 92.
Button 1 - Hopper Level Control Enable

Enables hopper level control, the level
sensorinthecrushing chamber controls the
feeder speed in relation to the level of
material in the chamber. Desired control
levels can be adjusted.

Hopper Level Control - Sub Menu

Refer to Figure 4-9:Hopper Level Control -
Sub Menu.

- Button 2 / 3 increase / decrease level.

- Button 6 / 7 increase / decrease sensor
sensitivity.

Refer to Figure 4-8: Manual Run Mode - Page
2 Options, page 92.

Button 2 - Not Used

Button 3 - Crusher Jo
g Figure 4-9: Hopper Level Control - Sub Menu

Allows the operator to jog crusher in forward
and reverse.

Button 4 - Radio Select

Allows the operator to control functions of
the machine via remote control - Jog
forward/reverse, feeder speed and feeder
on/off.

Button 5 - Crusher Level Control Enable

Enables crusher load control. Desired
control levels can be adjusted.

Crusher Level Control - Sub Menu

Refer to Figure 4-10:Crusher Level Control - ~ PV s o] .
Sub Menu. (6050 mem =) [o00 % @é

Hin Hax
Pressure Pressure

- Buttons 2/3 adjusts feeder start up pressure.
- Buttons 6/7 adjusts feeder stop pressure.
- Press back button to return to previous menu.

Refer to Figure 4-8: Manual Run Mode - Page
2 Options, page 92.

Button 6 - Not Used

Figure 4-10: Crusher Level Control - Sub Menu

Button 7 - Not Used
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Button 8 - Engine Information

Displays engine information.

Item 9 - Display Screen Options

Displays all the current available options.

Item 10 - Previous Page

Displays previous page options, Refer to Figure 4-7:Manual Run Mode - Page 1 Options.
Item 11 - Escape Function

Returns the user to the main menu.

4.6.5.Auto Run Mode

Note: Selecting this option operates
the crusher in automatic mode.

1. Access crusher control menu, Refer to
Start-up Sequence - Running the
Crusher, page 88.

2. Select ‘Auto Run’ mode, press button 2 to
access ‘Auto Run’ mode options.
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Figure 4-11: Auto Mode - Display

1. Stop Button 9. Visual Representation

2. Not Used 10. Fuel Gauge

3. Not Used 11. Engine Soot Level % Value (3b
engine only)

4. Not Used 12. Engine Speed (RPM)

5. Crusher Load Enable 13. Crusher Speed (RPM)

6. Feeder Speed Control 14. Engine Load (Bar)

7. Feeder Speed Control 15. Hydraulic Oil Temperature (°C)

8. Natural Fines Conveyor Start / Stop 16. Feeder Conveyor Speed % Value

Operating machine in auto mode will start each function automatically, sounding the siren and
flashing the beacon for 10 seconds prior to each function commencing. As follows:

A. Main conveyor lowers.
B. Main conveyor starts.

C. Ramp crusher and engine to full speed.
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Note: When crusher reaches its preset speed and no feeder inhibit faults are active the
feeder can be started manually by pressing button 5.

4.6.6.Auto Mode Display - Functionality

Refer to Figure 4-11: Auto Mode - Display, page 95.
Button 1 - Stop Button

Stops the ‘Auto Mode’ process.

Button 2 - Not Used

Button 3 - Not Used

Button 4 - Not Used

Button 5 - Crusher Level Control Enable

Enables crusher load control. Desired control levels can be adjusted.
Buttons 6 and 7

Adjusts the feeder speed.

Button 8 - Natural Fines Conveyor Start / Stop

Operates Natural Fines Conveyor which, can be started any time after the crusher is started,
a siren sounds and beacon flashes for 10 seconds before Natural Fines Conveyor starts.

Item 9 - Visual representation

A visual representation is displayed on the screen.

Item 10 - Fuel Gauge

Indicates the current amount of fuel in the tank.

ltem 11 - Engine Soot Level % Value (3b engine only)

Indicates the current engine soot levels displayed as a percentage value.
Item 12 - Engine Speed

Indicates the current engine speed displayed in RPM.

Item 13 - Crusher Speed

Indicates the current crusher speed displayed in RPM.

Iltem 14 - Engine Load

Indicates the current engine load displayed in bar.

Item 15 - Hydraulic Oil Temperature

Indicates the current hydraulic oil temperature displayed in degrees centigrade.
Item 16 - Feeder Conveyor Speed % Value

Indicates the current feeder conveyor speed as a percentage value.
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4.6.7.Feed Conveyor - Remote Adjustment

Machine must be operational and in ‘Manual Mode’ or ‘Auto Mode’ to adjust feed conveyor, Refer to
Engine - Starting Procedure, page 69.

1. Turn transmitter to the ‘On’ position (1).

2. Activate radio transmitter, press green
button (2).

Note: Siren will sound and beacon will
flash and it takes approximately 7
seconds for the radio transmitter to
become operational.

3. Wait a few seconds for the green light (3) to
start flashing.

4. Toggle switch (4) to switch the feeder on
and off as required.
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4.6.8.Feeder Transfer Chute

A

PERSONNEL HAZARD!

Working on or in close proximity to the machine whilst it is on and
or operating could cause serious injury or death.

Stop machine, isolate, remove ignition key and tag out, before
changing the position of the feeder transfer chute. Refer to Lock and
Tag-out Procedure, page 105.

Make sure that the feeder transfer chute handle is fully engaged.

The feeder section separates smaller sized material away from the material to be crushed. The
operator has a choice as to how to stockpile this graded material with the use of the feeder transfer
chute and side conveyor. For further information refer to

1. Locate feeder transfer chute handle (1).

Option 1

Graded material mixed with crushed material -
stock piled together.

2. Move the feeder transfer chute handle to the
left, make sure that the handle is fully
engaged.
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Option 2

Graded material is directed onto the Natural
Fines Conveyor to be stock piled separately
away from main conveyor stock pile.

3. Move the feeder transfer chute handle to the
right, make sure that the handle is fully
engaged.

4.7.Fault Events

The system stores the last 27 recorded historical fault events, which can be accessed via the display
screen.

For a full list of fault codes, refer to Machine Fault Codes and Maintenance Screens on page 191.

1. To access ‘Fault Events’ log, select ‘Fault
Events’ button 3 from ‘Main Menu’.

Note: To navigate to ‘Main Menu’ press
‘ESC’ button from any other menu
screen.
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Note: Historical fault events are shown
in order of their time stamps, up to a
maximum of 27 events. Any subsequent
events over-write the oldest event.

2. Use ‘Scroll Buttons’ to highlight next or
previous ‘Fault Event’

. , i Fault No: 01  Fault No: 01
3. When ‘Fault Event’ has been removed or = 01/01/2011
/ 12:15:30 Machine Stop Pressed

cleared from the machine Press ‘OK’ to
acknowledge removal.

4. A pop-up ‘WARNING’ window identifying the
fault opens.

5. If you want to permanently remove it from ' WARNING
memory press ‘OK’.

. Fault Code: 01
6. If you made a mistake or don’t want to

remove it from memory press ‘ESC’ to
. OK
return to previous menus. 12:15:30 01/01/2011

MACHINE STOP PRESSED
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4.8.Machine Shut Down
4.8.1.Machine Shut Down Safety

Ensure commissioning and shutdown safety, Refer to Commissioning and Shutdown - Safety,
page 62 is followed throughout machine shut down in addition to the following safety measures.

Al DANGER

CRUSHING HAZARD!
Personnel or objects on machine or in exclusion zones when
shutting down machine, may cause serious injury or death.
DO NOT UNDER ANY CIRCUMSTANCES shutdown machine when
ANY personnel or objects are on the machine or in the exclusion
zones, 20 metres (approximately 66 ft).

Carry out athorough site inspection prior to commencing ANY
operations.

Al DANGER

FLYING MATERIAL HAZARD!

Personnel or objects on machine or in exclusion zones when
shutting down machine, may cause serious injury or death.

DO NOT UNDER ANY CIRCUMSTANCES start or operate machine
when ANY personnel or objects are on the machine or in the
exclusion zones, 20 metres (approximately 66 ft).

Carry out athorough site inspection prior to commencing ANY
operations.

Ensure all material has been removed from the feeder and crusher
chamber and that the conveyors are not producing a stock pile, prior
to shutdown.
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4.8.2.Manual Stop Sequence

Ensure commissioning and shutdown safety, Refer to Commissioning and Shutdown - Safety,
page 62 and Machine Shut Down Safety, page 101 is followed throughout machine shut down.

NoE

L T

Note: When stopping machine manually, you MUST follow the correct shut down
operational sequence!

Figure 4-12: Manual Run Mode

Allow machine to continue to run until there is no more material on or in the machine.

Refer to Figure 4-12:Manual Run Mode, from ‘Manual Run’ mode shut down feeder, press
button 5.

Allow the feeder to completely stop.

Shut down crusher, press button 2.

Allow the crusher to completely stop (when crusher drive pressure falls below a set value).
Ramp engine RPM down, press button 3 followed by the down button.

Shut down main conveyor, press button 1.

. Shut down Natural Fines Conveyor at any point during this procedure, press button 8.

. Lock out and tag machine, Refer to Lock and Tag-out Procedure, page 105.
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4.8.3.Auto Stop Sequence

Ensure commissioning and shutdown safety, Refer to Commissioning and Shutdown - Safety,
page 62 and Machine Shut Down Safety, page 101 is followed throughout machine shut down.

Figure 4-13; Auto Mode

1. Allow machine to continue to run until there is no more material on or in the machine.

=

Refer to Figure 4-13:Auto Mode, from ‘Auto Run’ mode press the ‘STOP’ button.
1. 'STOP’ button will flash red and the ‘Auto Stop Sequence’ will commence.

During shut down a visual representation will be displayed.

Feeder will shutdown.

After a short delay the crusher will shut down.

a > w N

When crusher drive pressure falls below a set value it will completely stop and the engine will
commence ramp down.

o

Main conveyor will then shut down.

7. Lock out and tag machine, Refer to Lock and Tag-out Procedure, page 105.
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4.8.4.Emergency Stop - Operation
NOT|CE Use emergency stop buttons in an emergency situation not normal
stopping - frequent use causes damage to hydraulic components.
Emergency stop buttons must be reset before machine re-start.

Ensure ANY emergency has been cleared before the emergency
stop is reset.

In the event of a malfunction, operational difficulty or other emergency, firmly press the nearest
emergency stop button and lockout immediately, Refer to Lock and Tag-out Procedure, page 105.

1. Push emergency stop button to stop the
machine.

4.8.5.Emergency Stop - Reset

1. Ensure malfunction, operational difficulty or
other emergency has been rectified.

2. Ensure preliminary operations are carried
out prior to reset, Refer to Preliminary
Operations, page 63.

3. Reset all emergency stops. Turn emergency
stop clockwise and release.

4. Restart as necessary, Refer to Start-up
Sequence - Running the Crusher, page
88.
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4.9.Lock and Tag-out Procedure

When carrying out any maintenance or working on or around the
machine it must be switched off, the isolator moved to the off
position and a lock attached to prevent any accidental attempts to
start the machine.

Lockout and tag machine whenever it is operated under alternate
power, or under ANY condition which shutting off the engine and
removing the ignition key does not completely cut the power, to
ensure proper immobilization. Failure to follow this procedure could
result in damage to the machine, serious injury or death.

1. Position all hydraulic controls in the neutral
position.

2. Ensure all supports and slide stops are
securely fixed in position.

3. Shut down machine and remove ignition
key, Refer to Machine Shut Down, page
101.

4. Locate isolator, inside electrical cabinet area

().

5. Move isolator (2) to the off position to align
lock holes (as shown).

6. Install isolator device (3) through lock holes.

7. Attach individual lock/s (4) and keep
individual keys on your person.

8. If necessary, when safe to do so start
machine, Refer to Start-up Sequence -
Running the Crusher, page 88.
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4.9.1.Tag Removal Procedure

Make sure that there are NO persons on the machine or in the
danger zone before tag removal as this may result in serious injury

or death.

1. Make sure that all maintenance has been =

completed and no persons are on or near T

the machine. , N~

. - . . L B -
2. Locate isolator, inside electrical cabinet area os o0
2). - =
@l B

3. Remove ONLY your lock (2).

4. If yours is the last lock, remove isolator
device (3).

5. Move isolator (2) to the on position, rotate
clockwise.

6. If necessary when safe to do so start
machine, Refer to Start-up Sequence -
Running the Crusher, page 88.
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5. Operation
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Do not start operating this machine until you have read and fully
understood this manual.

5.1.Before Starting Up the Machine for Operation

Before commencing general operation ensure all preliminary operations are carried out, this applies
during the commissioning process and or general usage, Refer to Preliminary Operations, page
63.

Al DANGER

CRUSHING HAZARD!
ﬁk Personnel or objects on machine or in exclusion zones when

starting or operating machine, may cause serious injury or death.
DO NOT UNDER ANY CIRCUMSTANCES start or operate machine
when ANY personnel or objects are on the machine or in the
exclusion zones, 20 metres (approximately 66 ft).

Carry out a thorough site inspection prior to commencing ANY
operations.

Make sure the machine is set for operation refer to Machine Set-up for Operation, page 76 and the
scheduled maintenance checks are done refer to Maintenance, page 129.

1. Make sure the material size is set as necessary. Refer to Using Radio Remote for Machine
Adjustments, page 118.

N

Set the feeder transfer chute output (main conveyor or side conveyor) refer to Feeder Transfer
Chute Setup, page 127.

w

. Set up the exclusion zones with safety barriers and appropriate signs from the following
conveyors:

N DANGER

Material will exit from a height from all conveyors and ferrous metal
will exit from the magnet chute, which may cause injury or death

you have a pacemaker, as this may cause death

.i STRONG magnet field on the magnet conveyor, do not go near it if

* The main product output conveyor
* The side conveyor
* The magnet conveyor chute
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5.2.Machine Crushing Mode

1. Start engine, Refer to Engine - Starting Procedure, page 69. The initial control screen P1000
will be displayed.

Figure 5-1: Initial Control Screen

2. At the initial control screen, select machine,
button 1.

5.3.Methods of Operation

The crusher start up has an automatic mode which should normally be used.

The manual crusher start up mode may be used if desired but components of the machine must be
started and stopped in the correct sequence. The machine controls will only allow the correct
sequence by highlighting the next step when available.

DO not start the machine if it is full of material. Clear any material
away before starting.

Select the automatic or manual method of operation as follows:
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5.4.Automatic Mode

OPERATION

1. Atthe crushing screen, select the automatic
start up of the crusher, press button 2.

2]
Auto %

2. Each sequence of the operation will be highlighted as it starts. A warning is activated prior to

each function starting in the following sequence:

* Main conveyor lowers.
*Main conveyor starts.

 Crusher starts, increasing to preset speed.

3. The automatic screen 1 will be displayed

c d e f g h

Figure 5-2: Automatic Operation Information Screen 1

a. Fuel tank level gauge. b. Engine soot level as a % value.

c. Engine speed rpm. d. Crusher speed rpm.

e. Engine load as a % value. f. Hydraulic oil temperature.
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g. Current feeder speed as a % value. h. Red arrow indicates position of sensor that has
stopped the feeder.

i. Green arrow indicates material flow through crusher.
5.4.1.Feeder Start and Stop

1. When the crusher is at operating speed, the
feeder icon will flash, press start button 5. A -
warning is activated prior to starting. /-
2. Press button 5 again to stop. _

5.4.2.Feeder Speed Adjustment

1. To increase the feed rate speed, press
button 6.

2. To decrease the speed, press button 7.

Speed is shown as a % of maximum.

5.4.3.Natural Fines Conveyor Start and Stop

1. When the crusher is at operating speed, the
fines conveyor icon will flash, press start
button 8. A warning is activated prior to
starting.

2. Press button 8 again to stop.

5.4.4.Automatic Operation - Additional Control Screen

1. Press right arrow to view next screen.

2. Press left arrow to return to previous screen.
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5.4.5.To Stop the Crusher in Auto Mode

1. Allow all material to clear from the feeder.

2. Return to auto screen 1 If necessary, press
left arrow.

3. On screen 1 of the auto mode screen, press
button 1.

4. The machine will stop components in
sequence with a delay between each
section, to ensure all material has been
cleared.

5.4.6.Return to Initial Control Display

1. When escape icon is visible, press button 4
to return to previous control display.

or

2. Press ESC to return to previous control
display.
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5.5.Manual Mode

1. At the crushing screen, select the manual
start up of the crusher, press button 1.

Manual

The manual screen 1 will be displayed.

Figure 5-3: Manual Operation Screen 1

a. Fuel tank level gauge.

b. Engine soot level as a % value.
c. Engine speed rpm.

d. Crusher speed rpm.

e. Engine load as a % value.

f. Hydraulic oil temperature.

g. Current feeder speed as a % value.
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5.5.1.Starting the machine

There is a delay before each component starts and a warning is activated prior to each function
starting.

The machine components can only be started in the following sequence:

1. Start the main product output conveyor,
press button 1. |
(g

2. Start the crusher, press button 2.
3. When the crusher is running at a pre-set m N
speed, other components can be started

5.5.2.Engine Speed Adjustment

1. When the crusher is running the engine
speed can be adjusted, press button 3 and
the engine icon is highlighted for speed
adjustment.

2. To increase the engine speed, press the up
button.

3. To decrease the engine speed, press the
down button.

4. When the required engine and crusher
speed are shown, set the speed by pressing
button 3 again.

5.5.3.Feeder Start and Speed Control

A warning is activated prior to the feeder starting.

1. Start the feeder, press button 5. The feeder
icon will become lit.

2. To adjust the speed of the feeder, press
button 6 to increase and button 7 to
decrease.
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5.5.4.Natural Fines Conveyor Start and Stop

A warning is activated prior to the conveyor starting.

1. When the crusher is running the fines
conveyor can be started, press button 8.
The icon will become lit.

2. To stop the natural fines conveyor, press
button 8.

5.5.5.Manual Operation Screen Display 2

Control functions available from this display screen:

a e
b f
c

g
d h

Figure 5-4:

a. Crushing chamber level monitor.

b. Adjust high and low levels of chamber monitor.
c. Joggle the crusher.

d. Use radio remote for machine adjustments.

e. Control feeder by engine and crusher load.

f. Adjust load settings for feeder.

g. Output level monitor (if fitted).

h. View engine parameters.
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5.5.6.Crusher Chamber Level Monitor
1. To switch on the crusher chamber monitor,
press button 1
The icon will be highlighted when on.

2. Once active, the height of the sensor can be
adjusted by pressing button 2.

3. On the crusher chamber level adjustment screen, the following adjustments can be made and
viewed:

a. The desired height level setting can be adjusted by pressing buttons 2 and 3.
b. The current level detected by the sensor is displayed in mm.

c. The feeder indicator bar will turn orange when the feeder is being controlled by the level
sensor.

d. The time taken for the feeder to increase to full speed can be adjusted by buttons 5 & 6.

e. The time taken for the feeder to reach minimum speed can be adjusted by buttons 7 & 8.
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5.5.7.Joggle the Crusher

If the crusher has stalled, the Closed Size Setting (CSS) is to be opened to the maximum setting
before attempting to clear the blockage. Refer to Adjust the Jaw Closed Size Setting (CSS), page
123.

1. If the machine is not running, select manual
mode by pressing button 1. Start the main
conveyor and increase the engine speed to
1800 rpm.

Manual

2. Select the options screen by pressing the
right arrow.

3. Select crusher joggle, button 3.

Note:

If the feeder is running it will stop.

If the crusher is running it will stop.

Once complete the icon will highlight green.

4. Press left or right arrow buttons to joggle the
jaw in each direction as required.

5. If the radio remote control is to be used with
the jogging function. Set up the radio remote
control. Refer to Using Radio Remote for
Machine Adjustments, page 118.

6. The jaw can now be jogged using the right
hand remote lever.

7. Once complete de-select 'jog' mode by
pressing button 3, the crusher will return to
normal operating speed.
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5.5.8.Using Radio Remote for Machine Adjustments

1. Select radio remote, press button 4. Eu

2. The icon is highlighted when on and shows o

the signal strength. ﬁ
-

3. Set radio remote switch option to plant.

4. Switch the radio remote control to 1 and wait
until the green light flashes consistently.

5. Synchronise the radio control to the
machine, press green button.
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5.5.9.Control Feeder by Engine and Crusher Load

Feeder load control settings:

1. The feeder load control is activated by
pressing button 5 (1).

2. Once activated, the feeder load control can
be adjusted using button 6 (2).

Feeder load control adjustment:

3. The maximum load can be set by pressing
buttons 6 and 7.

4. The minimum engine load can be set by
pressing buttons 2 and 3.

Max *
5. If the engine load is controlling the feeder, , Load geg
the engine power indicator will turn orange
2).
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5.5.10.View Engine parameters

1. To view engine parameters during
operation, press the right arrow to access
the options screen (shown).

2. Press button 8.

1. When the machine is idle press button 5.

There are two engine parameter screens

*Screen 1 as shown:

Engine Speed
0il Pressure

Engine Load

Fuel Temp

Boost Pressure
Coolant Temperature

joolar\c Level

To access screen 2 of the engine parameters,
press the right arrow button.

*Screen 2 shown:

Fuel Rate

hir Intake Temperatuce
Crushing Hours
Machine Hours

Battery Voltage

Fuel Pressure

Engine Hours

¢ »
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5.5.11.Manual Operation Screen Display 3

Control functions available from this display screen:

* Operator Tech mode (button 5)
* Sandvik maintenance mode (button 1)

Figure 5-4: Manual Operation Screen 3
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5.6.Stalled or Blocked Crusher

A] DANGER

Make sure NO persons are on the machine when it is ON, as this may cause injury or
death.

When the material is removed from the jaw, the jaws may move together because of the
stored pressure. Make sure that you are NOT between the jaw plates as this may cause
injury or death.

If the jaw stalls or is blocked with material:,

* Make sure the feeder is OFF and has stopped.

* Make sure the crusher is OFF and has stopped.

* Make sure the main conveyor is OFF and has no material on it.

« If necessary reverse or joggle the jaw crusher, refer to Joggle the Crusher, page 117, or

* Make sure that the machine is locked and
tagged-out. Remove the material with a @

suitable tool or tools.

« Start machine again only when the material is removed and it is safe to do so.
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5.7.Adjust the Jaw Closed Size Setting (CSS)

The crusher must not be operated at Closed Size Settings (CSS) of
less than 75mm (3") without prior approval in writing from Sandvik
Mining and Construction

The jaw CSS is the distance shown between
the jaw plates at the minimum jaw opening.

1. On the display screen, from the manual/auto
run select screen. Select the right arrow to
close the jaw and reduce the CSS.

2. To increase the CSS select the left arrow.

Note: A visual check of the material output size
is to be made to determine if further adjustment
is required.

5.7.1 Using Radio Remote to Adjust the Jaw CSS

1. If the radio remote control is to be used to
set the CSS. Set up the radio remote
control. Refer to Using Radio Remote for
Machine Adjustments, page 118.

2. The jaw can now be adjusted using the right
hand remote lever.

Copyright © Sandvik Mining and Construction 123
Ver : QJ341-en-01/07/2011



01341 OPERATION

3. To cancel the radio remote, press button 6
again.
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5.8.0perating The Machine (Crushing)

Do not start crushing until you have read and fully understood this
manual.

To operate machine, start the systems in the sequence that follows:

1.

2.

If fitted, start the water pump and dust suppression system.

Before loading material into the machine, make sure that the machine is not vibrating
excessively. Shut down the machine refer to Machine Shut Down, page 101.

5.8.1.Loading Material Into Machine:

NO persons are allowed ON the machine or in the hazard zones
when the machine is ON, also while the machine is loaded as this
may cause serious injury or death.

Make sure ALL necessary precaution are taken to reduce the risk of
breathing in dust or particles, as this may cause serious injury or
death

NOTICE RISK OF EQUIPMENT DAMAGE. Do not start these systems if they
are full of material. Clear any material away before starting.

1.

7.

The feeder MUST be on and running BEFORE material is put on it. DO NOT start the feeder if it
is full of material.

. Material which is larger than 80% of the crusher box input should not be presented to the feeder.

STOP, ISOLATE AND TAG THE MACHINE and remove any large pieces of material with the
appropriate equipment. DO NOT use excavators to force any material into feeder as any damage
occurred from this action will invalidate any Sandvik Mining and Construction warranty.

Material should be fed carefully, (not dropped onto feeder) from about 300mm above feeder.
Make sure that feeder is evenly loaded over its entire length - excluding grizzly. This is to help
with screening fines material and to maximise production.

. Itis recommended that an excavator is used to load material into hopper. DO NOT OVER FILL

HOPPER.

. For maximum output and minimum wear, it is recommended that the crusher chamber is fed

consistently with the supply of material being steady and constant. STOP/ START OPERATION
OF THE FEEDER SHOULD BE AVOIDED.

Sensors are fitted to the crusher box side plate and should the crusher chamber become
overfilled the feeder will STOP until the material is reduced to an acceptable level. For setting the
crusher chamber level monitor, refer to Crusher Chamber Level Monitor, page 116.

See Feeder Speed Adjustment, page 111 for adjusting feeder control speed.

When the machine is set up as described in the previous pages, it is now ready to be used to crush
the desired material.
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5.9.Reverse Jaw Operation

When crushing, the jaw of the machine may become jammed with material. If this happens, the
direction of crushing can be reversed in order to free the material. To do this, proceed as follows:

i uﬂ
3. Select button 1 for manual start up of the

1]
crusher or button 2 for automatic start up. @ o

1. Make sure that the crusher has stopped.

2. On the display screen, press button 5 for
crusher reverse.

The crusher will run in reverse.

2]
4. The crusher can be stopped by either, @ e
crusher reverse, press button 5 to set to off.

Or cycle the ignition.

The procedure may be repeated as often as necessary to try to release any blockages in the crusher
box. If the machine is unable to crush material that has become stuck in the jaw after the crusher
reverse function has been activated, the crusher may need to be cleared manually refer to Stalled
or Blocked Crusher, page 122.
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5.10.Feeder Transfer Chute Setup

/A WARNING

PERSONNEL HAZARD!

Stop the machine, isolate, remove ignition key and tag-out before
setting up the feeder transfer chute. Refer to Lock and Tag-out
Procedure, page 91.

The feeder transfer chute lever may move suddenly due to the
momentum of the deflector plate. Care is to be taken when moving
the lever into position.

The feeder transfer chute separates smaller sized material away from the material to be crushed. The
deflector plate (1) is adjusted using the handle (3). All the material put into the hopper can be directed
onto the main conveyor through the chute (4). If the smaller sized material is required to be separated,
the material is directed through the chute (2) to the side conveyor. The operator has a choice as to
how to stockpile this graded material with the use of the feeder transfer chute and side conveyor'.

For further information on the feeder transfer chute, refer to Feeder Transfer Chute, page 98

Figure 5-5: Feeder transfer chute
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6. Maintenance
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6.1. Maintenance - Safety Requirements

The safety instructions that follow apply throughout the maintenance section. Additional and or
variations in safety measures that are specific to the relevant maintenance procedure will be detailed
in the body of the text.

Maintenance is essential for safety and to ensure the best possible performance from the machine
by reducing the chances of breakdowns.

For maintenance schedules and procedures relating to Original Equipment Manufacturers, refer to
Information and Data Sheets on page 207.

PERSONNEL HAZARD!

Working on or in close proximity to the machine whilst it is on and
or operating could cause serious injury or death.

Do not stand on the machine whilst it is operation.
Stop the machine, isolate, remove ignition key and tag-out before

carrying out any maintenance procedures. Refer to Lock and Tag-
out Procedure on page 105.

P>

FALLING HAZARD!

Some maintenance requires working from height. Falling from
heights could cause serious injury or death.

When working at height, obey the precautions that follow:
*Maintenance platforms are in place

*All hand rails are fixed in position

o P

*All ladders are lowered and fixed in position

* A safety harness is worn.

HOT SURFACE HAZARD!

The engine could still be hot after operation and cause severe burns
if touched.

>

Make sure that the engine is cool before maintenance is started.
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NOTICE

> B O

RISK OF EQUIPMENT DAMAGE. Do all maintenance procedures as a
minimum requirement.

Machines that operate in severe site or environmental conditions
may require more frequent maintenance routines.

Only use lubricants, fluids, filters and parts recommended by the
Original Equipment Manufacturer (OEM) or accelerated wear or
damage could result. Never use grease containing Molybdenum.

Do not start any maintenance until you have read and fully
understood this manual. Particular attention must be paid to the
Safety Section on page 11. If there is a maintenance procedure that
is not fully understood contact Sandvik before commencing with the
maintenance.

Any adjustments must only be carried out by trained personnel. Any
adjustments to the hydraulic system must only be carried out by
trained Sandvik service engineers.

Make sure that oils and fluids are cleaned and disposed of correctly
in a way that meets the local and national environmental
regulations.
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6.2. Daily Maintenance Schedule

Maintenance - Safety Requirements on page 130 must be followed
before this maintenance is started.

Make sure that these checks are carried out before the machine is started each day.

Daily Maintenance Schedule (minimum requirements)

1. | Do the daily engine maintenance schedule. Refer to C9 Operation & Maintenance Manual.

Air cleaner rubber seals - inspect for wear.

2
3. | Air pre-cleaner - inspect and clean as necessatry.
4

Diesel tank - check top up level. Refer to Diesel Fuel - Check Level and Top Up on page
141.

o

Engine Oil - check top up level. Refer to Engine Oil - Check Level and Top Up on page 140.

6. | Engine Coolant - check top up level. Refer to Engine Coolant - Check Level and Top Up
on page 143.

7. | Water tank (if fitted) - check level.

8. | Hydraulic oil tank - check top up level. Refer to Hydraulic Fluid - Check Level and Top Up
on page 142.

9. | Hydraulic, water and diesel hoses - check for signs of damage or leaks.

10. | Diesel water trap feeder - check and drain as necessary. Refer to Diesel Water Trap - Drain
on page 142.

11. | Track gearbox - check oil level. Refer to Track Gearbox Oil - Change on page 155.

12. | Feeder Gearbox - check level. Refer to Feeder Gearbox - Check Oil Level and Top Up on
page 147.

13. | Rollers and Drums - inspect condition and make sure that they move freely.

14. | All Safety guards - make sure they are present and attached.

15. | Grizzly bars - make sure they are free from obstructions.

16. | Crusher chamber - make sure it is free from obstructions.

17. | Crusher lubrication system - Inspect hoses for signs of damage or leaks.

18. | Emergency stops - operate and reset all. Refer to Emergency Stop - Operation on page
104.

19. | Walk around inspection.

20. | Track machine 10 meters in both directions to prevent chain seizure. Refer to Tracking
Machine on page 71.
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6.3. Weekly Maintenance Schedule

Maintenance - Safety Requirements on page 130 must be followed
before this maintenance is started.

Make sure that these checks are carried out on a weekly basis

Weekly Maintenance Schedule (minimum requirements)

Preliminaries.

1. | Do the daily maintenance schedule. Refer to Daily Maintenance Schedule on page 132.

2. | Do the weekly engine maintenance schedule. Refer to C9 Operation & Maintenance Manual.

3. |Panels and bolts - check that all are in place and secure.

4. | Oil cooler and radiator - clear any build up of dust.

5. | Jaw plates - check for wear. Turn around or replace as necessary. Refer to Jaw Plates -
Turning and changing on page 160.

6. | Toggle plate - inspect to make sure that it is free from cracks or other defects. Replace as
necessary.

7. | Toggle assembly - inspect for damage. Clear all debris to make sure that there is free
movement of the hydraulic cylinders.

8. | Toggle clamping ram - inspect for damage or wear, replace as necessary.

9. |Link arm ram bearings - inspect for damage or wear, replace as necessary.

10. | Crusher chamber liner plates - inspect for wear, replace as necessary.

11. | Crusher box front and rear beam fixing bolts - check and tighten as necessary.

12. | Jaw brake pressure - check and adjust as necessary.

13. | Bearings - Grease. Refer to Bearings - Grease on page 148.

14. | Belt scraper - check and adjust as necessary.

15. | Belt sealing rubbers - check and check and adjust as necessary.

16. | Main/side conveyor bearings - check and apply grease as necessary.

17. | Jaw plates - perform full movement of the plates, make sure that the adjustment wedge and
clamping system are free moving and clear from any obstruction.
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6.4. 50-80 Hours Maintenance Schedule

Maintenance - Safety Requirements on page 130 must be followed
before this maintenance is started.

Make sure that the following is carried out after 50-80 hours running of the machine.

50-80 Hours Maintenance Schedule

1. | Replace the following filter elements. Refer to Hydraulic Filters - Replace on page 153 for
filter locations:

Series 45 (130cc) filter element

Series 90 (130cc) filter element

Jaw circuit high pressure filter element

Return filter elements (2 off).
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6.5. 250 Hours Maintenance Schedule

Maintenance - Safety Requirements on page 130 must be followed
before this maintenance is started.

Make sure that these checks are carried out every 250 hours.

250 Hours Maintenance Schedule (minimum requirements)

Preliminaries.

1.

Do the weekly maintenance schedule. Refer to Weekly Maintenance Schedule on page
133.

Do the engine 250 hour maintenance schedule. Refer to C9 Operation and Maintenance
manual.

Hydraulic hoses - check for signs of damage or leaks.

Conveyor belts and tracking - Inspect condition, align head drums as necessary.

Toggle clamping ram bearings - inspect (note! these bearings must be thoroughly inspected
with a view to change at the next 250 hours service.

Link arm ram bearings - inspect (note! these bearings must be thoroughly inspected with a
view to change at the next 250 hours service.

Drive belts - check for wear, swelling, softening and tension, replace as necessary.

Note! Tautness should remain constant during the belts working life.
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6.6. 500 Hours Maintenance Schedule

Maintenance - Safety Requirements on page 130 must be followed
before this maintenance is started.

Make sure that these checks are carried out every 500 hours.

500 Hours Maintenance Schedule (minimum requirements)

Preliminaries.

1. | Do the 250 hours maintenance schedule. Refer to 250 Hours Maintenance Schedule on
page 135.

2. | Do the engine 500 hour maintenance schedule. Refer to C9 Operation and Maintenance
manual.

3. | Diesel filter EN1014 - replace. (check part numbers)

4. | Diesel filter EN1015 - replace. (check part numbers)

5. | Engine oil filter - replace. Refer to C9 Operation and Maintenance manual.

6.7. 750 Hours Maintenance Schedule

Maintenance - Safety Requirements on page 130 must be followed
before this maintenance is started.

Make sure that these checks are carried out every 750 hours.

750 Hours Maintenance Schedule (minimum requirements)

Preliminaries.

1. | Do the 250 hours maintenance schedule. Refer to 250 Hours Maintenance Schedule on
page 135.
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6.8. 1000 Hours Maintenance Schedule

Maintenance - Safety Requirements on page 130 must be followed
before this maintenance is started.

Make sure that these checks are carried out every 1000 hours.

1000 Hours Maintenance Schedule (minimum requirements)

Preliminaries.

1. | Do the 500 hours maintenance schedule. Refer to 500 Hours Maintenance Schedule on
page 136.

Vibrating feeder - change oil. Refer to Oils and Fluids on page 189 for the recommended oil.

Toggle clamping ram bearings - replace.

Link arm ram bearings - replace.

a|lrjwnN

Hydraulic system - change oil. Refer to Oils and Fluids on page 189 for the recommended
hydraulic fluid.

6. | Track gearboxes - change oil. Refer to Track Gearbox Oil - Change on page 155.
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6.9. 2000 Hours Maintenance Schedule

Maintenance - Safety Requirements on page 130 must be followed
before this maintenance is started.

Make sure that these checks are carried out every 2000 hours.

2000 Hours Maintenance Schedule (minimum requirements)

Preliminaries.

1. | Do the 1000 hours maintenance schedule. Refer to 1000 Hours Maintenance Schedule on
page 137.

2. | Replace the following strainers. Refer to Hydraulic Filters - Replace on page 153 for
strainer locations:

e 2 1/2" suction filters/strainers

* Filter suction strainer.

3. | Replace the following filter elements. Refer to Hydraulic Filters - Replace on page 153 for
filter locations:

Series 45 (130cc) filter element

Series 90 (130cc) filter element

Jaw circuit high pressure filter element

Return filter elements (2 off).

4. | Flush the hydraulic system.

5. | Hydraulic system - change oil. Refer to Oils and Fluids on page 189 for the recommended
hydraulic fluid.
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6.10. Maintenance Procedures

The engine and hydraulic compartment locations are shown at Figure 6-1: to aid maintenance
procedures.

Figure 6-1: Engine/hydraulic compartment locations

Key to Figure 6-1:

1 Hydraulic tank 4 Air cleaner
2 Radiator compartment 5 Fuel tank
3 Engine compartment
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6.10.1. Fluid Drain Points

The fluid drain points are located below the hydraulic cabinet.

1 2 3 4
Figure 6-2: Fluid drain points

Key to Figure 6-2..

Radiator drain
Sump drain
Hydraulic drain
Diesel drain

AWNPF

6.10.2. Engine Oil - Check Level and Top Up
The safety requirements in Maintenance - Safety Requirements on
page 130 must be followed before this procedure is started.

HOT SURFACE HAZARD!

The engine could still be hot after operation and cause severe burns
if touched.

Make sure that the engine is cool before maintenance is started.

NOTICE RISK OF EQUIPMENT DAMAGE. Incorrect filling procedures can
cause contamination and can damage the equipment. Make sure

that the oil is filled correctly.
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1. Open the engine compartment cover. For

location refer to Figure 6-1: Engine/
hydraulic compartment locations, page
139 (item 3).

. At the engine compartment, check the

engine oil level through the dipstick (2).

. If necessary, refill the oil. Clean the area

around the filler cap (2) before opening to
prevent contamination.

. Refer to Oils and Fluids on page 189 for

the recommended oil or refer to Caterpillar
C9 Operation and Maintenance manual.

6.10.3. Diesel Fuel - Check Level and Top Up

NOTICE

The safety requirements in Maintenance - Safety Requirements on

page 130 must be followed before this procedure is started.

All fault will show on the display screen when

the fuel level is low. A visual check can also be

made.

1.

At the fuel tank, visually check the fuel level

().

. If necessary refill fuel tank. Clean the area

around the filler cap (2) before opening to
prevent contamination.

. Refer to Oils and Fluids on page 189 for

the recommended fuel.
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6.10.4. Diesel Water Trap - Drain

The safety requirements in Maintenance - Safety Requirements on
page 130 must be followed before this procedure is started.

1. Open the engine compartment cover. For
location refer to Figure 6-1: Engine/
hydraulic compartment locations, page
139 (item 3).

2. Visually check the diesel water trap, drain if
necessary.

6.10.5. Hydraulic Fluid - Check Level and Top Up

The safety requirements in Maintenance - Safety Requirements on
page 130 must be followed before this procedure is started.

NOTICE RISK OF EQUIPMENT DAMAGE. Incorrect filling procedures can

cause contamination and can damage the equipment. Make sure
that the oil is filled correctly.

All fault will show on the display screen when
the hydraulic fluid level is low. A visual check
can also be made.

1. Visually check the hydraulic fluid level (1). If
necessary fill the hydraulic tank. Clean the
area around the filler cap (2) before opening
to prevent contamination.

2. Refer to Oils and Fluids on page 189 for
the recommended hydraulic fluid.
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6.10.6. Engine Coolant - Check Level and Top Up

The safety requirements in Maintenance - Safety Requirements on
page 130 must be followed before this procedure is started.

NOTICE RISK OF EQUIPMENT DAMAGE. Incorrect filling procedures can

cause contamination and can damage the equipment. Make sure
that the oil is filled correctly.

1. Open the radiator compartment cover. For
location refer to Figure 6-1: Engine/
hydraulic compartment locations, page

139 (item 2).
2. Check radiator water level & refill if

necessary (1).

3. Refer to Oils and Fluids on page 189 for
the recommended anti-freeze fluid.

4. Use a 50/50 mixture of anti-freeze and
water.

6.10.7. Checking/ Changing Hydraulic Tank Air Breather

The safety requirements in Maintenance - Safety Requirements on
page 130 must be followed before this procedure is started.

1. At the top of the hydraulic tank, clean the
area around the air breather (1).

2. Replace the tank air breather.
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6.10.8. Air Cleaner - Servicing

The safety requirements in Maintenance - Safety Requirements on
page 130 must be followed before this procedure is started.

/A WARNING

INHALATION, DUST HAZARD!

Breathing or inhaling dust particles could cause serious injury or
death.

Make sure all necessary precautions are taken to reduce the risk of
breathing in dust particles.

Note: When the engine has operated in environments that are dusty or dirty, the air cleaner elements
may require more frequent service, than what is stated in the maintenance schedules.

Note: A fault will display on screen if there is an air filter blockage.

Replace the air cleaner filters as follows:

1. Locate the air cleaner, refer to Figure 6-1:
(item 4).

1. Release the four clips (1) that attach the air
cleaner cover (2).

2. Remove the air cleaner cover.

3. Replace the primary air filter (1).

4. To gain access to the secondary air filter (2)
(not shown) the primary air filter must be
removed.

5. Replace the secondary air filter (2) (not
shown).

6. Install the air cleaner cover.

7. If an air filter blockage has occurred, the air
filter blockage switch is to be reset. Refer to
Figure 6-4: for switch location.

144 Copyright © Sandvik Mining and Construction
Ver : QJ341-en-01/07/2011



MAINTENANCE 01341

6.10.9. Magnet Conveyor - Maintenance

A DANGER

MAGNET HAZARD!

The magnet conveyor has a strong magnetic field. Do not approach
the magnetic conveyor if fitted with a pacemaker as this can cause

injury or death.

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.

Refer to the manufacturers handbook for maintenance information. Information and Data Sheets
on page 207.

1. Remove pieces of metal from the magnet
conveyor to prevent jamming of rotating
parts.
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6.10.10. To Adjust the Magnet Conveyor Belt Tension

A DANGER

MAGNET HAZARD!

The magnet conveyor has a strong magnetic field. Do not approach
the magnetic conveyor if fitted with a pacemaker as this can cause

injury or death.

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.

1. To adjust the magnet conveyor belt tension,
the tail drum is to be moved in/out as
necessary:

2. Loosen the bolt (1) and tighten the bolt (2) Q/

as necessary. 5 o
Note! The belt has to operate loose so ferrous ‘ ‘

metal does not get trapped.

3. Make sure that both sides are adjusted
equally and the tail conveyor is aligned
correctly.

4. Make sure that the conveyor belt is in the
centre

5. Tighten bolt (1) when the belt is tightened to
the correct level. Adjust the magnet
conveyor belt tension
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6.10.11. Feeder Gearbox - Check Oil Level and Top Up

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.

NOTICE RISK OF EQUIPMENT DAMAGE. Incorrect filling procedures can

cause contamination and can damage the equipment. Make sure
that the oil is filled correctly.

1. Clean the area around the plug (1) before
removal to prevent contamination.

2. To check the oil level in the feeder, remove
the level plug (1). If oil comes out the level is
acceptable.

To top up the oil level:

3. Clean the area around the filler plug before
removal to prevent contamination.

4. Remove the filler plug.

5. Fill until oil comes out of the level hole.
Refer to Oils and Fluids on page 189, for
recommended oil for the feeder gearbox.

6. Install the level plug (1) and the filler plug
(2).

7. Repeat for the feeder gearbox on the
opposite side.
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6.10.12. Bearings - Grease

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.

NOT|CE RISK OF EQUIPMENT DAMAGE. Do not use grease containing

molybdenum. Doing so could cause damage to parts and invalidate
any warranty. Only use grease specified in Oils and Fluids on page
189.

Only apply grease where indicated, refer to Figure 6-3: for the grease point locations.

For information on filling the auto-lubrication system, refer to Grease Pump Unit (Auto-lubrication
system)- Fill with Grease on page 149.

Figure 6-3: Grease points

Key to Figure 6-3:

1 Main conveyor grease points 4 Auto-lubrication filling point
2 Side conveyor grease points 5 magnetic conveyor grease points
3 Track grease panel
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6.10.13. Grease Pump Unit (Auto-lubrication system)- Fill with Grease

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.

NOTICE RISK OF EQUIPMENT DAMAGE. The greasing system MUST only be

filled with the recommended grease listed within Oils and Fluids on
page 189.

The greasing system automatically applies grease to the frame, jaw stock and frame bearings. The
grease pump unit (1) that feeds the system is to be re-filled when required.

1. The grease pump warning light on the
display panel will become lit when the unit is
empty of grease. Refer to

2. Follow the maintenance and filling
instructions in the manufacturer’s handbook.
Refer to Information and Data Sheets on
page 207.

Note! The Grease Pump Unit is factory preset
and should not need adjustment. The
recommended setting is 6 min./ hour.
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6.10.14. Inspecting/ Adjusting Belt Sealing Rubbers

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.

1. Sealing rubber in correct position &
condition.

2. Adjust as required.

3. Refit clamp fixing screws.
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6.10.15. Belt Scraper - Adjust

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.

1. If necessary, adjust the head drum scraper
by loosening bolts in the springs, adjusting
scraper and re-tightening bolts.

Copyright © Sandvik Mining and Construction 151
Ver : QJ341-en-01/07/2011



152

01341 MAINTENANCE

6.10.16. Conveyor Belts - Adjust

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.

A belt will need adjustment when it has become slack and starts to slip on the rollers.

Main Conveyor:
Adjust the drive drum out as necessary:
1. Remove the cover plate (3).

2. Loosen the bolt (2) and tighten the bolt (1) as
necessary.

3. Make sure that both sides are adjusted equally
and the tail conveyor is aligned correctly.

4. Make sure that the conveyor belt is in the
centre.

5. Tighten bolt (2) when the belt is tightened to
the correct level.

Side Conveyor:

Adjust the Tail drum out as necessary.

1. Remove the cover (1) and loosen the bearing
bolts (3). Tighten the bolts (2) as necessary.

2. Make sure that both sides are adjusted equally
and the tail drum is aligned correctly.

3. Make sure that the conveyor belt is in the
central to the drum.

4. Install the cover (1) when the belt is tightened
to the correct level.
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6.10.17. Hydraulic Filters - Replace

IFigure 6-4: and Figure 6-5: indicate filter locations on the machine.
Make sure that filters are disposed of correctly in a way that meets

the local and national environmental regulations.

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.

NOTICE CLEAN UP ANY OIL SPILLS AFTER PERFORMING THESE
OPERATIONS, WITH A SPILL KIT THAT MEETS YOUR LOCAL AND

NATIONAL REGULATIONS.

Figure 6-4: Engine Compartment - Filter element locations (for replacement)

Key to Figure 6-4:

Series 45 (130cc) filter element

Jaw circuit high pressure filter element
Series 90 (130cc) filter element

Air filter blockage reset switch

AWNPF
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Figure 6-5: Hydraulic tank - filter element locations (for replacement)

Key to Figure 6-5:

Return filter element (2 off)
2 1/2” Suction filters/strainers (90 micron) (3 off)
Filter suction strainer

WN -
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6.10.18. Track Gearbox Oil - Change

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.

Make sure that oils and fluids are cleaned and disposed of correctly
in a way that meets local and national environmental regulations.

1. Track the machine, refer to Tracking
Machine on page 71 until the gearbox (2) is
in the upright position. The top up plug (1)
should be positioned to the left. The drain
plug (4) is to be positioned at the bottom of
the gearbox.

2. Clean the area around the drain plug before
removal to prevent contamination.

3. Place a suitable container under the drain
plug. Using an M10 socket wrench, remove
the drain plug to drain the oil.

4. Clean the area around the drain plug and re-
install the drain plug.

5. Clean the area around the top up plug
before removal to prevent contamination.

6. Using an M10 socket wrench, remove the
top up plug.

7. Fill the oil to the correct level (3), the oil level  sanoooi7
should be level with the bottom of the top up
plug threaded hole. Refer to Oils and
Fluids on page 189 for recommended oil.

8. Allow any surplus oil to drain before
installing top up plug.

9. Clean any residue from the gearbox.
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6.10.19. Track Tension

Note: Track adjustment operates through a
tensioning system. When the tensioning
cylinder (2) is filled with grease it pushes the
spring tension unit (3) and the idler (4) forward.
Grease is filled through the track adjuster
grease valve (1).
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6.10.20. Track Tension - Check

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.

SAN00019

Figure 6-6: Side view on track

1. Track the machine, refer to Tracking Machine on page 71 a few metres forwards and

backwards on level ground to allow the tracks to adopt their natural degree of tension. Do not
slew the machine.

2. Stop the machine, refer to Machine Shut Down on page 101.

3. Using a straight edge (1) and a measuring tape, measure the droop of the track (2) the droop
(dimension A) should not exceed 30 mm.
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NOTICE

. Remove the inspection cover (1) on the side

6.10.21. Track Tension - Increase

Maintenance - Safety Requirements on page 130 must be followed

before this procedure is started.

of track frame.

. Make sure that the track adjuster grease

valve is secure.

. Attach a grease gun connector (2), to a

grease gun and install on to the track
adjuster grease valve.

. Pump grease into the tensioning system

through the grease nipple until track droop is
correct.

. Recheck the track tension, refer to Track

Tension - Check on page 157.

. Add additional grease if required and repeat

check.

. Clean off any escaped grease and install the

inspection cover.
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6.10.22. Track Tension - Reduce

/A WARNING

SKIN INJECTION HAZARD!

under high pressure could penetrate the skin causing serious injury
# or death.

Never loosen a grease nipple by more than %2 turn when the track is
under tension.

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.

1. Remove the inspection cover (1) on the side
of the track frame.

2. Loosen the track adjuster grease valve (2),
by turning it 1/2 turn anti-clockwise. As the
grease escapes from the tensioning system
the track will become slack.

3. Recheck the track tension, refer to Track
Tension - Check on page 157.

4. When correct tension has been achieved,
tighten the track adjuster valve 1/2 turn
clockwise.

5. Clean off any excess grease and install the
inspection cover.
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6.11. Jaw Plates - Turning and changing

When examining the jaw plates it is found that they are excessively worn they must be either turned
or replaced. Jaw plates will wear more at the bottom of the crusher chamber, as this is where most
of the crushing action takes place. The jaw plates can be turned around to maximise their useful life.

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.

Do not start any jaw plate maintenance until you have read and fully
understood the Safety Section on page 11.

/A WARNING

@ P

FALLING OBJECT HAZARD!

Do not allow personnel to work on or walk under loads supported by
a crane or hoist.

Only use certified and approved lifting equipment. Make sure that
the lifting equipment used meets the applicable regulations i.e. that
lifting equipment is strong and stable enough for the intended use,
is marked with a Safe Working Load (SWL), is suitably positioned
and is operated in a planned manner by competent persons.

Make sure that all the loads are attached with their related supports /
lift equipment before the installation or the removal.

RISK OF CRUSHING AND DEATH!

Be Careful of the component weights. NEVER get into the jaw box’s
crushing chamber while the jaw plates or the jaw bolts are loose
and/or the machine is NOT locked and tagged out. If you are not sure
do NOT enter the crushing chamber.

Make sure that there are minimum of two persons to do the task.
Make sure that the lockout procedure is completed before the start

of the maintenance procedures. NEVER work on the machine while
itis in operation.
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Only use Sandvik approved lifting devices to secure the load to the
crane. Refer to the following paragraphs for additional information.

« Inspect Sandvik supplied lifting equipment
(as shown in image). Make sure that the
lifting tools are undamaged.

« If any damage is found do not continue
with the procedure and replace the
damaged equipment immediately.

NOTICE RISK OF EQUIPMENT DAMAGE. Do not allow the jaw plate to
become excessively worn so that the seats for the crusher box jaw
plate or jaw stock become worn.

This can result in the need for more extensive and costly repairs or
even replacement.

6.11.1. Prepare to Remove the Jaw Plates

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.

To prepare the machine to change or turn jaw plates, proceed as follows:

1. Open the jaw plates gap to the full position. Refer to setting material output size Adjust the Jaw
Closed Size Setting (CSS) on page 123.

2. Shut down the machine. Refer to the Commissioning and Shut Down on page 61.

3. Lock and tag-out the machine. Refer to the Lock and Tag-out Procedure on page 105.
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6.11.2. Jaw Guards - Remove

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.

1. Remove the guard and toggle cover plate
(1) and (2) above the jaw stock.

2. Remove the inlet chute cover (3).

3. Make sure that the jaw plate and the
wedges (4) are clean, include all lift holes
and clearances between the plates and the

wedges.
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4. If necessary remove the dirt from the main conveyor as follows:

© N o O

page 125.

Make sure that personnel are clear of the hazard exclusion zone
before the machine is started. Refer to Hazard Zones on page 21.

Make sure the all personnel are off and away from the machine.
Un-tag the machine. Refer to the Tag Removal Procedure on page 106.
Start the machine. Refer to Engine - Starting Procedure on page 69.

Start the main conveyor to remove all dirt. Refer to Operating The Machine (Crushing) on

9. When the material is removed from the main conveyor, shut down the machine. Refer to
Machine Shut Down on page 101.

10. Lock and tag-out the machine. Refer to the Lock and Tag-out Procedure on page 105.

6.11.3. Swing Jaw Plate - Remove

/5\

Al DANGER

FALLING OBJECT HAZARD!

The jaw plate becomes loose when the nuts are removed, it could
fall and cause serious injury or death.

Make sure that personnel are NEVER in the jaw box or between the
jaw plates.

/A WARNING

FALLING OBJECT HAZARD!

The wedges will become loose when the nuts are removed, they
could fall and cause injury or damage the equipment. Make sure that
the wedges are held in position and carefully removed from the back
of the jaw plate.

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.
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11. Loosen and remove the wedge nuts.

12. Remove the wedge bolts and the wedges
from swing jaw stock only.

13. NOTE: Remove the wedge bolts as shown;
pull out the wedge up the bolt. Remove the
wedges and the bolt.

14. Attach a crane to the wear plate and
support the weight with the chain/strap.
Remove the nuts and the bolts. Remove the
wear plate with a crane.
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15. Attach the lifting hooks to a minimum of a 5 v
tonne (metric) or 6 ton (US) crane. ?

16. Put the lifting hooks in the correct position,
in the lifting holes. Make sure they are
central to the jaw plate and they are vertical
to the point of lift. Make sure they are
installed correctly into the lifting holes.

FALLING OBJECT HAZARD. Do not allow personnel to work or
stand below a suspended load. If necessary put safety barriers in
position.

17. Lift the jaw plate up and out with the crane.
When the jaw plate is clear of the machine
move it out and away from the machine.
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18. When the jaw plate is away from the
machine move it down.
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6.11.4. Fixed Jaw Plate - Remove

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.

A DANGER

FALLING OBJECT HAZARD!

The fixed jaw plate is loose when the nuts are not installed and
tightened and the jaw plate could fall and cause serious injury, death
or damage the equipment. Make sure it is held in position when the
lifting tools are removed.

Make sure persons are NEVER in the jaw box or between the jaw
plates.

NOTICE RISK OF EQUIPMENT DAMAGE. Install and tighten the control valve

lever into the position as shown below. Remove again after use.
Improper use could result in damage to the jaw plates.

1. Loosen and remove locking nuts from the
bolts.

2. Carefully remove the bolts. DO NOT enter
the crusher box. NOTE: Push the bolt from
back of the fixed jaw plate.

oy \g
g |
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3. Attach the lifting hooks to a minimum of a 5 v
tonne (Metric) or 6 ton (US) crane. ¥

4. Install the Lifting hooks into the lifting eyes
correctly. Tighten the chain/ropes with the
crane.

Make sure that personnel are clear of the hazard exclusion zone
before the machine is started. Refer to Hazard Zones on page 21.

5. Make sure the all personnel are off and
away from the machine.

6. Un-tag the machine. Refer to the Tag
Removal Procedure on page 106.

7. Start the machine. Refer to Engine -
Starting Procedure on page 69.

8. Install and pull back the jaw plate release
lever (1) (lever not shown). to bring the fixed
jaw plate forward.

9. Refer to Machine Shut Down on page 101.

10. Refer to Lock and Tag-out Procedure on
page 105.
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11. Use the crane and remove jaw plate,
Remove the wedge.

12. The hydraulic ram release with the fixed
jaw plate removed, looks as shown.

Make sure that personnel are clear of the hazard exclusion zone
before the machine is started. Refer to Hazard Zones on page 21.

13. Make sure the all personnel are off and
away from the machine.

14. Un-tag the machine. Refer to the Tag
Removal Procedure on page 106.

15. Start the machine. Refer to Engine -
Starting Procedure on page 69.

16. Push forward the jaw plate release lever (1)
(lever not shown). The hydraulic ram is
retracted.

17. Refer to Machine Shut Down on page
101.

18. Refer to Lock and Tag-out Procedure on 1
page 105.
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6.11.5. Crusher Box Liner Plates - Replace

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.

Do not attempt to remove liner plate by hand

FALLING OBJECT HAZARD. Do not allow personnel to work or
stand below a suspended load. If necessary put safety barriers in
position.

Figure 6-7: Location of crusher box liner plates

Note! The removal procedure for the all crusher box liner plates is identical. The top plates (1) are to
be removed first followed by the bottom plates (2). To install the crusher box liner plates, the bottom
plates are to be install first followed by the top plates.

1. Make sure that the swing jaw plate is removed. Refer to Swing Jaw Plate - Remove on page
163.

2. Make sure that the fixed jaw plate is removed. Refer to Fixed Jaw Plate - Remove on page 167.
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3. install and tighten a lifting eye. Attach a
minimum of a 2 tonne (Metric) 3 ton (US)
crane with a chain to the lifting eye. Make
sure the chain is tight to support the weight
of the wear plate.

4. Loosen and remove the bolts with the
washers. Lift up the wear plate with the
crane. To install lift the wear plate into
position and hold it there with the crane.
Install and tighten the bolts with the washers
and nuts (TORQUE 711 Nm).

Note: The remove and install sequence givenin
step 1. And the remove and install procedure is
the same for all the wear plates.
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6.11.6. Fixed Jaw Plate - Install

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.

FALLING OBJECT HAZARD. Do not allow personnel to work or
stand below a suspended load. If necessary put safety barriers in
position.

1. Loosen the bolts (1) and push back both the
sealing plates on each side.

2. Place the lifting tools in the jaw plate. Before
lifting the plate make sure the back face and
pockets are clean of debris.
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3. Make sure the lifting tool is installed
correctly in the hole. Lift the fixed jaw plate
with a minimum of a 5 tonne (Metric) or 6
ton (US) crane.

4. Make sure the back of the plate is clean and
smooth. Clean out any build up dirt or dust
in the holes.

5. Install wedge in position as shown. The
wedge should not rest on the lifting tool. See
photos for approximate position. NOTE: Use
grease to hold the wedge into position.

stand below a suspended load. If necessary put safety barriers in

FALLING OBJECT HAZARD. Do not allow personnel to work or
position.
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6. Make sure the ram pin is in the full back
position. Clean mounting plate.

7. Use the crane and lower the plate into
position, SLOWLY into the crusher box.
Make sure the a clearance of 10mm to
15mm is between both sides.

A DANGER

FALLING OBJECT HAZARD!

The fixed jaw plate is loose when the nuts are not installed and
tightened and the jaw plate could fall and cause serious injury, death
or damage the equipment. Make sure it is held in position when the
lifting tools are removed.

Make sure persons are NEVER in the jaw box or between the jaw
plates.

174 Copyright © Sandvik Mining and Construction
Ver : QJ341-en-01/07/2011



MAINTENANCE 01341

8. Make sure the fixed jaw plate is installed
correctly and that there is no clearance
between the bottom of the jaw box and the
fixed jaw plate.

9. Carefully remove the lifting tools, and hold
the plate into position, DO NOT ENTER
THE JAW BOX.

10. Install the bolts and push them all the way
through the hole.
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11. Install the nuts and lock nuts, but do not
tighten.

12. Adjust the fixed jaw plate as necessary and
make sure it is centred.

13. Tighten the nut (1) and lock nut (2).
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14. Put the sealing plates (both sides) in the
correct position against the fixed jaw plate.
Install and tighten the bolts (1).
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6.11.7. Swing Jaw Plate - Install

PERSONNEL HAZARD!

Working on or in close proximity to the machine whilst it is on and
or operating could cause serious injury or death.

Stop machine, isolate, remove ignition key and tag-out, before
carrying out these maintenance instructions.

1. Make sure that the lock and tag-out procedure has been carried out on the machine.

2. Make sure the plate is free of dirt and dust.
Use a minimum of a 5 ton (Metric) or 6 ton
(US) crane and lift the swing jaw plate.

3. Make sure the lifting tools are in the correct
position.

FALLING OBJECT HAZARD. Do not allow personnel to work or
stand below a suspended load. If necessary put safety barriers in
position.
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4. Lift the swing jaw plate slowly into position.
Slowly lower jaw plate into position. DO
NOT ENTER THE JAW BOX.

5. The jaw plate recesses will audibly drop
onto the location point.

A DANGER

FALLING OBJECT HAZARD!

The fixed jaw plate is loose when the nuts are not installed and
tightened and the jaw plate could fall and cause serious injury, death
or damage the equipment. Make sure it is held in position when the
lifting tools are removed.

Make sure persons are NEVER in the jaw box or between the jaw
plates.
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6. Make sure a even clearance is on both
sides. The swing jaw plate must have no
clearance with the jaw face.

7. This is WRONG. The swing jaw must have
no clearance with the jaw face. Adjust the
swing jaw plate with the crane.

8. This is correct. The swing jaw plate has no
clearance with the jaw face.
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9. Remove the lifting tools and from the swing
jaw plate l;‘)

A DANGER

FALLING OBJECT HAZARD!

The swing jaw plate is loose when the nuts are not installed and
tightened and the jaw plate could fall and cause serious injury, death
or damage the equipment. Make sure it is held in position when the
lifting tools are removed.

Make sure persons are NEVER in the jaw box or between the jaw
plates.

/- N a
10. Install the wedges and with the bolts, nuts and washers. NOTE: Install the wedge with the bolt
A at the same time, position the bolt into the hole and install the wedge into position, use a
hammer to make sure it is installed correctly. DO NOT ENTER THE JAW BOX.
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FALLING OBJECT HAZARD. Do not allow personnel to work or
stand below a suspended load. If necessary put safety barriers in
position.

11. Make sure that the nuts are tightened
correctly (TORQUE 5375Nm)

12. Use a crane with a strap/chain (lifting eye)
to lift and hold the wear plate into position.
Install and tighten the bolts with the nuts and
washers.
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6.11.8. Jaw Guards - Install

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.

1. Install the toggle cover plate and the guard
with the nuts and bolts

2. Install the inlet chute cover (1).
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6.11.9. Toggle Plate - Remove/ Replace

To protect the crusher from the excessive loads generated by un-crushable objects, the jaw stock is
fitted with an overload protection device - “Toggle Plate”. When the permissible loads are exceeded,
the Toggle Plate will collapse from elastic buckling. The crusher will then automatically shut down,
providing a degree of protection to valuable machine components. When this happens, clear any
blockages from the machine and fit the replacement toggle in the following way.

Make sure the jaw guards are removed refer to Jaw Guards - Remove on page 162.

Maintenance - Safety Requirements on page 130 must be followed
before this procedure is started.

1. Reduce the Closed Size Setting (CSS) to 30
- 40 mm.

2. Stop the machine, refer to Machine Shut
Down on page 101.

30 - 40 mm clearance

stand below a suspended load. If necessary put safety barriers in

FALLING OBJECT HAZARD. Do not allow personnel to work or
position.

Working on or in close proximity to the machine whilst it is on and
or operating could cause serious injury or death.

Do not stand on the machine whilst it is operation.
Stop the machine, isolate, remove ignition key and tag-out before

carrying out any maintenance procedures. Refer to Lock and Tag-
out Procedure on page 105.

184 Copyright © Sandvik Mining and Construction
Ver : QJ341-en-01/07/2011



MAINTENANCE 01341

3. Make sure that the machine is locked and
tagged-out.

4. Install and tighten a lifting eye. Attach a
minimum of a 2 tonne crane with a chain to
the lifting. Lift the crane to tighten the chain
and support the weight of the Toggle plate.

5. Loosen and remove the bolts with the
washers and bushes. Remove the tie bar.
Do both tie bars.

6. Loosen and remove the nut with the bolt.
and install and tighten the spare lever onto
the toggle plate removal valve (1).

7. Start the machine. Make sure the Engine
speed is set to position 1. DO NOT press
clamp ON.

Make sure that all personnel are clear of the machine before the jaw
stock is released.
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8. Using the attached lever, push the toggle
plate removal valve (1) to release the toggle
plate.

9. Stop the machine refer to Machine Shut
Down on page 101.

10. Lower the Toggle plate with the crane and
remove through the clearance above the
main conveyor.

11. Check and Inspect the Toggle clamp and
toggle ram bearings for cracks. Replace if
necessary.
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12. Use a minimum of a 2 tonne crane to lift
and hold the Toggle plate into the correct
position.

13. Install the tie bar. Install and tighten the
bolts with the washers and bushes. Do both
tie bars.

14. Start the machine refer to Engine -
Starting Procedure on page 69. Make
sure the Engine speed is set to position 1.
DO NOT press clamp ON.

15. Pull the Toggle valve (1) to engage the
Toggle plate.

16. Turn OFF the machine refer to Machine
Shut Down on page 101.
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17. Loosen and remove the spare lever. Install
and tighten the bolt with the nut (1).

18. Remove the chain and loosen and remove
the lifting eye.

19. Install the jaw guards refer to Jaw Guards
- Install on page 183.

20. Adjust the closed size setting (CSS) as
necessary. Refer to Adjust the Jaw Closed
Size Setting (CSS) on page 123.

Make sure that all guards are fitted and that the feeder, crusher and
conveyor belts are empty before the machine is started.

21. Make sure the machine is un-tagged refer to Tag Removal Procedure on page 106.
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6.12. Oils and Fluids

NOTICE

RISK OF EQUIPMENT DAMAGE. Only use lubricants, fluids, filters
and parts recommended by the Original Equipment Manufacturer
(OEM) or accelerated wear or damage could result.

Never use grease containing Molybdenum. This may cause damage
to the machine components and will invalidate the warranty.

Make sure that oils and fluids are cleaned and disposed of correctly
in a way that meets the local and national environmental

regulations.

Qils and fluids related to servicing:

Lub/ Oil and Max. | Temperature Viscosity | Manufacturers Equivalent | Sandvik
Points Vol. Specifications Part
Number
Anti-freeze Shell Safe Anti Freeze CN6071
Concentrate
Diesel 420 Lt Shell Agricultural Gas Oil CN6004
Engine oll 30 Lt Shell Rimula Signia 10W-40 | CN6125
30 Lt | Cold Weather Shell Diesel Engine Oil CN5704
Rimula 5W-30
Engine oll - 30 Lt See Manufacturer’s
alternative Handbook
Feeder 6 Lt Shell Omala 220 Gear Ol CN6055
gearbox
pump unit ?Lt -20°C to +150°C SKF LGHB 2 (NLGI Grade 2) | CN6110
(Auto- (400g
lubrication tube)
system
ystem) CN6109
pump unit Arctic Shell Aeroshell 33 CN5702
(Auto-
lubrication
system)
Torque arm 1Lt -20°C to +150°C SKF LGHB 2 (NLGI Grade 2) | CN6110
bearings (400g
tube)
CN6109
Hydraulic 1400 ISO VG Shell Tellus Arctic 32 (<03C) | CN5700
system Lt 32
1400 ISO VG Shell Tellus 46 (53C - 353C) | CN6070
Lt 46
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Lub/ Oil and Max. | Temperature Viscosity | Manufacturers Equivalent | Sandvik
Points Vol. Specifications Part
Number

1400 ISO VG Shell Tellus Oil 68 (>353C) CN7739
Lt 68
1400 | Environmentally Shell Naturelle HF-E 46 (53C - | CN6106
Lt friendly 353C)

Manual As Shell Albida EP2 CN6073

lubrication reg.

points and

track tension

Track gearbox | 5Lt Exol Ethena EP90 Gear Ol

Tracks - 5Lt Shell SPIRAX GSX75W-80 CN6100

alternative

A full list of Substances Hazardous to Health associated with this equipment can be found in the
appendix of this document.
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6.13. Machine Fault Codes and Maintenance Screens

6.13.1. Maintenance screens

Maintenance screens are accessed by pressing
Button-6 in the main menu screen and from the
Services Menu page in Manual Operating
Mode.

When in the maintenance mode the user can
operate each function independent of other
functions.

Upon entering the Parameter adjust pages for
both Sandvik and Customer access; a security
page will appear.

Please Enter the 4-Digit

To gain access to the maintenance mode the — O ———
operator must contact Sandvik and quote the :
reference code (1) displayed on the screen. The
operator will be given a 4 digit number which

should be entered using the screen Buttons 1-8.

The Reference Code Is #3993

Once entered press the OK-button to accept the
code - if the correct code is entered then access
will be granted. However if the incorrect code is
entered the operator will have to wait sixty
seconds before attempting to enter a new pin
code.

6.13.2. Machine Fault Codes

All faults are reported on the display screen.
Each fault is identified by a fault number (1) and Fault Msiar

a fault description (2). Warning

There are three categories of faults:

Fault Description

Ho Fault Listed

* Red faults
 Blue faults

» Engine faults.

The tables that follow describe the faults in each category:

6.13.3. Red Faults

1 Machine Stops
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2 Radio Stop Pressed

3 Low Hydraulic Oil Level

4 High Hydraulic Oil Temperature

9 Engine Speed Low Feeder Unavailable

11 Fuel Low Level Warning

13 Main Conveyor Speed Critical

19 Controller Unit2 Unavailable

26 Hydraulic Oil Temperature Sensor Unavailable
32 Manual Handset Stop Pressed

6.13.4. Blue Faults

Radio Track Joy stick Fault

Radio Unavailable

Hydraulic Oil Temperature Warning

Manual Track Handset Fault

Main Conveyor Pull Stop

Left Track Valve Fault

Right Track Valve Fault

Feed Conveyor Valve Fault

Hydraulic Temperature sensor Unviable

Hydraulic Oil Cooler Output Unavailable

Main Conveyor Output Unavailable

Hydraulic Oil Temperature sensor Unavailable

High Engine Load

6.13.5. Engine Faults

Fault Number

Engine Faults

Fuel Temperature

Fuel Rate

Retarder Solenoid current

Ether Injection Control Solenoid
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Fault Number

Engine Faults

8 Volt DC Supply

5 Volt Sensor DC Power Supply

Engine Oil Pressure

Boost Pressure Sensor

Atmospheric Pressure

Engine Coolant Temperature

Throttle Position

Engine Speed

Secondary Engine Speed

Fuel Pressure

Intake Manifold Air Temp

Injector Actuation Pressure

Engine Timing

Air Inlet Heater Relay

System Voltage

Check Programmable Parameters

J1939 Data Link communications

Engine Coolant Level

Inlet Air Temperature

Fuel Temperature

Auxiliary Temperature

Auxiliary Temperature Sensor

High Auxiliary Pressure

Auxiliary Pressure Sensor

Cylinder #1 Injector

Cylinder #2 Injector

Cylinder #3 Injector

Cylinder #4 Injector

Cylinder #5 Injector

Cylinder #6 Injector
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/. Trouble Shooting
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7.1. Trouble Shooting

TROUBLE SHOOTING

The section that follows lists some of the common problems that can occur with the machine. If any
of these occur, carry out the checks listed:

7.1.1. Machine faults displayed on screen

All faults are reported on the display screen.
Each fault is identified by a fault number (1) and
a fault description (2).

Faule Number

Warning

For a list of the faults refer to Machine Fault

Fault Description

Codes and Maintenance Screens on page

191 Ha Faile Lisced

2
Fault Cause Actions State Sequence
Main conveyor speed | If the speed wheel on | Stop the feed Shutting down go to

wheel.

Critical conveyor
speed fault.

the main conveyor
speed drops below 10
M/M default setting for
a 2 seconds period.

conveyor and Main
conveyor
immediately.

Intermittent bleeper
will sound.

Display Main
conveyor low speed
and fault Number...log
fault.

state 501.

@ Set desired

shut down time
intervals.

Main Hydraulic
Failure

If the Hydraulic
temperature sensor
becomes unavailable
when in plant run
mode, hydraulic oil
coolers will run
continuous.

Stop the feeder
immediately.

Intermittent siren will
sound.

Display temperature
sensor fault
Number.... Log fault.

Shutting down go to
state 501.

Set desired shut down
time intervals.

Delay 5sec - stop re
circulating / transfer
conveyors

Delay 15sec: State
return to 200

Engine stop.
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Fault Cause Actions State Sequence
Main Hydraulic If the Hydraulic Display temperature State return to 200
Failure temperature sensor sensor fault Number | Engine stop.

fails the hydraulic oil 0...log fault.

coolers will run

continually for

tracking mode this is

only permitted for...?

seconds.
Main hydraulic oil A fault indicated by Stop the feeder Go to state 500.
level low the main hydraulic oil | conveyor . )

level sensc))/r. immegliately. Set desired time

Signal goes low on
fault. C1p14

Intermittent bleeper
will sound

Display warning (Red
screen Fault) Main
hydraulic oil level low,
fault Number...log
fault.

periods for sequence
shut down.

State return to 200

Engine shut down

Hydraulic Oil
Temperature warning

If the oil temperature
reaches hydraulic oll
temperature warning
set point....? degrees
C.

Stop the feeder
conveyor
immediately.

Intermittent bleeper
will sound

Display warning (Blue
screen Fault)

Main hydraulic oil
temperature warning,
fault Number 010...log
fault.

Restart

If the temperature
drops below its set
warning value, reset
by pressing the Ok
button, and continue
with the start
sequence.

Manually start the
feeder from the
screen (Auto page
number 4001 Manual
Page number 9001),
press button - audible
warning for 10secs.

Option to shut down
plant.
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point....? degrees C

Intermittent bleeper
will sound

Display warning (Red
screen Fault)

Main hydraulic olil
temperature warning,
fault Number...log
fault.

Fault Cause Actions State Sequence

Hydraulic Oil If the oil temperature | Stop the feeder Shutting down, go to

Temperature High reaches hydraulic oil | conveyor state 501. Set desired
temperature High set | immediately. shut down time

intervals....?

State return to 200

Wait for next choice.

Engine speed

If engine speed drops
below a Setpoint for a
time period.

Stop the feeder
conveyor
immediately.

Display alarm for

shutting down feeder.

If speed recovers
manually start the
feeder from the
screen (Auto page
number Manual Page
number.

Press button audible
warning for 10
second.

1 second pause feed
conveyor re-starts.

7.1.2. Original Equipment Manufacturer (OEM) Trouble shooting

For information regarding OEM trouble shooting, refer to the relevant documentation listed in
Information and Data Sheets, page 207.
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Electrical and Hydraulics
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Electrical Schematics
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Hydraulic Schematics
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Information and Data Sheets
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INFORMATION

1. Original Equipment Manufacturer Information

Note: Please ensure you read this section carefully. It contains information supplied by
original equipment manufactures of components used in the machine, therefore Sandvik
has reservations for misprints.

Eriez magnetic separator.

Strickland tracks.

Vogel pump.

Engine (manual supplied separately).

2. Hazardous Substances

Shell Agricultural gas oil.

Shell antifreeze.

Shell Albida EP2 grease.

Shell Naturelle HF-E 46 hydraulic fluid.
Shell Tellus 46 hydraulic oil.

Shell Tellus 68 hydraulic oil.

Shell Omala oil 220.

Exol Athena EP 90 oil.

Aeroshell 33 grease.

Shell Rimula 10W-40.

3. Variations and Options (if applicable)

Variations.
Options.
Optional extra equipment.
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SUSPENDED PERMANENT MAGNETIC SEPARATORS

MODELS CP & OP

INTRODUCTION

Suspended, permanent magnet heavy-duty separators are designed for use over a moving bed of material from
which iron is to be removed. Basically, they are box-shaped units containing blocks of permanent magnet
material, arranged to produce a powerful magnetic field. The block arrangement determines the magnetic
circuit configuration, designated CP or OP.

Two simple methods of cleaning the extracted ferrous material from the surface of the magnet are available;
manual cleaning (Fig. 1) or self cleaning (Fig. 2). There is a wide range of sizes available for either style and
separators can be mounted in-line with the conveyor belt (Position 1) or across the conveyor belt (Position 2)
to suit customer requirements.

Manual cleaned magnets are designed for use when tramp iron contamination levels are small. Periodically, it
is necessary to remove the accumulation of tramp iron, either by hand or with a moveable stripper plate.

Where large amounts of tramp iron require separation, self-cleaning magnets are more practical. The

construction of the magnet box is the same as for the manual cleaning magnet, with the addition of a short belt
conveyor built around the assembly to provide an automatic discharge for the tramp iron.

WARNING

THIS EQUIPMENT CONTAINS MAGNETISED MATERIAL AND MUST BE TREATED WITH UTMOST
CAUTION TO SAFEGUARD AGAINST INJURY.

e Do not allow the pole faces to face each other. Opposite polarity poles will come together with
considerable force.

® x e Before handling this equipment personnel with pacemakers should
confirm that their pacemaker is not affected by magnetism.

)
NS & %Q x o Take care when using ferrous tools or ferrous parts near the pole faces.

e Do not place pre-recorded tapes, computer disks, or credit cards near the
magnet box since this could cause erasure.

o Keep all delicate mechanisms, such as mechanical watches, away from the
magnet.

x e Do not drill or weld near the magnetic unit without first seeking the advice
S of: ERIEZ MAGNETICS EUROPE LIMITED
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INSTALLATION

General

When unpacking, take care to avoid damage to the equipment and possible personnel injury - the magnet
assembly is very powerful and permanently charged. Remove loose ferrous material closer than 600 mm to
the magnet box. Spanners and other tools within the vicinity where the equipment is to be installed could
become magnetically induced and be attracted to the magnet box with considerable force. Also, when installing
OP magnets check that the unit is in the correct orientation, with the heavy steel end poles at right angles to the
direction of material flow.

Magnet Position

Position 1 (In-Line installation)

The preferred installation of a suspended magnet is over the trajectory of the product material where it
discharges from the belt conveyor. This position is referred to as Position 1, (Figs. 1 and 2). For optimum
separation in Position I there must be provision to adjust the location of the magnet in relation to the material
trajectory.

e For low feed conveyor belt speeds, typically less
Manual cleaning - Position 1 than 100m/min, greater separation efficiency will be
O achieved by using a non-magnetic head pulley.
Suspended magnet Note: It is preferable if a non-magnetic head
pulley is installed, regardless of the speed of the
conveyor

e When installing a self-cleaning unit, examine
the area to ensure there is adequate clearance for the
belt to run and that provision has been made to
_— (Feea)  collect discharged tramp iron. A hinged non-
%, magnetic splitter, adjustable in length, will be

g, required to prevent extracted tramp from re-entering
S Conveyer the non-magnetics.

Head pulley

Product

Pole ends

Tramp iron
Product

e At the working suspension height the centreline
of the magnet should be approximately
perpendicular to the trajectory of the material and

Figure 1

Self cleaning - Position1

Suspended magnet

Product
(Feed)

Tramp iron

Head pulley

Product

Adjustable splitter

Conveyor

Figure 2
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Position 2 (Cross Belt installation)

A separator mounted over a moving bed of material at right angles to the conveyor is referred to as Position 2
(Figs. 3 and 4). This installation usually requires a stronger magnet than Position 1 since tramp iron at the
bottom of the burden is more difficult to extract.

e The efficiency of magnetic separators in Position 2 is dependent upon the speed of the conveyor
carrying the feed. As conveyor speed increases above 100m/min separation efficiency may fall.

e Conveyor idlers beneath the separator in Position 2 must be non-magnetic.

e Manually cleaning suspended magnets should be installed on the centreline of the material conveyor,
Fig. 3. Self-cleaning suspended magnets should be installed with the trailing edge of the magnet box
immediately above the outer edge of the conveyor idler. Refer to Fig. 4.

Manual cleaning - Position 2

Self cleaning - Position 2

L o]

4 4
]
::E -
% T ¢ e =

O
Pole ends -

Splitter Trailing edge of magnet

box aligned with outer
edge of idler

Centre line

Figure 3 Figure 4

Suspension Height

The magnetic strength and configuration of an OP/CP separator is selected for a specific suspension height
and application. The suspension height quoted should be considered a maximum.

When setting the suspension height, Fig. 5, lower the magnet as close as possible to the top of the burden,
without interfering with the material flow. If the unit is self-cleaning, ensure that the separator belt is clear to
operate freely whilst carrying tramp iron. Failing to do this could result in tramp iron being knocked back into
the non-magnetics.

A clearance of 75 mm between the magnet face and the top of the product burden / trajectory should be
maintained for self-cleaning units; this clearance can be reduced to 50 mm for manually cleaned units.

WARNING: Do not over-tighten the self-cleaning belt as this could damage the bearings. The equipment
is designed to operate with belt sag of approximately 25 mm.

Self cleaning - Position 2
Belt tensioning

and
tracking adjustment
/
- Suspension
height
Burden le—
depth _ 2

Belt sag

Figure 5
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Burden Depth

One factor in achieving optimum separator performance is to control the burden depth.

e Position 1 installation. The installation location is calculated on product throughput. Any variation
from this will change the trajectory of the product material with respect to the working surface of the
magnet and could result in poor separation.

o Position 2 installation. A plough or leveller installed before the magnet will remove high spots or
surges in material flow.
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COMMISSIONING

Self-Cleaning Separators

After installation, examine for any obvious visual damage; in particular check that the frame is square and has
not been twisted.

Momentarily close the power supply switch to the belt drive and check that the belt is tracking properly and is
not wandering laterally. Never start the belt drive and allow it to run continuously until the belt is properly
trained. If the belt wanders, note the direction and adjust as follows:

Self-cleaning magnet belts run on two pulleys, one fixed and the other adjustable. The adjustable tail pulley has
approximately 10 mm of take up available for both belt stretch and tracking. To track the belt, the tail pulley
should be adjusted to tighten the belt on the same side to which the belt is seen to wanders.

MAINTENANCE

Manual Cleaning Separators  No maintenance is required.
Self-Cleaning Separators
e Belt tracking should be checked frequently and adjusted as necessary. Refer to COMMISSIONING

e Lubricate the bearings on a schedule consistent with other equipment in use at the site for the product
and environment.

e If'the unit is installed within a separate enclosure, provision must be made to the construction of the
enclosure to gain easy access to moving parts.

o Check the self-cleaning belt for damage and, if necessary, replace as follows:
Vulcanised Belt

Replacing a vulcanised belt requires the self-cleaning gear to be dismantled after the separator has been
removed from its installation. This is a major operation and is not always practical. An alternative method is to
replace the belt in situ.

e Slacken the bolts securing the non-drive pulley.

e Slacken the belt tensioning screws.

e Cut through the damaged belt and remove it.

e Wrap the new belt and vulcanise.

e Re-tension the belt; allowing for belt sag, refer to INSTALLATION.
e Re-track; refer to COMMISSIONING.

o Tighten the bearing securing bolts.
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Laced Belt

To replace a laced belt proceed as follows:

Slacken the bolts securing the non-drive pulley.
Slacken the belt tensioning screws.

Remove the braided stainless steel wire.

Re-tension the belt, allowing for belt sag; refer to INSTALLATION.

Re-track; refer to COMMISSIONING.

Tighten the bearing securing bolts.

IM — 108GB — (F. 01)





TROUBLE SHOOTING & RECOMMENDED SPARES

Manual Cleaning Units

PROBLEM

PROBABLE CAUSE

SOLUTION

1. Magnet will not
attract iron

a) Magnet face is overloaded
with extracted iron.

a) Examine the face of the magnet for excessive quantities of
extracted tramp iron. Discharge more frequently as required.

b) Magnet set too far from the
burden.

b) Check the clearance between the magnet face and the burden.
Refer to SUSPENSION HEIGHT and set accordingly.

¢) Magnet set too close to the
burden.

¢). If the magnet is set too close, material surges can act as a
wiper and remove iron from the magnet surface. Check
clearance and adjust. Refer to SUSPENSION HEIGHT.

Self Cleaning Units

PROBLEM

PROBABLE CAUSE

SOLUTION

1. Tramp iron
entering the

a) Not sufficient clearance for
the iron to be discharged.

a) Position 2 installation: Check the clearance between the
bottom of the magnet box and the edge of the conveyor belt
for maximum iron size to clear. Adjust as necessary.

product
b) Splitter improperly b) Position 1 installations: Adjust the splitter angle and length
positioned. to suit.
Recommended Spares
e 1set Bearings
o 1 Drive motor and gearbox

o | Belt
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INSTALLATION, OPERATIONAND
MAINTENANCE MANUAL

WARNING
Do not attempt to operate these track systems
unless you have read and understood
these instructions.
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SECTION: 1
GENERAL INFORMATION
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1.1 MANUFACTURER’S STATEMENT

Relevant to the incorporation of track systems into host machines.

The tracked undercarriage system is designed as a modular unit for integration to a host machine. It is
not intended to be cycled, driven or operated in the free standing condition.

Strickland Tracks Ltd will not be held responsible for the attachment method to the host machine
and/or any failures of the crawler track system relating to these procedures unless approved in writing
by Strickland Tracks Ltd.

Modification or abuse of the original design may negate manufacturer's warranty or guarantee which
could conflict with health and safety standards and should not be undertaken without prior consultation
with the manufacturer. For full warranty cover, any modification or attachment must be approved in
writing by Strickland Tracks Ltd.

This installation, operation and maintenance manual must be issued to the machine user, Strickland
Tracks Ltd will not be held responsible for any misuse or failure due to lack of maintenance of the track
system in accordance with instructions in this manual. Failure to issue this manual to the machine user
will invalidate the track systems warranty.

For further details, please refer to section 18 under Terms and Conditions of Sales agreement. No
claims of whatever nature for work carried out to a Strickland crawler undercarriage in the warranty
period will be entertained unless we have given our prior authorisation in writing for work or
replacements to be fitted.

Help line is available Monday to Friday, 9am to 5pm, for procedures relating to; attachment, safety,
operating or maintenance.

EST 1928 - CONTINUOUS SERVICE SINCE 1945

copyright .trickland Tracks Ltd Nov-2004, The Heath Works, Cropthorne, Pershore, Worcs. WR10 3NE.  Tel +44 (0)1386 862800 Fax: +44 (0)1386 862801 P 1
E-mail: tracksystems@stricklanduk.com  Web: www.stricklandtracks.com -Fage 1-
Rev. 280211





tracks

1.2 INTRODUCTION

The purpose of this manual is to allow customers to correctly install, operate and maintain the crawler
track system undercarriage on the appropriate machine.

. Read this manual with care before conducting any maintenance work on undercarriage
supplied by Strickland Tracks Ltd.

. Continuous improvements to undercarriages produced by Strickland Tracks Ltd, may result
in some of the illustrations in this manual being slightly different from the actual parts used.

. It is necessary when requesting any spare parts, that all serial numbers relating to the
undercarriage are quoted.

. For full technical support contact our Head Office at:

Strickland Tracks Limited

Heath Park

Main Road

Cropthorne, Pershore

Worcestershire

WR10 3NE

ENGLAND

Tel No: +44 (0)1386 862800

Fax No: +44 (0)1386 862801
E-mail: tracksystems@stricklanduk.com
Website: www.stricklandtracks.com

Note: For a comprehensive parts list breakdown/hydraulic installation/technical information for your
relevant track system, please refer to the separate Parts List and Hydraulic Specifications
document.

Electronic versions are available at www.stricklandtracks.com by entering your password,
which can be obtained by directly contacting us.

Below are typical screenshots for Parts List and Hydraulic Specification documents.

Parts Breakdown

Parts list Hydraulic parts list and Track drive ports,
hydraulic installation operating Pressure and
information flow information
STRICKLAND GROUP
copyright .trickland Tracks Ltd Nov-2004, The Heath Works, Cropthorne, Pershore, Worcs. WR10 3NE.  Tel +44 (0)1386 862800 Fax: +44 (0)1386 862801 P 2
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1.3 UNDERCARRIAGE IDENTIFICATION

All track systems manufactured by Strickland Tracks Ltd can be identified through a 6 digit serial
number. This serial number is recorded along with other information on the Identification Plate. Below is

a typical image of an identification plate.

This identification plate is located on the outside face of each left and right hand track frame
fabrications, forward from the drive end of the tracks. The serial number is also stamped into the skid
plate of each track frame in case the identification plate is lost or damaged.

Serial number stamped here

Identification Plate fitted here

STRICKLAND GROUP
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copyright .trickland Tracks Ltd Nov-2004, The Heath Works, Cropthorne, Pershore, Worcs. WR10 3NE.  Tel +44 (0)1386 862800 Fax: +44 (0)1386 862801
E-mail: tracksystems@stricklanduk.com  Web: www.stricklandtracks.com 'Page 3-
Rev. 280211





tracks

1.4 GENERAL SAFETY AND ACCIDENT PREVENTION

Please ensure all safety precautions and instructions are adhered to when installing, operating
and/or performing maintenance on the track systems.

1.4.1 Protective Equipment

Always wear protective clothing and footwear as required by job
conditions when working around this product. Wear protective glasses
when in risk of splintering debris. Use welders’ gloves, facial/eye
protection and other protective clothing appropriate to welding job being
performed. Avoid loose clothing.

1.4.2 Unauthorised Modifications

It is important not to carry out modifications to the track system which
could compromise proper operation and safety. Strickland Tracks Ltd
is not responsible for any injury or damage caused by unauthorised
modifications.

1.4.3 Pressurised ltems

Avoid welding near pressurised hydraulic pipelines, track tensioner,
track recoils or other flammable materials. Excessive heating near to
pressurised hydraulic pipelines can cause failure, generating a
flammable spray with the possibility of severe injuries to nearby
persons.

1.4.4 Lifting

Use a hoist when lifting components weighing more than 23 Kg (501bs).
Ensure all hooks, chains, slings etc., are in good condition and tested
to an adequate safe working load, and be sure hooks or slings are
positioned correctly.

> B bbb
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1.5 SAFE LIFTING AND HANDLING OF TRACK SYSTEM

Always check the weight stamped on the identification plate before lifting or
moving the track system.

1.5.1 Using Overhead Crane

When using overhead cranes to lift or move a track system, choker chains must be used. Wrap the
choker chains around the top of track groups by inserting one lifting eye of the chain through the
opposing eye, as illustrated in picture below.

For safety reasons, always use two choker chains in the positions shown below, for even weight
distribution of the track system.

I_-:}' I{.;:;" —

Ensure the adjoining sling which connects the choker chains to the crane hoist has an adequate load
rating.

STRICKLAND GROUP
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The following pictures demonstrate a track system being safely lifted in the air using an overhead crane
with choker chains.

PRECAUTIONS
Chains, sling and hoists are identified by their safe-load lifting capacities.
Do not lift loads exceeding the rated capacity of chains, sling or hoists.
Raise and lower track systems slowly and avoid quick starts or stops.
When moving the raised track system, always keep it as close to the floor
as possible. If the load starts swinging, quickly stop the crane to avoid any
accidental damage to the track system or injuries to any persons working
nearby.
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1.5.2 Using Forklift Truck

When using a forklift truck to lift the track system, always position the forks under the roller mounting
plates. Ensure that the forks are evenly positioned between the lower rollers to balance the track
system properly as shown below.

e s ——— —r

= =
= =

Ensure the forks reach through the track system to the other side of the roller mounting plates,
supporting the track system fully as demonstrated below.

PRECAUTIONS

. Ensure the total weight of the track system does not exceed the safe load
capacity of the forklift truck.
Ensure each track system is lifted as a single unit not in pairs.

STRICKLAND GROUP
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1.6 OPERATING PRECAUTIONS

When travelling up a gradient, the tracks should be driven forward (i.e. idlers first, drive sprocket to the
rear). When travelling down a gradient, tracks should be driven sprocket first.

ALWAYS:-

. Park the machine on flat, level ground. If it is necessary to park the machine on a gradient,
the tracks should be solidly blocked.

. Ensure the terrain the machine is working on is firm enough to adequately support the
machine.

. Make certain the machine is tracked at least 10m in either direction on a daily basis, to
minimise risk of track chain seizure.
Ensure the track systems are free from debris before moving the machine.
Make certain the tracks are not frozen to the ground before moving the machine.
Ensure no leakage of oil from gearbox, roller and idler before and during tracking.
Stop the machine for 30 minutes after tracking it continuously for 30 minutes, to allow the
components to cool down.

NEVER:-
. Attempt to track the machine if there is any build up of material around the tracks and drive
sprockets.
Attempt to track the machine if the tracks are frozen to the ground.
Push or tow the machine when it is unable to free itself.
Track the machine constantly more than 30 minutes without providing adequate rest.

IF IN DOUBT, PLEASE CONTACT HELPLINE +44 (0)1386 862800.
I Arnine

Failure to observe the above precautions could result in danger
to persons and damage to the track systems and may also

invalidate the warranty.

STRICKLAND GROUP
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1.7  WORKING CONDITIONS

1.7.1  Working Material

If your machine will be working in materials which can cause corrosion to carbon steel, you must replace
the standard track chains with lubricated chains to avoid seizure of the track joints. Lubricated track
chains are available as an optional extra from new or as a retrofit for customers entering adverse
working conditions.

1.7.2 Operating Temperature

The operating temperature range for track systems is -10°C to +40°C. Always consult Strickland
Tracks Ltd when temperatures fall outside this working range, as alternate component specifications
will be required.

STRICKLAND GROUP
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SECTION: 2
TRACK SYSTEM INSTALLATION
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2.1 INSTALLATION OF TRACK SYSTEMS

2.1.1 Installation of Weld-on Track System

Weld-on track systems are installed onto machines by welding the track fabrication to structural
members of chassis. When welding the track system to machine chassis, the following points must be
considered:

. Track system should be welded onto chassis within the preferred welding area. Highlighted in
red are the recommended welding positions.

. It is highly recommended to weld structural members of the chassis back to the division plate of
frame. The division plate divides the drive housing from the main body of the frame.
Recommended welding positions are shown below in red.

. Ensure the structural members of the chassis are welded onto the track system in line with
internal stiffener plates to evenly distribute machine load.

. For proper load distribution, we highly recommend welding connections across the top of the U-
pressing and the lower roller mounting plates as shown below.

Chassis welded across the top of U-
pressing

Internal Stiffener plate

Chassis welded across the lower roller
mounting plates
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2.1.2 Installation of Bolt-on Track System

Strickland Tracks Ltd offer a wide range of bolt on track systems which assemble on to the machine
via bolt on mounting plates, mating to opposing plates on the host chassis. The image below shows a
typical bolt on track system with mounting plates.

/ No slots in this position™
- —

pe (O

In most cases where mounting plates are adopted, there is need to reduce the drive housing section.
Due to the reduction of strength this causes, the drive housing must be connected to the chassis using
a substantial bracket, typically shown in the above image.

When considering the design of bracket, always ensure slots are not used in the horizontal plane, this
will ensure drive housing is braced correctly, and guarantee drive rigidity.

PRECAUTIONS

. Prior to assembling track systems, remove any grease or rust left on
the machine face of brackets for secure assembly.

. Chassis mounting plates must have flatness within the size tolerance
+1mm on machining face to match with the flatness tolerance of
mounting plate on the track system. Failure to maintain this tolerance
could result in misalignment of the track system installation.

STRICKLAND GROUP
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2.2 HYDRAULICS INSTALLATION

Hydraulic installation of each individual track system is fully explained in Parts List and Hydraulic
Specification document. This document also includes following information:

Hydraulic hose and fitting kit

Track drive ports identification and sizes

Required hydraulic connections

Hydraulic schematic

Direction of rotation of track drive

Operating pressures and flows

Gearbox oil type, quantity and operating temperature, and

Hydraulic filtration and cleanliness.

Electronic versions are available at www.stricklandtracks.com by entering your password, which can be
obtained by directly contacting us

2.2.1 Hydraulic Track Drives

Primarily, Strickland track systems are installed with track drive gearboxes with two types of hydraulic
motors.
I Dual displacement (2-speed)
Fixed displacement (single speed)

2.2.1.1 Track Drives Fitted with Dual Displacement Motor

These dual displacement track drives are fitted with hydraulically controlled 2-speed motors, switchable
between displacements by applying a separate pressure to the displacement change port.
They can be run as 2-speed motors or single speed, depending upon the connections made as shown

below.
/ MA & MB
, \
J l
\ |
A. Dual speed motor connections B. Single speed drive connections /
Note: Drain line connected to port T, must be installed in such a manner that the motor

housing cannot empty when standing still, i.e. drain line at highest possible point.
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2.2.1.2 Track Drives Fitted with Fixed Displacement Motor

A. Fixed displacement track drive B. Fixeddisplacement track drive
without motion control valve fitted with motion control valve fitted /

2.2.2 Track Drive Ports and Port Functions

2.2.2.1 Main Flow Ports, A& B orV1 & V2

Flow and pressure of hydraulic oil is applied to these ports, main drive is achieved. Torque
and speed output is dependent on the pressure and flow applied.

2.2.2.2 Case Drain Port, T

Case drain port allows any excess hydraulic oil to return to tank.

2.2.2.3 Brake Release Port, F

With a pressure applied to this port, multi disc parking brake is released, allowing rotation
of the track drive. When no pressure is applied, the parking brake is locked on.

2.2.2.4 Displacement Change Port, X

Pilot pressure port for controlling the displacement change of the motor between maximum
and minimum, with a relative affect on the output speed of the final drive.

2.2.2.5 Measuring Ports, MA & MB

Measuring ports are used to measure running pressures for testing purposes if required.
Ports are blanked off during normal operation.

STRICKLAND GROUP
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2.2.3 Motion Control /| Brake Release Valves

Motion control / brake release valves are designed for use on open loop hydraulic circuits only. These
valves are generally supplied fitted and hosed to the hydraulic motor flange as shown in above image,
section 2.2.1.2.

The valve has two main functions:

. To take a feed from the main pressure line to pressurise the brake release port of the gearbox
with a controlled pressure, releasing the multi disc parking brake whenever any flow/pressure is
applied to the hydraulic motors, prior to driving the gearbox.

. To prevent overrun of the motor as the machine descends any gradient, avoiding over-speeding
and therefore a run-away condition. This motion control function operates in both directions of

rotation.

PRECAUTIONS
. Before connecting track drives to any hydraulic circuit, ensure all
pipes are removed and flushed through with the hydraulic system
prior to connection.
To ensure proper function of the hydraulic motor, the filtration of
the pressure fluid must provide a cleanliness level of at least:
20/18/15 according to ISO 4406

STRICKLAND GROUP

sssssss - CONTINUOUS SERVICE SINCE 1945

copyright .trickland Tracks Ltd Nov-2004, The Heath Works, Cropthorne, Pershore, Worcs. WR10 3NE.  Tel +44 (0)1386 862800 Fax: +44 (0)1386 862801 P 14
E-mail: tracksystems@stricklanduk.com  Web: www.stricklandtracks.com -Fage 14-
Rev. 280211





tracks

SECTION: 3
BASIC MAINTENANCE

@ STRICKLAND GROUP

EST 1928 - CONTINUOUS SERVICE SINCE 1945

copyright .trickland Tracks Ltd Nov-2004, The Heath Works, Cropthome, Pershore, Worcs. WR10 3NE.  Tel +44 (0)1386 862800 Fax: +44 (0)1386 862801
E-mail: tracksystems@stricklanduk.com  Web: www.stricklandtracks.com





tracks

3.1 CORRECT MAINTENANCE PROCEDURE

In order to maintain the reliability of the track systems, regular maintenance is essential. It is imperative
that the tracks are maintained as outlined within this maintenance section.

ALWAYS:-

Perform maintenance on a level and solid surface.

Ensure the track system is solidly supported if work is necessary under the track systems.
Remove any build-up of grease, oil or debris.

Repair all damage and replace worn or broken parts immediately.

Check for oil leaks and damaged hydraulic hoses.

Use only specified lubricants. Do not mix different brands or types.

Use great care when maintaining the hydraulic system since oil may be very hot when the
machine has just been working.

Use only Strickland Tracks Ltd supplied / approved replacement parts. Use of unapproved
parts will invalidate the warranty.

Dispose of lubricants in the proper manner.

STRICKLAND GROUP
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3.2 MAINTENANCE CHECKS

tracks

Please note the maintenance intervals specified below are for track systems working under normal
conditions. If the track system is used in severe working conditions, the maintenance and safety checks
must be performed more frequently.

. . Monthly
Components Checklist Daily Checks | Weekly Checks Checks
Oil Leakage v
Idler Wear Limits v
Loose nuts and bolts v
Lower Roller | Oil Leakage v
Wear Limits v
Sprockets Loose nuts and bolts v
P Wear Limits v
Loose nuts and bolts v
Track Drive Oil Quantity v
Oil Leakage v
Any damage to track links, v
pins and track shoes
Loose nuts and bolts v
Track Group Tight or Sglzed track joints v
Track tension v
Wear Limits on track links v
Wear Limits on track v
shoes
Track System | Structural damage or v
Fabrication failure

After identifying any problems, take corrective action immediately; tighten bolts and nuts to correct

torque, replace damaged or worn components, and refill oil up to recommended levels.

I \ARNING
DO NOT operate the tracks with damaged or defective
components. Any persistent problem should be
reported to the machine manufacturer.

STRICKLAND GROUP
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3.3 CHECKING TRACK TENSION

Stop your machine on solid and level ground and drive 2 metres (minimum) in a forward direction.
Measure the sag on the top part of the track on the longest section of unsupported track as shown
below.

(Carrier roller or skid plate
whichever is fitted)

Sag of Track

--..

AR RN RIN AR R OARNOAIRO

s mm A A A

The sag of the track must be between 5mm and 15mm.

The above conditions must be fulfilled on a new track system. This must also be regularly checked and
corrected if necessary, by adding grease to the grease tensioner, as described in Section 3.4.

STRICKLAND GROUP
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3.4 ADJUSTMENT OF TRACK TENSION

Track systems use a grease cylinder to keep each track chain in tension. Screwed into the end of the
grease cylinder is a grease fitting, enabling grease to be pumped into the grease chamber and released
from it, tightening and slackening the track.

Tensioner Seals

& s

Straight Edge

/Grease Fitting

™

The grease inside the track tensioner (Lithium EP2) is pressurised so care must be taken when
loosening the grease fitting.

If the tracks repeatedly become slack, carry out the below mentioned checks:
1. Check for any leakage on the outer face of grease fitting, if so replace grease fitting.
2. Check if there is any grease leakage at contact surface between the grease tensioner
and grease fitting, if so replace bonded seal.
3. Make sure the tensioner seals are not damaged. To replace tensioner seals, simply
unscrew grease fitting, push or pull out inner cylinder to expose lip seal and inner seal.

Replacement seals should be ordered from the machine manufacturer, if required. Prior to
replacing tensioner seals, place a straight edge along the cylinder barrel as shown above to
ensure outer sleeve has not swollen due to overloading. If tensioner is damaged, the complete
tensioner unit need to be replaced.

If there is a risk of over tensioning or over loading of the grease tensioner, a safety valve can be used.
To order safety valves, please contact Strickland Tracks Ltd quoting the serial no. of your track
system.

Overload vent

NS
Nipple on grease tensioner s - Grease
Ppl g &“k\ L\‘Q'-:-L I II
& 2N
A\
Chain adjustment vent

Safety Valve for Tensioner
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3.4.1 Tightening the Track

1. Loosen the three screws and swing access cover away from access aperture on the side of
the track frame.

2. Ensure the grease fitting and grease gun adaptor is clean; ingress of dirt into the grease fitting
can result in failure. Connect a grease gun to the grease fitting and add grease until the track
tension is within the specified values given in Section 3.3.

3. Drive 50 metres forwards and 50 metres backwards and repeat the above procedure if the
track slackens.

3.4.2 Slackening the Track

1. Loosen the three screws and swing access cover away from access aperture on the side of
the track frame.

2. Loosen the grease fitting, by turning in an anti-clockwise direction, using gradual increments
until the grease begins to be expelled. Care must be taken not to loosen the grease fitting too
quickly.

3. When the correct track tension has been obtained, tighten the grease fitting by turning in a
clockwise direction and clean away all trace of extruded grease. Be sure not to over tighten
the grease fitting.

If the track fails to slacken after grease fitting has been loosened; DO NOT attempt to remove the tracks
or disassemble the track tensioner, and DO NOT remove the grease fitting from the tensioner. It is
possible that running the tracks a short distance in both directions with the grease fitting loosened may
help to expel the grease.

I wARNNG

The above procedure involves working with grease contained at
high pressure and must only be carried out by qualified fitters.

IF IN DOUBT, PLEASE CONTACT HELPLINE +44 (0)1386 862800.
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3.5 MASTER PINS

There are two main types of master pins used on Strickland tracks as explained below:

3.5.1 Press Type Master Pin

Press type master pins are identified either by an X-mark or a centre drill mark on the end faces. To
remove or install press type master pins a hydraulic press must be used (shown in section 3.7.1).
Pictorial views of press type master pin including spacers are shown below.

3.5.2 Dowel Type Master Pin

Dowel type master pins are more common and can be identified by the location type head. Dowel type
master pins can easily be installed using a copper hammer due to the clearance fit. Pictorial view of a
dowel type master pin including spacers is shown below.

o

Note: For further information regarding master pin installed on your track system, please
refer to Parts List and Hydraulic Specifications document provided with your track
system.
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3.6 REMOVING THE TRACK

To uncouple the track group the following procedure must be followed:
1. Jack up the machine and block safely on firm, level ground.
2. Locate the master pin.

a. |If tracks are installed with Press type master pin. This can be identified by small circular
indentations, or by an X marked on each of the end faces.

b. If tracks are assembled using Dowel type master pin. The flat head of master pin or
slotted face of links should be used for identification.

_ﬁiv:UQV;Q W Onlw Onle Ol

\ HER

Ry AR [

3. Rotate the track until the pin is in approximate position (as shown above) and place a block
under the front of track. This prevents the chain from dropping once the master pin has been

removed.

4. Release the tension on the tracks as described in Section 3.4; this should only be carried out by
a qualified fitter.

5. Removing master pin.

a. In case of Press type master pin, the pin can be pressed out from the chain, separating
the track.

b. To remove Dowel type master pin, unsecure the dowel first and use copper hammer to
strike the master pin out.

6. The track can now be pulled from under the machine.

I wARNNG
When removing the press type master pin, do not use
a sledge hammer. This may cause splintering of the
metal with the possibility of personal injury.
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3.7 REJOINING THE TRACK

To rejoin the track group, the following procedure must be followed, but should only be carried out by
qualified fitters:

3.7.1 Rejoining Track Using Press Type Master Pin

Position the pin collars into the counter bore of the mating links.

Ensure the pin holes and the bushings are aligned and insert a dummy pin.

With the master pin in position, set up the track press.

Using track press, push the master pin fully into the chain links, pushing the dummy pin
through the link. Picture below shows a typical example of C-press.

own =

3.7.2 Rejoining Track Using Dowel Type Master Pin

Position the pin collars into the counter bore of the mating links.

Ensure the pin holes and the bushings are aligned.

Use the copper hammer to strike the flat head of master pin to tap it into the chain links.

With the master pin inserted fully into the chain links, it must be secured in position using a
dowel (locking pin). Following picture demonstrates the use of copper hammer to tap in the
hammer type master pin.

i~

Inconectdowelpomnon 5 Correct dowel position

I wARNING

When rejoining tracks using press type master pin, do not use
a sledge hammer. This may cause splintering of the
metal with the possibility of personal injury.

o=

IF IN DOUBT, PLEASE CONTACT HELPLINE +44 (0)1386 862800.
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3.8 TRACKREPAIR LINKKIT

A typical image of track repair link kit is shown below followed by list of components and their quantities
included in kit.

Index Component Description Quantity
1 Left hand master link 1
2 Right hand master link 1
3 Master bushing 1
4 Master pin with collars (Press type) 1
5 Master pin with collars (Dowel type) 1
6 Track shoe bolt 4
7 Track shoe nut 4

Note: The kit is supplied with the master bushing pressed into the left and right hand links.

To order a new track repair link kit, Please contact Strickland Tracks Ltd. quoting your track serial
number or track part number or track repair link kit part number. Please refer to Parts List and Hydraulic
Specification document to identify track repair link kit part number.
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3.9 TRACKDRIVE UNITS

3.9.1 Qil Filling
To fill, track the machine until the gearbox casing is level with a plug positioned at 12 o’clock as shown
below. Unscrew the two plugs and fill from the upper hole until oil reaches the level of the lower hole.

Oil Fill

Maximum Level

3.9.2 OQil Draining

To drain, track the machine until a plug is at 6 o’clock position as shown below. Unscrew both plugs and
allow all oil to discharge into a suitable container. Dispose of waste oil in a safe and approved way.

Venting

Drain Port

NOTE: Please refer to Parts List and Hydraulic specifications document for accurate oil
quantities and type.

I warninG

Do not fill oil in the track drive without checking oil level inside it.
All track systems are supplied by Strickland Tracks Ltd. with
a measured quantity of oil in track drive.

IF IN DOUBT, PLEASE CONTACT HELPLINE +44 (0)1386 862800.
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3.10 LEAKS AND SEIZURES

3.10.1 General Components

Many components fitted to crawler track systems such as rollers and idlers are lubricated with oil.
Regular checks should be made to ensure these components are not leaking and rotate freely when the
tracks are driven. Any items such as rollers which show signs of leaking, or fail to rotate when the
tracks are driven should be replaced immediately.

3.10.2 Track Chains

It is important to be aware of the type of conditions in which the tracks are working. If the tracks are
working in materials which cause corrosion to carbon steel, you must replace standard tracks with
lubricated tracks to avoid seizure of the track joints. Lubricated tracks are available as an optional extra
from new or as a retrofit for customers entering adverse working conditions.

Track chains can also seize in particular conditions if they remain stationary for more than a few days,
causing kinks in the chain. This can be prevented by tracking the machine 50 meters forward and 50
meters backwards on a daily basis. However, should this problem occur, it may be possible to remedy
by applying penetrating fluid to the seized pin, leaving for several hours, then tracking the machine
several meters forward and back.

If lubricating the pin is unsuccessful, the problem can be resolved by cutting out the seized link including
the pin and bush, replacing it with a complete repair link.

If there are several links seized on a single track chain, it may be necessary to remove the track from
the machine and have it repaired at a specialized track repair shop, or to replace the complete track
chain.

EST 1928 - CONTINUOUS SERVICE SINCE 1945
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SECTION: 4
WEAR LIMITS

@ STRICKLAND GROUP
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41 WEARLIMITS

To ensure the most economical use of the track systems, it is important to determine the appropriate
time to replace each of the worn parts.

The following section will describe the most accurate methods of measuring the wear of the various
track system components. If the wear of these components is monitored and the replacements made,
you should ensure the proper functioning of the track system and avoid unnecessary damage and costly
renewal expenses.

Exact wear limits are dependent on the specific parts fitted to the track system supplied. Please refer to
the Parts Supplement relative to the specification of track system supplied to find the required
component part numbers.

I v rnne

Under no circumstances should the machine be operated if the
wear of any component is in excess of 100%.

STRICKLAND GROUP
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4.2 TRACK SHOE WEAR

The most important wear of a track shoe is the relative height of the grouser to the top of the shoe plate.
A depth gauge should be used to measure this, as shown in the diagram below:-

Grouser Height

[ @ 2]

u_J ulJ

New Sh Wear Percentage
Shoe Part No. e"r"nm oe 25% 50% 75% 100%
mm
TBG 505X00-12-X 425 a5 405 39.5 38.5
TBG 510X00916-X 22.0 21.2 20.4 19.6 18.8
TBG 014X00-58-X 25 24.2 234 226 21.8
TBG 020X00-18-X 25.3 25 247 24.4 24 1
TBG 026X00-34-X 26.5 25.9 25.3 24.7 24.1
TBG 532X00-20-X 28 273 26.6 259 252
TBG 027X00-34-X 26.5 25.9 25.3 247 24 1
STRICKLAND GROUP
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4.3 TRACKLINKWEAR

To measure the wear use a depth gauge and measure the depth from the bottom of the grouser shoe to
the running surface of the track link.

1. Lh
3
Link Height ] -
5 ¥

S = R o
L]
Wear Percentage
. New Link
Link Part No. mm 25% 50% 75% 100%
mm
TLS 040LH/RH-5 70 69.75 69.5 69.25 69
TLS 045LH/RH-5
TLS 045LH/RH-XHD 83 82.8 82.6 82.4 82.2
TLS 007LH/RH-58-1 ) A 44
TLS 007LH/RH-58-XHD % 956 9. %48 %4
TLS 210LH/RH-8 103.2 103 102.8 102.6 102.4
TLS 013LH/RH-8 121.5 1211 120.7 120.3 119.9
TLS 660LH/RH-0 116 115.6 115.2 114.8 1144

STRICKLAND GROUP
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4.4 INTERNAL PIN AND BUSH WEAR

To determine the average internal pin and bushing wear measure across 4 sections of track chain
comprising of 4 links (5 pins). This track section must not include the master pin, and should be on
the upper side of the track. Block the track using a 40mm diameter steel bar in the sprocket, being
careful not to foul the track frame or chassis of the machine. Reverse the machine until the track is
taut across the top of the track system (maximum 1/8 turn of sprocket).

Measurement is made of the elongation of the chain pitch. A standard steel tape can be used.
Measure as shown below:

oNa N ananNana NanaNan

(R AV AT m/f‘\\rr*h M ﬂ%\???
{/U R‘W\J L/\\_//\J K\\—’”\J K@‘g{&\\
-a -

4 Sections of the Link Assembly

New Chai Wear Percentage
Chain Part No. e‘”mm ain a5, 50% 75% 100%
Mm
TCA 040XX-X 560.0 560.5 561.0 561.5 562.0
TCA 045XX-X 640.0 640.5 641.0 6415 642.0
TCA 811XX-X 685.8 686.2 686.6 687.0 687.4
TCA B40XX-X 702.0 702.6 703.2 703.8 704 .4
TCA 071XX-X 811.6 812.4 813.2 814.0 814.8
TCA 660XX-X 760.0 761.0 762.0 763.0 764.0
TCA 077XX-X 811.6 812.4 813.2 814.0 814.8

STRICKLAND GROUP
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4.5 EXTERNAL PIN AND BUSH WEAR

Wear of the bushes is caused at the point of contact between the bushing and the sprocket tooth. To
measure this wear use a small outside calliper.

Forward Drive Side Wear

4. Radal Wear

Reverse Drive
Side Wear

Outer Diameter

Outside wear of the bushings can be of any of the 3 types shown above. Measurements should be
taken in each position and the area where wear is maximum should be considered.

New Cha Wear Percentage
Chain Part No. °‘"m - an 50, 50% 75% 100%
Mm
TCA 040XX-X 37.0 36.9 36.8 36.7 36.6
TCA 045XX-X 45 449 448 44,7 446
TCA 072XX-X 50.8 50.6 50.4 50.2 50.0
TCA 811XX-X 53.8 53.6 53.4 53.2 53.0
TCA 640XX-X 58.738 58.6 58.5 58.4 58.3
TCA 071XX-X 66.675 66.6 66.5 66.4 66.3
TCA 660XX-X 60.0 59.9 59.8 59.7 59.6
TCA 077XX-X 66.7 66.6 66.5 66.4 66.3

STRICKLAND GROUP
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46 LOWERROLLER WEAR

The tread wear of the roller is the most important wear area and is measured on the roller diameter.
The most suitable tool is a large outside caliper.

Rail Diameter

The correct measurement is to measure the diameter of both tread surfaces of the roller. Consider the
tread with the smallest diameter.

New Roll Wear Percentage
e oller
Roller Part No. e 25% 50% 75% 100%
Mm
LRG 000SC003-X 135.0 134.5 134.0 133.5 133.0
LRG 000SF60B-X 160.0 159.5 159.0 158.5 158.0
LRG 000SC40A-X 155.0 154.5 154.0 153.5 153.0
LRG 000SC60A-X 154.0 153.5 153.0 152.5 152.0
LRG 000VA774-0 172.0 171.5 171.0 170.5 170.0
LRG 000SC70A-X 180 179.5 179 178.5 178
STRICKLAND GROUP
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4.7 CARRIER ROLLER WEAR

The tread wear of the roller is the most important wear area and is measured on the roller diameter. The
most suitable tool is a large outside calliper.

ai

ri
" - X 1
Rail Diameter - e \\:\‘:‘_ J-’;,,

The correct measurement is to measure the diameter of both tread surfaces of the roller. Consider the
tread with the smallest diameter.

Wear Percentage
New Roller
Roller Part No. mm 25% 50% 75% 100%
Mm
CRG 130-A 140.0 139.5 139.0 138.5 138.0
LRG SF60B-SD 135 134.5 134 133.5 133
STRICKLAND GROUP
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4.8

FRONT IDLER WEAR

tracks

Radial tread wear is the most important factor. The simplest method of measuring tread wear is to

measure the depth of tread from the centre of the idler.

G o]
| w -
L/! AI_
Rail Height
Wear Percentage
New Idler
Idler Part No. mm 25% 50% 75% 100%
Mm
IRT 140-2761-02 16.0 16.2 16.4 16.6 16.8
IDG 5061-5
IDG 5061-XHD 17.0 17.2 17.4 17.6 17.8
IDG 600-A 17.0 17.25 17.5 17.75 18.0
IDG 502-A
IDG 502-XHD 26.0 26.25 26.5 26.75 27.0
IDG 660550-7
IDG 660550-A 20.0 20.25 20.5 20.75 21.0
IDG 610-0 20.0 20.25 20.5 20.75 21.0
IDG 0770-0 22.5 22.75 23 23.25 23.5
STRICKLAND GROUP
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49 SPROCKET WEAR

Sprocket wear is very difficult to assess accurately. In fact, under normal working conditions, the wear
occurs in such a way that no trace of the original toothing remains as a valid reference for measuring
the wear. It is therefore impossible to provide 100% accurate data for wear measurement.

Tooth Depth

As an approximate rule, the sprocket should be replaced when wear has reached the limits shown in the
above illustration.

As the wear is never uniform, it is necessary to consider the point at which the wear is at a maximum.

New Wear Percentage
Sprocket Part No. Teeth 25% | 50% | 75% | 100%
mm Mm
SPA 100-DTXXXX 26.0 26.2 26.4 26.6 26.8
SPA 200-DKXXXX 33.2 334 33.6 33.8 34.0
SPA 300-DLXXXX 341 34.4 34.7 35.0 35.3
SPA 400-NSXXXX 34.8 341 34.4 34.7 35.0
SPA 190-XXXXXX 42.0 42.2 424 42.6 42.8
SPA 500-DNXXXX 415 417 41.9 421 42.3
STRICKLAND GROUP
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SECTION: 5
TROUBLESHOOTING

@ STRICKLAND GROUP

EST 1928 - CONTINUOUS SERVICE SINCE 1945

copyright .trickland Tracks Ltd Nov-2004, The Heath Works, Cropthome, Pershore, Worcs. WR10 3NE.  Tel +44 (0)1386 862800 Fax: +44 (0)1386 862801
E-mail: tracksystems@stricklanduk.com  Web: www.stricklandtracks.com





tracks

5.1 TRACKTENSION

Track systems use a grease cylinder to keep the track chains in tension. Loss of tension in the tracks
can result in the sprocket jumping in the track chain, and also allowing the track chain to run off the
idler/sprocket. This can hinder the tracking ability of the machine and damage many of the components
of the track systems if not resolved quickly.

The tension of the tracks should be checked on a regular basis according to the parameters set out in
Section 3.3 of this manual; General Maintenance. If the tension of the track is outside these parameters,
and the adjustment method given in paragraph 3.4 has no effect, please read below checks that can be
made and possible causes:

Check 1: - With the greaser access plate removed (see Section 3.4), make a
visual inspection of the greaser, looking for any signs of leaking grease.

Possible Cause: - If grease is leaking from the base of the greaser, where it screws into
the end of the tensioner, either the gasket has failed and needs
replacing, or the greaser is not screwed in properly and needs
tightening.

If grease is leaking from the end of the greaser where the grease gun
connects to it, the greaser valve has failed and should be replaced.

Check 2: - When the machine is stationary and blocked, make a visual inspection
of the track below the adjusting end of the tensioner, looking for any
signs of leaking grease.

Also, reach under the frame, feeling the adjusting end of the tensioner
for any grease.

Possible Cause: - If grease is leaking from the adjusting end of the cylinder, the seals
may have failed. This requires the tensioner to be removed from the
tracks frame, to be either fitted with new seals, or replaced with a
complete new grease tensioner.

If the above checks have been carried out with no signs of any faults, please contact the helpline for
further assistance.

IF IN DOUBT, PLEASE CONTACT HELPLINE +44 (0)1386 862800.
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5.2 LOSS OF DRIVE

Crawler track systems are driven using hydraulic motors connected to planetary drive gearboxes. The
hydraulic motors are driven using the hydraulics fitted to the machine.

Begin by making a visual inspection of the tracks, particularly around the sprocket, idler and bottom
rollers where material / objects can sometimes lodge. Follow this by inspecting all hoses and
connections, ensuring there are no leaks or blocks. If there are no physical impedances in the tracks
and no faults are found with hoses and connectors, please read below checks that can be made and
possible causes:

Check 1: - Using pressure / flow testing equipment, measure the values of the
flow and pressure being applied to the hydraulic motors.

Possible Cause: - If the values of the flow and pressure passing to the hydraulic motors
is less than that required to drive the tracks (see machine
manufacturer's separate publication), there may be a fault in the
machines hydraulic system.

Check 2: - Test the pressure being applied to the brake release port on the
gearbox. In order to release the brake, this should be fed with a
pressure of between 12 and 50 bar.

Possible Cause: - If the pressure is below 12 bar, do not attempt to drive the tracks. With
a pressure below 12 bar, the brake will not release when driving the
tracks is attempted. This can cause the brakes to seize requiring a
replacement unit to be fitted.

Check 3: - If a valve is fitted to the hydraulic motor flange, ensure there are no
visible faults with the valve, and none of the connections are damaged /
leaking.

Possible Cause: - I there are no visual faults with the valve, and all other checks identify

any faults, the valve block may need replacing.

If the above checks have been carried out with no signs of any faults, please contact the helpline for
further assistance.

IF IN DOUBT, PLEASE CONTACT HELPLINE +44 (0)1386 862800.

EST 1928 - CONTINUOUS SERVICE SINCE 1945
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5.3 Loss of Parallel Drive

Crawler track systems are driven by hydraulic track drive units. Drives consist of a hydraulic motor
connected to planetary drive gearbox.

Power is relative to the hydraulic pressure and speed is relative to the hydraulic flow from the machines
hydraulic circuit. Please refer to the Parts List and Hydraulic Specifications document for maximum
pressure and flow settings for each individual track system. Under recommended pressure and flow
conditions, if tracked undercarriage shows loss of parallel drive and machine starts slewing, please read
below checks that can be made and possible causes:

Check 1: - Using pressure and flow testing equipment check the values of the
flow and pressure being applied at the hydraulic motors.

Possible Cause: - If hydraulic pressure and flow being supplied to the motors is different
from one another, the machine hydraulic pressure and flow settings
may need to be adjusted.

Check 2: - Test to ensure a pressure is being applied to the brake release
function on the gearbox. To release the brakes, generally pressure
ranges between 12 and 50 bar.

Possible Cause: - If the pressure being applied at brake release port is below required
pressure, do not attempt to drive the track system. Trying to drive the
tracks without releasing the brakes could result in gearbox failure and
void the warranty.

Check 3: - Using pressure testing equipment, test pressure on return drain line
from motor to ensure back pressure does not exceed 2 bar. Excessive
back pressure in the drain can cause automated switching of motor
displacement on integrated motors.

Possible Cause: - Drain Blockage in hydraulic circuit between motor and hydraulic tank.

If the above checks have been carried out with no signs of any faults, please contact the helpline for
further assistance.

IF IN DOUBT, PLEASE CONTACT HELPLINE +44 (0)1386 862800.
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6.1

Bolt Torque Table

tracks

If not otherwise specified, use the following torque settings. Suggested torque for normal applications
(£10%), using bolts/nuts without lubricant. Bolts and nuts with lubricant reduce mean torque by 15%,
depending on lubrication used.

Standard Metric Coarse and Fine Thread Bolts and Nuts
Thread Coarse 1.S.0. Grade 10.9 Fine |1.8.0. Grade 12.9
Diameter Thread | (Approx. Equivalent S.A.E. Grade 8) | Thread (Exg:aciise%),b« -E.
Pitch Coarse Fine Pitch Fine
mm mm Ibs/ft Nm Ibs/ft Nm mm Ibs/ft Nm
M8 1.25 27 37 29 40 1.00 35 47
M10 1.50 54 73 57 78 1.25 67 91
M12 1.75 95 129 100 135 1.25 110 150
M14 2.00 150 203 165 223 1.50 190 258
M16 2.00 230 312 250 339 1.50 290 393
M18 2.50 320 434 365 495 1.50 425 576
M20 2.50 450 610 510 691 1.50 600 813
M22 2.50 620 841 690 935 1.50 805 1091
M24 3.00 785 1064 860 1166 2.00 1005 1362
M27 3.00 1158 1570 | 1254 1700 2.00 1468 1990
Standard UNC and UNF Bolts and Nuts
Thread 1.S.0. Grade 10.9 1.S.0. Grade 12.9
Diameter (Approx. Equivalent S.A.E. Grade 8) (Exggjisé’)l\ E.
UNC UNF UNF
Inches Ibs/ft Nm Ibs/ft Nm Ibs/ft Nm
5/16" 21 28 23 31 - -
3/8" 36 49 41 56 - -
7/16" 58 79 64 87 70 95
12" 88 119 99 134 132 179
9/16" 127 172 141 191 186 252
518" 175 237 195 264 264 358
3/4" 311 422 345 468 457 620
7/8" 500 678 550 746 736 998
1" 750 1017 820 1112 1118 1516

STRICKLAND GROUP
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KFG, KFGS Pump Unit

Operating Instructions
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VOGEL
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This operating manual has been prepared in
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CE Conformity marking
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72/245/EWG (Vehicles))
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1 Information Concerning the EC Declaration of Conformity and the
Manufacturer’s Declaration

For the product designated below:

Pump unit
Series: KFG(S)...

we herewith certify that it conforms to the
pertinent safety requirements set forth in the
following Council Directive(s) for the
harmonization of the laws of the Member
States...

« Electromagnetic compatibility 89/336/EEC

« Electrical equipment designed for use
within certain voltage limits (low voltage
directive) 73/23/EEC

Notes

(a) This declaration certifies the conformity with
the directives listed, but does not entail an
express assurance of properties.

(b) The safety instructions in the documentation
accompanying the product must be
observed.

(c) Taking into operation of the certified
products is not allowed until evidence has
been provided that the machinery, vehicle
or similar item, into which the product is
integrated, conforms to the regulations and
requirements set forth by the applicable
directives.

(d) The operation of the products on non-
standard line voltage as well as non-
adherence to the installation instructions
can affect the EMC properties and electrical
safety.

We further declare that the above mentioned
product:

e is meant for integration into a machine / for
connection to other machinery according to
the EC - Machinery Directive 98/37/EC,
Annex Il B. Taking into service is not
admissible until evidence has been provided
that the machine in which this part is installed
or to which this part is connected, conforms
to the regulations set forth in the EC directive
98/37/EC.

« with reference to the EC directive 97/23/EC
concerning apparatus subjected to
pressure this product must only be used as
intended and according to the notes in the
documentation. Especially observe the
following:

VOGEL products must not be used in
conjunction with fluids, group | (hazardous
fluids), according to the definition of article 2
paragraph 2 of the directive 67/548/EC dtd.
June 27", 1967; and are not approved for
application with such.

None of the products manufactured by
VOGEL are approved for application in
connection with gases, liquefied gases, gases
dissolved under pressure, steams or fluids
that will reach a steam pressure of more than
0.5 bar above the normal atmospheric
pressure (1013 mbar) in the admissible
application temperature range.

Provided they are used as intended, the
products supplied by us will not reach the
limit values set forth in article 3, paragraph 1,
numbers 1.1 to 1.3 and paragraph 2 of the
directive 97/23/EC. Therefore they do not
come under the requirements set forth in
annex | of that directive. Therefore, they are
not marked with the CE mark concerning the
directive 97/23/EC. They are classified by us
to come under article 3 paragraph 3 of the
directive.

VOGEL products must only be used as
intended. Use or taking into operation of the
products in areas with potentially explosive
atmospheres according to the ATEX directive
94/9/EC is not allowed, regardless of whether
these entail gaseous atmospheres or dusty
atmospheres.

If required, you may request the declaration of
conformity or manufacturer’s declaration for this
product from our central contact address.
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KFG KFGS

6 6 7 8

Fig. 1. View of unit KFG und KFGS (with control unit)
Installation bore hole (installation see page 9)
Pump elements (siehe Seite 11)

Conical head lubrication nipple (filling see page 13)
Control general (see page 22)

Lubricant vessel (types see page 10)
Pressure relief valve (see page 12)
Electrical connection (see page 15)
Push-buttons (programming see page 28)

Now =
oo BN
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2 Safety instructions

2.1  General

The components have been manufactured in
compliance with the generally established rules
of engineering as well as with regulations of
labour safety and accident prevention. Their use
may still provoke dangers, entailing physical
harm to the user or third persons or damage to
assets. Therefore, the components may be used
only when they are in a proper technical state
and with due adherence to the operating
instructions. Any faults which, in particular, may
affect safety have to be eliminated immediately.

Text portions in this Manual marked
with this symbol indicate particular
dangers or important operations.

2.2 Use in compliance with the

intended purpose

The pump sets of the VOGEL KFG and KFGS
series are applied for feeding centralized
lubrication systems in vehicles, equipment and
machines. They deliver grease of up to NLGI
Class 2.

Any use beyond the above purpose shall be
deemed as not being compliant with the
intended purpose.

2.3  Authorized staff

Only qualified staff shall be allowed to install,
operate, maintain, and repair the components
described in this Manual. Qualified staff shall
mean persons who have been trained,
commissioned, and instructed by the user of the
equipment. Such persons, on account of their
training, experience and instructions received,
are familiar with the relevant standards, rules,
accident prevention regulations and operating
conditions. They are authorized to carry out the
works required in each case and, when doing
so, are aware of possible dangers and are able
to prevent them.

The definition of qualified staff and the
prohibition of employing non-qualified staff is
laid down in DIN VDE 0105 or IEC 364.

2.4 Danger by electric current

Only properly trained specialist staff shall be
allowed to carry out the electrical connection of
the devices, taking into account local conditions
for connection and regulations (e.g. DIN, VDE)!
Considerable damage to material and persons
may be provoked due to the improper
connection of devices!

2.5 Danger by pressurized

systems

Systems may be pressurized so that they have
to be depressurized prior to commencing works
for extension, modification, or repair of the
systems.

2.6

Greases of up to NLGI Class 2, DIN 51818, and
a max. flow pressure of 700 mbar. The list of
approved lubricants is permanently being
updated and can be accessed via the following
addresses:

Approved lubricants

»~Schmierstoffe fir Progressivanlagen® on:
www.vogelag.com

or via the Service Center Berlin,
phone: +49 30 72002--180.

Note the lists of approved lubricants
issued by machine or vehicle
manufacturers!
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2.7 Danger to the environment
caused by lubricants

The lubricants as recommended by manu-
facturers correspond in their composition to
current safety regulations. Nevertheless, oils
and greases are basically substances
endangering the ground water so that their
storage, processing, and transport requires to
take special safety measures.

2.8 Installation

When carrying out any installation works on
vehicles and machines, regional accident
prevention regulations as well as relevant
operating and maintenance specifications have
to be observed.

2.9 Transport and storage

KFG and KFGS pump sets will be packaged as
customary in trade, complying with the
regulations of the receiving country and VDA 6-
01 as well as DIN ISO 9001.

There are no restrictions as to land, air, or
maritime transport. Store in a dry place at a
storage temperature from -40 °C to +70 °C.

Packages must be handled with care!

2.10 Exclusion of liability

Willy Vogel AG will not assume liability for
damage:

e occurred due to lack of lubricant

e caused by soiled or improper lubricant

e caused due to the installation of non-original
Vogel components or Vogel spare parts

e caused due to any use non-compliant with

the intended purpose

due to faulty installation and filling

due to wrong electrical connection

due to wrong programming

due to improper reaction to failures
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3 Installation

3.1 General

The pump sets of the KFG and KFGS series
form part of centralized lubrication systems in
vehicles, machines, and equipment, delivering
greases of up to NLGI Class 2.

The pump sets differ in the size of their lubricant
vessels, in their way of filling up lubricant, as
well as in their control and monitoring of
functions.

The installation of function-specific pump
elements allows up to three independent
lubricant circuits to be operated by only one
pump set. (see chapters 3.4 and 3.5).

3.2 Installation

Installation of the pump sets KFG and KFGS
shall be done on a vehicle or machine by
means of 3 M8 bolts. The mounting should be in
a place which is protected from outside
influence as far as possible. Any bores required
for installation shall be made according to the
following diagram.

A boring jig can be ordered under article no.
951-130-115.

| 200+ 0,4 \

Fig. 2. Bores for installation

When carrying out boring opera-
tions, mind existing supply lines and
other equipment as well as any
further sources of danger, such as
exhaust pipes or moving parts.
Observe safety distances as well as
regional regulations for installation
and accident prevention.
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3.3 Fitting dimensions Table 1. Fitting dimensions
Type A (mm) B (mm) C (mm) D (mm) Weight (kg) with filled
lubricant vessel

KFG1-5 210 230 180 226 7

KFG3-5 210 412 226 226 11

KFG5-5 210 585 205 226 15

KFGS1-5 210 282 180 226 7

KFGS3-5 210 464 226 226 11

KFGS5-5 210 637 205 226 15

KFG(S)10-5 210 282 180 226 7

KFG(S)30-5 210 464 226 226 11

KFG(S)50-5 210 637 205 226 15

I D 1

Fig. 3. Fitting dimensions
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3.4 Pump elements

The KFG and KFGS pump sets are provided
with three lubricant outlets, to each of which a
separate pump element can be connected for
an independent progressively-acting distributor
circuit. Where outlets are not required, a screw
plug acc. to DIN 910-M20 x 1.5 - 5.8 with gasket
ring acc. to DIN 7603-A20 x 24-Al will be
inserted. Alternatively, you can order a screw
plug KFG 1.128 from VOGEL. The pump
elements shall be ordered in conformity with the
necessary volumetric delivery.

Fig. 4. Pump element M14x1,5

All pump elements are provided with an
M14x1.5 internal thread for connecting an
excess pressure valve with a pipe connector
for steel pipes of 6mm g or 10 mm o .

The pump elements are marked with grooves
on the outer sides of the wrench contact
surface.

Table 2. Available pump elements

Article code Volumetric delivery = Number of
in cm3/min grooves
KFG1.U1 2,5 1
KFG1.U2 1,8 2
KFG1.U3 1,3 3
KFG1.U4 0,8 4

The values indicated apply to a
temperature of 20 °C, a
counterpressure of 50 bar, and
greases of NLGI-Class 2.

Example for ordering:

KFG1-5 24 V DC assembled with

2 pcs. KFG1.U4 left-hand and right-hand
1 pc. KFG1.U1 centre

M20x1,5

M14x1,5

Fig. 5. KFG1.U2
Pump element with constant
volumetric delivery without excess
pressure valve

2 1 3

Fig. 6. Connection of pump elements
1 Screw plug
2 Pipe connector
3 Pump element with
excess pressure valve
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3.5 Excess pressure valve

An excess pressure valve protects the entire
lubrication system against excessive system
pressures. It is mounted directly on the pump
element. The opening pressure adjusted for this
valve is 300 bar. If any blocking in a
progressively-acting distributor or lubrication
point causes the operating pressure increase
over 300 bar, the valve will open with grease
clearly emerging. This serves for visualized
system control.

Table 3. Excess pressure valves without
grease nipples

Article code Pipe Opening pressure
in bar
161-210-012 26 mm 300 = 20
161-210-016 210 mm 300 = 20
161-210-018 28 mm 300 + 20

Table 4. Excess pressure valves with grease

nipples
Article code Pipe Opening pressure
in bar
161-210-014 26 mm 300 = 20
161-210-025 28 mm ‘ 300 * 20

M14x1,5
|
\
T
\
|
\
|

M14x1,5

A Connector for 6 mm @ pipe
P Connecting thread for pump element
R Grease outlet in case of fault

Fig. 7. Excess pressure valves

A Connector for 10 mm o pipe
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3.6  Filling up lubricant

3.6.1 Cone-shaped grease nipple

Filling with lubricant shall be done through the
cone-shaped grease nipple, DIN 71412 -
AM10x1, by means of a common grease gun.

2 1

Fig. 8. Cone-shaped grease nipple
1 Cone-shaped grease nipple
2 Connection for installation

The positioning of the cone-shaped grease
nipple may be changed by screwing it in at
position 2. Alternatively, connection 2 may be
used for fitting a lubricant return system, if any.

3.6.2 Filler coupling (fluid grease)

For single parts, see Vogel Catalogue 1-9430,
page 51. Remove grease nipple (1) and replace
it with filler 995 -000 —705 (3). Mount the
coupling sleeve 995-001-500 (4) on the filling

pump.

Fig. 9. Filling

3.6.3 Filling cylinder

For single parts, see Vogel Catalogue 1-9430,
page 15. Remove screw plug M20 x 1.5 (2) and
replace it with filler connector 169-000 —170 (5).
For filling operation, remove protective caps (6)
at connector and filling cylinder.

M20x1,5

5
Fig. 10. Filling
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3.6.4 Hinged lid

As special design in the KFG and KFGS series,

lubricant can be filled up through a hinged lid.

0 Fill in only clean lubricant with the
help of a suitable tool. Soiled

lubricant leads to serious system

trouble!

3.7 Checking of filling level

3.7.1 Visual checking

The transparent lubricant vessel allows visual
checking of the filling level. Such checking
needs regularly to be carried out for safety
reasons.

o

3.7.2 Automatic checking

The pumps of the KFGS series are provided for
automatic checking of the filling level. If the level
falls below the ,min“ mark, the lubrication
process is stopped with the error message
+FLL* shown on the display.

If the vessel was emptied below the
»min®“ mark, the entire system has to
be vented.

3.8 Venting of the system

Take off the main lines at the pump set. Keep
pumping until bubble-free lubricant emerges at
the screw fitting. Fit the main lines.

Take off the main line at the main distributor.
Keep pumping until there is no air in the line. Fit
the main line.

Take off the branch lines at the main distributor.
Keep pumping until bubble-free lubricant
emerges from all connectors of the main
distributor. Fit the branch lines.

Then vent the branch lines, branch distributors,
lubricant lines and lubrication points and check
for proper functioning.
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4 Electrical connection

Compare operating voltage with the
data on the rating plate.

41 General conditions of connection

Table 5. General conditions of connection

Type Nominal Power absorption Power ab- Pump starting Max. pre-
voltage (load-dependent) sorption (max.) current connected fuse
(abt. 20 ms)
KFG / KFGS 24V DC 1,25A2 <25A 45A 3AYY
application in 12V DC 24A2 <5A 9A 5A99
vehicles ’
KFG / KFGS 24V DC" 1,25A2 <25A 45A 4AY
application in the 12vDC" 24AD <5A 9A GA*4
industrial sector .
115V AC k.A.® 1,5A 20 A C6A
230V AC k.A.® 09A 40 A C6A

" Protective measures to be applied for the operation according to the intended purpose
,Function-specific extra-low voltage with safe circuit-breaking”
,Protective Extra Low Voltage“ (PELV)

2 Typical value for ambient temperature = 25 °C and operating pressure =150 bar

3 Circuitbreaker acc. to DIN 72581 T.3

4 Conductor: cross-section 1.5 mm?, length < 12 m

9 Not specified
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4.2 Series KFG

Electrical connection is via a pin-and-socket
connector according to DIN 43650 type A.

Fig. 11. X1 Pin-and-socket connection

4.3 External control units

The following external control units are used for
controlling the lubrication and pause times as
well as for monitoring the lubrication process:

Table 6. External control units

Vehicles Industry

1G502-2-E IGZ 51-20-E
1GZ 51-20-S2-E
1GZ 51-20-S7-E
1GZ 51-20-S8-E

Mind the operating instructions and
functional description provided for
the respective control units!

Vehicles

15  + Potential supply voltage
(ignition switch ON)

31 - Potential supply voltage
(0V, GND)

F Fuse according to DIN 72581 T3

Industry DC

L+ + Potential supply voltage
(machine main switch ON)

M - Potential supply voltage
(0V, GND)

Industry AC
L1/N Supply voltage
machine main switch ON
PE Protective conductor
1) External control unit
relay contact ,pump ON*
2) PIN without internal connection

Fig. 12.

31 15  Vehicle
M L+ Industry

L1 N PE

90 -264 V AC
47 - 440 Hz

Connector X1 and PIN assignment
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4.4 Series KFGS 12/24 VDC

4.41 With integrated control

The electrical connection of the KFGS series is
made at the bottom side of the set by means of
a seven-pin plug.

Fig. 13. Connection for cable set (1)

The cable set is not part of the
supplies!

Table 7. Cable set

Table 8. Colour marking

Fig. 14. Seven -pin round plug

X1-PIN

1

N o o s~ 0N

Colour symbol

BN
RD-BK
BU
PK
BK
BK
VT-GN

Colour of core
brown

red/ black

blue

pink

black

black

violet /green

Article no. Length of corru- Length of
gated sleeving cores

997-000-630 |12m 122m

997-000-650 |16 m 16,2m

Core ends of the cable set which are
not required must be separately
insulated and fastened so that there
is no risk of short circuit to ground.

4.5 Connection possibilities

Trailer operation = counter operation without
system monitoring

programming: cPA, tCO, COP = OFF
see Chapter 7.

Table 9. Cable set for trailer operation only!

Article no. Length of corru- Length of
gated sleeving cores
997-000-760 |12m 122m
I KFGS.
I R |
BEIE -I_z 13 445 _l6 17]
Y \/ \/ Y Y \.II \II !
U S —_—
z o)
m m

gl

31 54
Fig. 15. Connection possibilities
31 - Potential supply voltage
(0 V, GND)
54 Stop light switch signal
(consider inrush current of pump)
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4.6

Timer operation

4.6.1 Timer operation without system

monitoring

programming: tPA, tCO, COP = OFF

4.6.2 Timer operation with system monitoring
programming: tPA, tCO, COP = CS

KFGS. :

—_] L.
IES] E P A VO O O T
| \ v/ * N/ .Ll Y Y \.l._!

. N I ————— .
zZ X ) X =z
o o m o 0]

£ g
| B\ ® | ®
[OK]_ |st2] SL1
2,4W 2,4W
il
31 15 Vehicle
M L+ Industry

Fig. 16. Electrical connection

Table 10. Caption to Fig. 16 and Fig. 17

1 KFGS. =
L. L N
Txali J2- da~ la |5, -1_6 _b_
JJ_J_1 _J1-J_X
zZ 4 =) X 4 X zZ
m m m o m m [0}
=) e
o S
B\ ® | ®
DK ZS
O% Y |sL2] + | st
2,4W 2,4W
dll

31 15 Vehicle
M L+ Industry
Fig. 17. Electrical connection

15 + Supply voltage potential (ignition switch ON) Vehicle

31 - Supply voltage potential (0 V, GND)

L+ + Supply voltage potential (machine main switch ON) Industry

M - Supply voltage potential (0 V, GND)

DK Push-button 1. intermediate lubrication 2. delete fault message General

SL1 Signal lamp ,pump ON*

SL2 Signal lamp ,fault”

pAS) Cycle switch Colours of cores see: Table 8
X1 Plug connection

Core ends of the cable set which are
not required must be separately
insulated and fastened so that there
is no risk of short circuit to ground.
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4.7 Counter operation

4.7.1 Counter operation without system
monitoring
programming: cPA, tCO, COP = OFF

! KFGS.. !
I Lol |
JESH KT P PR P T [
] J I _ 1 Y X_T.
g 8 B [£ &
a e
i >

® ®
MK SL2 SL1
! 2,4W 2,4W

gl

31 15 Vehicle
M L+

4.7.2 Counter operation with system
monitoring
programming: cPA, tCO, COP=CS

i KFGS... |
L”’i [ | L
xilt_j2 13 14 I5 6 17§
/ _J v/ A\ \/ A\ :I_-_i
Z X ) X ¥ X Z
m (@ (@ |&o o |@ |o

2 £
A\ ® ®
MK sL2 | Z8 + | st
2,4W 24W
dl

31 15 Vehicle

Industry M L+ Industry

Fig. 18. Electrical connection Fig. 19. Electrical connection
Table 11. Caption to Fig. 18 and Fig. 19

15 + Supply voltage potential (ignition switch ON) Vehicle

31 - Supply voltage potential (0 V, GND)

L+ + Supply voltage potential (machine main switch ON) Industry

M - Supply voltage potential (0 V, GND)

MK Machine contact General

SL1 Signal lamp ,pump ON*
SL2 Signal lamp ,fault*

ZS Cycle switch

X1 Plug connection

Colours of cores see: Table 8

Core ends of the cable set which are
not required must be separately
insulated and fastened so that there
is no risk of short circuit to ground.

Note:

In counter operation with the machine contact
closed, 1 pulse will be counted each time the
operating voltage is switched on.





Electrical connection

Page 20

4.8 Series KFGS 90-264 VAC

4.8.1 With integrated control

Electrical connection is via a pin-and-socket
connector X1 to DIN43650 type A for voltage
supply (on front side of unit) as well as a four-
pole pinand- socket connector X2 M12x1 to
EN60947-5-2 (on bottom side of unit).

Fig. 20. Pin-and-socket connection

Fig. 21.

DIN43650 type A

Pin-and-socket connector X1 to

Fig. 22. Pin-and-socket connector X2 to

EN60947-5-2
Table 12. Colour marking
X2-PIN Colour symbol
1 BN
2 WH
8 BU
4 BK

Colour of core
brown

white

blue

black

4.9 Connection possibilities

Supply voltage

F|||C6A |

L1 N PE

90-264 V AC

47 - 440 Hz
Fig. 23. Supply voltage
L1/N - Supply voltage

(machine main switch ON)

PE Protective conductor
F Fuse
1) PIN without internal connection
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4.10 Timer operation

4.10.1 Timer operation without system
monitoring
Programming: tPA, tCO, COP = OFF

Connection:
« Signal lamp ,fault* SL2 (optional)

Fig. 24. Electrical connection

0 Core ends of the cable set which are
not required must be separately
insulated and fastened so that there
is no risk of short circuit to ground.

4.10.2 Timer operation with system
monitoring
Programming: tPA, tCO, COP = CS

Connection:
e Cycle switch CS
e Signal lamp ,fault* SL2 (optional)

a) Connection via terminal box external

BN
T U WH

BU
1 BK

|I
T
—

Ul

(9]
w
[ :
L g
[\SX¢))
~
EB
(9]
w
BN
WH
BU |

Fig. 25. Electrical connection
X3 Coupling (nickelized) cycle switch CS
X4 Coupling (black) signal lamp
»fault message“ SL2
X5 Terminal box, Distributor 179-990-700
2) Distributor 179-990-700 and 2 cable
connectors, e.g. 179-990-371,
please order separately

b) Direct connection of system components

| -||— n - SL2 |
f ll(ZJ\Lr\Z_r\E /\4__
"R _3-T T
BN I DT
I
cs —C
||x3-| 2 2!
P N A
BUii '3 37 IBU
)_
BKIL 44 179990700 44 |BKgpp
2,4\
BN | 1 3)
cs WHI 2
BUI 3

Fig. 26. Electrical connection
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5 Display and control
unit

KFGS series only

The display and control unit is protected by a
transparent plastic cover against splashing
water and mechanical damage. For program-
ming, the cover has to be removed and,
following programming, reattached.

The display layout has been changed since
2007. For a better understanding, Table 13
shows the symbols of the new display,
compared with the inscription of the old front
panel foil.

Fig. 27. Display and control panel

Table 13. Elements of the display and control panel

Description Designation Function
New display Old display
F’. ] P Three-digit Values and operating state
L :::- t’. LED display
PAUSE PAUSE-LED Pause time
. h/imp
. {é} CONTACT | CONTACT- Displays contact time (pump operation)
min/imp LED
. O CS-LED Monitoring of system functions with an external cycle
1 cs switch
. §> O PS-LED Without function in progressively-acting
2 PS systems
. ‘ O FAULT FAULT-LED Fault message
u n u n UP- resp. o Activate display
DOWN- Key « Display values and parameters
e Set values and parameters
SET-Key e Change over between programming and display mode
e Confirm values
u m DK-Key e Activate intermediate lubrication

e Clear fault message
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5.1

During normal operation, the display is off. It is
activated by briefly operating one of the two
pushbuttons @9 &B. It is used for displaying
current values and preset parameters. In
addition, the display is used for operator
prompting during programming of operating
parameters.

Three-digit LED display

Table 14. Three-digit LED display

Display Denotation Explanation Control function

[ I Fl ‘l:‘ t = TIMER The control unit operates as a time- Part of lubrication cycle

L PA = PAUSE controlled contact maker (TIMER) and Input and display value in hours
is in the PAUSE state

- ::l F: ¢ = COUNTER The control unit operates as a contact Part of lubrication cycle

c PA = PAUSE counter (COUNTER) and is in the The unit counts the impulses from the
PAUSE state external contact maker and compares

them with the preset values

[ I l-: t = TIMER The control unit operates as a time- CONTACT = time during which the

L L U co-conTACT controlled contact maker (TIMER) and  pump is delivering
is in the pump running time Input and display value in minutes
(CONTACT)

- E l-‘ ¢ = COUNTER The control device is working as pulse CONTACT = time during which the

L L' co=CcOoNTACT counterandis in the pump operating  pump is delivering
period (CONTACT) Input and display value in pulses

~ l" 'l:l C = Cycle Display of beginning of menu

Lu O = OFF ,monitoring settings*

P = Pressure

l-.l F F Monitoring The monitoring functions PS and CS ~ No system monitoring

U OFF are deactivated

E l:' Cycle Switch Cycle switch monitoring is activated The cycle switch is monitored for the

- transmission of signals during the
pump running time CONTACT.
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Table 14 continued

Display Denotation Explanation Control function

F L Fault: Low Level The minimum level in the The control unit is in the FAULT mode.
reservoir has been reached. The sequence of operations is stopped.

:: "~ l:' Fault: Cycle Switch No signal from cycle switch The control unit is in the FAULT mode.

L during pump running time The sequence of operations is stopped.

‘l:.l :.' Operation Hour Meter  The subsequently displayed values are the operating hours of the control
unit.

F :_' Fault Hour Meter The values displayed in the following are the fault hours which is the time
while the vehicle or machine has been operated in the FAULT mode.

t‘ L o Block operation Signal from cycle switch missing. Contrary to normal operation, the

control unit is still in the monitoring mode. If the fault continues to exist for
3 pump running periods, a fault message is displayed.
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5.2

5.3

Display via light-emitting
diodes

Functions of operating keys

Table 15. Display via light-emitting diodes

o%

LED lights = display mode LED flashes = programming mode

Operating voltage is applied to pump unitand  The value for PAUSE may be changed.
control unit. The system is in the PAUSE
state

® ik

Operating voltage is applied to pump unitand  Value for CONTACT can be changed
control unit, system is in operating state
CONTACT (pump motor ON)

@
1

@
\V4

For system monitoring, a cycle switch is This mode of monitoring can be switched off in
used. Monitoring takes place at the the programming mode.

progressively-acting distributor while the COP = CS (monitoring is active)

pump is in operation. (CONTACT) COP = OFF (monitoring is switched off).

Pressure switch monitoring is not possible in Monitoring by pressure switch must not be
progressively-acting progressivelydistributor activated in progressively acting systems.
systems. COP = CS or COP = OFF

LED must not be ON.

A}

@

The operating voltage is applied to the pump unit and control unit. The control unit is in
the operating state FAULT. The fault can be called up via the LED display and displayed
as error code after pressing of the pushbutton @9.

The sequence of operations is stopped.

Table 16. Functions of operating keys

Key

Function

Operating the button during PAUSE will initiate an intermediate lubrication cycle
Fault messages are acknowledged and cleared

Switching on the display in the display mode
Calling the next parameter in the programming mode
Increases the displayed value by 1

Switching on the display in the display mode
Calling the previous parameter in the programming mode.
Decreases the displayed value by 1

B000

Change over between programming and display mode
Confirm entered values
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: Table 17. Display mode
6 Display mode pay
Step Key Display
Lighting of the LED indicators signifies that the 1 u n Current operating state is indicated

Example: Timer is in Pause mode
unit is in the display mode. No flashing! Using Press briefly P

this mode, the user can have current settings

and operating parameters displayed
Indicates remaining pause time of current lubricating cycle

Start the display mode always by briefly Example: 1h

pressing one of the two keys €9 &2.

Indicates preset total pause time
Example: 2,6 h (factory setting)

Indicates preselected pump running time
Example: Timer operation

Example: System is in Pause mode, indication of current
tCO is not possible

Indicates preset value
Example: 4 min (factory setting)

Indicates system monitoring menu

(6]






Display mode

Page 27

Table 17 continued

Step Key Display
N A
Monitoring deactivated
(factory setting) monitoring via cycle switch  Is not permitted for
progressive systems!
9 u Indicates operating hours
10/11 u
(ADe o>
Example: Part 1 of total Part 2 of total value,
value. Total value: 00533,8 h
Note down! Maximum value: 99999,9 h
12 Indicates fault hours
13/14
Example: Part 1 of total Part 2 of total value,
value. Total value:00033,8 h
Note down! Maximum value: 99999,9 h
15 u LED indicators extinguish
O Oh and Fh values are stored in an undeletable way in the EEPROM
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7 Programming

7.1  Starting the programming
mode

¢ You can see from the flashing of the LED
indicators that the programming mode is
active.

7.2 Changing the lubrication
interval times

Note concerning step 2:

the manufacturer's code 000 has already been
changed, you have to select the new code with
keys @9 &2 and confirm it with key &0,

Table 18. Starting the programming mode

Step  Key

1

Press for more than 2s

Display

CIOIOR

@Dy 9>

Display flashes
(Code 000, factory setting)

2
Press briefly
(confirm code)

\I/E
AEE.

@D o>

Automatically indicates first parameter
Example: ,pause in timer operation®
LED ,PAUSE" flashes

Table 19. Changing the lubrication interval times

Step Key

1

Press for more than 2s

Display

CIOIOR

@Dy 9>

Display flashes
(Code 000, factory setting)

2
Press briefly
(confirm code)

Automatically indicates first parameter
Example: ,pause in timer operation®
LED ,PAUSE" flashes

s

Press briefly

Pause time 1 h (factory setting)

N AlY

Set new value
Example: 6,8 h = 6 h 48 min
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Table 19 continued

Step  Key Display

5 Indicates next parameter
) »pump running time in timer operation®
Press briefly LED ,contact* flashes
(confirm new value)

6 Pump running time: 4,0 min (factory setting)

. For permissible setting range for KFG/KFGS, see

Press briefly Technical data, section 10

7 Set new value
u n Example: 3 min

8 Confirm new value
Press briefly

9 Changes are written to the memory, and the
LED indicators extinguish.
Press for more than 2s
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7.3

Changing the system
monitoring

Table 20. Changing the system monitoring

Step Key Display
1 Display flashes
(Code 000, factory setting)
Press for more than 2s
2 Automatically indicates first parameter
i Example: ,pause in timer operation®
Press briefly LED ,PAUSE* flashes
(confirm code)
3 u Monitoring menu is displayed
Operate keys until L
@ODe0s>
4 ok Monitoring deactivated
o factory settin:
Press briefly [ﬂ o ¢ v 9
@WDs 3>
© Dl mEE §EEE:
Press appropriate key s °B
until @ s> pl (A(De x>
monitoring with cycle  or
switch is active Is not permissible for progressive systems!
LED ,CS* flashes
6 Confirm new settings
Press briefly
7 New settings are written to the memory, and the
LED indicators extinguish
Press for more than 2s
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Table 21. Changing the operating mode
Step  Key Display
1 Display flashes
(Code 000, factory setting)
Press for more than 2s
2 Automatically indicates first parameter
) Example: ,pause in timer operation®
Press briefly LED ,PAUSE* flashes
(confirm code)
3 u Changes from pause time to counter operation
(only possible with external electrical transmitter).
Values in pulses
4 Display of pump operating time in timer operation
Press briefly
confirmation of counter
operation
5 u Change over from pump running time to counter
operation.
Special application
6 Confirm new settings
Press briefly
7 New settings are written to the memory, and the
LED indicators extinguish
Press for more than 2s
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7.5 Changing the code Table 22. Changing the code
Ste, Ke Displa
The code set by the manufacturer ) B y pay Display flash
has, thus, been cleared, and the [ﬂ ok spiay Tashes
newly set value is effective. Note Press for more than 2s B
down the new value and keep it at a @Dy 9>
safe place. If the code is forgotten, -
the parameters can no longer be 2 u n n ok '(‘3‘9;/1”:"?:;; Irs zeelgicr:]tef
programmed. You will have to return Press appropriate key = o & y &
the pump unit in this case to your until @@? s
dealer or local VOGEL office.
3 . Display flashes
Important! - Press briefly (Code 000, factory setting)
Do not use the figures 321 as new code. (confirm key number)
4 ok Display flashes
7.6 Programming ranges Press briefly °
Table 23. Programming ranges (confirm code) {Z)@? ?>
Function Programming ranges " 5 u n ok new code is displayed
Pause time 0,1hto99,9 h Press appropriate key [5 P Example: 666
Pump running time | 0,1 min to 99,9 min until @@? ° 4 Important! Do not enter 321.
Pulses 110 999 -
TFor permissible settings for KFG(S) 90-264 VAC, see 6 Contfirm new code
Technical data section 10. Press briefly
7 New code is written to memory, and the
LED indicators extinguish
7.7 Display ranges Press for more than 2s

Table 24. Display ranges

Display
Fault hours

Display ranges
0,1 ht099.999,9 h
0,1 ht099.999,9 h

Operating hours
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8 Operating modes

8.1  Timer operation

Pause and pump operation dependent on time.

Set tPA and tCO in programming
mode.

The time-dependent preset values for PAUSE
and CONTACT control the lubrication cycle.

PAUSE: Values in hours
CONTACT: Values in minutes

8.2 Counter operation

Pause dependent on number of pulses.
Pump operation is time-dependent
0 Set cPA and tCO in programming

mode. An external pulse generator
needs to be connected as described
in chapter 4.5, page 17.

PAUSE: Values in pulses
CONTACT: Values in minutes

The external transmitter controls the pause time
in accordance with the machine movements
and preset values. The pump running time
(tCO) is programmed in minutes.

8.2.1 Operation in vehicles
only for trailers and semi-trailers

Lubricating operation without system monitoring
COP = OFF.

The pump set is not equipped with permanent

power supply.

0 The pump is electrically connected
with the stop light circuit. Please

observe regional regulations for

installation!

The control device counts the brake signals
during the PAUSE. When the preset value of the
pulses cPA to be counted has been reached,
lubrication will be released.

Braking times of a vehicle are usually smaller
than the set pump operating time tCO (the
factory setting is 4 min).

During the following braking processes the
control device will perform lubricating
operations until the set pump operating time
tCO is reached.

After that a new lubrication cycle will start with
the pause cPA.
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8.3 No system monitoring

In this mode of operation, the lubrication cycle

is controlled exclusively by the preset values for

PAUSE and CONTACT.

0 Die The monitoring function must be
disabled COP = OFF.

System faults are not automatically

detected and displayed.

8.4  With system monitoring

In this mode, additional monitoring of the
system functions is performed by external
switches.

The following can be monitored:

¢ the level in the lubricant reservoir

¢ the function of the progressive feeder via a
cycle switch

0 Faults are automatically detected

and displayed. The monitoring
function is active
COP =CS

8.5 Level monitoring

An installed level monitoring facility
is always active.

When the level in the lubricant reservoir drops
below the minimum mark, the lubrication cycle
will stop, and a fault message is output in the
display.

Fig. 28. Fault message
FLL:  Fault Low Level

Retrofitting of a pump set with the
»filling level monitoring“ feature,
which did not have this feature
before, is possible only in the
factory. The set needs then to be
sent to the factory.
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8.6  Monitoring by cycle switch

0 Possible only for centralized
lubrication systems with
progressively-acting distributors.
For greases up to NLGI Class 2.

The cycle switch monitors the movement of the
pistons in the progressively-acting distributor
during the CONTACT time.

In the programming mode, the following
monitoring feature must be activated:
COP =CS

" .
SSEEEEEEEEEEEEEEEEEEEEEEEEEEEEY

Fig. 29. Electrical connection of cycle switch

N oW =

Unit KFGS1-5 2 Lubrication line
Main distributor 4 Sub distributor
Friction points 6 Cycle switch

Electric compartment 8 Excess pressure valve

BK Core color: black
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9 Faults

Check level in reservoir at regular
intervals. If the reservoir has been
emptied completely, the entire
system must be bled after topping
up.

All fault messages are displayed as a central-

ized alarm via the light-emitting diode O\.
When a fault message is output, the normal
sequence of operations is stopped by the
control unit, and the fault concerned is stored
and displayed. The cause of the fault can be
read on the display. This considerably facilitates
the fault diagnosis. This function is available
only, if system monitoring is active, however.

9.1 Displaying faults
Start display mode with one of the two keys
(AN V]

Operate @9 until fault is displayed. (Table 25):

9.2 Clearing the fault message

All fault messages can be acknowledged and
cleared with key 3. When the unit is operated
in the Timer mode, this can also be performed
via a connected external pushbutton.

Table 25. Displaying faults

Before clearing the fault message,
determine and rectify cause of fault.
The user himself shall be liable for
any damage resulting from the
operation of the vehicle without
lubrication.

The time for which the control unit
and the pump unit have been
operated without lubrication is
stored in an undeletable manner in
the EEPROM as fault hours Fh.

Display Meaning
‘!_ L l:' Fault Cycle Switch:

(see section 9.5 - block operation)

No signal from cycle switch during pump running time.

:_ L L Fault Low Level:

Lubricant has dropped below minimum level in reservoir.
The further sequence of operations is stopped.
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9.3 Storing the fault times

Fault time counter

The time passed from the generation of a fault
message till its acknowledgement is added in
hours. After acknowledgement, this value will
automatically be recorded by the fault hour
meter.

Fault hour counter

In the fault hour counter, all fault times which
have occurred during the entire operating
period of the unit are totaled up. After calling up
parameter Fh, you can read out the current
reading of the counter in the display mode in
two blocks of three digits each (see section 6).

The counter can display a maximum of 99,999.9
hours. The smallest storable interval is
0.1 hour = 6 minutes.

The memory cannot be erased.

9.4 Maintenance and repair

Carry out the following maintenance and
inspection works at regular intervals:

e Check level in reservoir

e Check the plant components for leakage at
regular intervals

o Check the bearings visually for a proper
lubricating condition

e Check electrical cables for damage

e Check electrical connections and contacts

¢ You can check the basic function of the
control unit and system components by
initiating an intermediate lubrication cycle

¢ Check electrical connections in case of fault
messages

¢ Replace defective fuses only by equivalent
new ones

9 Any works beyond the above-
mentioned scope shall be performed
only by approved VOGEL service
personnel.

The service life of the pump elements depends
to a decisive extent on the cleanness of the
lubricants used.
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9.5 Block operation

The control unit responds to a missing signal
from the cycle switch by changing over to the
block mode. Possible causes:

Defective lubricant lines
Clogged progressive feeder
Defective cycle switch

Lack of lubricant

No signal from cycle switch during pump

running time:

o Normal operation is aborted

¢ Block pause commences with interrogation of
cycle switch

No signal from cycle switch during block

pause:

e Second lubrication cycle commences in
block mode

As soon as a signal from the cycle switch is
received, block operation is aborted, and the
normal lubrication cycle commences with the
pause.

A total of three lubrication cycles
will be performed with checkback of
the cycle switch.

Table 26. No signal from cycle switch

Unit Display on control unit

[ ot | eco |bie [ eco |
:. cs

Three pump operation periods and two block
pauses without signal from the cycle switch!>
Abortion of block operation, display of fault
message!

Fig. 30. Display

Table 27. Duration of block pause

Pause normal Block pause blo
operation tPA

0,1 h =6 min 6 min

0,2h =12min 12 min

0,3 h and longer 15 min

Determine and eliminate cause of
fault!
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9.6 Pump faults

Table 28. Pump faults

Fault

Pump

Stirring arm in the grease storage vessel
does not rotate during the activated
pump operation period

Cause

Mechanical damage,
e.g., motor defective.

Electrical connection interrupted

Remedy

e Exchange pump
Disconnect main lubricant line at outlet of pressure relief valve
Disconnect electrical connection
Unscrew three fastening screws
Dismount defective pump
Install new pump, and connect lubricant line as well as electrical cable
Put pump into operation and carry out functional test!
Make sure that pause and contact time values are correct!

e Check fuse, and replace it, if necessary
e Check electrical connections
Check cable set for damage!

Pump no function
When pressing the X key, although all
electrical connections are in order.

Pump is not delivering lubricant,
although the stirring arm is rotating.

Electrical control has failed
Pump drive/motor defective

Lubricant level in reservoir below minimum

Check valve in pump element does not close.
(Can be seen from the fact that the outlet can be
kept closed with the finger when the main line is
dismounted.)

Suction problems due to air inclusions in grease

Pump element does not build up pressure, pump
element is worn. (Can be seen from the fact that
the outlet can be kept closed with the finger when
the main line is dismounted.)

Exchange pump

Top up lubricant reservoir up to ,max*“

Exchange pump element
Pay attention to: Metering mark with grooves

Dismount pump element, and operate pump via key &3 until grease
emerges at housing outlet

Exchange pump element

Pay attention to: Metering mark with grooves
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Table 28 continued

Fault Cause Remedy
Pressure relief valve on pump opens, e System pressure exceeds 300 bars, e.g., dueto  Check system, and carry out repair or modification of system so that the
and lubricant emerges clogging of distributor or clogged lubrication system pressure at 20 °C will not exceed 200 bars as a maximum

point

« Valve damaged or soiled so that it does not close Exchange pressure relief valve
properly
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H Table 29. Technical data
10 Technical data
Data Value
Protective measures to be applied for - LRl ik LIRS LRl )
appropriate operation in the machine area Weight see Table 1, page 10 see Table 1, page 10 see Table 1, page 10
KFG(S) 12/24 VDC: Reservoir volume 21 6,31 101
Reservoir material PAGi PMMI PMMA
¢ ,Functional extra-low voltage with protective 12/24 VDC 90...264 VAC
SFe)EE{/atlon » »Protective Extra Low Voltage Permissible operating temperature ~ -25 °C to +75 °C -25°C to +60°C
( ) Electrical specification see Table 5, page 15 see Table 5, page 15

e Disconnect unit for performing insulation and
voltage test to EN 60204-1 1992

Type of protection to DIN 40050, T9

Operating mode/operating time
to VDE0530/ DIN 41756

IP5k5 IP55

S1 continuous operation at -25 °C...40 °C: S1 continuous operation
at 40 °C...60 °C: running time 0...10 min
min. pause time = 4 x running time (20% ED)
running time 10...15 min
minimum pause time = 2h

outlets are required, screw plugs
must be used in place of the pump
elements)

Outputs

Expected motor life typically 3000h typically 3000h
All types

Max. back pressure 300 bars

Number of outlets (if fewer than 3 max. 3

see Table 2, page 11

Conforms to EC directives

see chapter 1, page 5

Lubricant

Flow pressure

Greases NLGI grade 1 to 2 with EP additives, compatible with plastics,
NBR elastomers, copper and copper alloys

up to max. 700 mbarc

Electrical data

see chapter 4, page 15
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11 Service

Please contact our sales offices or our
international representatives if you have any
questions or problems.

You can find a list with current addresses on the
Internet at:

e www.vogelag.com
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EG Einbauerklarung
fir unvollstindige Maschinen nach EG-Maschinenrichtlinie 2006/42/EG,
Anhang Il Teil B
951-190-032

EC Declaration of Incorporation
for partly completed machinery in accordance with EC-Machinery Directive 2006/42/EC,
Appendix Il Part B

Flr das Produkt: Kolbenpumpe mit Behilter

For the following designated product: Piston Pump with Reservoir

Baureihe: KFG(C)*, KFG(L)*, KFG(S)*, 772*
Product line: KFG(C)*, KFG(L)*, KFG(S)*, 772*

wird hiermit bestatigt, dass es den wesentlichen Schutzanforderungen der Maschinenrichtlinie 2006/42/EG ent-
spricht und zum Einbau in eine Maschine / zum Zusammenbau mit anderen Maschinen zu einer Maschine be-
stimmt ist. Die Inbetriebnahme des bescheinigten Produktes ist so lange untersagt, bis die Konformitat der Ge-
samtmaschine, des Fahrzeuges 0.4., in welches das Produkt eingebaut wurde, mit den nationalen Arbeitsschutz-
bestimmungen, insbesondere der Umsetzung der Arbeitsmittelbenutzungsrichtlinie, hergestellt wurde. Hier an-
gewendete harmonisierte Normen sind insbesondere DIN EN 809:1998-07, DIN EN IS0 12100-1:2004-04 und

DIN EN IS0 12100-2:2004-04,

it is hereby confirmed that it conforms to the essential protection requirements set out in the Machinery Directive2006/42/EC and that it is
intended for installation in @ machine / for assembly with other machinery to form a machine. The certified product must not be started up
until it is assured that the machine, vehicle or the like in which the product was installed meets the provisions and requirements of the national
directives to be applied. This is in particular important for the implementation of the Use of Work Directive. The harmonized standards appfied
here are, in particulor DIN EN 809:1998-07, DIN EN IS0 12100-1:2004-04 and DIN EN IS0 12100-2:2004-04.

Das bescheinigte Produkt entspricht weiterhin allen relevanten Bestimmungen der Richtlinie(n):
Furthermore the certified product conforms to all relevant requirements of the directive(s):

> Elektromagnetische Vertraglichkeit 2004/108/EG
Electromagnetic compatibility 2004/108/EC

& Elektrische Betriebsmittel zur Verwendung innerhalb bestimmter Spannungsgrenzen (Niederspan-

nungs-Richtlinie) 2006/95/EG
Electrical equipment for use within certain voltage limits (Low-voltage Directive) 2006/95/EC

E] Elektromagnetische Vertraglichkeit von motorbetriebenen Fahrzeugen und deren elektrischen und

elektronischen Komponenten 2006/28/EG
Automotive electromagnetic compatibility 2006/28/EC

SKF Lubrication Systems Germany AG
2. Industriestrae 4 - 68766 Hockenheim - Deutschland
Tel. +49 (0)6205 27-0 - Fax +49 (0)6205 27-101 « www.skf.com/schmierung

Aufsichtsrates Henrik Lange
g htloff (Warsitzender), Andreas Breoer
Sitz der Geselischalt Berlin - Registergencht. Amtsgernicht Charlottenburg, HRB 95218 B
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In Bezug auf die Druckgerite-Richtlinie 97/23/EG darf das bescheinigte Produkt nur bestimmungsgemaf und

entsprechend den Hinweisen aus der Dokumentation verwendet werden.
in accordance with the Pressure Equipment Directive 97/23/EC the certified product may only be used for its intended purpose and in accor-

dance with the information contained in the documentation.Der Hersteller verpflichtet sich, die technischen Unterlagen zum

bescheinigten Produkt einzelstaatlichen Stellen auf Verlangen elektronisch zu tbermitteln.
The manufacturer commits to transfer the technical documentation of the certified product in electronic form on request to the competent
authorities of the Member States.

Die zum bescheinigten Produkt gehdrenden technischen Unterlagen nach Maschinenrichtlinie 2006/42/EG An-

hang VIl Teil B wurden vollstandig erstellt.
All required documents for the technical documentation of the certified product, in accordance with Machinery Directive 2006/42/EC Appendix
VIl Part B, are completely established.

Der Dokumentationsverantwortliche ist:  stellv. Leiter Konstruktion Werk Hockenheim , Tel.: +£9 6205 27 566
Person responsible for documentation: assistant Manager Engineering, Plant Hockenheim

Diese Erklarung erfolgt verantwortlich fir den Hersteller / Importeur.
This declaration takes responsibility for the manufacturer / importer.

SKF Lubrication Systems Germany AG

vertreten durch
represented by

Berlin, den 04.01.2010 /

[

i

: o?/ Jurgen Kreutzkimper
Vorsitzender des Vorstandes Leiter Kénstruktion und Entwicklung
President Diréctor R&D Lubrication Systems

SKF Lubrication Systems Germany AG
2. IndustriestraRe 4 « 68766 Hockenheim + Deutschland
Tel. +49 (0)6205 27-0 - Fax +49 (0)6205 27-101 - www.skf.com/schmierung

Vorsitzender des Autsichlsrates Hennik Lange
Yarstand Frank Becntlofl {voraitzender], Andreas Breuer
Sitz der Gesellschalt Berin - Registergenicht Amtsgericht Charlotiencurg HREB 95218 B





6 - 07/2009

J-FHL

L}t oF

EG Konformitatserklarung
951-200-026

EC Declaration of Conformity

Flr das Produkt; Kolbenpumpe mit Behalter

For the following designated product: Piston Pump with Reservoir

Baureihe: KFG(C)*, KFG(L)*, KFG(S)*, 772*
Product line: KFG(C)*, KFG(L)*, KFG(S)*, 772*

wird hiermit bestatigt, dass es den nachfolgend gekennzeichneten wesentlichen Schutzanforderungen, die in den

Richtlinien des Rates zur Angleichung der Rechtvorschriften der Mitgliedsstaaten festgelegt sind, entspricht.

it is hereby confirmed that it conforms to the essential protection requirements set out in the Directive(s) of the Council for harmonization of

the Member States’ legal regulations.

[X] Elektromagnetische Vertraglichkeit 2004/108/EG
Electromagnetic compatibility 2004/108/EC

(<] Hinweise unter (a) beachten
Observe the remarks in (a)

] Elektrische Betriehsmittel zur Verwendung innerhalb bestimmter Spannungsgrenzen (Niederspan-
nungs-Richtlinie) 2006/95/EG

Electrical equipment for use within certain voltage limits (L ow-voltage Directive) 2006/95/EC

] Elektromagnetische Vertraglichkeit von motorbetriebenen Fahrzeugen und deren elektrischen und

elektronischen Komponenten 2006/28/EG
Automotive electromagnetic compatibility 2006/28/EC

Machinery Directive 2006/42/EC
Hinweise unter (b) beachten, siehe auch Einbauerklarung
Observe the remarks in (b), also see Declaration of Incorporation

[] Maschinenrichtlinie 2006/42/EG
X

Weitere Angaben Uber die Einhaltung dieser Richtlinie(n) enthalt der Anhang zu dieser Erklarung. Der Anhang ist

Bestandteil dieser Erklarung.

Further details on compliance with this/these Directive(s) are contained in the appendix to this declaration, The appendix is constituent part of

this declaration.

SKF Lubrication Systems Germany AG
2. IndustriestraBe 4 - 68766 Hackenheim - Deutschland
Tel +49 (0)6205 27-0 - Fax +49 (0)6205 27-101 - www.skf com/schmierung

Vorsitzender des Aulsichtsrates Henrik Lange
Vorstand Frank Bechtloff (Vorsilzender), Andreas Brever
Stz der Gesellschafl Berlin - Registergencht Amtsgenicht Charlottenburg, HRE 95218 8
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Der Dokumentationsverantwortliche ist:  stellv. Leiter Konstruktion Werk Hockenheim , Tel.: +49 6205 27 566
Person responsible for documentation: assistant Manager Engineering, Plant Hockenheim

Diese Erklarung erfolgt verantwortlich fir den Hersteller / Importeur.
This declaration takes responsibility for the manufacturer / importer.

SKF Lubrication Systems Germany AG

vertreten durch
represented by

Berlin, den 04.01.2010

-

Frank Beqhtloff Ju gen Kreutzkamper
Vorsitzender des Vorstandes Leiter Kghstruktion und Entwicklung
President Director R&D Lubrication Systems

- Diese Erkldrung bescheinigt die Ubereinstimmung mit der(n) genannten Richtlinie(n), beinhaltet jedoch

keine Zusicherung von Eigenschaften.
This declaration certifies conformity with the aforementioned directive(s), but does not contain any assurance of properties.

- Die Sicherheitshinweise in der dem Produkt beigefigten Dokumentation sind zu beachten.
The safety instructions in the documentation included with the product must be observed,

{a) Der Betrieb der Produkte an nicht normgerechter Netzspannung, sowie die Nichtbeachtung van
Installationshinweisen kann Auswirkungen auf die EMV-Eigenschaften und auf die elektrische Sicherheit

haben.
Operation of the products on non-standard mains voltage as well as nonobservance of instaflation instructions can affect the EMC

properties and electrical safety.

(b)  Die Inbetriebnahme des bescheinigten Produktes ist so lange untersagt, bis die Konformitat der
Gesamtmaschine, des Fahrzeuges 0.4., in welches das Produkt eingebaut wurde, mit den nationalen Ar-

beitsschutzbestimmungen, inshesondere in Umsetzung der Arbeitsmittelbenutzungsrichtlinie, hergestellt
wurde,

The certified product must not be started up until it is assured that the machine, vehicle or the like in which the product was instafled
meets the provisions and requirements of the natienal directives to be applied. This is in particular impartant for the implementation
of the Use of Work Directive.

SKF Lubrication Systems Germany AG

2. Industriestraie 4 - 68766 Hockenheim - Deutschland

Tel. +49 (0)6205 27-0 « Fax +49 (016205 27-101 - www.skf.com/schmierung
Yorsitzender des Aulsichlsrates Hennk Lange

worstang Frank Bechtloll {Vorsitzender) Andreas Breuer
Sitz der Gesellschaft. Berlin - Reguistergericht Amtsgencht Charlottenburg, HRE 95218 B
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Anhang zur EG Konformitatserklarung
Appendix to EC Declaration of Conformity

Die Ubereinstimmung wurde festgestellt:
Conformity was ascertained:

1. durch Anwendung folgender (harmonisierter) europaischer Normen bezlglich der(n) Richtlinie(n):
1. through application of the following (harmonized) European standards in respect to the Directive(s):

Elektromagnetische Vertriglichkeit 2004/108/EG
Electromagnetic compatibility 2004/108/EC

Maschinenrichtlinie 2006/42/EG

(ggf. Einbauerkldrung anfordern)
Machinery Directive 2006/42/EC
(ask for Declaration of Incorporation if necessary)

Referenznummer Ausgabedatum Referenznummer Ausgabedatum
Reference number Edition Reference number Edition

EN 61000-6-2 2005-08

EN 61000-6-3 2007-01

Niederspannungs-Richtlinie 2006/95/EG
Low-voltage Directive 2006/95/EC

Referenznummer Ausgabedatum
Reference number Edition
EN 61558-1 2005-11

2. durch die Priifstelle bezliglich der(n) Richtlinie(n):
2. by the testing agency in respect to Directive(s):

Elektromagnetische Vertraglichkeit 2004/108/EG
Electromagnetic compatibility 2004/108/EC

Name:

Name:

Anschrift:

Address:

Bescheinigung:

Certificate:

Ausgestellt am:

Issued on:

Niederspannungs-Richtlinie 2006/95/EG
{.ow-voltage Directive 2006/95/EC

Name:

Name:

Anschrift;

Address:

Bescheinigung:

Certificate:

Ausgestellt am:

Issued on:

Maschinenrichtlinie 2006/42/EG
Machinery Directive 2006/42/EC

Name:

Name:

Anschrift:

Address:

Bescheinigung:

Certificate:

Ausgestellt am;

Issued on:

SKF Lubrication Systems Germany AG
2. Industriestrafe 4 - 68766 Hockenheim - Deutschland

Tel. +49 (0)6205 27-0 - Fax +49 (0)6205 27-101 - www.skf.com/schmierung

WVoraitzender des Aafeichtsrates Henrik Lange
Jorstand nk Bechtlofl [vorsr nder], Andreas Breuer
Silz der Gesellschaft Berln - Remstergericht Amtsgericht Charlolrenburg, HRB 95212 B
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AeroShell Grease 33
MSDS# 56235E

Version 5.0

Effective Date 07/07/2008

Material Safety Data Sheet According to OSHA Hazard Communication Standard, 29 CFR

1910.1200
1. MATERIAL AND COMPANY IDENTIFICATION
Material Name : AeroShell Grease 33
Uses . Synthetic grease for aircraft. For further details consult the
AeroShell Book on www.shell.com/aviation.
Manufacturer/Supplier . SOPUS Products
PO Box 4427
Houston, TX 77210-4427
USA
MSDS Request : 877-276-7285
Emergency Telephone Number
Spill Information : 877-242-7400
Health Information . 877-504-9351
2. COMPOSITION/INFORMATION ON INGREDIENTS
A lubricating grease consisting of highly-refined mineral oil and additives.
The highly refined mineral oil contains <3% (w/w) DMSO-extract, according to IP346.
3. HAZARDS IDENTIFICATION
Emergency Overview
Appearance and Odour . Blue-green. Semi-solid. Slight hydrocarbon.
Health Hazards . High-pressure injection under the skin may cause serious
damage including local necrosis.
Safety Hazards . Not classified as flammable but will burn.
Environmental Hazards : Not classified as dangerous for the environment.
Health Hazards . Not expected to be a health hazard when used under normal
conditions.
Health Hazards
Inhalation . Under normal conditions of use, this is not expected to be a
primary route of exposure.
Skin Contact . Prolonged or repeated skin contact without proper cleaning can

clog the pores of the skin resulting in disorders such as oll
acne/folliculitis.

Eye Contact . May cause slight irritation to eyes.
Ingestion . Low toxicity if swallowed.
Other Information . High-pressure injection under the skin may cause serious

damage including local necrosis. Used grease may contain
harmful impurities.

Signs and Symptoms . Local necrosis is evidenced by delayed onset of pain and tissue
damage a few hours following injection. Oil acne/folliculitis signs
and symptoms may include formation of black pustules and
spots on the skin of exposed areas. Ingestion may result in
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Material Safety Data Sheet

Aggravated Medical
Condition

Environmental Hazards
Additional Information

AeroShell Grease 33

MSDS# 56235E

Version 5.0

Effective Date 07/07/2008

According to OSHA Hazard Communication Standard, 29 CFR
1910.1200

nausea, vomiting and/or diarrhoea.

Pre-existing medical conditions of the following organ(s) or
organ system(s) may be aggravated by exposure to this
material: Skin.

Not classified as dangerous for the environment.

Under normal conditions of use or in a foreseeable emergency,
this product does not meet the definition of a hazardous
chemical when evaluated according to the OSHA Hazard
Communication Standard, 29 CFR 1910.1200.

4. FIRST AID MEASURES
General Information
Inhalation

Skin Contact

Eye Contact
Ingestion

Advice to Physician

Not expected to be a health hazard when used under normal
conditions.

No treatment necessary under normal conditions of use. If
symptoms persist, obtain medical advice.

Remove contaminated clothing. Flush exposed area with water
and follow by washing with soap if available. If persistent
irritation occurs, obtain medical attention. When using high
pressure equipment, injection of product under the skin can
occur. If high pressure injuries occur, the casualty should be
sent immediately to a hospital. Do not wait for symptoms to
develop. Obtain medical attention even in the absence of
apparent wounds.

Flush eye with copious quantities of water. If persistent
irritation occurs, obtain medical attention.

In general no treatment is necessary unless large quantities
are swallowed, however, get medical advice.

Treat symptomatically. High pressure injection injuries require
prompt surgical intervention and possibly steroid therapy, to
minimise tissue damage and loss of function. Because entry
wounds are small and do not reflect the seriousness of the
underlying damage, surgical exploration to determine the
extent of involvement may be necessary. Local anaesthetics or
hot soaks should be avoided because they can contribute to
swelling, vasospasm and ischaemia. Prompt surgical
decompression, debridement and evacuation of foreign
material should be performed under general anaesthetics, and
wide exploration is essential.

5. FIRE FIGHTING MEASURES

Clear fire area of all non-emergency personnel.

Flash point

Upper / lower
Flammability or
Explosion limits

Auto ignition temperature
Specific Hazards

>215°C /419 °F (PMCC / ASTM D93)
Typical 1 - 10 %(V)(based on mineral oil)

> 320 °C /608 °F

Hazardous combustion products may include: A complex
mixture of airborne solid and liquid particulates and gases
(smoke). Carbon monoxide. Unidentified organic and inorganic

Print Date 07/14/2008
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AeroShell Grease 33
MSDS# 56235E

Version 5.0

Effective Date 07/07/2008

Material Safety Data Sheet According to OSHA Hazard Communication Standard, 29 CFR

1910.1200

compounds.
Suitable Extinguishing . Foam, water spray or fog. Dry chemical powder, carbon
Media dioxide, sand or earth may be used for small fires only.
Unsuitable Extinguishing : Do not use water in a jet.
Media
Protective Equipment for : Proper protective equipment including breathing apparatus
Firefighters must be worn when approaching a fire in a confined space.

6. ACCIDENTAL RELEASE MEASURES

Avoid contact with spilled or released material. For guidance on selection of personal protective
equipment see Chapter 8 of this Material Safety Data Sheet. See Chapter 13 for information on
disposal. Observe all relevant local and international regulations.

Protective measures . Avoid contact with skin and eyes. Use appropriate containment
to avoid environmental contamination. Prevent from spreading
or entering drains, ditches or rivers by using sand, earth, or
other appropriate barriers.

Clean Up Methods . Shovel into a suitable clearly marked container for disposal or
reclamation in accordance with local regulations.

7. HANDLING AND STORAGE

General Precautions . Use local exhaust ventilation if there is risk of inhalation of
vapours, mists or aerosols. Properly dispose of any
contaminated rags or cleaning materials in order to prevent
fires. Use the information in this data sheet as input to a risk
assessment of local circumstances to help determine
appropriate controls for safe handling, storage and disposal of
this material.

Handling . Avoid prolonged or repeated contact with skin. Avoid inhaling
vapour and/or mists. When handling product in drums, safety
footwear should be worn and proper handling equipment
should be used.

Storage . Keep container tightly closed and in a cool, well-ventilated
place. Use properly labelled and closeable containers. Storage
Temperature: -50 - 50 °C / -58 - 122 °F

Recommended Materials : For containers or container linings, use mild steel or high
density polyethylene.

Unsuitable Materials : PVC.

Additional Information . Polyethylene containers should not be exposed to high

temperatures because of possible risk of distortion.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION
Occupational Exposure Limits

Contains no components with occupational exposure limit values

3/8
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Material Safety Data Sheet

AeroShell Grease 33

MSDS# 56235E

Version 5.0

Effective Date 07/07/2008

According to OSHA Hazard Communication Standard, 29 CFR
1910.1200

[Material | Source | ppm Img/m3 | Notation
Oil mist, ACGIH TWA(Mist.) 5 mg/m3
mineral
Oil mist, ACGIH STEL(Mist.) 10 mg/m3
mineral

Additional Information

Exposure Controls

Personal Protective

Equipment

Respiratory Protection

Hand Protection

Eye Protection

Protective Clothing

Monitoring Methods

Due to the product's semi-solid consistency, generation of
mists and dusts is unlikely to occur.

The level of protection and types of controls necessary will vary
depending upon potential exposure conditions. Select controls
based on a risk assessment of local circumstances.
Appropriate measures include: Adequate ventilation to control
airborne concentrations. Where material is heated, sprayed or
mist formed, there is greater potential for airborne
concentrations to be generated.

Personal protective equipment (PPE) should meet
recommended national standards. Check with PPE suppliers.
No respiratory protection is ordinarily required under normal
conditions of use. In accordance with good industrial hygiene
practices, precautions should be taken to avoid breathing of
material. If engineering controls do not maintain airborne
concentrations to a level which is adequate to protect worker
health, select respiratory protection equipment suitable for the
specific conditions of use and meeting relevant legislation.
Check with respiratory protective equipment suppliers. Where
air-filtering respirators are suitable, select an appropriate
combination of mask and filter. Select a filter suitable for
combined particulate/organic gases and vapours [boiling point
>65 °C (149 °F)].

Where hand contact with the product may occur the use of
gloves approved to relevant standards (e.g. Europe: EN374,
US: F739) made from the following materials may provide
suitable chemical protection: PVC, neoprene or nitrile rubber
gloves. Suitability and durability of a glove is dependent on
usage, e.g. frequency and duration of contact, chemical
resistance of glove material, glove thickness, dexterity. Always
seek advice from glove suppliers. Contaminated gloves should
be replaced. Personal hygiene is a key element of effective
hand care. Gloves must only be worn on clean hands. After
using gloves, hands should be washed and dried thoroughly.
Application of a non-perfumed moisturizer is recommended.
Wear safety glasses or full face shield if splashes are likely to
occur.

Skin protection not ordinarily required beyond standard issue
work clothes.

Monitoring of the concentration of substances in the breathing
zone of workers or in the general workplace may be required to
confirm compliance with an OEL and adequacy of exposure

Print Date 07/14/2008
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AeroShell Grease 33

MSDS# 56235E

Version 5.0

Effective Date 07/07/2008

According to OSHA Hazard Communication Standard, 29 CFR

Material Safety Data Sheet 1910.1200

controls. For some substances biological monitoring may also
be appropriate.
Environmental Exposure . Minimise release to the environment. An environmental
Controls assessment must be made to ensure compliance with local
environmental legislation.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance . Blue-green. Semi-solid.

Odour . Slight hydrocarbon.

pH . Not applicable.

Initial Boiling Point and : Data not available

Boiling Range

Dropping point . >225°C /437 °F

Flash point . >215°C /419 °F (PMCC / ASTM D93)
Upper / lower Flammability : Typical 1 - 10 %(V) (based on mineral oil)

or Explosion limits

Auto-ignition temperature . >320°C /608 °F

Vapour pressure . <0.5Paat20-°C/68 °F (estimated value(s))
Density : <1,000 kg/m3 at 15 °C /59 °F

Water solubility : Negligible.

n-octanol/water partition : > 6 (based on information on similar products)
coefficient (log Pow)

Kinematic viscosity : Not applicable.

Vapour density (air=1) : > 1 (estimated value(s))

Evaporation rate (nBuAc=1) : Data not available

10. STABILITY AND REACTIVITY

Stability . Stable.

Conditions to Avoid . Extremes of temperature and direct sunlight.

Materials to Avoid . Strong oxidising agents.

Hazardous Decomposition : Hazardous decomposition products are not expected to form
Products during normal storage.

11. TOXICOLOGICAL INFORMATION

Basis for Assessment . Information given is based on data on the components and the
toxicology of similar products.

Acute Oral Toxicity . Expected to be of low toxicity: LD50 > 5000 mg/kg , Rat

Acute Dermal Toxicity . Expected to be of low toxicity: LD50 > 5000 mg/kg , Rabbit

Acute Inhalation Toxicity : Not considered to be an inhalation hazard under normal
conditions of use.

Skin Irritation . Expected to be slightly irritating. Prolonged or repeated skin

contact without proper cleaning can clog the pores of the skin
resulting in disorders such as oil acne/folliculitis.

Eye Irritation . Expected to be slightly irritating.
Respiratory Irritation . Inhalation of vapours or mists may cause irritation.
Sensitisation . Not expected to be a skin sensitiser. May cause an allergic
skin reaction in sensitive individuals.
Repeated Dose Toxicity . Not expected to be a hazard.
Mutagenicity . Not considered a mutagenic hazard.
5/8
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AeroShell Grease 33
MSDS# 56235E

Version 5.0

Effective Date 07/07/2008

, A [ HAH icati 29 CFR
Material Safety Data Sheet ccording to OS azard Communication Standarfélglczoo

Carcinogenicity . Product contains mineral oils of types shown to be non-
carcinogenic in animal skin-painting studies. Highly refined
mineral oils are not classified as carcinogenic by the
International Agency for Research on Cancer (IARC). Other
components are not known to be associated with carcinogenic

effects.
Reproductive and : Not expected to be a hazard.
Developmental Toxicity
Additional Information . Used grease may contain harmful impurities that have

accumulated during use. The concentration of such harmful
impurities will depend on use and they may present risks to
health and the environment on disposal. ALL used grease
should be handled with caution and skin contact avoided as far
as possible. High pressure injection of product into the skin
may lead to local necrosis if the product is not surgically
removed.

12. ECOLOGICAL INFORMATION

Ecotoxicological data have not been determined specifically for this product. Information given is
based on a knowledge of the components and the ecotoxicology of similar products.

Acute Toxicity : Poorly soluble mixture. May cause physical fouling of aquatic
organisms. Expected to be practically non toxic: LL/EL/IL50 >
100 mg/l (to aquatic organisms) (LL/EL50 expressed as the
nominal amount of product required to prepare agueous test
extract). Mineral oil is not expected to cause any chronic
effects to aquatic organisms at concentrations less than 1 mg/l.

Mobility . Semi-solid under most environmental conditions. Floats on
water. If it enters soil, it will adsorb to soil particles and will not
be mobile.

Persistence/degradability : Expected to be not readily biodegradable. Major constituents

are expected to be inherently biodegradable, but the product
contains components that may persist in the environment.
Bioaccumulation . Contains components with the potential to bioaccumulate.
Other Adverse Effects . Product is a mixture of non-volatile components, which are not
expected to be released to air in any significant quantities. Not
expected to have ozone depletion potential, photochemical
ozone creation potential or global warming potential.

13. DISPOSAL CONSIDERATIONS

Material Disposal . Recover or recycle if possible. It is the responsibility of the
waste generator to determine the toxicity and physical
properties of the material generated to determine the proper
waste classification and disposal methods in compliance with
applicable regulations. Do not dispose into the environment, in
drains or in water courses.

Container Disposal . Dispose in accordance with prevailing regulations, preferably
to a recognised collector or contractor. The competence of the

6/8
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Material Safety Data Sheet

AeroShell Grease 33

MSDS# 56235E

Version 5.0

Effective Date 07/07/2008

According to OSHA Hazard Communication Standard, 29 CFR
1910.1200

collector or contractor should be established beforehand.
Local Legislation . Disposal should be in accordance with applicable regional,
national, and local laws and regulations.

14. TRANSPORT INFORMATION

US Department of Transportation Classification (49CFR)
This material is not subject to DOT regulations under 49 CFR Parts 171-180.

IMDG
This material is not classified as dangerous under IMDG regulations.

IATA (Country variations may apply)
This material is not classified as dangerous under IATA regulations.

15. REGULATORY INFORMATION

The regulatory information is not intended to be comprehensive. Other regulations may apply to this
material.

Federal Regulatory Status

Notification Status

EINECS All components listed or
polymer exempt.

TSCA All components listed.

DSL All components listed.

SARA Hazard Categories (311/312)
No SARA 311/312 Hazards.
State Regulatory Status
California Safe Drinking Water and Toxic Enforcement Act (Proposition 65)

This material does not contain any chemicals known to the State of California to cause cancer, birth
defects or other reproductive harm.

16.

OTHER INFORMATION

NFPA Rating (Health, . 0,10
Fire, Reactivity)
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AeroShell Grease 33

MSDS# 56235E

Version 5.0

Effective Date 07/07/2008

According to OSHA Hazard Communication Standard, 29 CFR

Material Safety Data Sheet 1910.1200
MSDS Version Number . 5.0
MSDS Effective Date : 07/07/2008
MSDS Revisions . Avertical bar (]) in the left margin indicates an amendment
from the previous version.
MSDS Regulation : The content and format of this MSDS is in accordance with the
OSHA Hazard Communication Standard, 29 CFR 1910.1200.
Uses and Restrictions . This product should not be used with certain types of rubber

without first determining the compatibility between the rubber
and the grease.

Contains a synthetic oil and should not be used in contact with
incompatible seal materials.

This product must be used, handled and applied in accordance
with the requirements of the equipment manufacturer's
manuals, bulletins and other documentation.

MSDS Distribution . The information in this document should be made available to
all who may handle the product.

Disclaimer . The information contained herein is based on our current
knowledge of the underlying data and is intended to describe
the product for the purpose of health, safety and environmental
requirements only. No warranty or guarantee is expressed or
implied regarding the accuracy of these data or the results to
be obtained from the use of the product.

8/8
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SAFETY DATA

eXOL

IUBFICANTES

SHEET

ATHENA EP 90 (Group 2)

Mineral oil based GL-4 gear oil
Product code: G010 Date of issue: 2"¢ October 2002

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE
COMPANY/UNDERTAKING

Identification of substance/preparation
Athena EP 90

Application

Automotive gear lubricant

For specific application advice see appropriate Technical Data Sheet or consult your €XOL representative

Company ldentification

C€XOL Lubricants Limited
All Saints Road
Wednesbury

West Midlands

WS10 9TS

Emergency Telephone Number
+44 (0) 121 568 6800

2. COMPOSITION/INFORMATION ON INGREDIENTS

Chemical Composition
Highly refined mineral oil (IP 346 DMSO extract < 3%))
Proprietary performance additives.

Hazardous Components
No component is present at sufficient concentration to require a hazardous classification.

3. HAZARDS IDENTIFICATION

This material is not considered to be hazardous, but should be handled in accordance with good industrial
hygiene and safety practices.

USED ENGINE OILS
Used engine oil may contain hazardous components which have the potential to cause skin cancer.
See Toxicological Information, section 11 of this Safety Data Sheet.
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SAFETY DATA

eXOL

IUBFICANTES

SHEET

4. FIRST-AID MEASURES

Eyes
Wash eye thoroughly with copious quantities of water, ensuring eyelids are held open. Obtain medical advice if
any pain or redness develops or persists.

Skin
Wash skin thoroughly with soap and water as soon as reasonably practicable. Remove heavily contaminated
clothing and wash underlying skin.

Ingestion

If contamination of the mouth occurs, wash out thoroughly with water.

Except as a deliberate act, the ingestion of large amounts of product is unlikely. If it should occur, do not induce
vomiting; obtain medical advice.

Inhalation
If inhalation of mists, fumes or vapour causes irritation to the nose or throat, or coughing, remove to fresh air. If
symptoms persist obtain medical advice.

Medical Advice

Treatment should in general be symptomatic and directed to relieving any effects.

5. FIRE-FIGHTING MEASURES

Use foam, dry powder or water fog. DO NOT USE water jets.

Fires in confined spaces should be dealt with by trained personnel wearing approved breathing apparatus.
Water may be used to cool nearby heat exposed areas/objects/packages. Avoid spraying directly into storage
containers because of the danger of boil-over.

Combustion Products
Toxic fumes may be evolved on burning or exposure to heat.
See Stability and Reactivity, Section 10 of this Safety Data Sheet.

6. ACCIDENTAL RELEASE MEASURES

Contain and recover spilled material using sand or other suitable inert absorbent material.

It is advised that stocks of suitable absorbent material should be held in quantities sufficient to deal with any
spillage which may be reasonably anticipated.

Spilled material may make surfaces slippery.

Protect drains from potential spills to minimise contamination. Do not wash product into drainage system.

In the case of large spills contact the appropriate authorities or telephone 0121-568-6800

In the case of spillage on water, prevent the spread of product by the use of suitable barrier equipment. Recover
product from the surface. Protect environmentally sensitive areas and water supplies.
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SAFETY DATA

eXOL

IUBFICANTES

SHEET

7. HANDLING AND STORAGE

Handling Precautions

Avoid contact with eyes. If splashing is likely to occur wear a full face visor or chemical goggles as appropriate.
Avoid frequent or prolonged skin contact with fresh or used product.

Good working practices, high standards of personal hygiene and plant cleanliness must be maintained at all
times.

Wash hands thoroughly after contact.

Use disposable cloths and discard when soiled. Do not put soiled cloths into pockets.

Fire Prevention
Product contaminated rags, paper or material used to absorb spillages, represent a fire hazard, and should not be
allowed to accumulate. Dispose of safely immediately after use.

Storage Conditions
Store under cover away from heat and sources of ignition.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Exposure Limits

There is no appropriate occupational exposure limit for this material.

Ensure good ventilation.

Avoid, as far as reasonably practicable, inhalation of vapour, mists or fumes generated during use.

If vapour, mists or fumes are generated, their concentration in the workplace air should be controlled to the
lowest reasonably practicable level.

Protective Clothing

Wear face visor or goggles in circumstances where eye contact can accidentally occur.

If skin contact is likely, wear impervious protective clothing and/or gloves.

Protective clothing should be regularly dry cleaned. Change heavily contaminated clothing as soon as reasonably
practicable; dry clean, launder and preferably starch before re-use. Wash any contaminated underlying skin with
soap and water.

Respiratory Protection

Respiratory protection is unnecessary, provided the concentration of vapour, mists or fumes is adequately
controlled.

The use of respiratory equipment must be strictly in accordance with the manufacturers' instructions and any
statutory requirements governing its selection and use.
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9. PHYSICAL AND CHEMICAL PROPERTIES

Typical Values

Grades: EP 90
Test Method Units

Physical state

Colour

Odour

Density @ 15°C ASTM D 1298 kg/m? 891
Kinematic viscosity @ 40°C ASTM D 445 mm?/s 229.1
Kinematic viscosity @ 100°C ASTM D 445 mm?/s 19.85
Flash point (COC) ASTM D 93 °C 222
Pour point ASTM D 97 °C -11

10. STABILITY AND REACTIVITY

Products of this type are stable and unlikely to react in a hazardous manner under normal conditions of use.
Hazardous polymerisation reactions will not occur.
This material is combustible.

Materials to Avoid
Avoid contact with strong oxidizing agents.

Hazardous Decomposition Products

Thermal decomposition products will vary with conditions.

Incomplete combustion will generate smoke, carbon dioxide and hazardous gases, including carbon monoxide,
hydrogen sulphide and oxides of sulphur and phosphorus.

11. TOXICOLOGICAL INFORMATION

Eyes

Unlikely to cause more than transient stinging or redness if accidental eye contact occurs.

Skin
Unlikely to cause harm to the skin on brief or occasional contact but prolonged or repeated exposure may lead to
dermatitis.
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USED ENGINE OILS

Combustion products resulting from the operation of internal combustion engines contaminate engine oils during
use. Used engine oil may contain hazardous components which have the potential to cause skin cancer. Frequent
or prolonged contact with all types and makes of used engine oil must therefore be avoided and a high standard
of personal hygiene maintained.

Ingestion
Unlikely to cause harm if accidentally swallowed in small doses, though larger quantities may cause nausea and
diarrhoea.

Inhalation

At normal ambient temperatures this product will be unlikely to present an inhalation hazard because of its low
volatility.

May cause irritation to eyes, nose and throat due to exposure to vapour, mists or fumes.

May be harmful by inhalation if exposure to vapour, mists or fumes resulting from thermal decomposition
products occurs.

12. ECOLOGICAL INFORMATION

Mobility

Spillages may penetrate the soil causing ground water contamination.

Persistence and degradability
This product is inherently biodegradable.

Bioaccumulative potential
There is no evidence to suggest bioaccumulation will occur.

Aquatic toxicity
Spills may form a film on water surfaces causing physical damage to organisms. Oxygen transfer could also be
impaired.

13. DISPOSAL CONSIDERATIONS

Where possible, arrange for product to be recycled.
Dispose of via an authorised person/ licensed waste disposal contractor in accordance with local regulations.
Incineration may be carried out under controlled conditions provided that local regulations for emissions are met.

14. TRANSPORT INFORMATION

Not classified as hazardous for transport (ADR, RID, UN , IMO, IATA/ICAO).
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15. REGULATORY INFORMATION

Not classified as hazardous for supply.

16. OTHER INFORMATION

Compiled by:

Technical Department

€XOL Lubricants Limited
All Saints Road
Wednesbury

West Midlands

WS10 9TS

This data sheet and the health, safety and environmental information it contains is considered to be accurate as of
the date specified below. We have reviewed any information contained herein which we received from sources

outside €XOL Lubricants Limited. However, no warranty or representation, express or implied is made as to the
accuracy or completeness of the data and information contained in this data sheet.

Health and safety precautions and environmental advice noted in this data sheet may not be accurate for all
individuals and/or situations. It is the user's obligation to evaluate and use this product safely and to comply with
all applicable laws and regulations. No statement made in this data sheet shall be construed as a permission,
recommendation or authorization given or implied to practise any patented invention without a valid licence.

€XOL Lubricants Limited shall not be responsible for any damage or injury resulting from abnormal use of the
material, from any failure to adhere to recommendations, or from any hazards inherent in the nature of the
material.

Issue No. el Revision No: 0 Issued by: D Hall

October 2002 Date of Revision Approved by:
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Material Safety Data Sheet

Shell Naturelle Fluid HF-E 46
Version 1.

Effective Date 09.03.2007
according to EC directive 2001/58/EC

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND COMPANY/UNDERTAKING

Material Name
Uses
Product Code

Manufacturer/Supplier

Telephone
Fax

Emergency Telephone
Number

Shell Naturelle Fluid HF-E 46
Hydraulic oil
001A9034

Shell UK Oil Products Limited
PO Box 3

Ellesmere Port

CH65 4HB

United Kingdom

+44-(0) 151-350-4000
+44-(0) 151-350-4843

+44-(0) 151-350-4595

2. COMPOSITION/INFORMATION ON INGREDIENTS

Preparation description

Hazardous Components

Blend of synthetic esters and additives.

Chemical Name CAS EINECS Symbol(s) R-phrase(s) Conc.
Alkyl thiadiazole 89347-09-1 289-493-3 Xi R43 0.10- 0.50 %
Hindered phenol R53 1.00 - 3.00 %

Additional Information

Refer to chapter 16 for full text of EC R-phrases.

3. HAZARDS IDENTIFICATION
EC Classification

Health Hazards

Signs and Symptoms

Safety Hazards
Environmental Hazards

Not classified as dangerous under EC criteria.

Not expected to be a health hazard when used under normal
conditions. Prolonged or repeated skin contact without proper
cleaning can clog the pores of the skin resulting in disorders
such as oil acne/folliculitis. High-pressure injection under the
skin may cause serious damage including local necrosis. Used
oil may contain harmful impurities.

Local necrosis is evidenced by delayed onset of pain and
tissue damage a few hours following injection. Oll
acne/folliculitis signs and symptoms may include formation of
black pustules and spots on the skin of exposed areas.
Ingestion may result in nausea, vomiting and/or diarrhoea.
Not classified as flammable but will burn.

Not classified as dangerous for the environment.

Print Date 06.04.2007
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Shell Naturelle Fluid HF-E 46

Version 1.
Effective Date 09.03.2007
Material Safety Data Sheet according to EC directive 2001/58/EC
4. FIRST AID MEASURES
General Information :  Not expected to be a health hazard when used under normal
conditions.
Inhalation : No treatment necessary under normal conditions of use. If
symptoms persist, obtain medical advice.
Skin Contact . Remove contaminated clothing. Flush exposed area with water

and follow by washing with soap if available. If persistent
irritation occurs, obtain medical attention. When using high
pressure equipment, injection of product under the skin can
occur. If high pressure injuries occur, the casualty should be
sent immediately to a hospital. Do not wait for symptoms to
develop. Obtain medical attention even in the absence of

apparent wounds.

Eye Contact : Flush eye with copious quantities of water. If persistent
irritation occurs, obtain medical attention.

Ingestion : In general no treatment is necessary unless large quantities
are swallowed, however, get medical advice.

Advice to Physician . Treat symptomatically. High pressure injection injuries require

prompt surgical intervention and possibly steroid therapy, to
minimise tissue damage and loss of function. Because entry
wounds are small and do not reflect the seriousness of the
underlying damage, surgical exploration to determine the
extent of involvement may be necessary. Local anaesthetics or
hot soaks should be avoided because they can contribute to
swelling, vasospasm and ischaemia. Prompt surgical
decompression, debridement and evacuation of foreign
material should be performed under general anaesthetics, and
wide exploration is essential.

5. FIRE FIGHTING MEASURES
Clear fire area of all non-emergency personnel.
Specific Hazards :  Hazardous combustion products may include: A complex

mixture of airborne solid and liquid particulates and gases
(smoke). Carbon monoxide. Unidentified organic and inorganic

compounds.
Extinguishing Media . Foam, water spray or fog. Dry chemical powder, carbon
dioxide, sand or earth may be used for small fires only.
Unsuitable Extinguishing : Do not use water in a jet.
Media
Protective Equipment for  : Proper protective equipment including breathing apparatus
Firefighters must be worn when approaching a fire in a confined space.

6. ACCIDENTAL RELEASE MEASURES
Avoid contact with spilled or released material. For guidance on selection of personal protective
equipment see Chapter 8 of this Material Safety Data Sheet. See Chapter 13 for information on
disposal. Observe all relevant local and international regulations.

Protective measures . Avoid contact with skin and eyes. Use appropriate containment

2/8
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Material Safety Data Sheet

Clean Up Methods

Additional Advice

Shell Naturelle Fluid HF-E 46
Version 1.

Effective Date 09.03.2007
according to EC directive 2001/58/EC

to avoid environmental contamination. Prevent from spreading
or entering drains, ditches or rivers by using sand, earth, or
other appropriate barriers.

Slippery when spilt. Avoid accidents, clean up immediately.
Prevent from spreading by making a barrier with sand, earth or
other containment material. Reclaim liquid directly or in an
absorbent. Soak up residue with an absorbent such as clay,
sand or other suitable material and dispose of properly.

Local authorities should be advised if significant spillages
cannot be contained.

7. HANDLING AND STORAGE

General Precautions

Handling

Storage

Recommended Materials

Unsuitable Materials
Additional Information

Use local exhaust ventilation if there is risk of inhalation of
vapours, mists or aerosols. Properly dispose of any
contaminated rags or cleaning materials in order to prevent
fires. Use the information in this data sheet as input to a risk
assessment of local circumstances to help determine
appropriate controls for safe handling, storage and disposal of
this material.

Avoid prolonged or repeated contact with skin. Avoid inhaling
vapour and/or mists. When handling product in drums, safety
footwear should be worn and proper handling equipment
should be used.

Keep container tightly closed and in a cool, well-ventilated
place. Use properly labelled and closeable containers. Storage
Temperature: 0 - 50°C / 32 - 122°F

The storage of this product may be subject to the Control of
Pollution (Oil Storage) (England) Regulations. Further
guidance maybe obtained from the local environmental agency
office.

For containers or container linings, use mild steel or high
density polyethylene.

PVC.

Polyethylene containers should not be exposed to high
temperatures because of possible risk of distortion.

Exposure to this product should be reduced as low as
reasonably practicable. Reference should be made to the
Health and Safety Executive's publication "COSHH Essentials".

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Exposure Controls

Personal Protective

Occupational Exposure Limits

The level of protection and types of controls necessary will vary
depending upon potential exposure conditions. Select controls
based on a risk assessment of local circumstances.
Appropriate measures include: Adequate ventilation to control
airborne concentrations. Where material is heated, sprayed or
mist formed, there is greater potential for airborne
concentrations to be generated.

Personal protective equipment (PPE) should meet

Print Date 06.04.2007
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Material Safety Data Sheet

Equipment

Respiratory Protection

Hand Protection

Eye Protection
Protective Clothing

Monitoring Methods

Environmental Exposure
Controls

Shell Naturelle Fluid HF-E 46
Version 1.

Effective Date 09.03.2007
according to EC directive 2001/58/EC

recommended national standards. Check with PPE suppliers.
No respiratory protection is ordinarily required under normal
conditions of use. In accordance with good industrial hygiene
practices, precautions should be taken to avoid breathing of
material. If engineering controls do not maintain airborne
concentrations to a level which is adequate to protect worker
health, select respiratory protection equipment suitable for the
specific conditions of use and meeting relevant legislation.
Check with respiratory protective equipment suppliers. Where
air-filtering respirators are suitable, select an appropriate
combination of mask and filter. Select a filter suitable for
combined particulate/organic gases and vapours [boiling point
>65 °C (149 °F)] meeting EN141.

Where hand contact with the product may occur the use of
gloves approved to relevant standards (e.g. Europe: EN374,
US: F739) made from the following materials may provide
suitable chemical protection: PVC, neoprene or nitrile rubber
gloves. Suitability and durability of a glove is dependent on
usage, e.g. frequency and duration of contact, chemical
resistance of glove material, glove thickness, dexterity. Always
seek advice from glove suppliers. Contaminated gloves should
be replaced. Personal hygiene is a key element of effective
hand care. Gloves must only be worn on clean hands. After
using gloves, hands should be washed and dried thoroughly.
Application of a non-perfumed moisturizer is recommended.
Wear safety glasses or full face shield if splashes are likely to
occur. Approved to EU Standard EN166.

Skin protection not ordinarily required beyond standard issue
work clothes.

Monitoring of the concentration of substances in the breathing
zone of workers or in the general workplace may be required to
confirm compliance with an OEL and adequacy of exposure
controls. For some substances biological monitoring may also
be appropriate.

Minimise release to the environment. An environmental
assessment must be made to ensure compliance with local
environmental legislation.

Appearance

Odour

pH

Boiling point

Pour point

Flash point

Explosion / Flammability
limits in air

Auto-ignition temperature
Vapour pressure
Density

Water solubility
n-octanol/water partition
coefficient (log Pow)

9. PHYSICAL AND CHEMICAL PROPERTIES

Green. Liquid.

Slight hydrocarbon.

Not applicable.

> 280 °C / 536 °F estimated value(s)
Typical -51 °C / -60 °F

Typical 219 °C / 426 °F (COC)

Typical 1 - 10 %(V) (based on mineral oil)

> 320 °C /608 °F

< 0.5 Paat 20 °C /68 °F (estimated value(s))
Typical 919 kg/m3 at 15 °C / 59 °F

Negligible.

> 6 (based on information on similar products)

Print Date 06.04.2007
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Kinematic viscosity
Vapour density (air=1)
Evaporation rate (nBuAc=1)

Shell Naturelle Fluid HF-E 46
Version 1.

Effective Date 09.03.2007
according to EC directive 2001/58/EC

Typical 46.1 mm2/s at 40 °C / 104 °F
> 1 (estimated value(s))
Data not available

10.

STABILITY AND REACTIVITY

Stability

Conditions to Avoid
Materials to Avoid
Hazardous
Decomposition Products

Stable.

Extremes of temperature and direct sunlight.

Strong oxidising agents.

Hazardous decomposition products are not expected to form
during normal storage.

11.

TOXICOLOGICAL INFORMATION

Basis for Assessment

Acute Oral Toxicity
Acute Dermal Toxicity
Acute Inhalation Toxicity

Skin Irritation

Eye Irritation
Respiratory Irritation
Sensitisation

Repeated Dose Toxicity
Mutagenicity
Carcinogenicity

Reproductive and
Developmental Toxicity
Additional Information

Information given is based on data on the components and the
toxicology of similar products.

Expected to be of low toxicity: LD50 >2000 mg/kg , Rat
Expected to be of low toxicity: LD50 >2000 mg/kg , Rabbit

Not considered to be an inhalation hazard under normal
conditions of use.

Expected to be slightly irritating. Prolonged or repeated skin
contact without proper cleaning can clog the pores of the skin
resulting in disorders such as oil acne/folliculitis.

Expected to be slightly irritating.

Inhalation of vapours or mists may cause irritation.

Not expected to be a skin sensitiser. May cause an allergic
skin reaction in sensitive individuals.

Not expected to be a hazard.

Not considered a mutagenic hazard.

Components are not known to be associated with carcinogenic
effects.

Not expected to be a hazard.

Used oils may contain harmful impurities that have
accumulated during use. The concentration of such impurities
will depend on use and they may present risks to health and
the environment on disposal. ALL used oil should be handled
with caution and skin contact avoided as far as possible. High
pressure injection of product into the skin may lead to local
necrosis if the product is not surgically removed.

12.

ECOLOGICAL INFORMATION

Ecotoxicological data have not been determined specifically for this product. Information given is
based on a knowledge of the components and the ecotoxicology of similar products.

Acute Toxicity

Mobility

Poorly soluble mixture. May cause physical fouling of aquatic
organisms. Expected to be practically non toxic: LL/EL/IL50 >
100 mg/l (to aquatic organisms) (LL/EL50 expressed as the
nominal amount of product required to prepare aqueous test
extract).

Liquid under most environmental conditions. Floats on water. If
it enters soil, it will adsorb to soil particles and will not be
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Shell Naturelle Fluid HF-E 46

Version 1.
Effective Date 09.03.2007
Material Safety Data Sheet according to EC directive 2001/58/EC
mobile.
Persistence/degradability : Readily biodegradable.
Bioaccumulation :  Contains components with the potential to bioaccumulate.
Other Adverse Effects : Product is a mixture of non-volatile components, which are not

expected to be released to air in any significant quantities. Not
expected to have ozone depletion potential, photochemical
ozone creation potential or global warming potential.

13. DISPOSAL CONSIDERATIONS

Material Disposal . Recover or recycle if possible. It is the responsibility of the
waste generator to determine the toxicity and physical
properties of the material generated to determine the proper
waste classification and disposal methods in compliance with
applicable regulations. Do not dispose into the environment, in
drains or in water courses.

Container Disposal . Dispose in accordance with prevailing regulations, preferably to
a recognised collector or contractor. The competence of the
collector or contractor should be established beforehand.

Local Legislation . Disposal should be in accordance with applicable regional,
national, and local laws and regulations.

EU Waste Disposal Code (EWC): 13 01 12 readily
biodegradable hydraulic oils. Classification of waste is always
the responsibility of the end user.

14. TRANSPORT INFORMATION

ADR
This material is not classified as dangerous under ADR regulations.

RID
This material is not classified as dangerous under RID regulations.

ADNR
This material is not classified as dangerous under ADNR regulations.
IMDG

This material is not classified as dangerous under IMDG regulations.

IATA (Country variations may apply)
This material is not classified as dangerous under IATA regulations.

15. REGULATORY INFORMATION

The regulatory information is not intended to be comprehensive. Other regulations may apply to this
material.

EC Classification :  Not classified as dangerous under EC criteria.
EC Symbols . No Hazard Symbol required
6/8
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EC Risk Phrases
EC Safety Phrases
EINECS

TSCA
Sensitiser not sufficient to

classify

Other Information

Shell Naturelle Fluid HF-E 46
Version 1.

Effective Date 09.03.2007
according to EC directive 2001/58/EC

Not classified.

Not classified.

All components

listed or polymer

exempt.

All components

listed.

Contains thiadiazole derivative. May produce an allergic
reaction.

Environmental Protection Act 1990 (as amended). Health and
Safety at Work Act 1974. Consumers Protection Act 1987.
Control of Pollution Act 1974. Environmental Act 1995.
Factories Act 1961. Carriage of Dangerous Goods by Road
and Rail (Classification, Packaging and Labelling) Regulations.
Chemicals (Hazard Information and Packaging for Supply)
Regulations 2002. Control of Substances Hazardous to Health
Regulations 1994 (as amended). Road Traffic (Carriage of
Dangerous Substances in Packages) Regulations. Merchant
Shipping (Dangerous Goods and Marine Pollutants)
Regulations. Road Traffic (Carriage of Dangerous Substances
in Road Tankers in Tank Containers) Regulations. Road Traffic
(Training of Drivers of Vehicles Carrying Dangerous Goods)
Regulations. Reporting of Injuries, Diseases and Dangerous
Occurrences Regulations. Health and Safety (First Aid)
Regulations 1981. Personal Protective Equipment (EC
Directive) Regulations 1992. Personal Protective Equipment at
Work Regulations 1992.

16. OTHER INFORMATION

R-phrase(s)

Not classified.

R43 May cause sensitisation by skin contact.
R53 May cause long-term adverse effects in the aquatic environment.

MSDS Version Number
MSDS Effective Date
MSDS Revisions

MSDS Regulation

MSDS Distribution

Disclaimer

1.
09.03.2007

A vertical bar (]) in the left margin indicates an amendment
from the previous version.

The content and format of this safety data sheet is in
accordance with Commission Directive 2001/58/EC of 27 July
2001, amending for the second time Commission Directive
91/155/EEC.

The information in this document should be made available to
all who may handle the product.

This information is based on our current knowledge and is
intended to describe the product for the purposes of health,
safety and environmental requirements only. It should not

Print Date 06.04.2007

7/8
MSDS_GB





Shell Naturelle Fluid HF-E 46
Version 1.

Effective Date 09.03.2007
Material Safety Data Sheet according to EC directive 2001/58/EC

therefore be construed as guaranteeing any specific property
of the product.
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SHELL AGRICULTURAL GAS OIL

Data Sheet No. F32002 Revision : 02 10 2002 REPLACES F32002 : 11 01 01

This data sheet has been prepared in accordance with the requirements of the Data Sheet Directive 91/155/EEC.

RECOMMENDED USES

Shell Agricultural Gas Oil is recommended for use as :
a fuel for small industrial boilers for horticultural and agricultural space heating applications, furnaces and dryers.

If Shell Agricultural Gas Oil is used for a purpose not covered in this section, Shell UK Ltd would be grateful to receive information
on the application.

KNOWN MISUSES/ABUSES

Shell Agricultural Gas Oil is not to be used as :

a solvent or cleaning agent. It should never be siphoned by sucking the liquid up a tube by mouth, or stored near sources of heat
or ignition.

The disposal of Shell Agricultural Gas Oil to soil, watercourses and drains is a legal offence.

1: IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE COMPANY/UNDERTAKING

PRODUCT : SHELL AGRICULTURAL GAS OIL

COMPANY : SHELL UK OIL PRODUCTS LIMITED

TECHNICAL CONTACT: PRODUCT HSE DEPARTMENT

ADDRESS : STANLOW MANUFACTURING COMPLEX,
PO BOX 3, ELLESMERE PORT, CH65 4HB

TELEPHONE : 0151-350-4000

EMERGENCY TELEPHONE NUMBER : 0151-350-4595

2. COMPOSITION/INFORMATION ON INGREDIENTS

Shell Agricultural Gas Oil is a preparation manufactured from gas oils, derived from crude petroleum, and additives, none of
which impart any additional hazard to the finished product.

The hydrocarbon components will include straight-run gas oil, and may contain vacuum and/or cracked gas oil components.
It is a requirement of H.M. Customs and Excise that all reduced duty fuels contain Quinizarin and C.l. Solvent Red 24.
Rebated fuels marketed within the European Union must also contain C.l. Solvent Yellow 124. Shell Agricultural Gas Oil
contains C.l.Solvent Red 24, Quinizarin and C.I. Solvent Yellow 124 at 4 ppm, 1.75 ppm and 6 ppm respectively.

The following components, which have health effects, are present at significant concentrations.

CONC. COMPONENT EINECS CLASS RISK PHRASES
< 100% Fuels, diesel 269-822-7 Xn R40 Limited evidence of a carcinogenic effect
Xn R65 Harmful: may cause lung damage if swallowed
R66 Repeated exposure may cause skin dryness and
cracking
N R51/53 Toxic to aquatic organisms, may cause long-term

adverse effects in the aquatic environment
Exposure limit values exist for the following constituents:

None.
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3: HAZARD IDENTIFICATION

Shell Agricultural Gas Oil is classified for supply purposes as : Harmful ( R40: Limited evidence of a carcinogenic effect and
R65: Harmful: may cause lung damage if swallowed), and Dangerous for the Environment ( R51/53 Toxic to aquatic
organisms, may cause long-term adverse effects in the aquatic environment).

Shell Agricultural Gas Oil satisfies the criteria for the additional risk phrase - R66: Repeated exposure may cause skin dryness
or cracking.

Shell Agricultural Gas Oil is a combustible liquid, which may explode under certain conditions, e.g. in the presence of
electrostatic charges generated, for example, during pumping or tank cleaning or by other sources of ignition or flame
impingement on containers.

Accidental ingestion can lead to vomiting and aspiration into the lungs, which can result in chemical pneumonitis, which can
be fatal.

Prolonged and repeated skin contact can lead to defatting of the skin, drying, cracking, dermatitis, erythema, oil acne and oil
folliculitis. Warty growths have occurred and these can become cancerous.

Exposure to high vapour concentrations can lead to nausea, headache and dizziness. Excessive and prolonged exposure to
mists may cause a chronic inflammatory reaction of the lungs and a form of pulmonary fibrosis.

It should be assumed that the flashpoint of Shell Agricultural Gas Oil is equal to or less than 60.5 Deg. C. unless the carrier
has obtained contrary test data. Consequently, Shell Agricultural Gas Oil is classified for conveyance purposes as a
flammable liquid.

Shell Agricultural Gas Oil will not biodegrade in anaerobic conditions and, hence, can be persistent. It contains components
which have a high potential to bioaccumulate.

4: FIRST AID MEASURES

INHALATION
Remove the affected person to fresh air. If breathing has stopped administer artificial respiration. Give cardiac massage if
necessary. If the person is breathing, but unconscious, place in the recovery position. Obtain medical assistance immediately.

SKIN

Flush the contaminated skin with water. Use soap if available. Contaminated clothing should be soaked with water, removed,
and laundered before reuse.

EYES

Flush the eye with copious quantities of water. If irritation persists refer for medical attention.

INGESTION

DO NOT INDUCE VOMITING. If ingestion is suspected, wash out the mouth with water, and send to hospital immediately.
Show this Data Sheet to the physician drawing attention to "Notes for Doctors" in Section 11 below.

5: FIRE-FIGHTING MEASURES

Extinguishants - Large Fire : Foam/Water Fog - NEVER USE WATER JET
- Small Fire : Foam/Dry Powder/CO2/Sand/Earth

6: ACCIDENTAL RELEASE MEASURES

LAND SPILLAGES

IMMEDIATE EMERGENCY ACTION

Clear people away from the area to a safe place

Do not operate electrical equipment unless flameproof
Summon aid of emergency services if warranted
Treat or refer casualties if necessary

FURTHER ACTION - FIRE
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IF SAFE : -

Stop product flow

Use foam, dry powder or carbon dioxide extinguishers
Containers exposed to fire can be cooled by water fog/spray
*** NEVER USE WATER JET ***

FURTHER ACTION - SPILLAGE

IF SAFE : -

Extinguish naked lights, eg cigarettes - AVOID MAKING SPARKS

Position fire fighting equipment

Try to stop the flow of liquid product

Prevent product entering waterways, drains etc. (Covering with wet sacking helps)

Use sand, earth or other suitable material

If product reaches waterways, drains etc. inform local and fire authorities

Reclaim product directly or absorb in suitable medium and transfer to suitable, clearly marked containers
See section 13 for disposal of contaminated product and waste

MARITIME SPILLAGES

Any spillage of Shell Agricultural Gas QOil which results in overside pollution must be treated in accordance with the guidelines
laid down in the respective Vessel Oil Spill Response Contingency Plan, as required by MARPOL 73/78 Annex 1, Regulation
26. Where the vessel is not required to comply with such legislation, the Owner's and/or Charterer's instructions must be
followed. In the absence of any other guidelines, any spillage in territorial/coastal waters must be immediately reported to the
appropriate maritime authority, e.g. coast guard, the vessel's local agent if applicable, and the vessel's Owner/Charterer. In
international waters, any spillage should be reported to the nearest coastal state, and additional guidance should sought
immediately from the vessel's Owner/Charterer.

7: HANDLING AND STORAGE

HANDLING

Shell Agricultural Gas Oil is designed to be used in closed systems and in off-road vehicle fuel systems. No special handling
precautions are necessary other than care to avoid skin contact with the product. Owing to its classification as a carcinogen,
care should be taken to minimise contact. Electrical continuity is required between the transport and storage vessels during
product transfer.

STORAGE

The main considerations relating to the storage of Shell Agricultural Gas Oil are the suitability of the storage vessel and the
avoidance of sources of ignition.

8: EXPOSURE CONTROLS/PERSONAL PROTECTION

EXPOSURE LIMIT VALUES

The following limits are taken from The Health and Safety Executive's Guidance Note EH40 Occupational Exposure Limits
2000.

None.

RECOMMENDED PROTECTIVE CLOTHING

Impervious gloves and overalls where regular contact is likely, and goggles if there is a risk of splashing

F32002 03:10: 02 Page 3 of 8





9: PHYSICAL AND CHEMICAL PROPERTIES

Physical State : Mobile liquid at ambient temperature
Appearance : Clear Red/ Brown
Odour : Characteristic
Acidity/Alkalinity : Not applicable
Initial Boiling Point : 180 Deg. C.
Flashpoint : > 56 Deg. C.
Flammability : Not applicable
Autoflammability : ca. 220 Deg. C.
Flammability Limits - Upper : 6 % vol.

- Lower : 1 % vol.
Explosive Properties : Not applicable
Oxidising Properties : Not applicable
Vapour Pressure @ 20 Deg. C. : <0.1 k.Pa
Relative Density @ 15 Deg. C. : 0.82 to 0.87
Solubility : Water Solubility : Very Low

Fat solubility/solvent : Not available
Partition Coefficient, n-octanol water : 3to>6
Vapour Density (Air =1) : >5
Viscosity @ 40 Deg. C. : 2to 5 cSt.

10: STABILITY AND REACTIVITY

CONDITIONS TO AVOID

Sources of ignition. Extremes of temperature.

MATERIALS TO AVOID

Strong oxidising agents, eg. chlorates which may be used in agriculture.

DECOMPOSITION PRODUCTS

The substances arising from the thermal decomposition of these products will largely depend upon the conditions bringing
about decomposition. The following substances may be expected from normal combustion :

Carbon Dioxide Unburnt Hydrocarbons

Carbon Monoxide Unidentified Organic and Inorganic Compounds
Water Nitrogen Oxides

Particulate Matter Sulphur Oxides

Polycyclic Aromatic Hydrocarbons

11: TOXICOLOGICAL INFORMATION

ACUTE HEALTH HAZARDS AND ADVICE

Shell Agricultural Gas Oil is classified as harmful owing to the aspiration hazard.

Shell Agricultural Gas Oil carries the additional risk phrase - repeated exposure may cause skin dryness or cracking.

The main hazards are: in the case of inhalation of higher vapour concentrations, of effects on the central nervous system ;
in the case of skin contact of, defatting and irritation ; in the unlikely event of ingestion, of aspiration into the lungs with possible
resultant chemically induced pneumonia.

Exposure to higher vapour concentrations can lead to nausea, headache, dizziness, loss of consciousness, and, in oxygen
deficient environments, death. A person exposed to significant concentrations of vapour may display drunken behaviour, and

his judgement can be impaired.

If the product is accidentally ingested, irritation to the gastric mucous membranes can lead to vomiting. If this occurs, there is
a high probability of the product being aspirated into the lungs, which can lead to chemical pneumonitis which can be fatal.
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INHALATION

Under normal conditions of use Shell Agricultural Gas Oil is not expected to present an inhalation hazard.

Precautions :

Inhalation of vapours should be avoided. Where, exceptionally, higher concentrations of the vapour may be encountered, e.g.
in the event of a spillage in a badly ventilated area, persons should not be allowed to enter the area, even in an emergency,
until the atmosphere has been checked and passed as safe for entry by a competent person.

First Aid :

Remove the affected person to fresh air. If breathing has stopped administer artificial respiration. Give cardiac massage if
necessary. If the person is breathing, but unconscious, place in the recovery position. Obtain medical assistance immediately.

SKIN

Shell Agricultural Gas Qil is slightly irritating to the skin, and has a defatting action on the skin.

Precautions :

Avoid contact with the skin by the use of suitable protective clothing.

First Aid :

Flush the contaminated skin with water. Use soap if available. Contaminated clothing should be soaked with water, removed,
and laundered before reuse.

EYES

Shell Agricultural Gas Oil may cause discomfort to the eye.

Precautions :

If there is a risk of splashing while handling the liquid, suitable eye protection should be used.

First Aid :

Flush the eye with copious quantities of water. If irritation persists refer for medical attention.

INGESTION

Shell Agricultural Gas Oil is classified as harmful owing to the aspiration hazard. Ingestion can lead to vomiting and aspiration
into the lungs, which can result in chemical pneumonitis, which can be fatal.

Precautions :

Accidental ingestion is unlikely. Normal handling and hygiene precautions should be taken to avoid ingestion.

First Aid :

DO NOT INDUCE VOMITING Wash out the mouth with water, and, if ingestion is suspected, send to hospital immediately.

Show this Data Sheet to the physician drawing attention to "Notes for Doctors" below.

CHRONIC HEALTH HAZARD AND ADVICE

Shell Agricultural Gas Oil is classified as a category 3 carcinogen.

The main hazards arise from skin contact and in the inhalation of mists.
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Skin contact over prolonged and repeated periods can lead to defatting of the skin, dermatitis, erythema, oil acne and oil
folliculitis. Where occupational and personal hygiene practices have been of a poor standard, warty growths have occurred
and these can become cancerous.

Excessive and prolonged inhalation of mists may cause a chronic inflammatory reaction of the lungs and a form of pulmonary
fibrosis.

NOTES FOR DOCTORS

HIGH PRESSURE INJECTION INJURIES

High pressure injection injuries require surgical intervention and possibly steroid therapy to minimise tissue damage and loss
of function. Because entry wounds are small and do not reflect the seriousness of the underlying damage, surgical exploration
to determine the extent of involvement may be necessary. Local anaesthetics or hot soaks should be avoided because they
can contribute to swelling, vasospasm and ischaemia. PROMPT surgical decompression, debridement and evacuation of
foreign material should be performed under general anaesthetic, and wide exploration is essential.

INGESTION AND ASPIRATION OF PETROLEUM PRODUCTS

There may be a risk to health where low viscosity products are aspirated into the lungs following vomiting, although this is
uncommon in adults. Such aspiration would cause intense local irritation and chemical pneumonitis. Children, and those in
whom consciousness is impaired, will be more at risk. Emesis of lubricants is not usually necessary, unless a large amount
has been ingested, or some other compound has been dissolved in the product. If this is indicated - for example, when there
is rapid onset of CNS depression from a large ingested volume - gastric lavage under controlled hospital conditions, with full
protection of the airway is required. Supportive care may include oxygen, arterial blood gas monitoring, respiratory support
and, if aspiration has occurred, treatment with corticosteroids and antibiotics. Seizures should be controlled with Diazepam,
or appropriate equivalent drug.

12: ECOLOGICAL INFORMATION

Shell Agricultural Gas Oil contains fuels, diesel which is classified as toxic to aquatic organisms/ may cause long-term adverse
effects in the aquatic environment.

IR
Shell Agricultural Gas Oil is a mixture of mainly non-volatile components, which when released to air will react rapidly with
hydroxyl radicals and ozone.

WATER

If released to water, Shell Agricultural Gas Oil will evaporate at a very slow rate. A small proportion will dissolve. Dissolved
components will be either absorbed in sediments or evaporate to air. In aerobic water and sediments they will biodegrade,
but in anaerobic conditions they will persist.

SOIL

Small volumes released on land will evaporate at a very slow rate, with a proportion of the product being absorbed in the upper
soil layers and being subject to biodegradation. Larger volumes may penetrate into anaerobic soil layers in which the product
will persist. The product may reach the water table on which it will form a floating layer, and move along with the groundwater
flow. In this case the more soluble components, such as aromatics, will cause groundwater contamination.

13: DISPOSAL CONSIDERATIONS

Shell Agricultural Gas Oil is a special waste owing to its supply classification. It should be disposed of to a licensed waste
contractor. Any disposal route should comply with local byelaws and the requirements of the Environmental Protection Act,
1990.
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14: TRANSPORT INFORMATION

It should be assumed that the flashpoint of Shell Agricultural Gas Oil is equal to or less than 60.5 Deg. C. unless the carrier
has obtained contrary test data.

UN Number : 1202
Proper Shipping Name : Gas QOil
Symbol : Flammable Liquid
Packing Group : 1]
Marine Pollutant : No
IATA/ICAO Hazard Class : 3

IMO Hazard Class : 3.3
Class : 3
Classification Code : F1
Hazard Identification No. : 30
Hazchem Code : 3|1z

15: REGULATORY INFORMATION

This material has been classified according to the requirements of the Chemicals ( Hazard Information and Packaging for
Supply) Regulations.

Dangerous for Supply

Symbols : St Andrew's Cross
Dead Fish and Tree
Categories of Danger : Category 3 Carcinogen
Harmful
Risk Phrases : R40 Limited evidence of a carcinogenic effect
R65 Harmful: may cause lung damage if swallowed
R66 Repeated exposure may cause skin dryness or cracking

R51/53 Toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environmen

Safety Phrases : S2 Keep out of the reach of children
S24 Avoid contact with the skin.
S36/37  Wear suitable protective clothing and gloves
S61 Avoid release to the environment. Refer to special instructions /
safety data sheets
S62 If swallowed, do not induce vomiting : seek medical advice immediately

and show this label or container

Contains : Fuels, diesel

16: OTHER INFORMATION

The references set out below give further information on specific aspects.

LEGISLATION

Consumer Protection Act 1987
Control of Pollution Act 1974
Environmental Protection Act 1990
Factories Act 1961

Health and Safety at Work Act 1974

Carriage of Dangerous Goods by Road and Rail (Classification, Packaging and Labelling) Regulations
Chemical (Hazards, Information, and Packaging for Supply) Regulations

Control of Substances Hazardous to Health Regulations

Dangerous Substances in Harbour Areas Regulations

Merchant Shipping (Dangerous Goods and Marine Pollutants) Regulations

Road Traffic (Carriage of Dangerous Substances in Packages etc.) Regulations

Road Traffic (Carriage of Dangerous Substances in Road Tankers and Tank Containers) Regulations
Road Traffic (Training of Drivers of Vehicles Carrying Dangerous Goods) Regulations

Reporting of Injuries, Diseases and Dangerous Occurrences Regulations

Special Waste Regulations
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GUIDANCE NOTES

CS/15 The cleaning and gas freeing of tanks containing flammable residues

HS(G)22 Electrical apparatus for use in potentially explosive atmospheres

HS(G)50 The storage of flammable liquids in fixed tanks (up to 10000m3 total capacity)
HS(G)51 The storage of flammable liquids in containers

HS(G)50 The storage of flammable liquids in fixed tanks (exceeding 10000m3 total capacity)
HS(G)140 The safe use and handling of flammable liquids

HS(G)71 The storage of packaged dangerous substances

EH/40 Occupational Exposure Limits

EH/58 The Carcinogenicity of Mineral Oils

MS24 Health surveillance of occupational skin disease

BRITISH STANDARDS

BS 799 Specification for Oil Burning Equipment

BS 2000 Methods of Test for Petroleum and its Products

BS 2869 Fuel Oils for Oil Engines and Burners for Non-Marine Use

BS 5345 Selection, Installation and Maintenance of Electrical Apparatus for Use in Potentially
Explosive Atmospheres

BS 5410 Oil Firing

BS 5958 Control of Undesirable Static Electricity

BS 6380 Low Temperature Properties and Cold Weather Use of Diesel Fuel and Gas Oils (Classes
Al, A2 and D of BS 2869)

OTHER LITERATURE

Concawe Report 01/97  Petroleum Products - First Aid Emergency and Medical Advice
Department of the Environment - Waste Management - The Duty of Care - A Code of Practice
European Model Code of Safe Practice in the Storage and Handling of Petroleum Products
Institute of Petroleum Marketing Safety Code

Department of Trade - Code of Portable Tanks and Road Tank Vehicles for the Carriage of Liquid
Dangerous Goods in Ships

ADDRESSES

Concawe, Boulevard du Souverain 165 B - 1160 Brussels, Belgium
Institute of Petroleum, 61 New Cavendish Street, London W1
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ANTIFREEZE CONCENTRATE

Data Sheet No. L84042 Revision : 23 08 2004 REPLACES L84042 :

This data sheet has been prepared in accordance with the requirements of the Data Sheet Directive 91/155/EEC.

RECOMMENDED USES

Antifreeze Concentrate is recommended for use as :
an antifreeze

If Antifreeze Concentrate is used for a purpose not covered in this section, Shell UK Ltd would be grateful to receive information
on the application.

KNOWN MISUSES/ABUSES

Antifreeze Concentrate is not to be used as :

The most common misuse is that of ingestion by children. For this reason, Antifreeze Concentrate contains an aversive agent. It is
most important that Antifreeze Concentrate be kept safely out of reach or locked away.

The disposal of Antifreeze Concentrate to soil, watercourses and drains is a legal offence.

1: IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE COMPANY/UNDERTAKING

PRODUCT : ANTIFREEZE CONCENTRATE

COMPANY : SHELL UK OIL PRODUCTS LIMITED

TECHNICAL CONTACT: PRODUCT HSE DEPARTMENT

ADDRESS : STANLOW MANUFACTURING COMPLEX,
PO BOX 3, ELLESMERE PORT, CH65 4HB

TELEPHONE : 0151-350-4000

EMERGENCY TELEPHONE NUMBER : 0151-350-4595

2: COMPOSITION/INFORMATION ON INGREDIENTS

Antifreeze Concentrate is a preparation manufactured from ethanediol (ethylene glycol), additives and a taste aversive agent.
CONC. COMPONENT EINECS CLASS RISK PHRASES

>90%  Ethanediol 203-473-3 Xn R22 Harmful if swallowed

Exposure limit values exist for the following constituents:

Ethanediol

3: HAZARD IDENTIFICATION

Antifreeze Concentrate is classified as dangerous for supply.
Antifreeze Concentrate is not classified as dangerous for conveyance.
It contains ethanediol to which exposure limits apply.

Ethanediol is readily biodegradable and poses a significant risk of oxygen deletion in aquatic systems.
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4: FIRST AID MEASURES

INHALATION

Remove the person affected to fresh air. If rapid recovery does not occur, obtain medical attention.

SKIN

Wash contaminated skin with water. Use soap if available. Do not delay.

EYES

Flush the eye with copious quantities of water for up to 10 minutes. Refer for medical attention.

INGESTION

The normal advice given in the case of ingestion of hydrocarbon products is that vomiting should be avoided due to the risk
of aspiration into the lungs, however, owing to the toxic effects and rapid absorption from the stomach, this advice is modified
for Antifreeze Concentrate as follows :

SEEK QUALIFIED MEDICAL ASSISTANCE IMMEDIATELY.

IF THE PATIENT IS UNCONSCIOUS, DO NOT INDUCE VOMITING.

WITH A CONSCIOUS PATIENT, if hospital assistance is not likely to be immediately available, attempt to induce vomiting.

SHOW A COPY OF THIS DATA SHEET TO THE PHYSICIAN,
draw attention to "Notes for Doctors" in Section 11 below.

5: FIRE-FIGHTING MEASURES

Extinguishants - Large Fire : Alcohol Resistant Foam/Water Fog - NEVER USE WATER JET
- Small Fire : Alcohol Resistant Foam/Water Fog/Dry Powder/CO2/Sand/Earth

Special Protective Equipment for Firefighters

The choice of protective equipment must only be undertaken in the light of a dynamic risk assessment by the officer in charge
of the incident. Whilst the content of this section may inform the choice of protective equipment used, the choice of protective
equipment will be highly dependent on local conditions.

For large fires, the officer in charge may consider; self contained breathing apparatus (EN 137).

Further guidance on protective equipment for professional fire fighters can be obtained from the home office.

DECOMPOSITION PRODUCTS

Refer to section 10 - stability and reactivity.

6: ACCIDENTAL RELEASE MEASURES

Extinguish naked flames, avoid contact with skin, eyes, and clothing. Wear plastic or rubber gloves, goggles or face shield
and boots. Make best endeavours to prevent entry to drains or watercourses.

LARGE SPILLS should be bunded by a suitable medium such as sand or earth. The liquid should be reclaimed directly or in
an adsorbent medium and then transferred to suitable, clearly marked containers and disposed of in accordance with local
byelaws and the requirements of the Environmental Protection Act 1990. Any containers used to collect the spilled material
or absorbent should be labelled to indicate contents and hazards.

SMALL SPILLS should be soaked up with sand or earth and disposed of as for large spills.

L84042 23:08:04 Page 2 of 8





7: HANDLING AND STORAGE

HANDLING

Antifreeze Concentrate does not require any special handling techniques, but it should be handled in suitable containers and
spillage avoided. Avoid contact with skin, eyes and clothing. Do not breathe mists, aerosols or vapours. Maximum handling
temperature 60 Deg. C.

STORAGE

The storage of Antifreeze Concentrate is not subject to any special controls or restrictions. It should be stored in properly
designed, closable, labelled containers, eg mild steel or high density polyethylene (HDPE). Keep away from children,
foodstuffs and animal feed.

8: EXPOSURE CONTROLS/PERSONAL PROTECTION

EXPOSURE LIMIT VALUES

The following limits are taken from The Health and Safety Executive's Guidance Note EH40 Occupational Exposure Limits
2002.

UK Occupational Exposure Standards :
Ethanediol, particulate 10 mg/cubic metre 8-hour TWA value

Ethanediol, vapour 60 mg/cubic metre 8-hour TWA value
125 mg/cubic metre 15-min TWA value

RECOMMENDED MONITORING PROCEDURES

Reference should be made to HSE's publication Methods for the Determination of Hazardous Substances (MDHS) 14/3 and
88.

PERSONAL PROTECTIVE EQUIPMENT

The use of personal protective equipment is only one aspect of an integrated approach to the Control Of Substances
Hazardous to Health.

The management of Health and Safety at Work Regulations 1992 require employers to identify and evaluate the risks to health
and to implement appropriate measures to eliminate or minimise those risks.

The choice of personal protective equipment is highly dependent upon local conditions, e.g. exposure to other chemical
substances and micro-organisms, thermal hazards (protection from extremes of cold and heat), electrical hazards, mechanical
hazards and appropriate degree of manual dexterity required to undertake an activity.

Whilst the content of this section may inform the choice of personal protective equipment used, the limitations of any data
which can be provided must be fully understood, e.g. personal protective equipment chosen to protect employees from
occasional splashes maybe entirely inadequate for activities involving partial or complete immersion.

If the levels of vapour or particulate in air are likely to exceed the occupational exposure standards then consideration should
be given to the use of local exhaust ventilation to reduce personal exposure. The choice of personal protective equipment
should only be undertaken in the light of a full COSHH and risk assessment by a suitably qualified competent person ( e.g.
a professionally qualified occupational hygienist).

Effective protection is only achieved by correctly fitting and well maintained equipment and employers should ensure that
appropriate training is given. All personal protective equipment should be regularly inspected and replaced if defective.

In the first instance, further guidance maybe obtained through HSE's publication "COSHH - a brief guide to the regulations"
(INDG136(rev1)).

Hand Protection :-

Chemical protective gloves are made from a wide range of materials, but there is no single glove material ( or combination
of materials) which gives unlimited resistance to any individual or combination of substances or preparations. The extent of
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the breakthrough time will be affected by a combination of factors which include permeation, penetration, degradation, use
pattern ( full immersion, occasional contacts) and how the glove is stored when not in use.

Theoretical maximum levels of protection are seldom achieved in practice and the actual level of protection can be difficult to
assess.

Effective breakthrough time should be used with care and a margin of safety should be applied. HSE guidance on protective
gloves recommends a 75% safety factor to be applied to any figures obtained in a laboratory test.

Nitrile gloves may offer relatively long breakthrough times and slow permeation rates. Test data, e.g breakthrough data
obtained through test standard EN374-3:1994 are available from reputable equipment suppliers.

Personal hygiene is a key element of effective hand care. Gloves must only be worn on clean hands. After using gloves, hands
should be washed and dried thoroughly. A non perfumed moisturiser should be applied.

Respiratory Protection

At standard temperature and pressure, the Occupational Exposure Standards are unlikely to be exceeded.

Care should be taken to keep exposures below applicable occupational exposure limits. If this cannot be achieved, use of a
respirator fitted with an organic vapour cartridge combined with a particulate prefilter should be considered.

Half masks (EN 149) or valved half masks( EN 405) in combination with type A2 (EN 141) and P2/3 (EN 143) prefilters maybe
considered.

If Antifreeze Concentrate is subjected to elevated temperatures, say, half masks (EN 149) or valved half masks( EN 405) in
combination with type AX (EN 371) and P2/3 (EN 143) prefilters maybe considered.

Eye Protection

Goggles conforming to a minimum standard of BS EN 166 345B should be considered if there is a possibility of eye contact
with Antifreeze Concentrate through splashing.

Higher rated eye protection must be considered for highly hazardous operations or work areas, employees involved in
metalworking operations such as chipping, grinding or cutting may require additional protection to avert injury from fast moving
particles or broken tools.

9: PHYSICAL AND CHEMICAL PROPERTIES

Physical State : Liquid at ambient temperature
Appearance : Dyed or colourless
Odour : Characteristic
Acidity/Alkalinity : pH 7-9 (solution in water at 50gms/100mls)
Initial Boiling Point : >150 Deg. C.
Freezing Point : <-30 Deg. C. (50% solution in water)
Flashpoint : >100 Deg. C.
Flammability : Not applicable
Autoflammability : 417 Deg. C. *
Flammability Limits - Upper : Not determined
- Lower : 3.0 % vol. *

Explosive Properties :

Oxidising Properties :

Vapour Pressure @ 20 Deg. C. :

Relative Density @ 20 Deg. C. :

Solubility : Water Solubility :

Fat solubility/solvent :

Partition Coefficient, n-octanol water :
Vapour Density (Air =1) :

Viscosity @ 20 Deg. C. :

Values marked with a * refer to ethanediol

Not applicable

Not applicable

<10 Pa

1.12-1.14
Completely miscible
Not determined
>1.0*

Not determined

Not determined
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10: STABILITY AND REACTIVITY

CONDITIONS TO AVOID

Extremes of temperature. Store between 0 and 50 Deg. C.

MATERIALS TO AVOID

Strong oxidising agents, eg. chlorates which may be used in agriculture.

DECOMPOSITION PRODUCTS

The substances arising from the thermal decomposition of these products will largely depend upon the conditions bringing
about decomposition. The following substances may be expected from normal combustion :

Carbon Dioxide Unidentified Organic and Inorganic Compounds
Carbon Monoxide Particulate Matter
Water Nitrogen Oxides

11: TOXICOLOGICAL INFORMATION

Basis of Assessment

Toxicological data may not have been determined specifically for all end points ( e.g. mutagenicity, carcinogenicity,
reproductive toxicity, repeated dose and acute toxicity, corrosivity, irritation, sensitisation etc ) for this substance/preparation.
Assessment will be based on a combination of test data, human experience, toxicological data generated on similar
components and the conventional method.

Antifreeze Concentrate is classified as harmful by ingestion (deaths have been reported on swallowing large quantities). The
toxicity of ethanediol is principally due to it's metabolites. Renal damage has been observed in man with the deposition of
oxalate crystals.

At very high doses in animal experiments, foetotoxicity has been observed, but it's relevance to man has still to be clarified.

Antifreeze Concentrate contains an aversive agent which has an extremely bitter taste.

ACUTE HEALTH HAZARDS AND ADVICE

INHALATION

Due to its low vapour pressure, Antifreeze Concentrate is not considered likely to present an inhalation hazard at ambient
temperature. At elevated temperatures, the vapour may irritate the respiratory tract.

Precautions :

Inhalation of vapour, mists and aerosols should be avoided. If this cannot be achieved by safe working practices, suitable
respiratory protection should be used.

First Aid :

Remove the person affected to fresh air. If rapid recovery does not occur, obtain medical attention.

SKIN

Antifreeze Concentrate is expected to be slightly irritating to the skin and is harmful by skin absorption on prolonged or

repeated exposure.

Precautions :

All contact must be avoided by the use of suitable protective clothing Launder contaminated clothing before reusing.
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First Aid :

Wash contaminated skin with water. Use soap if available.

EYES

Antifreeze Concentrate is expected to be moderately, possibly severely, irritating to the eye.

Precautions :

If there is a risk of splashing while handling the liquid, suitable eye protection should be used.

First Aid :

Do not delay. Flush the eye with copious quantities of water for up to 10 minutes. Refer for medical attention.

INGESTION

Ingestion of ethanediol may lead to serious intoxication, and possibly death. There may be effects on the central nervous
system, on the cardio-pulmonary system, and on the kidneys, with renal failure. Ingestion of as little as 100 millilitres may be
fatal for an adult. Antifreeze Concentrate is rapidly absorbed causing symptoms resembling alcohol intoxication, and
cardio-vascular effects. Death may occur from renal or hepatic failure : survivors usually have complete recovery of renal
function, although cerebral damage may be permanent.

Precautions :

Accidental ingestion is unlikely except in the case of children. Normal handling and hygiene precautions to avoid ingestion,
especially by keeping out of reach of children.

First Aid :

The normal advice given in the case of ingestion of hydrocarbon products is that vomiting should be avoided owing to risks
of aspiration into the lungs. Owing to the toxic effects and rapid absorption from the stomach, this advice is modified for
Antifreeze Concentrate as follows :

SEEK QUALIFIED MEDICAL ASSISTANCE IMMEDIATELY.

IF THE PATIENT IS UNCONSCIOUS, DO NOT INDUCE VOMITING.

WITH A CONSCIOUS PATIENT, if hospital assistance is not likely to be immediately available, attempt to induce vomiting.

SHOW A COPY OF THIS DATA SHEET TO THE PHYSICIAN.

CHRONIC HEALTH HAZARD AND ADVICE

Continued exposure to vapour of Antifreeze Concentrate can induce unconsciousness, nystagmus and lymphocyosis. Death
from ingestion of the liquid is due to renal or hepatic failure. Survivors usually have complete recovery of renal function.
Cerebral damage may however be permanent. There is no human or animal evidence for carcinogenicity or mutagenicity.

HEALTH ADVICE TO PHYSICIANS

Treat by observation and supportive measures as indicated by the patient's condition.
The essentials of therapy are :

. Supportive treatment of respiratory distress and shock.

. Correction of metabolic acidosis and hypocalcemia.

. Rapid and sustained diuresis when possible with the use of hypertonic mannitol.

. Immediate peritoneal or haemodialysis.

. Thiamine and pyridoxine supplements.

. Intravenous administration of ethanol if the diagnosis is recognised within 6 hours after ingestion, and

. Treatment for renal failure with dialysis as needed to keep patient free from signs and symptoms of uraemia.

~NOoO UM WNE
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12: ECOLOGICAL INFORMATION

Ecotoxicological data may not have been determined specifically for all end points for this substance/preparation. Assessment
will be based on a combination of test data, other available evidence, ecotoxicological data generated on similar components
and the conventional method.

Antifreeze Concentrate should be managed in the environment as a preparation at most slightly toxic but posing an indirect
hazard to the aquatic environment because of ready biodegradation leading to oxygen depletion. Avoid gross contamination
of the soil. Minimise contamination of water because of deoxygenation hazard. Spilled material should be contained and
removed as completely as possible. Final traces can be dispersed with water.

IR

Antifreeze Concentrate is a mixture of non-volatile components, which are not expected to be released to air in any significant
quantities.

WATER
If released to water, Antifreeze Concentrate will dissolve. In view of deoxygenation hazard, consider dilution or (artificial)

reaeration. It will not bioaccumulate significantly.

SOIL

If released to soil Antifreeze Concentrate is highly mobile and will, in significant quantities, permeate to lower soil levels and
may reach groundwater in which it will dissolve.

13: DISPOSAL CONSIDERATIONS

Antifreeze Concentrate should be disposed of to a licensed waste contractor.

Any disposal route must satisfy the requirements of the of the Environmental Protection Act, 1990, the Environment Act 1995,
and should comply with any local byelaws. byelaws.

Antifreeze Concentrate is controlled by the Special Waste Regulations 1996.

Envirowise offers free advice through a national helpline. Initial contact by industry and commerce should be made to the
Environment and Energy helpline ( 0800 585 794). The Envirowise programme is sponsored by Government and seeks to
encourage good practice in environmental protection technology and techniques.

Further guidance can also obtained from the local environment agency agency office.

14: TRANSPORT INFORMATION

Not Dangerous for Conveyance

15: REGULATORY INFORMATION

Dangerous for Supply

Category of Danger : Harmful
Symbols : St Andrew's Cross
Risk Phrases : Harmful if swallowed
Safety Phrases: S2 Keep out of reach of Children
S24/25  Avoid contact with skin and eyes
S46 If swallowed, seek medical advice immediately

and show this container or label

Contains : Ethanediol
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Additional Information

Safety data sheet available on request

LEGISLATION

Consumer Protection Act 1987
Control of Pollution Act 1974
Environmental Protection Act 1990
Environment Act 1995

Factories Act 1961

Health and Safety at Work Act 1974

Carriage of Dangerous Goods by Road and Rail (Classification, Packaging and Labelling) Regulations
Chemical (Hazards, Information, and Packaging for Supply) Regulations

Control of Substances Hazardous to Health Regulations

Dangerous Substances in Harbour Areas Regulations

Merchant Shipping (Dangerous Goods and Marine Pollutants) Regulations

Road Traffic (Carriage of Dangerous Substances in Packages etc.) Regulations

Road Traffic (Carriage of Dangerous Substances in Road Tankers and Tank Containers) Regulations
Road Traffic (Training of Drivers of Vehicles Carrying Dangerous Goods) Regulations

Reporting of Injuries, Diseases and Dangerous Occurrences Regulations

Special Waste Regulations 1996

Health and Safety ( First Aid) Regulations 1981

Personal Protective Equipment ( EC Directive) Regulations 1992

Personal Protective Equipment at Work Regulations 1992

16: OTHER INFORMATION

GUIDANCE NOTES

UK Chemicals Regulatory Atlas, An Overview of how to guide your chemical through to
regulatory compliance (DTI).

HSG71 The storage of packaged dangerous substances

EH/40 Occupational Exposure Limits

MS24 Health surveillance of occupational skin disease

HSG 53 The selection, use and maintenance of respiratory protective
equipment: A practical guide

HSG 206 Cost and effectiveness of chemical protective gloves for the
workplace: Guidance for employers and health and safety specialists.

HSG 136 Workplace transport safety : guidance for employers

INDG234 (rev)  Are you Involved in the Carriage of Dangerous Goods by Road or Rail.

OTHER LITERATURE

Department of the Environment - Waste Management - The Duty of Care - A Code of Practice
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http://www.islandoilsupply.com/shell/msds/060270.txt

TELLUS(R) O L 68
65211 12/ 06/ 94
SHELL MATERI AL SAFETY DATA SHEET
BE SAFE. READ OUR PRODUCT SAFETY | NFORMATION ... AND PASS I T ON.
PRODUCT LI ABI LI TY LAW REQUI RES | T!
R I S b S b I b b I b b b b S b b S 4 I\/ATERI AL SAFE'I'Y DATA SHEET 60270 - 11 kkhkkkkhkkhkhkkhkhkhkkhkhkhkkhkkhkkkhkh*k

TELLUS(R) O L 68 SH MSDS: 60270 - 11 T 12/06/94

MANUFACTURER S NAME AND ADDRESS
SHELL O L COMPANY
PRODUCT SAFETY & COVPLI ANCE
P. 0. BOX 4320
HOUSTON, TX 77210

TELEPHONE NUMBERS:
24 HOUR EMERGENCY ASSI STANCE
SHELL: 713-473-9461 CHEMIREC: 800-424-9300

GENERAL MSDS ASSI STANCE
SHELL: 713-241-4819

SECTI ON | | NANE

PRODUCT: TELLUS(R) O L 68

CHEM NAME: M XTURE ( SEE SECTI ON |1 - A) ACUTE HEALTH HAZARD: 1
CHEM FAM LY: PETROLEUM HYDROCARBON: HYDRAULIC O L FI RE HAZARD: 1
SHELL CODE: 65211 REACTIVITY: 0
SECTION I[-A | PRODUCT/ | NGREDI ENT

NO. COVPCSI TI ON CAS PERCENT

P  TELLUS OL 68

1 HYDROTREATED HEAVY PARAFFI NI C 64742-54-7 98- 99
DI STI LLATE
2 M NCR ADDI Tl VES M XTURE 1-2

NFPA HAZARD RATI NG HEALTH O FIRE 1 REACTIVITY O

NO. ACUTE ORAL LD50 ACUTE DERMAL LD50 ACUTE | NHALATI ON LC50

http://www.islandoilsupply.com/shell/msds/060270.txt (1 of 10) [19/07/2011 14:06:48]





http://www.islandoilsupply.com/shell/msds/060270.txt

P NOT AVAI LABLE NOT AVAI LABLE NOT AVAI LABLE
1 >5.0 G KG RAT* >5.0 G KG RABBIT* NOT AVAI LABLE

* BASED ON APl STUDI ES.

THE HEALTH EFFECTS NOTED BELOW ARE CONSI STENT W TH REQUI REMENTS UNDER THE OSHA
HAZARD COMMUNI CATI ON STANDARD (29 CFR 1910. 1200).

EYE CONTACT:
BASED ON COVPONENT | NFORMATI ON, PRCDUCT | S PRESUMED TO BE PRACTI CALLY
NON- | RRI TATI NG TO THE EYES.

SKI' N CONTACT:
BASED ON COVPONENT | NFORVATI ON, PRODUCT IS PRESUMED TO BE PRACTI CALLY
NON- | RRI TATI NG TO THE SKIN. PROLONGED AND REPEATED CONTACT MAY RESULT I N
SKI' N DI SORDERS SUCH AS DERVATITIS. OL ACNE OR FOLLI CULITI'S.  ACClI DENTAL
RELEASE UNDER HI GH PRESSURE APPLI CATI ONS MAY RESULT IN INJECTION OF AL
I NTO THE SKI N CAUSI NG LOCAL NECRCSI S.

| NHALATI ON:
THE | NHALATI ON OF VAPCRS ( GENERATED AT HI GH TEMPERATURES ONLY) OR O L M ST
MAY CAUSE A M LD | RRI TATI ON OF THE MJUCOUS MEMBRANES OF THE UPPER
RESPI RATORY TRACT.

| NGESTI ON:
BASED ON COVPONENT | NFORMATI ON, PRCDUCT |'S NO MORE THAN SLI GHTLY TOXIC | F
SWALLOVED.

SI GNS AND SYMPTOME:
| RRI TATI ON AS NOTED ABOVE. NECRCSI S MAY BE EVI DENCED BY DELAYED ONSET OF
PAI'N AND TI SSUE DAMAGE A FEW HOURS FOLLOW NG H GH PRESSURE | NJECTI ON.

AGGRAVATED MEDI CAL CONDI Tl ONS:
PREEXI STI NG SKI N AND RESPI RATORY DI SCRDERS MAY BE AGGRAVATED BY EXPOSURE TO
TH S PRODUCT.
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OTHER HEALTH EFFECTS:
TH'S PRODUCT AND | TS COMPONENTS ARE NOT CLASSI FI ED AS CARCI NOGENS BY
| NTERNATI ONAL AGENCY FOR RESEARCH ON CANCER (I ARC), NATI ONAL TOXI COLOGY
PROGRAM ( NTP) OR OCCUPATI ONAL SAFETY AND HEALTH ADM NI STRATI ON ( OSHA) .

FOR A SPANI SH TRANSLATI ON OF THI S MSDS, CALL 1-800-240- MSDS.

SECTION IV | OCCUPATI ONAL EXPOSURE LIM TS

OSHA ACA H
NO  PEL/ TWA PEL/ CEI LI NG TLV/ TWA TLV/ STEL OTHER
P *5 ME MB NONE *5 ME MB *10 Md M3 NONE

EYE CONTACT: FLUSH EYES WTH WATER. | F | RRI TATI ON OCCURS, GET MEDI CAL
ATTENTI ON.

SKI' N CONTACT: REMOVE CONTAM NATED CLOTHI NG SHOES W PE EXCESS FROM SKI'N.  FLUSH
SKIN WTH WATER. FOLLOW BY WASHI NG W TH SOAP AND WATER. I F
| RRI TATI ON OCCURS, CGET MEDI CAL ATTENTION. | F MATERIAL IS
I NJECTED UNDER THE SKIN, GET MeEDI CAL ATTENTI ON PROVPTLY TO
PREVENT SERI QUS DAMAGE; DO NOT WAI' T FOR SYMPTOV TO DEVELCP.

| NHALATI ON: REMOVE VI CTI M TO FRESH Al R AND PROVI DE OXYGEN | F BREATHI NG | S
DI FFI CULT. GET MEDI CAL ATTENTI ON.

| NGESTI ON: DO NOT | NDUCE VOM TI NG | N GENERAL, NO TREATMENT | S NECESSARY
UNLESS LARGE QUANTI TI ES OF PRODUCT ARE | NGESTED. HOWEVER, CET
VEDI CAL ADVI CE.

NOTE TO PHYSI Cl AN: I N GENERAL, EMESI S | NDUCTI ON | S UNNECESSARY | N HI GH
VI SCOSI TY, LOW VOLATILITY PRODUCTS, |.E , MOST O LS AND
GREASES.
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NONE | DENTI FI ED.

SECTION VI | PHYSI CAL DATA

BO LI NG PO NT (DEG F): SPECI FI C GRAVI TY (H20=1): VAPOR PRESSURE (MM HO) :
NOT AVAI LABLE 0. 8729 <0.1

MELTI NG PO NT ( DEG F): SOLUBI LI TY (I N WATER) : VAPOR DENSI TY (Al R=1):
-5 (POUR PO NT) NEGLI Gl BLE NOT AVAI LABLE

VI SCOSI TY: 68
(CS @104 DEG F)

EVAPORATI ON RATE ( NORVAL BUTYL ACETATE = 1): NOT AVAI LABLE

APPEARANCE AND ODCR:  CREAM WHI TE LI QUID.  SLI GHT HYDROCARBON ODCR.

SECTION VI'T 1 | FI RE AND EXPLOSI ON HAZARDS
FLASH PO NT AND METHOD: FLAMVABLE LIM TS/ % VOLUME | N Al R
410 DEG F (PMCO) LONER N AV UPPER. N AV

EXTI NGUI SHI NG MEDI A:
USE WATER FOG, FOAM DRY CHEM CAL OR CO2. DO NOT USE A DI RECT STREAM OF
WATER. PRODUCT WLL FLOAT AND CAN BE REI GNI TED ON SURFACE OF WATER

SPECI AL FI RE FI GHTI NG PROCEDURES AND PRECAUTI ONS:
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MATERI ALS W LL NOT BURN UNLESS PREHEATED. DO NOT ENTER CONFI NED FI RE SPACE
W THOUT FULL BUNKER GEAR (HELMET W TH FACE SHI ELD, BUNKER COATS, GLOVES AND
RUBBER BOOTS), | NCLUDI NG A POSI TI VE PRESSURE NI OSH APPROVED SELF- CONTAI NED
BREATHI NG APPARATUS. COOL FI RE EXPOSED CONTAI NERS W TH WATER.

UNUSUAL FI RE AND EXPLOSI ON HAZARDS:

STABI LI TY: STABLE HAZARDOUS PCLYMERI ZATI ON: W LL NOT OCCUR

CONDI TI ONS AND MATERI ALS TO AVA Dt
AVA D HEAT, OPEN FLAMES, AND OXI DI ZI NG MATERI ALS.

HAZARDOUS DECOWVPGOSI TI ON PRODUCTS:
THERVAL DECOVPOSI TI ON PRODUCTS ARE HI GHLY DEPENDENT ON THE COVBUSTI ON
CONDI TI ONS. A COVPLEX M XTURE OF Al RBORNE SOLI D, LIQUI D, PARTI CULATES AND
GASES WLL EVOLVE WHEN THI S MATERI AL UNDERGCES PYROLYSI S OR COVBUSTI ON.
CARBON MONOXI DE AND OTHER UNI DENTI FI ED ORGANI C COVPOUNDS MAY BE FORMED UPON
COMBUSTI ON.

RESPI RATORY PROTECTI ON:
| F EXPCSURE MAY OR DCES EXCEED OCCUPATI ONAL EXPCSURE LIM TS (SEC. 1V) USE A
NI OSH- APPROVED RESPI RATOR TO PREVENT OVEREXPOSURE. | N ACCORD WTH 29 CFR
1910. 134 USE ElI THER AN ATMOSPHERE- SUPPLYI NG RESPI RATOR OR AN Al R- PURI FYI NG
RESPI RATOR FOR ORGANI C VAPORS AND PARTI CULATES.

PROTECTI VE CLOTHI NG
VEAR CHEM CAL RESI STANT GLOVES AND OTHER PROTECTI VE CLOTHI NG AS REQUI RED TO
M N M ZE SKI N CONTACT. NO SPECI AL EYE PROTECTI ON | S ROUTI NELY NECESSARY.
TEST DATA FROM PUBLI SHED LI TERATURE ANDY OR GLOVE AND CLOTHI NG MANUFACTURERS
I NDI CATE THE BEST PROTECTION I'S PROVI DED BY N TRI LE GLOVES.

ADDI TI ONAL PROTECTI VE MEASURES:
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SPI LL OR LEAK PROCEDURES:
MAY BURN ALTHOUGH NOT READI LY | GNI TABLE. USE CAUTI QUS JUDGVENT WHEN CLEANI NG
UP LARGE SPILLS. *** LARGE SPILLS *** WEAR RESPI RATOR AND PROTECTI VE
CLOTHI NG AS APPRCOPRI ATE. SHUT OFF SOURCE OF LEAK IF SAFE TO DO SO. DI KE AND
CONTAIN. REMOVE W TH VACUUM TRUCKS OR PUMP TO STORACE/ SALVAGE VESSELS. SOAK
UP RESI DUE W TH AN ABSORBENT SUCH AS CLAY, SAND OR OTHER SUl TABLE MATERI AL;
DI SPOSE OF PROPERLY. FLUSH AREA W TH WATER TO REMOVE TRACE RESI DUE.  ***
SMALL SPILLS *** TAKE UP W TH AN ABSORBENT NMATERI AL AND DI SPOSE OF PROPERLY.

M N M ZE SKIN CONTACT. WASH W TH SOAP AND WATER BEFORE EATI NG DRI NKI NG,
SMOKI NG OR USI NG TA LET FACI LI TIES. LAUNDER CONTAM NATED CLOTH NG BEFORE
REUSE. PROPERLY DI SPOSE OF CONTAM NATED LEATHER ARTI CLES, | NCLUDI NG SHCES,
THAT CANNOT BE DECONTAM NATED. STORE IN A COOL, DRY PLACE W TH ADEQUATE
VENTI LATI ON. KEEP AVWAY FROM OPEN FLAMES AND HI GH TEMPERATURES.

DEPARTMVENT OF TRANSPORTATI ON CLASSI FI CATI ON:
NOT' HAZARDOUS BY D. O. T. REGULATI ONS

D. O T. PROPER SHI PPl NG NAME:

OTHER REQUI REMENTS:

THE COVPONENTS OF THI S PRODUCT ARE LI STED ON THE EPA/ TSCA | NVENTORY OF CHEM CAL
SUBSTANCES
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PROTECTI ON OF STRATOSPHERI C OZONE ( PURSUANT TO SECTION 611 OF THE CLEAN Al R ACT
AMVENDVENTS OF 1990): PER 40 CFR PART 82, THI S PRODUCT DOES NOT CONTAI N NOR WAS
| T DI RECTLY MANUFACTURED W TH ANY CLASS | OR CLASS Il OZONE DEPLETI NG
SUBSTANCES.

| N ACCORDANCE W TH SARA TITLE 111, SECTION 313, THE ATTACHED ENVI RONVENTAL DATA
SHEET (EDS) SHOULD ALWAYS BE COPI ED AND SENT W TH THE MSDS.

BASED ON | NFORVATI ON AVAI LABLE TO SHELL, TH S PRODUCT DOES NOT CONTAI N ANY
CHEM CAL SUBSTANCE REGULATED BY A SPECI FI C STATE LI ST.

TH'S MSDS HAS BEEN REVISED IN SECTIONS |1-A, [1-B, VII, VIII, XIll, AND EDS
SECTIONS | AND I V. A SPANI SH TRANSLATI ON OF THI' S MSDS MAY BE OBTAI NED BY
CALLI NG 1-800- 240- MsDS.

THE | NFORVATI ON CONTAI NED HEREIN IS BASED ON THE DATA AVAI LABLE TO US AND | S
BELI EVED TO BE CORRECT. HOWEVER, SHELL MAKES NO WARRANTY, EXPRESSED OR | MPLI ED
REGARDI NG THE ACCURACY OF THESE DATA OR THE RESULTS TO BE OBTAI NED FROM THE USE
THEREOF. SHELL ASSUMES NO RESPONSI BI LI TY FOR | NJURY FROM THE USE OF THE
PRODUCT DESCRI BED HEREI N.

VWE ARE PROVI DI NG OUR MOST RECENT MATERI AL SAFETY DATA SHEET AND/ OR

ENVI RONMENTAL DATA SHEET. | F YOU W SH TO RECEI VE UPDATES TO THI S | NFORVATI ON,
PLEASE CALL SHELL'S CENERAL MSDS ASSI STANCE LI NE (713-241-4819) TO ENSURE THAT
YOU ARE ADDED TO SHELL'S REGULAR MSDS DI STRI BUTI ON SYSTEM

BE SAFE. READ OUR PRODUCT SHELL O L COMPANY
SAFETY | NFORVATI ON. . . AND PRODUCT SAFETY AND COVPLI ANCE
PASS I T ON. (PRODUCT P. O BOX 4320
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LI ABI LI TY LAW REQUI RES | T) HOUSTON, TX. 77210

Rk I S I R R e S S b R R EI\I\/I RO\INENTAL DATA SHEET 60270 - 05 Rk I I b b b b S Rk I I S e

EDS: 60270 - 05 T 12/ 06/ 94
PRODUCT NAME: TELLUS(R) O L 68
PRODUCT CODE: 65211

MANUFACTURER S NAME AND ADDRESS
SHELL O L COMPANY
P. 0. BOX 4320
HOUSTON, TX 77210

TELEPHONE NUMBERS:
24 HOUR EMERGENCY ASSI STANCE
SHELL: 713-473-9461 CHEMIREC: 800-424-9300

FOR ADDI TI ONAL | NFORMATI ON ON THI S ENVI RONMENTAL DATA PLEASE
CALL 713-241-2252

SECTI ON | | PRODUCT COWPCSI T1 ON
NO. COWVPOSI Tl ON CAS PERCENT
P TELLUS O L 68 M XTURE 100
1 HYDROTREATED HEAVY PARAFFI NI C DI STI 64742-54-7 98- 99
LLATE
2 M NCR ADDI Tl VES M XTURE 1-2
SECTI ON 1| | SARA TI TLE I'I'l | NFORVATI ON
NO. EHS RQ* EHS TPQ* SEC-313 313 CATEGORY 311/ 312 CATEGCRY
(*1) (*2) (*3) (*4) (*5)

BASED ON THE DATA AVAI LABLE TO SHELL, THI' S PRODUCT IS NOT REGULATED BY SARA,
TITLE I'T'1].
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*1 REPORTABLE QUANTI TY OF EXTREMELY HAZARDOUS SUBSTANCE, SEC 302

*2 = THRESHOLD PLANNI NG QUANTI TY, EXTREMELY HAZARDOUS SUBSTANCE, SEC 302
*3 = TOXI C CHEM CAL, SEC 313
*4 = CATEGORY AS REQUI RED BY SEC 313 (40 CFR 372.42), MJST BE USED ON TOXI C
RELEASE | NVENTORY FORM
*5 = HAZARD CATEGORY FOR SARA SEC. 311/312 REPORTI NG
HEALTH: H1 = | MMEDI ATE (ACUTE) HEALTH HAZARD
H 2 = DELAYED (CHRONI C) HEALTH HAZARD
PHYSI CAL: P-3 = FI RE HAZARD
P-4 = SUDDEN RELEASE OF PRESSURE HAZARD
P-5 = REACTI VE HAZARD
SECTION |1 | ENVI RONVENTAL RELEASE | NFORVATI ON

TH' S PRODUCT | S COVERED BY EPA'S COVPREHENSI VE ENVI RONVENTAL RESPONSE,
COVPENSATION  AND LI ABILITY ACT (CERCLA) PETROLEUM EXCLUSI ON. THEREFORE
RELEASES TO AIR, LAND, OR WATER ARE NOT REPORTABLE UNDER CERCLA
("SUPERFUND'). HOWEVER UNDER SECTI ON 311 OF EPA'S CLEAN WATER ACT (CWA),
TH' S PRODUCT |'S CONSI DERED AN O L. AS SUCH , SPILLS I NTO OR LEADI NG TO
SURFACE WATERS THAT CAUSE A SHEEN MUST BE REPORTED TO THE NATI ONAL RESPONSE
CENTER, 800-424-38802.

THI'S PRODUCT IS AN O L UNDER 49 CFR (DOT) PART 130. |F SH PPED BY RAIL OR
H GHAWAY IN A TANK WTH A CAPACI TY OF 3,500 GALLONS OR MORE, |IT IS SUBJECT TO
THE REQUI REMENTS OF PART 130. M XTURE SCLUTIONS IN WHICH THI' S PRCDUCT | S
PRESENT AT 10% OR MORE MAY ALSO BE SUBJECT TO TH' S RULE.

I F TH' S PRODUCT BECOMES A WASTE, | T WOULD NOT BE A HAZARDOUS WASTE BY RCRA
CRITERI A (40 CFR 261). PLACE IN AN APPROPRI ATE DI SPCSAL FACILITY IN
COVPLI ANCE W TH LOCAL REGULATI ONS.

VE ARE PROVI DI NG OQUR MOST RECENT NMATERI AL SAFETY DATA SHEET AND/ OR

ENVI RONMENTAL DATA SHEET. | F YOU W SH TO RECEI VE UPDATES TO THI S | NFORVATI ON,
PLEASE CALL SHELL'S CGENERAL MSDS ASSI STANCE LI NE (713-241-4819) TO ENSURE THAT
YOU ARE ADDED TO SHELL'S REGULAR MSDS DI STRI BUTI ON SYSTEM

SHELL O L COVPANY
P. O BOX 4320
HOUSTON, TX 77210
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FOR ADDI TI ONAL | NFORMATI ON ON THI'S ENVI RONVENTAL DATA PLEASE CALL
(713) 241-2252

FOR EMERGENCY ASS|I STANCE PLEASE CALL
SHELL: (713) 473-9461
CHEMIREC:  (800) 424- 9300

R I b b S b I R b S S b b A b b S b I R R A S b S b b S b I S R IR R S S b S S b b S b b R R R Sk b S A b b S b

TH'S MSDS HAS BEEN PROVI DED I N AN ELECTRONI C FORMAT FOR USE | N THE CHEMIREC
EMERGENCY RESPONSE PROGRAM AND/ OR OTHER APPROVED PROGRAMS.  THI'S FORMAT MAY
CONTAI' N BLANKS WHERE | NFORVATI ON WAS NOT AVAI LABLE OR NOT APPLI CABLE AND
THEREFORE MAY NOT BE FULLY COWPLI ANT W TH THE OSHA HAZARD COVMUNI CATI ON
STANDARD. | F YOU PURCHASE OR USE TH S SHELL PRODUCT AND HAVE NOT RECEI VED

A MSDS FROM SHELL PLEASE CONTACT US AND WVE WLL PROVIDE ONE. THI' S W LL ENSURE
THAT YOU RECEI VE UPDATES OF THI S | NFORMATI ON.

R R I b b S b b R R S S b S I R R S b b S I b b b S S R R R S S b b b b S b b S b b S S I Rk b S kb b b S b b R
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Shell Albida Grease EP 2

Safety Data Sheet

Shell Albida Grease EP 2

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND COMPANY/UNDERTAKING

Product Code 001A0091
Infosafe No. ACIYK GB/eng/C
Issued Date 12/05/2008
Product Type/Use Automotive and industrial grease.
Other Names Name Code
Shell Albida Grease EP 2 140000006899
Supplier Telephone Numbers
Shell UK Products Ltd Emergency Tel.
Stanlow Manufacturing Complex 0151-350-4595
PO Box 3

Telephone/Fax Number

Ellesmere Port CH65 4HB Tel- 0151-350-4000

Technical Contact: Product HSE Department
UNITED KINGDOM

Email
lubricantSDS@shell.com

2. HAZARDS IDENTIFICATION

EC Classification | Not classified as Dangerous under EC criteria.

Human Health Hazards
No specific hazards under normal use conditions. Prolonged or repeated exposure to skin may give rise to
dermatitis. Used grease may contain harmful impurities.

Safety Hazards
Not classified as flammable, but will burn.

3. COMPOSITION/INFORMATION ON INGREDIENTS
Preparation Description

A lubricating grease containing highly-refined mineral oils and additives. The highly refined mineral oil con-
tains <3% (w/w) DMSO-extract, according to 1P346.

Dangerous Components / Constituents
Exposure limits apply to the following components: Highly refined mineral oil.
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Shell Albida Grease EP 2

Name CAS EINECS Proportion Hazard R Phrase
Highly-refined miner- | ... o . 70-90 %

al oils

Lubricant additives Secret 15-30 %

Zinc naphthenate 12001-85-3 234-409-2 1-2.4% Xi, N R36/38, R51/53

Other Information
See Section 16 'Other Information' for full text of each relevant Risk Phrase.

4. FIRST AID MEASURES

Symptoms and Effects
Not expected to give rise to an acute hazard under normal conditions of use.

Inhalation

In the unlikely event of dizziness or nausea, remove casualty to fresh air. If symptoms persist, obtain medical
attention.

Skin

Remove contaminated clothing and wash affected skin with soap and water. If persistent irritation occurs, ob-
tain medical attention. When using high pressure equipment, injection of product under the skin can occur. If
high pressure injuries occur, the casualty should be sent immediately to a hospital. Do not wait for symptoms
to develop.

Eye
Flush eye with copious quantities of water. If persistent irritation occurs, obtain medical attention.

Ingestion
Wash out mouth with water and obtain medical attention. Do not induce vomiting.

Advice to Doctor

Treat symptomatically. Aspiration into the lungs may result in chemical pneumonitis. Dermatitis may result
from prolonged or repeated exposure. High pressure injection injuries require prompt surgical intervention
and possibly steroid therapy, to minimise tissue damage and loss of function.

Because entry wounds are small and do not reflect the seriousness of the underlying damage, surgical ex-
ploration to determine the extent of involvement may be necessary. Local anaesthetics or hot soaks should
be avoided because they can contribute to swelling, vasospasm and ischaemia. Prompt surgical decompres-
sion, debridement and evacuation of foreign material should be performed under general anaesthetics, and
wide exploration is essential.

There may be a risk to health where low viscosity products are aspirated into the lungs following vomiting, al-
though this is uncommon in adults. Such aspiration would cause intense local irritation and chemical pneu-
monitis. Children, and those in whom consciousness is impaired, will be more at risk. Emesis of lubricants is
not usually necessary, unless a large amount has been ingested, or some other compound has been dis-
solved in the product. If this is indicated, for example, when there is rapid onset of central nervous system de-
pression from large ingested volume - gastric lavage under controlled hospital conditions, with full protection
of the airway is required. Supportive care may include oxygen, arterial blood gas monitoring, respiratory sup-
port, and, if aspiration has occurred, treatment with corticosteriods and antibiotics. Seizures should be con-
trolled with Diazepam, or appropriate equivalent drug.

5. FIRE FIGHTING MEASURES
Specific Hazards

Combustion is likely to give rise to a complex mixture of airborne solid and liquid particulates and gases, in-
cluding carbon monoxide and unidentified organic and inorganic compounds.

Extinguishing Media
Foam and dry chemical powder. Carbon dioxide, sand or earth may be used for small fires only.
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Shell Albida Grease EP 2

Unsuitable Extinguishing Media
Water in jet. Use of halon extinguishers should be avoided for environmental reasons.

Protective Equipment
Proper protective equipment including breathing apparatus must be worn when approaching a fire in a con-
fined space.

6. ACCIDENTAL RELEASE MEASURES

Personal Precautions

Avoid contact with skin and eyes. Wear PVC, Neoprene or nitrile rubber gloves. Wear rubber knee length
safety boots and PVC Jacket and Trousers. Wear safety glasses or full face shield if splashes are likely to oc-
cur.

Environmental Precautions
Prevent from spreading or entering into drains, ditches or rivers by using sand, earth, or other appropriate
barriers. Inform local authorities if this cannot be prevented.

Clean-up Methods - Small Spillages
Dispose into a suitable, clearly marked container for disposal or reclamation in accordance with local regula-
tions.

Clean-up Methods - Large Spillages
As for small spills.

7. HANDLING AND STORAGE

Handling

Use local exhaust ventilation if there is risk of inhalation of vapours, mists or aerosols. Avoid prolonged or re-
peated contact with skin. When handling product in drums, safety footwear should be worn and proper hand-
ling equipment should be used. Prevent spillages. Cloth, paper and other materials that are used to absorb
spills present a fire hazard. Avoid their accumulation by disposing of them safely and immediately. In addition
to any specific recommendations given for controls of risks to health, safety and the environment, an assess-
ment of risks must be made to help determine controls appropriate to local circumstances. Exposure to this
product should be reduced as low as reasonably practicable. Reference should be made to the Health and
Safety Executive's publication 'COSHH Essentials'.

Storage

Keep in a cool, dry, well-ventilated place. Use properly labelled and closeable containers. Avoid direct sun-
light, heat sources, and strong oxidizing agents. The storage of this product maybe subject to the Control of
Pollution (Oil Storage) (England) Regulations. Further guidance maybe obtained from the local environmental
agency office.

Storage Temperatures
0°C Minimum. 50°C Maximum.

Recommended Materials
For containers or container linings, use mild steel or high density polyethylene.

Unsuitable Materials
For containers or container linings, avoid PVC.

Other Information
Polyethylene containers should not be exposed to high temperatures because of possible risk of distortion.
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8. EXPOSURE CONTROLS, PERSONAL PROTECTION

Exposure Limits

Substance Regulations tEiéﬁosure DS Exposure Limit Units Notes
Oil mist, mineral EH 40 2005 TWA 5 mg/m3

EH 40 2005 STEL 10 mg/m3
EH 40 2005 EH 40 2005 Health and Safety Executive. EH40; Workplace Exposure Limits

Other Exposure Information
Due to the product's semi-solid consistency, generation of mists and dusts is unlikely to occur.

Exposure Controls

The use of personal protective equipment is only one aspect of an integrated approach to the Control Of Sub-
stances Hazardous to Health.

The management of Health and Safety at Work Regulations 1992 require employers to identify and evaluate
the risks to health and to implement appropriate measures to eliminate or minimise those risks. The choice of
personal protective equipment is highly dependent upon local conditions, e.g. exposure to other chemical
substances and micro-organisms, thermal hazards (protection from extremes of cold and heat), electrical
hazards, mechanical hazards and appropriate degree of manual dexterity required to undertake an activity.
Whilst the content of this section may inform the choice of personal protective equipment used, the limitations
of any information which can be provided must be fully understood, e.g. personal protective equipment
chosen to protect employees from occasional splashes maybe entirely inadequate for activities involving par-
tial or complete immersion.If the levels of oil mist or vapour in air are likely to exceed the occupational expos-
ure standards then consideration should be given to the use of local exhaust ventilation to reduce personal
exposure.

The choice of personal protective equipment should only be undertaken in the light of a full risk assessment
by a suitably qualified competent person ( e.g. a professionally qualified occupational hygienist).

Effective protection is only achieved by correctly fitting and well maintained equipment and employers should
ensure that appropriate training is given. All personal protective equipment should be regularly inspected and
replaced if defective. Reference should be made to HSE's publication Methods for the Determination of Haz-
ardous Substances (MDHS) 84 - Measurement of oil mist from mineral oil-based metalworking fluids. Meas-
urement of an employee's exposure to oil vapour maybe supplemented through the use of stain tubes. In the
first instance, further guidance maybe obtained through HSE's publication 'COSHH - a brief guide to the regu-
lations' (INDG 136(revl)).

Respiratory Protection

At standard temperature and pressure, the Occupational Exposure Standard for oil vapour is unlikely to be
exceeded. Care should be taken to keep exposures below applicable occupational exposure limits. If this
cannot be achieved, use of a respirator fitted with an organic vapour cartridge combined with a particulate
pre-filter should be considered. Half masks (EN 149) or valved half masks (EN 405) in combination with type
A2 (EN 141) and P2/3 (EN 143) pre-filters maybe considered.

Hand Protection

Chemical protective gloves are made from a wide range of materials, but there is no single glove material ( or
combination of materials) which gives unlimited resistance to any individual or combination of substances or
preparations. The extent of the breakthrough time will be affected by a combination of factors which include
permeation, penetration, degradation, use pattern ( full immersion, occasional contacts) and how the glove is
stored when not in use.

Theoretical maximum levels of protection are seldom achieved in practice and the actual level of protection
can be difficult to assess. Effective breakthrough time should be used with care and a margin of safety should
be applied. HSE guidance on protective gloves recommends a 75% safety factor to be applied to any figures
obtained in a laboratory test. Nitrile gloves may offer relatively long breakthrough times and slow permeation
rates. Test data, e.g breakthrough data obtained through test standard EN374-3:1994 are available from
reputable equipment suppliers.
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Personal hygiene is a key element of effective hand care. Gloves must only be worn on clean hands. After
using gloves, hands should be washed and dried thoroughly. A non perfumed moisturiser should be applied.

Eye Protection

Goggles conforming to a minimum standard of EN 166 345B should be considered if there is a possibility of
eye contact with the product through splashing. Higher rated eye protection must be considered for highly
hazardous operations or work areas. For example, employees involved in metalworking operations such as
chipping, grinding or cutting may require additional protection to avert injury from fast moving particles or

broken tools.
Body Protection

Minimise all forms of skin contact. Overalls and shoes with oil resistant soles should be worn. Launder over-

alls and undergarments regularly.
Environmental Exposure Controls

Minimise release to the environment. An environmental assessment must be made to ensure compliance with

local environmental legislation.

9. PHYSICAL AND CHEMICAL PROPERTIES

Colour

Physical State

Odour

pH Value

Vapour Pressure

Initial Boiling Point
Solubility in Water
Density

Flash Point

Flammable Limits - Upper
Flammable Limits - Lower
Auto-Ignition Temperature
Kinematic Viscosity
Vapour Density (Air=1)
Partition co-efficient, n-octanol/water
Dropping Point

10. STABILITY AND REACTIVITY

Stability
Stable.

Conditions to Avoid

Extremes of temperature and direct sunlight.

Materials to Avoid
Strong oxidizing agents.

Light brown.

Semi-solid at ambient temperature.
Characteristic mineral oil.

Data not available.

Expected to be less than 0.5 Pa at 20°C.

Data not available.

Negligible.

circa 900 kg/m3 at 15°C.

>250°C (COC) (based on mineral oil).
10% V/V (typical) (based on mineral oil).
1% VIV (typical) (based on mineral oil).
Expected to be above 320°C.

Data not available.

Greater than 1.

Log Pow expected to be greater than 6.
>250°C (ASTM D-566).

Hazardous Decomposition Products
Hazardous decomposition products are not expected to form during normal storage.

11. TOXICOLOGICAL INFORMATION

Basis for Assessment
Toxicological data have not been determined specifically for this product. Information given is based on a
knowledge of the components and the toxicology of similar products.
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Acute Toxicity - Oral
LD50 expected to be > 2000 mg/kg.

Acute Toxicity - Dermal
LD50 expected to be > 2000 mg/kg.

Acute Toxicity - Inhalation
Not considered to be an inhalation hazard under normal conditions of use.

Eye Irritation
Expected to be slightly irritating.

Skin Irritation
Expected to be slightly irritating.

Respiratory Irritation
If vapours are inhaled, slight irritation of the respiratory tract may occur.

Skin Sensitisation
Not expected to be a skin sensitizer.

Carcinogenicity
Product is based on mineral oils of types shown to be non-carcinogenic in animal skin-painting studies. Other
components are not known to be associated with carcinogenic effects.

Mutagenicity
Not considered to be a mutagenic hazard.

Reproductive Toxicity
Not considered to be toxic to reproduction.

Other Information

Prolonged and/or repeated contact with products containing mineral oils can result in defatting of the skin,
particularly at elevated temperatures. This can lead to irritation and possibly dermatitis, especially under con-
ditions of poor personal hygiene. Skin contact should be minimised. High pressure injection of product into
the skin may lead to local necrosis if the product is not surgically removed. Used grease may contain harmful
impurities that have accumulated during use.The concentration of such harmful impurities will depend on use
and they may present risks to health and the environment on disposal. ALL used grease should be handled
with caution and skin contact avoided as far as possible.

12. ECOLOGICAL INFORMATION

Basis for Assessment

Ecotoxicological data have not been determined specifically for this product. Information given is based on a
knowledge of the components and the ecotoxicology of similar products.

Mobility

Semi-solid under most environmental conditions. Floats on water. If it comes into contact with soil, it will
strongly adsorb to soil particles.

Persistence / Degradability
Not expected to be readily biodegradable. Major constituents are expected to be inherently biodegradable,
but the product contains components that may persist in the environment.

Bioaccumulation
Contains components with the potential to bioaccumulate.

Ecotoxicity
Data not available. Poorly soluble mixture. May cause physical fouling of aquatic organisms.
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Other Adverse Effects

Not expected to have ozone depletion potential, photochemical ozone creation potential or global warming
potential.

Product is a mixture of non-volatile components, which are not expected to be released to air in any signific-
ant quantities.

13. DISPOSAL CONSIDERATIONS

Waste Disposal

Dispose into a suitable, clearly marked container for disposal or reclamation in accordance with local regula-
tions. The competence of the contractor to deal satisfactorily with this type of product should be established
beforehand. Do not pollute the soil, water or environment with the waste product.

Product Disposal
As for waste disposal.

Container Disposal
Recycle or dispose of in accordance with the legislation in force with a recognised collector or contractor.

14. TRANSPORT INFORMATION

Transport Information
Not dangerous for transport under ADR/RID, IMO and IATA/ICAO regulations.

ADR/RID Class
None Allocated

ADR/RID Packing Group
None Allocated

IMDG Hazard Class
None Allocated

IMDG Packing Group
None Allocated

IATA Hazard Class
None Allocated

IATA Packing Group
None Allocated

15. REGULATORY INFORMATION

EC Symbols None.

EC Risk Phrase Not classified.

EC Safety Phrase Not classified.

EINECS All components listed or polymer exempt.
TSCA (USA) All components listed.

National Legislation

Environmental Protection Act 1990 (as amended).
Health and Safety at Work Act 1974

Consumers Protection Act 1987

Control of Pollution Act 1974

Environmental Act 1995

Factories Act 1961
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Carriage of Dangerous Goods by Road and Rail (Classification, Packaging and Labelling) Regulations
Chemicals (Hazard Information and Packaging for Supply) Regulations 2002.

Control of Substances Hazardous to Health Regulations 1994 (as amended).

Road Traffic (Carriage of Dangerous Substances in Packages) Regulations

Merchant Shipping (Dangerous Goods and Marine Pollutants) Regulations

Road Traffic (Carriage of Dangerous Substances in Road Tankers in Tank Containers) Regulations
Road Traffic (Training of Drivers of Vehicles Carrying Dangerous Goods) Regulations

Reporting of Injuries, Diseases and Dangerous Occurences Regulations

Health and Safety (First Aid) Regulations 1981

Personal Protective Equipment (EC Directive) Regulations 1992

Personal Protective Equipment at Work Regulations 1992

Packaging & Labelling
Safety data sheet available for professional user on request.

16. OTHER INFORMATION

Revisions Highlighted
Revised according to REACh Legislation

References

GUIDANCE NOTES

UK Chemicals Regulatory Atlas, An Overview of how to guide your chemical through to regulatory compli-
ance (DTI).

HSG71 The storage of packaged dangerous substances.

EH/40 Occupational Exposure Limits.

EH/58 The Carcinogenicity of Mineral Oils.

MS24 Health surveillance of occupational skin disease.

HSG 53 The selection, use and maintenance of respiratory protective equipment: A practical guide.

HSG 206 Cost and effectiveness of chemical protective gloves for the workplace: Guidance for employers
and health and safety specialists.

L74 First Aid at work: Approved Code of Practice and Guidance.

HSG 136 Workplace transport safety : guidance for employers.

INDG234 (rev) Are you Involved in the Carriage of Dangerous Goods by Road or Rail

OTHER LITERATURE

Concawe Report 3/82 Precautionary Advice on the Handling of Used Engine Oils

Concawe Report 86/69 Health Aspects of Worker Exposure to Oil Mists

Concawe Report 01/97 Petroleum Products - First Aid Emergency and Medical Advice

Concawe Report 01/53 Classification and labelling of petroleum substances according to the EU dangerous
substances directive ( Concawe recommendations August 2001)

Concawe Report 01/54 environmental classification of petroleum substances summary data and rationale
Concawe Report 5/02 amended safety data sheet directive ( 2001/58/EC)

Department of the Environment - Waste Management - The Duty of Care - A Code of Practice

Concawe, Boulevard du souverain 165 B - 1160 Brussels, Belgium

www.concawe.be

REGULATION (EU) No. 1907/2006 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

Restrictions
This product must not be used in applications other than recommended without first seeking the advice of the
SHELL technical department.

List of R Phrases
R36/38 Irritating to eyes and skin.
R51/53 Toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment.

Technical Contact Numbers
0151-350-4000

www.shell.com @

Version No. 1.2 12/05/2008 Page 8 of 9





Shell Albida Grease EP 2

Further Information

This information is based on our current knowledge and is intended to describe the product for the purposes
of health, safety and environmental requirements only. It does not constitute a guarantee for any specific
property of the product.

... End Of SDS ...
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Shell Omala Oil 220

Safety Data Sheet

Shell Omala Oil 220

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND COMPANY/UNDERTAKING

Product Code 001A0776
Infosafe No. ACH75 GB/eng/C
Issued Date 12/05/2008
Product Type/Use Gear lubricant.
Other Names Name Code
Shell Omala Oil 220 140000006378
Supplier Telephone Numbers
Shell UK Products Ltd Emergency Tel.
Stanlow Manufacturing Complex 0151-350-4595
PO Box 3

Telephone/Fax Number

Ellesmere Port CH65 4HB Tel- 0151-350-4000

Technical Contact: Product HSE Department
UNITED KINGDOM

Email
lubricantSDS@shell.com

2. HAZARDS IDENTIFICATION

EC Classification | Not classified as Dangerous under EC criteria.

Human Health Hazards
No specific hazards under normal use conditions. Prolonged or repeated exposure may give rise to dermatit-
is. Used oil may contain harmful impurities.

Safety Hazards
Not classified as flammable, but will burn.

Environmental Hazards
Not classified as dangerous for the environment.

3. COMPOSITION/INFORMATION ON INGREDIENTS
Preparation Description

Highly refined mineral oils and additives. The highly refined mineral oil contains <3% (w/w) DMSO-extract,
according to 1P346.

Dangerous Components / Constituents
Exposure limits apply to the following components: Highly refined mineral oil.
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Name CAS EINECS Proportion Hazard R Phrase
Highly-refined miner- | ... o . 95-99 %

al oils

Lubricant additives Secret 0-5%

4. FIRST AID MEASURES

Symptoms and Effects
Not expected to give rise to an acute hazard under normal conditions of use.

Inhalation

In the unlikely event of dizziness or nausea, remove casualty to fresh air. If symptoms persist, obtain medical
attention.

Skin

Remove contaminated clothing and wash affected skin with soap and water. If persistent irritation occurs, ob-
tain medical attention. When using high pressure equipment, injection of product under the skin can occur. If
high pressure injuries occur, the casualty should be sent immediately to a hospital. Do not wait for symptoms
to develop.

Eye
Flush eye with copious quantities of water. If persistent irritation occurs, obtain medical attention.

Ingestion
Do not induce vomiting. Wash out mouth with water and obtain medical attention.

Advice to Doctor

Treat symptomatically. Aspiration into the lungs may result in chemical pneumonitis. Dermatitis may result
from prolonged or repeated exposure. High pressure injection injuries require prompt surgical intervention
and possibly steroid therapy, to minimise tissue damage and loss of function.

Because entry wounds are small and do not reflect the seriousness of the underlying damage, surgical ex-
ploration to determine the extent of involvement may be necessary. Local anaesthetics or hot soaks should
be avoided because they can contribute to swelling, vasospasm and ischaemia. Prompt surgical decompres-
sion, debridement and evacuation of foreign material should be performed under general anaesthetics, and
wide exploration is essential.

There may be a risk to health where low viscosity products are aspirated into the lungs following vomiting, al-
though this is uncommon in adults. Such aspiration would cause intense local irritation and chemical pneu-
monitis. Children, and those in whom consciousness is impaired, will be more at risk. Emesis of lubricants is
not usually necessary, unless a large amount has been ingested, or some other compound has been dis-
solved in the product. If this is indicated, for example, when there is rapid onset of central nervous system de-
pression from large ingested volume - gastric lavage under controlled hospital conditions, with full protection
of the airway is required. Supportive care may include oxygen, arterial blood gas monitoring, respiratory sup-
port, and, if aspiration has occurred, treatment with corticosteriods and antibiotics. Seizures should be con-
trolled with Diazepam, or appropriate equivalent drug.

5. FIRE FIGHTING MEASURES

Specific Hazards
Combustion is likely to give rise to a complex mixture of airborne solid and liquid particulates and gases, in-
cluding carbon monoxide and unidentified organic and inorganic compounds.

Extinguishing Media
Foam and dry chemical powder. Carbon dioxide, sand or earth may be used for small fires only.

Unsuitable Extinguishing Media
Water in jet. Use of halon extinguishers should be avoided for environmental reasons.
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Protective Equipment
Proper protective equipment including breathing apparatus must be worn when approaching a fire in a con-
fined space.

6. ACCIDENTAL RELEASE MEASURES

Personal Precautions

Avoid contact with skin and eyes. Wear PVC, Neoprene or nitrile rubber gloves. Wear rubber knee length
safety boots and PVC Jacket and Trousers. Wear safety glasses or full face shield if splashes are likely to oc-
cur.

Environmental Precautions
Prevent from spreading or entering into drains, ditches or rivers by using sand, earth, or other appropriate
barriers. Inform local authorities if this cannot be prevented.

Clean-up Methods - Small Spillages
Absorb liquid with sand or earth. Sweep up and remove to a suitable, clearly marked container for disposal in
accordance with local regulations.

Clean-up Methods - Large Spillages
Prevent from spreading by making a barrier with sand, earth or other containment material. Reclaim liquid dir-
ectly or in an absorbent. Dispose of as for small spills.

7. HANDLING AND STORAGE

Handling

Use local exhaust ventilation if there is risk of inhalation of vapours, mists or aerosols. Avoid prolonged or re-
peated contact with skin. When handling product in drums, safety footwear should be worn and proper hand-
ling equipment should be used. Prevent spillages. Cloth, paper and other materials that are used to absorb
spills present a fire hazard. Avoid their accumulation by disposing of them safely and immediately. In addition
to any specific recommendations given for controls of risks to health, safety and the environment, an assess-
ment of risks must be made to help determine controls appropriate to local circumstances. Exposure to this
product should be reduced as low as reasonably practicable. Reference should be made to the Health and
Safety Executive's publication 'COSHH Essentials'.

Storage

Keep in a cool, dry, well-ventilated place. Use properly labelled and closeable containers. Avoid direct sun-
light, heat sources, and strong oxidizing agents. The storage of this product maybe subject to the Control of
Pollution (Oil Storage) (England) Regulations. Further guidance maybe obtained from the local environmental
agency office.

Storage Temperatures
0°C Minimum. 50°C Maximum.

Recommended Materials
For containers or container linings, use mild steel or high density polyethylene.

Unsuitable Materials
For containers or container linings, avoid PVC.

Other Information
Polyethylene containers should not be exposed to high temperatures because of possible risk of distortion.

8. EXPOSURE CONTROLS, PERSONAL PROTECTION

Exposure Limits
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Substance Regulations :Ei;(ﬁosure L ire Exposure Limit Units Notes
Oil mist, mineral EH 40 2005 TWA 5 mg/m3

EH 40 2005 STEL 10 mg/m3
EH 40 2005 EH 40 2005 Health and Safety Executive. EH40; Workplace Exposure Limits

Exposure Controls

The use of personal protective equipment is only one aspect of an integrated approach to the Control Of Sub-
stances Hazardous to Health.

The management of Health and Safety at Work Regulations 1992 require employers to identify and evaluate
the risks to health and to implement appropriate measures to eliminate or minimise those risks. The choice of
personal protective equipment is highly dependent upon local conditions, e.g. exposure to other chemical
substances and micro-organisms, thermal hazards (protection from extremes of cold and heat), electrical
hazards, mechanical hazards and appropriate degree of manual dexterity required to undertake an activity.
Whilst the content of this section may inform the choice of personal protective equipment used, the limitations
of any information which can be provided must be fully understood, e.g. personal protective equipment
chosen to protect employees from occasional splashes maybe entirely inadequate for activities involving par-
tial or complete immersion.If the levels of oil mist or vapour in air are likely to exceed the occupational expos-
ure standards then consideration should be given to the use of local exhaust ventilation to reduce personal
exposure.

The choice of personal protective equipment should only be undertaken in the light of a full risk assessment
by a suitably qualified competent person ( e.g. a professionally qualified occupational hygienist).

Effective protection is only achieved by correctly fitting and well maintained equipment and employers should
ensure that appropriate training is given. All personal protective equipment should be regularly inspected and
replaced if defective. Reference should be made to HSE's publication Methods for the Determination of Haz-
ardous Substances (MDHS) 84 - Measurement of oil mist from mineral oil-based metalworking fluids. Meas-
urement of an employee's exposure to oil vapour maybe supplemented through the use of stain tubes. In the
first instance, further guidance maybe obtained through HSE's publication 'COSHH - a brief guide to the regu-
lations' (INDG 136(revl)).

Respiratory Protection

At standard temperature and pressure, the Occupational Exposure Standard for oil vapour is unlikely to be
exceeded. Care should be taken to keep exposures below applicable occupational exposure limits. If this
cannot be achieved, use of a respirator fitted with an organic vapour cartridge combined with a particulate
pre-filter should be considered. Half masks (EN 149) or valved half masks (EN 405) in combination with type
A2 (EN 141) and P2/3 (EN 143) pre-filters maybe considered.

Hand Protection

Chemical protective gloves are made from a wide range of materials, but there is no single glove material ( or
combination of materials) which gives unlimited resistance to any individual or combination of substances or
preparations. The extent of the breakthrough time will be affected by a combination of factors which include
permeation, penetration, degradation, use pattern ( full immersion, occasional contacts) and how the glove is
stored when not in use.

Theoretical maximum levels of protection are seldom achieved in practice and the actual level of protection
can be difficult to assess. Effective breakthrough time should be used with care and a margin of safety should
be applied. HSE guidance on protective gloves recommends a 75% safety factor to be applied to any figures
obtained in a laboratory test. Nitrile gloves may offer relatively long breakthrough times and slow permeation
rates. Test data, e.g breakthrough data obtained through test standard EN374-3:1994 are available from
reputable equipment suppliers.

Personal hygiene is a key element of effective hand care. Gloves must only be worn on clean hands. After
using gloves, hands should be washed and dried thoroughly. A non perfumed moisturiser should be applied.
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Eye Protection

Goggles conforming to a minimum standard of EN 166 345B should be considered if there is a possibility of
eye contact with the product through splashing. Higher rated eye protection must be considered for highly
hazardous operations or work areas. For example, employees involved in metalworking operations such as
chipping, grinding or cutting may require additional protection to avert injury from fast moving particles or

broken tools.
Body Protection

Minimise all forms of skin contact. Overalls and shoes with oil resistant soles should be worn. Launder over-

alls and undergarments regularly.
Environmental Exposure Controls

Minimise release to the environment. An environmental assessment must be made to ensure compliance with

local environmental legislation.

9. PHYSICAL AND CHEMICAL PROPERTIES

Colour

Physical State

Odour

pH Value

Vapour Pressure

Initial Boiling Point
Solubility in Water
Density

Flash Point

Flammable Limits - Upper
Flammable Limits - Lower
Auto-Ignition Temperature
Kinematic Viscosity
Evaporation Rate

Vapour Density (Air=1)
Partition co-efficient, n-octanol/water
Pour Point

10. STABILITY AND REACTIVITY

Stability
Stable.

Conditions to Avoid

Extremes of temperature and direct sunlight.

Materials to Avoid
Strong oxidizing agents.

Brown.

Liquid at ambient temperature.
Characteristic mineral oil.

Data not available.
<0.5 Pa at 20°C.
>280°C.

Negligible.

899 kg/m3 at 15°C.
199°C (PMCC).
10%(V/V) (typical).
1%(V/V) (typical).
>320° (typical).
220 mm2/s at 40°C.
Data not available.
>1 at 20°C.

Log Pow >6 (typical).

-18°C.

Hazardous Decomposition Products
Hazardous decomposition products are not expected to form during normal storage.

11. TOXICOLOGICAL INFORMATION

Basis for Assessment
Toxicological data have not been determined specifically for this product. Information given is based on a
knowledge of the components and the toxicology of similar products.
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Acute Toxicity - Oral
LD50 expected to be > 2000 mg/kg.

Acute Toxicity - Dermal
LD50 expected to be > 2000 mg/kg.

Acute Toxicity - Inhalation
Not considered to be an inhalation hazard under normal conditions of use.

Eye Irritation
Expected to be slightly irritating.

Skin Irritation
Expected to be slightly irritating.

Respiratory Irritation
If mists are inhaled, slight irritation of the respiratory tract may occur.

Skin Sensitisation
Not expected to be a skin sensitizer.

Carcinogenicity
Product is based on mineral oils of types shown to be non-carcinogenic in animal skin-painting studies. Other
components are not known to be associated with carcinogenic effects.

Mutagenicity
Not considered to be a mutagenic hazard.

Reproductive Toxicity
Not considered to be toxic to reproduction.

Other Information

Prolonged and/or repeated contact with this product can result in defatting of the skin, particularly at elevated
temperatures. This can lead to irritation and possibly dermatitis, especially under conditions of poor personal
hygiene. Skin contact should be minimised. High pressure injection of product into the skin may lead to local
necrosis if the product is not surgically removed. Used oils may contain harmful impurities that have accumu-
lated during use. The concentration of such impurities will depend on use and they may present risks to
health and the environment on disposal. ALL used oil should be handled with caution and skin contact
avoided as far as possible.

12. ECOLOGICAL INFORMATION

Basis for Assessment
Ecotoxicological data have not been determined specifically for this product. Information given is based on a
knowledge of the components and the ecotoxicology of similar products.

Mobility
Liguid under most environmental conditions. Floats on water. If it enters soil, it will adsorb to soil particles and
will not be mobile.

Persistence / Degradability
Not expected to be readily biodegradable. Major constituents are expected to be inherently biodegradable,
but the product contains components that may persist in the environment.

Bioaccumulation
Contains components with the potential to bioaccumulate.

Ecotoxicity

Poorly soluble mixture. May cause physical fouling of aquatic organisms. Product is expected to be practically
non-toxic to aquatic organisms, LL/EL50 >100 mg/l. (LL/EL50 expressed as the nhominal amount of product
required to prepare aqueous test extract). Mineral oil is not expected to cause any chronic effects to aquatic
organisms at concentrations less than 1 mg/I.
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Other Adverse Effects

Not expected to have ozone depletion potential, photochemical ozone creation potential or global warming
potential.

Product is a mixture of non-volatile components, which are not expected to be released to air in any signific-
ant quantities.

13. DISPOSAL CONSIDERATIONS

Waste Disposal

Recycle or dispose of in accordance with prevailing regulations, by a recognised collector or contractor. The
competence of the contractor to deal satisfactorily with this type of product should be established beforehand.
Do not pollute the soil, water or environment with the waste product.

Product Disposal
As for waste disposal.

Container Disposal
Recycle or dispose of in accordance with the legislation in force with a recognised collector or contractor.

14. TRANSPORT INFORMATION

Transport Information
Not dangerous for transport under ADR/RID, IMO and IATA/ICAO regulations.

ADR/RID Class
None Allocated

ADR/RID Packing Group
None Allocated

IMDG Hazard Class
None Allocated

IMDG Packing Group
None Allocated

IATA Hazard Class
None Allocated

IATA Packing Group
None Allocated

15. REGULATORY INFORMATION

EC Symbols None.

EC Risk Phrase Not classified.

EC Safety Phrase Not classified.

EINECS All components listed or polymer exempt.
TSCA (USA) All components in compliance.

National Legislation

Environmental Protection Act 1990 (as amended).
Health and Safety at Work Act 1974

Consumers Protection Act 1987

Control of Pollution Act 1974

Environmental Act 1995

Factories Act 1961
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Carriage of Dangerous Goods by Road and Rail (Classification, Packaging and Labelling) Regulations
Chemicals (Hazard Information and Packaging for Supply) Regulations 2002.

Control of Substances Hazardous to Health Regulations 1994 (as amended).

Road Traffic (Carriage of Dangerous Substances in Packages) Regulations

Merchant Shipping (Dangerous Goods and Marine Pollutants) Regulations

Road Traffic (Carriage of Dangerous Substances in Road Tankers in Tank Containers) Regulations
Road Traffic (Training of Drivers of Vehicles Carrying Dangerous Goods) Regulations

Reporting of Injuries, Diseases and Dangerous Occurences Regulations

Health and Safety (First Aid) Regulations 1981

Personal Protective Equipment (EC Directive) Regulations 1992

Personal Protective Equipment at Work Regulations 1992

Packaging & Labelling
Safety data sheet available for professional user on request.

16. OTHER INFORMATION

Revisions Highlighted
Revised according to REACh Legislation

References

GUIDANCE NOTES

UK Chemicals Regulatory Atlas, An Overview of how to guide your chemical through to regulatory compli-
ance (DTI).

HSG71 The storage of packaged dangerous substances.

EH/40 Occupational Exposure Limits.

EH/58 The Carcinogenicity of Mineral Oils.

MS24 Health surveillance of occupational skin disease.

HSG 53 The selection, use and maintenance of respiratory protective equipment: A practical guide.

HSG 206 Cost and effectiveness of chemical protective gloves for the workplace: Guidance for employers
and health and safety specialists.

L74 First Aid at work: Approved Code of Practice and Guidance.

HSG 136 Workplace transport safety : guidance for employers.

INDG234 (rev) Are you Involved in the Carriage of Dangerous Goods by Road or Rail

OTHER LITERATURE

Concawe Report 3/82 Precautionary Advice on the Handling of Used Engine Oils

Concawe Report 86/69 Health Aspects of Worker Exposure to Oil Mists

Concawe Report 01/97 Petroleum Products - First Aid Emergency and Medical Advice

Concawe Report 01/53 Classification and labelling of petroleum substances according to the EU dangerous
substances directive ( Concawe recommendations August 2001)

Concawe Report 01/54 environmental classification of petroleum substances summary data and rationale
Concawe Report 5/02 amended safety data sheet directive ( 2001/58/EC)

Department of the Environment - Waste Management - The Duty of Care - A Code of Practice

Concawe, Boulevard du souverain 165 B - 1160 Brussels, Belgium

www.concawe.be

REGULATION (EU) No. 1907/2006 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

Restrictions
This product must not be used in applications other than recommended without first seeking the advice of the
SHELL technical department.

Technical Contact Numbers
0151-350-4000

Further Information

This information is based on our current knowledge and is intended to describe the product for the purposes
of health, safety and environmental requirements only. It does not constitute a guarantee for any specific
property of the product.

www.shell.com @

Version No. 1.2 12/05/2008 Page 8 of 9





Shell Omala Oil 220

... End Of SDS ...
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Shell Tellus Oil 46

Safety Data Sheet

Shell Tellus Oil 46

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND COMPANY/UNDERTAKING

Product Code 001B0669
Infosafe No. ACKQ6 GB/eng/C
Issued Date 12/05/2008
Product Type/Use Hydraulic oil.
Other Names Name Code
Shell Tellus Oil 46 140001010640
Supplier Telephone Numbers
Shell UK Products Ltd Emergency Tel.
Stanlow Manufacturing Complex 0151-350-4595
PO Box 3

Telephone/Fax Number

Ellesmere Port CH65 4HB Tel- 0151-350-4000

Technical Contact: Product HSE Department
UNITED KINGDOM

Email
lubricantSDS@shell.com

2. HAZARDS IDENTIFICATION

EC Classification | Not classified as Dangerous under EC criteria.

Human Health Hazards
No specific hazards under normal use conditions. Prolonged or repeated exposure may give rise to dermatit-
is. Used oil may contain harmful impurities.

Safety Hazards
Not classified as flammable, but will burn.

Environmental Hazards
Not classified as dangerous for the environment.

3. COMPOSITION/INFORMATION ON INGREDIENTS
Preparation Description

Highly refined mineral oils and additives. The highly refined mineral oil contains <3% (w/w) DMSO-extract,
according to IP346.

Dangerous Components / Constituents
Exposure limits apply to the following components: Highly refined mineral oil.

www.shell.com @

Version No. 1.2 12/05/2008 Page 1 of 9





Shell Tellus Oil 46

Name CAS EINECS Proportion Hazard R Phrase
Highly-refined miner- Mixture ) 95-100 %

al oils

Lubricant additives Secret 0-5%

4. FIRST AID MEASURES

Symptoms and Effects
Not expected to give rise to an acute hazard under normal conditions of use.

Inhalation

In the unlikely event of dizziness or nausea, remove casualty to fresh air. If symptoms persist, obtain medical
attention.

Skin

Remove contaminated clothing and wash affected skin with soap and water. If persistent irritation occurs, ob-
tain medical attention. When using high pressure equipment, injection of product under the skin can occur. If
high pressure injuries occur, the casualty should be sent immediately to a hospital. Do not wait for symptoms
to develop.

Eye
Flush eye with copious quantities of water. If persistent irritation occurs, obtain medical attention.

Ingestion
Wash out mouth with water and obtain medical attention. Do not induce vomiting.

Advice to Doctor

Treat symptomatically. Aspiration into the lungs may result in chemical pneumonitis. Dermatitis may result
from prolonged or repeated exposure. High pressure injection injuries require prompt surgical intervention
and possibly steroid therapy, to minimise tissue damage and loss of function.

Because entry wounds are small and do not reflect the seriousness of the underlying damage, surgical ex-
ploration to determine the extent of involvement may be necessary. Local anaesthetics or hot soaks should
be avoided because they can contribute to swelling, vasospasm and ischaemia. Prompt surgical decompres-
sion, debridement and evacuation of foreign material should be performed under general anaesthetics, and
wide exploration is essential.

There may be a risk to health where low viscosity products are aspirated into the lungs following vomiting, al-
though this is uncommon in adults. Such aspiration would cause intense local irritation and chemical pneu-
monitis. Children, and those in whom consciousness is impaired, will be more at risk. Emesis of lubricants is
not usually necessary, unless a large amount has been ingested, or some other compound has been dis-
solved in the product. If this is indicated, for example, when there is rapid onset of central nervous system de-
pression from large ingested volume - gastric lavage under controlled hospital conditions, with full protection
of the airway is required. Supportive care may include oxygen, arterial blood gas monitoring, respiratory sup-
port, and, if aspiration has occurred, treatment with corticosteriods and antibiotics. Seizures should be con-
trolled with Diazepam, or appropriate equivalent drug.

5. FIRE FIGHTING MEASURES

Specific Hazards
Combustion is likely to give rise to a complex mixture of airborne solid and liquid particulates and gases, in-
cluding carbon monoxide, oxides of sulphur, and unidentified organic and inorganic compounds.

Extinguishing Media
Foam and dry chemical powder. Carbon dioxide, sand or earth may be used for small fires only.

Unsuitable Extinguishing Media
Water in jet. Use of halon extinguishers should be avoided for environmental reasons.
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Protective Equipment
Proper protective equipment including breathing apparatus must be worn when approaching a fire in a con-
fined space.

6. ACCIDENTAL RELEASE MEASURES

Personal Precautions

Avoid contact with skin and eyes. Wear PVC, Neoprene or nitrile rubber gloves. Wear rubber knee length
safety boots and PVC Jacket and Trousers. Wear safety glasses or full face shield if splashes are likely to oc-
cur.

Environmental Precautions
Prevent from spreading or entering into drains, ditches or rivers by using sand, earth, or other appropriate
barriers. Inform local authorities if this cannot be prevented.

Clean-up Methods - Small Spillages
Absorb liquid with sand or earth. Sweep up and remove to a suitable, clearly marked container for disposal in
accordance with local regulations.

Clean-up Methods - Large Spillages
Prevent from spreading by making a barrier with sand, earth or other containment material. Reclaim liquid dir-
ectly or in an absorbent. Dispose of as for small spills.

7. HANDLING AND STORAGE

Handling

Use local exhaust ventilation if there is risk of inhalation of vapours, mists or aerosols. Avoid prolonged or re-
peated contact with skin. When handling product in drums, safety footwear should be worn and proper hand-
ling equipment should be used. Prevent spillages. Cloth, paper and other materials that are used to absorb
spills present a fire hazard. Avoid their accumulation by disposing of them safely and immediately. In addition
to any specific recommendations given for controls of risks to health, safety and the environment, an assess-
ment of risks must be made to help determine controls appropriate to local circumstances. Exposure to this
product should be reduced as low as reasonably practicable. Reference should be made to the Health and
Safety Executive's publication 'COSHH Essentials'.

Storage

Keep in a cool, dry, well-ventilated place. Use properly labelled and closeable containers. Avoid direct sun-
light, heat sources, and strong oxidizing agents. The storage of this product maybe subject to the Control of
Pollution (Oil Storage) (England) Regulations. Further guidance maybe obtained from the local environmental
agency office.

Storage Temperatures
0°C Minimum. 50°C Maximum.

Recommended Materials
For containers or container linings, use mild steel or high density polyethylene.

Unsuitable Materials
For containers or container linings, avoid PVC.

Other Information
Polyethylene containers should not be exposed to high temperatures because of possible risk of distortion.

8. EXPOSURE CONTROLS, PERSONAL PROTECTION

Exposure Limits
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Substance Regulations :Ei;(ﬁosure L ire Exposure Limit Units Notes
Oil mist, mineral EH 40 2005 TWA 5 mg/m3

EH 40 2005 STEL 10 mg/m3
EH 40 2005 EH 40 2005 Health and Safety Executive. EH40; Workplace Exposure Limits

Exposure Controls

The use of personal protective equipment is only one aspect of an integrated approach to the Control Of Sub-
stances Hazardous to Health.

The management of Health and Safety at Work Regulations 1992 require employers to identify and evaluate
the risks to health and to implement appropriate measures to eliminate or minimise those risks. The choice of
personal protective equipment is highly dependent upon local conditions, e.g. exposure to other chemical
substances and micro-organisms, thermal hazards (protection from extremes of cold and heat), electrical
hazards, mechanical hazards and appropriate degree of manual dexterity required to undertake an activity.
Whilst the content of this section may inform the choice of personal protective equipment used, the limitations
of any information which can be provided must be fully understood, e.g. personal protective equipment
chosen to protect employees from occasional splashes maybe entirely inadequate for activities involving par-
tial or complete immersion.If the levels of oil mist or vapour in air are likely to exceed the occupational expos-
ure standards then consideration should be given to the use of local exhaust ventilation to reduce personal
exposure.

The choice of personal protective equipment should only be undertaken in the light of a full risk assessment
by a suitably qualified competent person ( e.g. a professionally qualified occupational hygienist).

Effective protection is only achieved by correctly fitting and well maintained equipment and employers should
ensure that appropriate training is given. All personal protective equipment should be regularly inspected and
replaced if defective. Reference should be made to HSE's publication Methods for the Determination of Haz-
ardous Substances (MDHS) 84 - Measurement of oil mist from mineral oil-based metalworking fluids. Meas-
urement of an employee's exposure to oil vapour maybe supplemented through the use of stain tubes. In the
first instance, further guidance maybe obtained through HSE's publication 'COSHH - a brief guide to the regu-
lations' (INDG 136(revl)).

Respiratory Protection

At standard temperature and pressure, the Occupational Exposure Standard for oil vapour is unlikely to be
exceeded. Care should be taken to keep exposures below applicable occupational exposure limits. If this
cannot be achieved, use of a respirator fitted with an organic vapour cartridge combined with a particulate
pre-filter should be considered. Half masks (EN 149) or valved half masks (EN 405) in combination with type
A2 (EN 141) and P2/3 (EN 143) pre-filters maybe considered.

Hand Protection

Chemical protective gloves are made from a wide range of materials, but there is no single glove material ( or
combination of materials) which gives unlimited resistance to any individual or combination of substances or
preparations. The extent of the breakthrough time will be affected by a combination of factors which include
permeation, penetration, degradation, use pattern ( full immersion, occasional contacts) and how the glove is
stored when not in use.

Theoretical maximum levels of protection are seldom achieved in practice and the actual level of protection
can be difficult to assess. Effective breakthrough time should be used with care and a margin of safety should
be applied. HSE guidance on protective gloves recommends a 75% safety factor to be applied to any figures
obtained in a laboratory test. Nitrile gloves may offer relatively long breakthrough times and slow permeation
rates. Test data, e.g breakthrough data obtained through test standard EN374-3:1994 are available from
reputable equipment suppliers.

Personal hygiene is a key element of effective hand care. Gloves must only be worn on clean hands. After
using gloves, hands should be washed and dried thoroughly. A non perfumed moisturiser should be applied.
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Eye Protection

Goggles conforming to a minimum standard of EN 166 345B should be considered if there is a possibility of
eye contact with the product through splashing. Higher rated eye protection must be considered for highly
hazardous operations or work areas. For example, employees involved in metalworking operations such as

chipping, grinding or cutting may require additional protection to avert injury from fast moving particles or

broken tools.
Body Protection

Minimise all forms of skin contact. Overalls and shoes with oil resistant soles should be worn. Launder over-

alls and undergarments regularly.
Environmental Exposure Controls

Minimise release to the environment. An environmental assessment must be made to ensure compliance with

local environmental legislation.

9. PHYSICAL AND CHEMICAL PROPERTIES

Colour

Physical State

Odour

pH Value

Vapour Pressure

Initial Boiling Point
Solubility in Water
Density

Flash Point

Flammable Limits - Upper
Flammable Limits - Lower
Auto-Ignition Temperature
Kinematic Viscosity
Vapour Density (Air=1)
Partition co-efficient, n-octanol/water
Pour Point

10. STABILITY AND REACTIVITY

Stability
Stable.

Conditions to Avoid

Extremes of temperature and direct sunlight.

Materials to Avoid
Strong oxidizing agents.

Hazardous Decomposition Products

Light brown.

Liquid at ambient temperature.
Characteristic mineral oil.

Not applicable.

Expected to be less than 0.5 Pa at 20°C.
Expected to be above 280°C.
Negligible.

879 kg/m3 at 15°C.

218°C. (PMCC).

10%(V/V) (typical).

1%(V/V) (typical).

Expected to be above 320°C.

46 mm2/s at 40°C.

Greater than 1.

Log Pow expected to be greater than 6.
-30°C.

Hazardous decomposition products are not expected to form during normal storage.

11. TOXICOLOGICAL INFORMATION

Basis for Assessment

Toxicological data have not been determined specifically for this product. Information given is based on a
knowledge of the components and the toxicology of similar products.
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Acute Toxicity - Oral
LD50 expected to be > 2000 mg/kg.

Acute Toxicity - Dermal
LD50 expected to be > 2000 mg/kg.

Acute Toxicity - Inhalation
Not considered to be an inhalation hazard under normal conditions of use.

Eye Irritation
Expected to be slightly irritating.

Skin Irritation
Expected to be slightly irritating.

Respiratory Irritation
If mists are inhaled, slight irritation of the respiratory tract may occur.

Skin Sensitisation
Not expected to be a skin sensitizer.

Carcinogenicity
Product is based on mineral oils of types shown to be non-carcinogenic in animal skin-painting studies. Other
components are not known to be associated with carcinogenic effects.

Mutagenicity
Not considered to be a mutagenic hazard.

Reproductive Toxicity
Not considered to be toxic to reproduction.

Other Information

Prolonged and/or repeated contact with this product can result in defatting of the skin, particularly at elevated
temperatures. This can lead to irritation and possibly dermatitis, especially under conditions of poor personal
hygiene. Skin contact should be minimised. High pressure injection of product into the skin may lead to local
necrosis if the product is not surgically removed. Used oils may contain harmful impurities that have accumu-
lated during use. The concentration of such impurities will depend on use and they may present risks to
health and the environment on disposal. ALL used oil should be handled with caution and skin contact
avoided as far as possible.

12. ECOLOGICAL INFORMATION

Basis for Assessment
Ecotoxicological data have not been determined specifically for this product. Information given is based on a
knowledge of the components and the ecotoxicology of similar products.

Mobility
Liguid under most environmental conditions. Floats on water. If it enters soil, it will adsorb to soil particles and
will not be mobile.

Persistence / Degradability
Not expected to be readily biodegradable. Major constituents are expected to be inherently biodegradable,
but the product contains components that may persist in the environment.

Bioaccumulation
Contains components with the potential to bioaccumulate.

Ecotoxicity

Poorly soluble mixture. May cause physical fouling of aquatic organisms. Product is expected to be practically
non-toxic to aquatic organisms, LL/EL50 >100 mg/l. (LL/EL50 expressed as the nhominal amount of product
required to prepare aqueous test extract). Mineral oil is not expected to cause any chronic effects to aquatic
organisms at concentrations less than 1 mg/I.
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Other Adverse Effects

Not expected to have ozone depletion potential, photochemical ozone creation potential or global warming
potential.

Product is a mixture of non-volatile components, which are not expected to be released to air in any signific-
ant quantities.

13. DISPOSAL CONSIDERATIONS

Waste Disposal

Recycle or dispose of in accordance with prevailing regulations, by a recognised collector or contractor. The
competence of the contractor to deal satisfactorily with this type of product should be established beforehand.
Do not pollute the soil, water or environment with the waste product.

Product Disposal
As for waste disposal.

Container Disposal
Recycle or dispose of in accordance with the legislation in force with a recognised collector or contractor.

14. TRANSPORT INFORMATION

Transport Information
Not dangerous for transport under ADR/RID, IMO and IATA/ICAO regulations.

ADR/RID Class
None Allocated

ADR/RID Packing Group
None Allocated

IMDG Hazard Class
None Allocated

IMDG Packing Group
None Allocated

IATA Hazard Class
None Allocated

IATA Packing Group
None Allocated

15. REGULATORY INFORMATION

EC Symbols None.

EC Risk Phrase Not classified.

EC Safety Phrase Not classified.

EINECS All components listed or polymer exempt.
TSCA (USA) All components in compliance.

National Legislation

Environmental Protection Act 1990 (as amended).
Health and Safety at Work Act 1974

Consumers Protection Act 1987

Control of Pollution Act 1974

Environmental Act 1995

Factories Act 1961
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Carriage of Dangerous Goods by Road and Rail (Classification, Packaging and Labelling) Regulations
Chemicals (Hazard Information and Packaging for Supply) Regulations 2002.

Control of Substances Hazardous to Health Regulations 1994 (as amended).

Road Traffic (Carriage of Dangerous Substances in Packages) Regulations

Merchant Shipping (Dangerous Goods and Marine Pollutants) Regulations

Road Traffic (Carriage of Dangerous Substances in Road Tankers in Tank Containers) Regulations
Road Traffic (Training of Drivers of Vehicles Carrying Dangerous Goods) Regulations

Reporting of Injuries, Diseases and Dangerous Occurences Regulations

Health and Safety (First Aid) Regulations 1981

Personal Protective Equipment (EC Directive) Regulations 1992

Personal Protective Equipment at Work Regulations 1992

Packaging & Labelling
Safety data sheet available for professional user on request.

16. OTHER INFORMATION

Revisions Highlighted
Revised according to REACh Legislation

References

GUIDANCE NOTES

UK Chemicals Regulatory Atlas, An Overview of how to guide your chemical through to regulatory compli-
ance (DTI).

HSG71 The storage of packaged dangerous substances.

EH/40 Occupational Exposure Limits.

EH/58 The Carcinogenicity of Mineral Oils.

MS24 Health surveillance of occupational skin disease.

HSG 53 The selection, use and maintenance of respiratory protective equipment: A practical guide.

HSG 206 Cost and effectiveness of chemical protective gloves for the workplace: Guidance for employers
and health and safety specialists.

L74 First Aid at work: Approved Code of Practice and Guidance.

HSG 136 Workplace transport safety : guidance for employers.

INDG234 (rev) Are you Involved in the Carriage of Dangerous Goods by Road or Rail

OTHER LITERATURE

Concawe Report 3/82 Precautionary Advice on the Handling of Used Engine Oils

Concawe Report 86/69 Health Aspects of Worker Exposure to Oil Mists

Concawe Report 01/97 Petroleum Products - First Aid Emergency and Medical Advice

Concawe Report 01/53 Classification and labelling of petroleum substances according to the EU dangerous
substances directive ( Concawe recommendations August 2001)

Concawe Report 01/54 environmental classification of petroleum substances summary data and rationale
Concawe Report 5/02 amended safety data sheet directive ( 2001/58/EC)

Department of the Environment - Waste Management - The Duty of Care - A Code of Practice

Concawe, Boulevard du souverain 165 B - 1160 Brussels, Belgium

www.concawe.be

REGULATION (EU) No. 1907/2006 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

Restrictions
This product must not be used in applications other than recommended without first seeking the advice of the
SHELL technical department.

Technical Contact Numbers
0151-350-4000

Further Information

This information is based on our current knowledge and is intended to describe the product for the purposes
of health, safety and environmental requirements only. It does not constitute a guarantee for any specific
property of the product.
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11.1. Introduction

GENERAL

11.1.1. Ordering Procedure

The following illustrations indicate spare parts available for order, identify relevant part/s and provide
the following detail during the ordering process. This ensures correct delivery of replacement parts
with a minimum delay:

* Machine, model and serial number.

* Year of manufacture.

 Part number identified from the parts list.

* Part description identified from the parts list.
* [llustration title and page number.

* Quantity required.

11.1.2. Safety decals

For locations and part numbers, refer to Safety section:1.14. Safety Decals - Locations
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QJ341 HYDRAULIC DRIVE CRUSHER

MAIN ASSEMBLIES

11.2. Main assemblies

QJ341 HYDRAULIC DRIVE CRUSHER
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* = Optional - not illustrated

QJ341 HYDRAULIC DRIVE CRUSHER

MAIN ASSEMBLIES

Item | Part No Description Remarks

1 Chassis Assy See CA0115
2 Jaw Crusher Assembly See CJ0076
3 Maintenance Platform Assembly See CAO121
4 Magnet Arm Assembly See CA0117
5 50 Tonne Crusher Hinged Hopper See CC0043
6 Conveyor - Main See CD0064
7 Power pack Tier 3a See CB0117
8 Electrical Cabinet See CA0128
9 Hydraulic Cabinet See CA0127
11 Natural Fines Side Conveyor See CE0005
12 H9220000 Shortened Grizzly Bar Assy. 35mm-75mm Taper. Standard

12 H4950000 125mm Straight Grizzly Bar Assembly *

12 H4900000 25mm Straight Grizzly Bar Assembly *

12 H4940000 35mm - 45mm Tapered Grizzly Bar Assy *

12 H4880000 50mm Straight Grizzly Bar Assembly *

12 H4770000 55mm - 80mm Tapered Grizzly Bar Assembly *

12 H4910000 55mm Straight Grizzly Bar Assembly *

12 H8900000 70mm Straight Grizzly Bar Assembly *

12 H8330000 80mm Straight Flat Grizzly Bar Assembly *

13 Transfer Chute Assembly Standard - See CA0147
13 Transfer Chute Assembly (Opposite Hand) CA0153 (*)
14 Magnet Conveyor Assembly See CA0151
15 J5280000 25mm Toggle Plate Standard

15 J4790000 30mm Toggle Plate (Heavy Duty) *

16 Water Pump Assembly CA0034 (*)
17 Hopper Liners See CC0046 CC0047
18 Corrugated Jaw Wear Plate Set Standard - See CJ0109
18 18% Manganese Corrugated Jaw Wear Plate Set See CJO0111
18 20% Manganese Jaw Wear Plate Set See CJ0112
18 Tall Tooth Jaw Wear Plate Set See CJ0110
19 D18760000 | Sonar Mounting Bracket *
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CHASSIS ASSEMBLY

CA0115

11.3. Chassis assembly

CAO0115

Copyright © Sandvik Construction
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CA0115

CHASSIS ASSEMBLY

Item | Part No. Qty Description Remarks

1 A21210000 1 Chassis Build Weldment

2 1 Track Bogie Assembly Refer to Tracks
3 4 50 Tonne Crusher Jacking Leg Assembly See CA0005
4 A14460000 2 Rear Jacking Leg Cover Megabite Crusher

5 700.8883-901 4 Tie Down Bracket Assy

6 1 Feeder And Frame Assembly See CH0040
7 B14720000 1 Return Manifold

8 B16850000 1 Rreturn Manifold

9 B15630000 1 Front Return Manifold

10 B15640000 1 Front Case Drain Manifold

11 A23960000 1 Emergency Stop Bracket

12 A23950000 1 Emergency Stop Bracket

13 A23970000 2 Emergency Stop Bracket

14 EL9789 4 Steel Cased E Stop

15 HV1642 1 4 Lever Spool Valve (4xd/a, Levers Down, No Relief, Hpco)

16 HV8062 1 3/8 Bsp Pilot Operated Check Valve

23 A7720000 2 Boltup Jaw Crusher: Spray Bar Fixing Bracket

24 H7190000 1 Crusher Feeder Pan Spraybar

25 HA99000022 2 Spray Nozzle, Complete Assembly
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11.4. Tracks

SPARES
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Item Part No Qty Description Remarks
1 UC7482 1 Gearbox And Motor Kit
2 UC7485 1 Sprocket Kit
3 UC7492 1 Idler Group Kit
4 UC7492 1 Grease Tensioner Kit
5 UC7480 1 Fixed Displacement Motor
6 18-20-0107 or UC7450 1 Track Link Repair Kit
7 UC7516 or 18-20-0003 Track Shoe
8 18-20-0019 or UC7488 6 Lower Roller
9 18-20-0111 Master Pin
Other parts not illustrated:
Part No Qty | Description Remarks
18-20-0004 or UC7517 Track Shoe Bolt
18-20-0005 or UC7518 Track Shoe Nut
UC7493 1 Gasket For Grease Fitting
UC7494 1 Track Group
UC7495 1 Track Link Assembly
UC7496 48 Track Shoe (400mm Wide Triple Grouser)
UC7497 192 | Track Shoe Bolt -torque To 252 Nm (186 Ibs/ft)
UC7498 192 | Track Shoe Nut
UC7449 Track Repair Link Kit
UC7499 1 Master Pin And Collars
UC7471 1 Motion Control / Brake Release Valve Block
UC7500 1 A2fe63 Valve Transfer Plate
UC7501 8 Socket Head Capscrew (Valve Block/transfer Plate To Motor Flange)
UC7502 1 Valve Block Brake Release Port Adaptor C/w Seal
UC7503 1 Valve Block Drain Port Adaptor C/w Seal
Note: Quantities shown are per track
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11.5. Jacking leg

CA0005
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Q1341 JACKING LEG
Iltem Part No Qty Description Remarks
1 A14180000 1 Front Jacking Leg
2 HR1069 1 Jack Leg Ram
3 A4110000 1 Jacking Leg Parts
4 FAB30X200 1 Hex-head Bolt - Iso 4017 - M30x200
5 PN1085 1 Jacking Leg Ram: Top Pin
6 FAN30N 1 M30 Nylock Nut
8 FAB10X30 1 M10 X 30 Hex-head
9 FAWI10NL 1 M10 Nordlock Washer Set
10 PN1088 2 Chassis: Jacking Leg Locking Pin
12 FAHC1022 2 R-clip
Note: Quantities shown are per jacking leg - 4 legs per machine
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CHO0040

FEEDER AND FRAME ASSEMBLY

Iltem Part No. Qty Description Remarks

1 A15190000 1 Feeder Mounting Assy

2 A15200100 1 Motor Deflector Plate

3 1 Feeder See CH0039
4 FAHC1023 2 4mm R-clip (80mm Long)

5 PN1051 2 Shreeder Leg Pin
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CHO0039

11.7. Feeder
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Iltem Part No Qty Description Remarks
1 H2390000 8 Spring
2 RU5103 16 Spring Landing Disc
3 1 1100 Feeder Vibrating Box Assembly See CHO001
4 H2480000 1 Outlet Wear Plate
5 H8260000 1 Uprated Feeder
6 H2550000 1 Megabite - Grizzly Feeder Side Wear Pl
7 H2560000 1 Outlet Drive Side Wear Plate
8 H9210000 1 Discharge Chute
9 H2530000 1 Megabite - Grizzly Outlet Chute Front Plate
10 H2540000 2 Megabite - Grizzly Outlet Chute Clamp Plate
11 RU1193 1 Discharge Chute Rubber
12 J8600000 1 Feeder Unit Rubber Mounting Clamp Strip
13 H7920000 2 Feeder Wear Plate Hardox 400
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11.8. Vibrating box - 1100 feeder assembly

CHO001

70 71

38 30

69 68 69

62 63 60
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Item | Part No. Qty | Description Remarks
1 BT3001 4 Roller Bearing
2 BT3503 1 Lock Nut
3 BT3504 1 Lock Washer
4 BT5006 1 2012/50 Taper Lock Bush
5 BT5020 1 2012/1 1/8" Taper Lock Bush
6 BT6514 1 Hrc150 Coupling Insert
7 BT8502 2 "(Tx150f) Half Only
8 BT8001 2 Outer Cover O-ring Seal
9 BT9939 4 Shaft Seal Cr 130x160x12 Hmsal0
16 H9330000 2 Feeder Key Shaft To Gear Wheel
17 H8400000 1 Vibrator Box Housing Assembly
18 H2010000 1 Vibrator Unit Inspection Cover PI
19 H2020000 2 Vibrator Unit Vibrator Gears
21 H2040000 1 Oil Thrower
22 H2050000 4 Inner Bolt Retaining Plate
23 H2060000 3 Shaft End Plate
25 H2080000 1 Gear End Cover Plate
26 H2090000 4 Bearing Cartridge
27 H2100000 2 Bearing Retaining Plate
28 H2120000 2 Bearing Retaining Plate
29 H2140000 2 Gear Spacer Ring
30 H2160000 1 Quter Cover (Driveside)
31 H2170000 1 Vibrator Shaft
32 H2180000 1 Vibrator Shaft
35 H7450000 1 Motor Mounting Cowl
36 HA00001811 2 1/8" Silencer
37 HAP0038003 3 Hex Plug
38 HAP100003 2 1" Bsp Coned Plug
39 HAP100004 2 1" Bsp Coned Plug 1/8" Tap
40 HAWO00380 3 3/82 Dowty Washer
41 HAW10000 4 1" Dowty Washer
42 HM1046 1 49.1cc Axial Piston Motor Eaton
44 H9160000 2 C10+ Locking Washer
45 FAB10X25(10.9) 6 M10 X 20 Hex-head
46 H9170000 1 C12+ Locking Washer
47 H9340000 1 Feeder Shaft Key/taperlock Bush
48 CN6055 6 Omala 220 Gear Oil 1l
49 BT8506-2450D 4 O Ring Seal To Suit Bearing Housing Cut As Required
60 FAB20X70(10.9) | 62 | M20x70 (10.9) Hex-head Bolt
61 FAW20TH 22 | M20 Thro Hard Washer
62 FAW20NL 62 | M20 Nordlock Washer Set
63 FAN20N 62 M20 Nylock Nut
64 FAB08X40 32 M8 X 40 Hex Head
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CHO001

VIBRATING BOX - 1100 FEEDER ASSEMBLY

Item | Part No. Qty | Description Remarks
65 FAWO08SP 32 Spring Washer

66 FAWOSA 32 M8 Bright Washer

67 FAB10X30 38 M10 X 30 Hex-head

68 FAW10SP 36 M10 Form A Spring Washer
69 FAW10A 36 M10 Bright Washer

70 FAB12X40 8 M12 X 40 Hex-head

71 FAW12NL 8 M12 Nordlock Washer Set
72 FAB08X25 14 M8 X 25 Lg Hex Head Bolt
73 FAWOSNL 14 M8 Nordlock Washer

74 HA1126 1 Oil Level Sight Glass
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11.9. Transfer chute assembly

CAO0147
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Item Part Qty Description Remarks
1 A4650000 1 Chute Door

3 A7840000 1 Bolt Up Jaw Crusher: Side Conveyor Transfer Chute
4 A14120000 2 Mounting Brackets

5 BT2501 2 Discharge Chute Pivot Bearing

7 PN1094 1 Deflector Plate Pivot Bar

8 RU1338 1 Inlet Chute Rubber

9 RU1340 2 Inlet Chute Rubber

10 A1750000 2 Transfer Chute Rubber Side Clamp

11 A8910000 1 Transfer Chute Rear Rubber Clamp

12 A6150000 2 Transfer Chute Rubber Clamp

13 A13560000 1 Bolt Up Crusher Box Unit Transfer Chute Handle
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MAGNET ARM ASSEMBLY

CA0117

11.10. Magnet arm assembly

CAO0117
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CA0117

MAGNET ARM ASSEMBLY

Item Part No Qty Description Remarks

1 A21540000 1 Magnet Support

2 A21570000 1 Magnet Arm Front Cross Beam Wa

3 A21580000 1 Support Bracket R.h.

4 A21590000 1 Support Bracket L.h.

5 RU1377 1 Tank Base Cushion

6 RU1375 1 Tank Cushion (Diesel Tank)

7 RU1394 1 Tank Cushion (Hyd Tank)

8 A22070000 1 Walkway Central Railing D/s Assy

9 A22080000 1 Cross Member Assy Tier Iv

10 A22100000 2 Conveyor Support Arm Assy Tier Iv

11 A23650000 1 Hose Cover Plate

12 A8880000 1 Magnet Support Frame (Drive Side)

13 A8890000 1 Magnet Support Frame

15 PN1228 4 Feeder Pivot Pin

16 1 Hydraulic Oil Tank Assembly See CB0087
17 1 Diesel Tank Complete See CB0159
18 A22800000 1 Gate Assembley

19 B15580000 1 Flashing Beacon Mounting Bracket R.h.s.

20 B15590000 1 Flashing Beacon Mounting Bracket L.h.s.

21 EL9799 2 Siren

22 EL9764 2 Beacon

23 1 Ladder Arrangement (8 Rung) See CA0168
24 A23630000 1 Maintenance Platform Part 1

25 A23640000 1 Maintenance Platform Part 2
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11.11. Ladder - 8 rung

CA0168
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CA0168
LADDER - 8 RUNG

Iltem Part No Qty Description Remarks
1 A21440000 1 Platform Access Chassis Ladder Support Bracket

2 A24670000 1 Access Ladder Support Arm

3 A24740000 1 Ladder Support- Box Section

4 A24690000 1 Access Ladder Lower Section

5 A24700000 1 Access Ladder - 4 Rung Top Section

6 PN1233 2 Ladder Pivot Locking Pin

7 FAHC1023 2 4mm R-clip X 80mm
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HYDRAULIC TANK

CB0087

11.12. Hydraulic tank

CB0087
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Item Part No. Qty Description Remarks
1 B14010000 1 Hydraulic Tank

2 10-51-0350 2 Hydraulic Tank Access Cover C/w Gasket
3 10-21-0030 2 Return Filter Holder

4 10-22-4006 1 Tank Air Breather

5 HV8577 2 2" Bsp Low Pressure Ball Valve

6 HA1105 2 Swept 90 Male / Female Swivel

7 HA2000001 2 2" M/m Adaptor

8 HA1000033 1 1" Bsp Male/male Adaptor

10 10-21-0007 2 2 %" Suction Filter 90 Micron

11 HF1017 3 Filter Suction Str1004sg1m90-2

12 10-23-5028 1 Low Level Sensor Guage

13 10-12-0020 2 1 %" Dowty Seal Mbds 120v

14 10-01-1128 2 1 %" Adaptor M/m

15 10-12-0012 1 ¥4" Dowty Seal Mbds 112v

16 10-12-0016 1 1" Dowty Seal

17 10-21-0031 2 Return Filter Element Mf-184-2-p10-nb

Part No. Qty Description Remarks

HF9524 1 Air Vent Filter Element Inside Item 4, Not lllustrated

Refer also to servicing kit, 11.56. Servicing kits - Caterpillar C9 engine.
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11.13. Diesel fuel tank

CB0159

o]

Refer also to appropriate servicing kit, 11.56. Servicing kits - Caterpillar C9 engine.
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Iltem | Part No Qty Description Remarks
1 B17220000 1 Diesel Tank

2 B15050000 2 Access Cover Gasket

3 B15040000 1 Diesel Tank Top Cover

4 B15060000 1 Diesel Tank Cover

5 10-23-5008 2 Level Gauge 10" (254mm Ctr)

6 14-05-0149 1 Fuel Level Sensor

7 10-12-0012 1 ¥" Dowty Seal Mbds 112v

8 10-22-4006 1 Tank Air Breather (O-sa075g2103a)

9 10-22-4012 1 Tank Sieve

10 10-22-4010 1 Cap - Diesel Tank
Part No Qty Description Remarks
HF9524 1 Air Vent Filter Element Inside Item 8, Not lllustrated
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11.14. Magnet assembly

CAO0151
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Item Part No Qty | Description Remarks
1 MA1050 1 Complete Overband Magnet Refer also to MA1050 below
2 A20420000 1 Magnet Con Steady Bar
3 A20430000 1 Magnet Steady Bar
4 FA9112 4 M20 Eye Bolt Zinc Plated
5 FAW20A 4 Bright Washer
6 FAN20 4 M20 Hex Nut
7 MA1001 4 TI13 Shackle Connector
8 MA1060 2 10 Link Magnet Chain
9 MA1065 2 16 Link Magnet Chain
*MA1050 parts
Part No Qty | Description Remarks
MA1051 1 Drive Drum
MA1052 1 Tail Drum
MA1057 4 Bearing
* Not exploded
MA1054 1 Belt
HM1010 1 Motor
MA1055 1 Drive Coupling
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11.15. Maintenance platforms

CAO0121
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CA0121

MAINTENANCE PLATFORMS

Item | Part No Qty | Description Remarks
1 A22050000 1 Maintenance Platform

2 A16760000 1 Access Door Non-drive Walkway

3 FD2105 2 Hinge

4 BT10022 1 Jaw Auto-lubricator

5 A14200000 3 Walkway Bracket

6 A22150000 1 Maintenance Platform Wedge Ram Cover
7 A22160000 1 Maintenance Platform Centre Plate

8 A22170000 1 Maintenance Platform Centre Plate

9 1 Ladder - 9 Rung See CA0167
10 A15870000 2 Platform Tie Bracket

11 A22040000 1 Maintenance Platform

12 A22270000 1 Walkway Railing

13 A22400000 1 Walkway Railing

14 A22200000 1 Walkway Central Railings

15 A22250000 1 Central Railing

16 A22300000 1 Maintenance Platform

17 A22310000 1 Maintenance Platform

18 FAW16A 13 M16 (Form A) Washer

19 FAB16X35 13 M16 X 35 Hex Head

20 FAW12A 10 M12 Bright Washer

21 FAB12X30 10 M12 X 30 Hex Head

22 A22320000 1 Maintenance Platform

23 A22330000 2 Maintenance Platform

24 CA0169 1 Ladder - 7 Rung

25 A22260000 1 Walkway Railing

26 A23300000 1 Walkway Bracket

27 EX5015 1 Asa0367 Ah11l Oil Cooler

28 A24810000 1 Tie Bar - Walkway
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11.16. Ladder - 9 rung

CA0167
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CA0167
LADDER - 9 RUNG

Iltem | Part No Qty | Description Remarks
1 A21440000 1 Platform Access Chassis Ladder Support Bracket

2 A24670000 1 Access Ladder Support Arm

3 A24740000 1 Ladder Support- Box Section

4 A24690000 1 Access Ladder Lower Section

5 A24680000 1 Access Ladder - 5 Rung Top Section

6 PN1233 2 Ladder Pivot Locking Pin

7 FAHC1023 2 4mm R-clip (80mm Long)
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11.17. Ladder - 7 rung

CA0169
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CA0169
LADDER - 7 RUNG

Item Part No Qty Description Remarks
1 A21440000 1 Access Chassis Ladder Support Bracket

2 A24670000 1 Ladder Support Arm

3 A24740000 1 Lladder Support - Box Section

4 A24690000 1 Access Ladder Lower Section

5 A24710000 1 Access Ladder - 3 Rung Top Section

6 PN1233 2 Ladder Pivot Locking Pin

7 FAHC1023 2 4mm R-clip (80mm Long)
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11.18. Hopper

CC0043
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Iltem | Part No Qty | Description Remarks
1 C9250000 1 Crusher R/h Hopper Door
2 C9260000 1 Crusher L/h Hopper Door
3 C9270000 1 Crusher Rear Hopper Door
4 PN1089 2 Hopper Locking Pin: Megabite Crusher
6 PN1092 2 Hopper Side Ram Top Pin: Megabite
7 FAS10X35 2 Hexagon Head Screw
8 FAWI10NL 2 M10 Nordlock Washer Set
9 PN1179 2 Chassis Hopper Door Side Ram Pins
10 FAHC1023 8 4mm R-clip (80mm Long)
11 C15170000 2 Stell Beam
12 PN1212 2 Stell Bar Locking Pin
13 FAN30N 4 M30 Nylock Nut
14 FAW30TH 8 M30 Hardened Washer
15 FAB30X200 4 Hex-head Bolt - Iso 4017 - M30x200
16 FAB24X90 2 Hex-head Bolt
17 FAW24TH 4 M24 Through Hardened Washer
18 FAN24N 2 M24 Nyloc Nut
21 FAB20X150(10.9) 2 Hex-head Bolt
22 FAW20NL 2 M20 Nordlock Washer Set
23 FAN20N 2 M20 Nylock Nut
28 HR3001 1 Hydraulic Cylinder - End
29 HR3002 2 Hydrauilic Cylinder - Side
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11.19. Hopper liners

CC0046 CCo047
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CCO0046 Mild steel liner set

CCO0046 CCo0047
HOPPER LINERS

Item Part No Qty Description Remarks
1 C9280000 2 Liner - Side Door Front, Mild Steel
2 C9290000 2 Liner - Side Door Rear, Mild Steel
3 C9300000 1 Liner - Rear Door, Mild Steel
CCO0047 Abro liner set (Optional)
Item Part No Qty Description Remarks
1 C9310000 2 Liner - Side Door Front, Abro 400 Steel*
2 C9320000 2 Liner - Side Door Rear, Abro 400 Steel*
3 C9330000 1 Liner - Rear Door, Abro 400 Steel*

Fasteners for liners (not illustrated)

FACB16X50
FAW16TH
FAW16NL
FAN16N

29
29
29
29

M16 X 50 Cup Head Square Neck Ht Bolt
M16 Hardened Washer

M16 Nordlock Washer Set

M16 Nylock Nut
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11.20. Jaw crusher items

CJ0076
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CJ0076

JAW CRUSHER ITEMS

Item | Part No Qty Description Remarks
11 BT4506 8 Spc4750 V Belt

12 J10580000 1 Turnbuckle

13 J10930000 1 Sensor Mounting Bracket

14 RU1092 1 Crusher Box Top Rubber

15 RU1336 2 Inlet Side Rubber

16 J10720000 1 Sonar Mounting Bracket

17 J10180000 1 Sonar Adjusting Plate Assy

19 RU1272 1 Rubber Cushion - Fly Wheel Guard

20 RU1273 1 Rubber Cushion - Fly Wheel Guard
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JAWSTOCK ASSEMBLY

CJ0002

11.21. Jawstock assembly

CJ0002
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Item Part No Qty | Description Remarks
1 J4000000 1 Jawstock - Bolted Jaw Crusher Unit
2 J4110000 1 Shaft
3 J4120000 2 Shaft Inner Ring
4 J4130000 2 Jaw Stock Housing Cover
5 J4140000 2 Labyrinth Spacer
6 J4150000 1 Bearing Housing - Jaw Crusher Unit: Drive Side
7 J4170000 1 Bearing Housing - Non Drive Side
8 BT3065 2 Roller Bearing Self-aligning. Double Row
9 BT3060 2 Roller Bearing Self-aligning. Double Row
10 BT3501 2 Outer Bearing Sleeve
11 J4190000 2 Bearing Locking Ring
12 J4160000 1 Driveside Housing Cover
13 J4180000 1 Non-driveside Housing Cover
14 J5270000 1 Toggle Seat
15 J4300000 2 Wearplate Wedge Bolt
18 J0370000 1 Toggle Dust Flap Clamp
19 RU1139 1 Toggle Protection Rubber
21 J5030000 1 Top Wear Plate
22 J3990000 2 Disk Spring Washer
23 J5990000 2 Washer Top Hat Assembly
24 SC1006 8 Compression Disk
25 FAN42N 2 M42 Nylock Nut
26 J4890000 1 Rubber Mounting Clamp
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11.22. Jaw wear plate standard

CJ0109
Iltem | Part No Qty | Description Remarks
1 J4710000 1 Swing Wear Plate - Corrugated, 13% Mn
2 J4700000 1 Fixed Wear Plate Corrugated, 13% Mn
3 J5810000 1 Jawstock Wedge 1
4 J5800000 1 Jawstock Wedge 2
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11.22.1. Swing jaw - wedge fixings

CJ0109
JAW WEAR PLATE STANDARD

Item Part No Qty Description Remarks

15 J4300000 2 Wearplate Wedge Bolt

22 J3990000 2 Disk Spring Washer For all swing jaw plate wedges -

23 J5990000 2 | Washer Top Hat Assembly llustrated on 11.21. Jawstock
24 SC1006 8 Compression Disk assemb Iy'

25 FAN42N 2 M42 Nylock Nut

11.22.2. Fixed jaw - wedges and fixings

Item Part No Qty Description Remarks

9 J4290000 2 Fixed Wearplate Wedge Bolt

20 36910000 ) W late Wed For all swing jaw plate wedges - lllustrated
earpiate fedge on11.26. Main frame.

26 FAN42 4 M42 Hexagonal Nut

Copyright © Sandvik Construction
QJ341-en-270412

11-51





CJ0110 11 - Parts manual 01341

JAW WEAR PLATE OPTION

11.23. Jaw wear plate option

CJ0110

* = Option

Iltem | Part No Qty | Description Remarks

*

1* J4260000 1 Swing Wear Plate - Tall Tooth

2% J4250000 1 Fixed Wear Plate - Tall Tooth *
3 J5810000 1 Jawstock Wedge 1

4 J5800000 1 Jawstock Wedge 2

For fixings, refer to 11.22.1. Swing jaw - wedge fixings or 11.22.2. Fixed jaw - wedges and
fixings.
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11.24. Jaw wear plate option

CJ0111

JAW WEAR PLATE OPTION

CJ0111
* = Option
Iltem | Part No Qty | Description Remarks
1* J2960000 1 Swing Wear Plate - Corrugated, 18% Mn *
2* J2950000 1 Fixed Wear Plate Corrugated, 18% Mn *
3 J5810000 1 Jawstock Wedge 1
4 J5800000 1 Jawstock Wedge 2

For fixings, refer to 11.22.1. Swing jaw - wedge fixings or 11.22.2. Fixed jaw - wedges and
fixings.
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11.25. Jaw wear plate option

CJo112
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CJ0112

JAW WEAR PLATE OPTION

* = Option
Item | Part No Qty | Description Remarks
1* J5780000 1 Swing Wear Plate - Heavy Duty, 20% Mn *
2* J5790000 1 Fixed Wear Plate Heavy Duty, 20% Mn *
3 J5810000 1 Jawstock Wedge 1
4 J5800000 1 Jawstock Wedge 2

For fixings, refer to 11.22.1. Swing jaw - wedge fixings or 11.22.2. Fixed jaw - wedges and
fixings.
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MAIN FRAME

CJoo77

11.26. Main frame

CJoo77
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Iltem Part No Qty | Description Remarks
3 J4010000 1 Frontbeam
4 J4020000 1 Bolt Up Jaw Crusher Unit Backbeam
5 J4030000 1 Bolted Jaw Crusher Unit: Left Side Plate
6 J4040000 1 Bolted Jaw Crusher Unit: Right Side Plate
7 J4060000 22 Spacer Washer
9 J4290000 2 Fixed Wearplate Wedge Bolt
10 J4400000 2 Toggle Wedge Small Slider
11 J4410000 2 Toggle Wedge Large Slider
12 J4580000 1 Top Drive Side Cheek Plate
13 RU1150 4 Rubber / Cloth Mounting Block Feet
14 J4590000 1 Top Non Drive Cheek Plate
15 J4600000 1 Side Wall Wearplate - Left Lower
16 J4610000 1 Side Wall Wearplate - Right Lower
17 J4760000 1 Drive Side Flywheel Cover Base
18 J4800000 1 Flywheel Support Plate
19 J5080000 2 Wear Plate Clamping Sleeve
20 J6910000 2 Wearplate Wedge
21 J8000000 1 Jaw Box Mounting Foot
22 J8010000 1 Jaw Box Mounting Foot
23 J8020000 1 Jaw Box Mounting Foot
24 J8030000 1 Jaw Box Mounting Foot
25 HR1052 1 Hydraulic Cylinder - Wear Plate
26 FAN42 4 M42 Hexagonal Nut
30 FAB24X160 1 M24x160 Hex-head Bolt
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11.27. Clamp beam

CJ0036
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Item Part No Qty | Description Remarks
1 FAB12X50 1 Toggle Seat Locking Bolt
2 FAW38XC 6 38mm External Circlip
3 BT6001 2 Small Ram Bearing
4 FAN48 2 M48 Hex Nut
5 FAWG62IC 2 62mm Internal Circlip
6 J4350000 1 Toggle Seat Crossbeam
7 J4330000 1 Toggle Seat
8 HR1050 2 Toggle Clamping Ram
9 J4520000 2 Toggle Ram Base Spigot
10 J4360000 2 Toggle Seat X-beam End Plate
11 J5380000 2 Toggle Support Arm
12 FACSK16X50 4 M16 X 50 Csk Skt Set Screw
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11.28. Adjustment wedge

CJ0o037

Item Part No Qty | Description Remarks
2 J4450000 1 Support Plate, Bolt Up Jaw Crusher Unit

3 J4460000 2 Base Bracket, Bolt Up Jaw Crusher Unit

4 HR1049 1 Toggle Wedge Ram

5 J4390000 1 Toggle Adjustment Wedge, Bolt Up Jaw Crusher Unit

6 J4420000 2 Toggle Wedge Ram Bracket, Bolted Jaw Crusher Unit:

7 J4430000 1 Ram Pin

8 FAW38XC 1 38mm External Circlip
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11.29. Deflector plate option

CJ0025

CJ0025

DEFLECTOR PLATE OPTION

* = Optional*
Item | Part No. Qty Description Remarks
3 J5580000 1 Deflector Door
4 J5590000 1 Door Mount Bracket
5 J5600000 1 Door Mount Bracket
6 J5610000 2 Arm Support
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11.30. Toggle kit

CJ0030
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CJ0030
TOGGLE KIT

Item Part No. Qty | Description Remarks
1 BT3009 2 Toggle Ram Roller Bearing

2 BT10131 2 50mm Toggle Bearing Assembly

3 BUSH1057 4 Support Bush

4 FAB16X55(10.9) 8 | M16x55 Hex Bolt (10.9)

5 FAB20X80(10.9) 4 Hex-head Bolt

6 FAW16NL 8 M16 Nordlock Washer Set

7 FAW20NL 4 M20 Nordlock Washer Set

8 FAWG8XC 4 Spring Retaining Ring

9 FAWT78IC 2 Spring Retaining Ring Bs 3673/1 - BO78m

10 HR2539 2 Crusher Toggle Retention Ram

12 J5390000 2 Toggle Plate Tie Bar

13 J11020000 1 Jaw Crusher: 50dia Bearing Non-drive Toggle Bracket
14 J11030000 1 Jaw Crusher: 50dia Bearing Drive Side Toggle Bracket
15 FAW36NL 2 M36 Nordlock Washer

This is the current version shown, from serial number: 1886SW12158

Parts for the previous version are not available therefore if parts are required it is recommended that
the complete kit is replaced, contact Sandvik with the machine serial number.
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FLYWHEEL ASSEMBLY
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11.31. Flywheel assembly

CJ0o031

-
—
Iltem Part No Qty | Description Remarks
2 FAS30X70DH 6 M30 X 70 Ht Setscrew Drilled Head
3 FATB30X145 10 M30 Stud
4 J4200000 2 Flywheel
6 J4220000 2 Key
7 J4230000 2 End Cap
9 J10830000 2 Flywheel Weight
10 J10850000 30 Packer Weight
11 J10840000 2 Rear Weight
12 FASKT24X200CSK 20 M24 Counter Sunk Bolt X 200 Unplated
13 FAW24TH 20 M24 Through Hardened Washer
14 FAN24N 20 M24 Nyloc Nut
15 J10860000 6 10mm Flywheel Balance Wight
16 J10870000 2 30mm Flywheel Balance Weight
17 J10880000 2 Infill Weight
18 FAW30TH 10 M30 Hardened Washer
19 FAN30ON 6 M30 Nylock Nut
20 FAN30 4 M30 Full Nut
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11.32. Guard - flywheel

CJo082

CJ0082
GUARD - FLYWHEEL

Iltem Part No Qty Description Remarks
1 J5640000 1 Inspection Cover

2 J10530000 1 Flywheel Bottom Cover Assy

3 J10540000 1 Drive Flywheel Top Cover

4 J10570000 1 Lower Cover Infill

5 J10550000 1 Upper Half Cover Infill

6 J10560000 1 Upper Half Cover Infill

7 J4810000 1 Outer Lower Cover - Non Drive Side

8 J4820000 1 Quter Upper Cover - Non Drive Side Flywheel

9 J9850000 1 Cover Plate For Non-drive Flywheel Upper Cover
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11.33. Location kit - jawstock

CJ0033
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CJ0033

LOCATION KIT - JAWSTOCK

Item | Part No Qty | Description Remarks
1 FAN64 2 M64 Hex Nut

2 J4050300 12 Fixing Bolts M48x180 Lg

3 J4060000 12 Spacer Washer

4 J4240000 2 Bearing Housing Location

5 J4540000 1 Tie Bar

6 J4550000 2 Shoulder Plate - Side Plate Tie Bar

7 J4560000 2 Outer Bush - Side Plate Tie Bar

8 J5090000 6 Retaining Strap
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11.34. Feed chute - jaw
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Iltem Part No Qty | Description Remarks
1 J4620000 1 Top Inlet Chute L/h Side Frame
2 J10750000 1 Top Inlet Chute R/h Side Frame
3 J5250000 1 Inletchute Lg Inner Frt Plt

4 J9610000 1 Crusher Top Inlet Chute Cover
5 J2060000 2 Inlet Chute Rubber Clamp

7 J4890000 1 Rubber Mounting Clamp

9 J10590000 2 Emergency Stop Bracket

10 J5510000 1 Drive Side Cable Guide

11 J5570000 1 Non-drive Side Cable Guide

12 EL9789 2 Steel Cased Emergency Stop

22 FAN12N 5 M12 Nylock Nut
23 FAW12A 5 M12 Bright Washer
24 FAB12X50 5 M12 X 50 Hex Head Bolt
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11.35. Rear panel - jaw

CJ0035
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CJ0035
REAR PANEL - JAW

Item | Part No Qty Description Remarks
1 J10150000 1 Limit Switch Plate

2 J4890000 1 Rubber Mounting Clamp

5 J5230000 1 Dowel - Toggle Guard Support Brkt
6 J5220000 1 Dowel - Toggle Guard Support Brkt
7 BB2015 2 Rubber Top Hat Buffer

8 FD2007 2 Door Handle

9 J5170000 1 Toggle Cover Side Plate

10 J5180000 2 Toggle Guard Support Bracket

11 J5190000 1 Toggle Guard

15 J5410000 1 Turn Buckle Fixing Bracket

16 BT10015 1 Jaw/torque Arm Block Vpg-5-06858
18 J6990000 1 Hose Cover - Vogel System
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CJ0074
11.36. Torque arm






CJ0074
01341 11 - Parts manual TORQUE ARM
Iltem | Part No Qty | Description Remarks
1 J0930000 1 Belt Tensioner Arm
2 J0820000 1 Inner Bearing Spacer Ring
3 BT9941 2 Oil Seal
4 BT3015 1 Shaft Bearing
5 J0330000 1 Outer Bearing Cap
6 BT3016 1 Shaft Bearing
7 HM8842 1 Sauer Danfoss Pump 51v250
9 FAKS28X16 1 | Key (28x16x50mm)
12 FANG4 1 M64 Hex Nut
14 J10190000 1 Torque Arm Shaft
17 FAW20(10.9) 16 M20 Flat Washer 10.9
18 FAN20N(10.9) 8 M20 Nylock Nut 10.9
19 FAB20X80(10.9) 4 Hex-head Bolt
20 FAB20X90(10.9) 3 Hex-head Bolt M20x90
21 FAB20X170(30)(12.9) 1 M20 X 170 (30mm Thread) Bolt 12.9
24 J10200000 1 Torque Arm Motor Mounting Assembly
26 J10230000 1 Motor Mount Cover Plate
27 FAW12 4 M12 Flat Washer
28 FAB12X30 4 M12 X 30 Hex Head
31 J10300000 1 Motor Mount Support Bracket Assembly
32 FAW16(10.9) 6 M16 Hardened Washer
33 FAW16DL 2 M16 Norlock Washer
34 FAB16X45(10.9) 2 | M16x45 Bolt (10.9)
35 FAN16N(10.9) 2 M16 Nylock Nut 10.9
36 FAB16X50(10.9) 2 | M16x50 Hex Bolt
37 J10260000 1 Pulley Arm Mounting Pin
38 J10280000 1 Pin Cap (Motor Belt Tensioning Frame)
39 FAN36N 1 M36 Nyloc Nut
40 BT10101 1 Taper Bush 4040/100
41 BT10100 1 Pulley 300x8spc
42 BT10094 1 Rotex Coupling
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11.37. Hanging rubber

CJ0o113
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CJ0113
HANGING RUBBER

Item Part No Qty Description Remarks
1 J6740000 4 Fixing Pin

2 J4850000 1 Side Rubber Mounting Angle - Drive Side

3 J5060000 1 Side Rubber Mounting Angle - None Drive Side

4 RU1344 2 Hanging Rubber

5 J4890000 2 Rubber Mounting Clamp
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HYDRAULIC CABINET
11.38. Hydraulic cabinet

CA0127
CA0127
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CA0127
HYDRAULIC CABINET

Item Part No Qty Description Remarks
1 10-16-0150 1 Slow Control Valve

3 12-45-0110 1 Dish Recessed Drop 't' Handle

4 A22470000 1 Hydraulic Cabinet

5 A22480000 1 Jack Leg Cover Plate

9 A22530000 1 Cabinet Door

10 A22540000 1 Hydraulic Cabinet Cover Plate

11 A23230000 1 Bracket

12 A23280000 1 Cabinet Mounting Bracket

13 A23910000 1 5 Lever Spool Indicator Plate

15 EL9782 2 Cabinet Light

18 FD1006 2 550nm Gas Strut

19 FD1503 2 Gas Strut Eye

20 FD2126 1 Polialhinge1555mm X 28mm [ Cut From Fd2109 ]
27 HV1506 3 Spool Lever Handle
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HYDRAULIC CABINET

CA0127
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CA0127
HYDRAULIC CABINET

Item Part No Qty Description Remarks
7 A22500000 1 Mounting Bracket

22 HA01200033 4 ¥2" Bspt Plug

34 HV8585 1 Sauer Danfoss Valve

119 FP2023 1 0023 Pvg To F/spool Pipe

120 FP2024 1 0024 Pvg O/cooler Pipe

111 FP2025 1 0025 Pvg Ls Pipe

122 FP2026 1 0026 Pvg To R/spool Pipe

123 FP2027 1 0027 Pvg Feed Pipe

124 FP2028 2 0028 Track A Pipe

125 FP2029 2 0029 Track B Pipe

126 FP2032 1 0032 Pvg Main Con Pipe

127 FP2033 1 0033 Pvg Side Con Pipe

128 FP2034 1 0034 Pvg Feeder Pipe

129 FP2035 1 0035 Pvg Return Pipe

131 HA21200009 10 12s X G¥% Male / Male Adaptor
132 HA21200012 11 12s Bulkhead With Nut

134 HA21200014 3 20s Tee (M/m/f)

135 HA21200015 3 20s Bulkhead With Locking Nut
136 HA21200016 3 20s X G% M/m Adpator

137 HA21200017 4 16s X G¥%2 M/m Adaptor

139 HA21200019 1 25s X G1 M/m Adaptor

141 HA21200021 4 16s Bulkhead With Locking Nut
142 HA21200022 1 25s Bulkhead With Locking Nut
143 HA21200023 1 30s Bulkhead With Locking Nut
144 HA21200025 4 16s (F) X ¥4"Bsp (M) Adaptor
145 HA21200026 3 20s Test Point

146 HA21200027 1 12s Test Point
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HYDRAULIC CABINET

CA0127
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Item | Part No Qty | Description Remarks
25 HAP003802 1 3/8" Blanking Plug

26 HP5001 1 Accumulator 1.4litre 250 Max Pressure 135 Bar
27 HV1506 3 Bent Spool Lever Handle

o8 HV1653 1 i:)_f(\)/)er Spool Valve (D/a,d/a,d/a,2 Postion Detent,d/a, No Relief,
29 HV8501 4 Y4" Test Point

30 HVv8594 1 3/8" Bsp X M16x2 Test Point With Cap

31 HV8612 1 Cetop 3 Single Valve

32 FAN1001 1 M28 X 1.5 Locknut Grade 10.9

33 HV3032 1 Rfe Ext 2070/24 With Additional Dump Solenoid Block
101 FP2001 2 0001 Spool 1/5 Pipe B

102 | FP2002 1 | 0002 Rijack Leg Pipe B

103 | FP2004 1 | 0004 Toggle Pipe B

104 FP2005 1 0005 F/jack Leg Pipe B

105 FP2006 1 0006 Rl/jack Leg Pipe A

106 FP2007 2 0007 Spool 1/5 Pipe A

107 FP2009 1 0009 Fl/jack Leg Pipe A

108 FP2011 1 0011 Jaw Block B Pipe

109 FP2012 1 0012 Jaw Block A Pipe

110 FP2013 1 0013 Jaw Block D Pipe

111 FP2014 1 0014 Jaw Block C Pipe

112 FP2015 1 0015 Tail Lift A Pipe

113 FP2016 1 0016 Tail Lift B Pipe

114 FP2017 1 0017 Spool Tank Pipe

115 FP2018 2 0018 Jaw Block P/t Pipe

116 FP2020 1 0020 Jaw Block Acc Pipe

117 FP2021 1 0021 Jaw Block Hpco Pipe

118 FP2022 1 0022 Spool Hpco Pipe

119 FP2023 1 0023 Pvg To F/spool Pipe

130 FP2036 1 0036 Spool Return Pipe

133 HA21200013 2 12s Tee (M/M/F)

138 HA21200018 1 12s X G1/4" M/m Adaptor

140 HA21200020 1 30s X G1" M/m Adaptor

147 HA21200030 7 8s X G3/8" M/m Adaptor

148 HA21200031 4 8s X G1/2" M/m Adaptor

149 HA21200032

[
[

8s Bulkhead With Locking Nut

150 HA21200008

~

12s X G3/8" Male / Male Adaptor

Copyright © Sandvik Construction 11-81
QJ341-en-270412





CA0128
ELECTRICAL CABINET 11 - Parts manual 01341

11.39. Electrical cabinet

CA0128
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CA0128
ELECTRICAL CABINET

Item Part No. Qty | Description Remarks
1 HV8004 2 3/4" Bsp Ball Valve
2 FD2126 1 Polialhinge
3 FD1503 2 Gas Strut Eye
4 EL9787 1 Emergency Stop Control Box
5 EL9786 1 Wired Tracking Remote
6 EL9785 1 Battery Jump Socket
7 EL9782 1 Cabinet Light
8 EL9808 1 Crusher Control Cabinet
9 EL9641 1 Isolator Switch Assembly
10 A5020000 1 Water Manifold
11 A23270000 1 Cabinet Mounting Bracket
12 A23230000 1 Bracket
13 A22560000 1 Electric Cabinet Assembly
14 A22550000 1 Jack Leg Cover Plate
15 A22530000 1 Cabinet Door Assembly
16 14-04-1133 1 Remote Battery Charger
17 14-04-1132 1 Wireless Eu Transmitter - 434 Mhz *
17 14-04-1142 Radio Remote Transmitter (Us) 458 Mhz *
17 EL9930 Radio Remote Transmitter (China) 419 Mhz *
17 EL9932 Radio Remote Transmitter (Japan) 429 Mhz *
17 EL9935 Radio Remote Transmitter (South Korea) 447mhz *
17 EL9938 Radio Remote Transmitter (Taiwan) 480 Mhz *
18 12-45-0110 1 Dish Recessed Drop ‘t' Handle
19 A24650000 1 Connector Bracket
20 FD1006 2 550nm Gas Strut
21 A24870000 1 Document Bracket
HAC300002 1 Double Pipe Clamp Not illustrated

* = Option
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11.40. Electrical components

SPARE PARTS

S _& &
@ 0 & O 9 - 8
o Aot o

1
u | o | o (<
) :
3
= cH|
e (==
2 4 5 9 6 7
10 11 13 14, 15 16
*..—
—
g ,
12
Item | Part No Qty Description Remarks
1 EL9873 1 Fuse Box Panel
2 EL9880 1 Rear Junction Box
3 EL9973 1 Reset Button
4 14-04-3545 1 Emergency Stop
5 EL10024 1 Diagnostic Socket
6 EL10023 1 Light Switch
7 14-05-0010 or EL9924 1 Engine Ignition Switch
8 EL9974 1 Display Screen (Programmed)
9 EL9925 1 Door Latch And Key
10 EL9908 1 Temperature Sensor
11 14-05-0149 or EL9827 1 Fuel Sender
12 14-04-1117 or EL9912 1 Proximity Sensor
14-04-1290 1 Proportional Level Sensor Kit
13 EL9983 Proportional Level Sensor
EL10035 Proportional Lead Qj341 T3a Hopper Level
14 10-23-5114 1 Transducer (0 To 250 Bar)
15 10-23-5117 or EL9828 1 Transducer (0 To 500 Bar)
16 EL10031 1 Junction Box, 8-way
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1 2 3 4 5 6 7 8 9 10, 11, 12, 13, 14, 15 16
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O0O|0O|O|o|oO|0|Oo|O(0O|0O|O|O|O|O|Oo|O|O| O

|:|l‘1 F. 1
K121

[K1] [K11][K2 TK3 K4 ] ™ 1X1 K14
Item | Part No Qty | Description Remarks
1 EL9975 2 Main Power Relay K1 and K11
2 14-04-1145 or EL9976 1 Emergency Stop Relay K2
3 EL10025 1 Drive Lamps Relay K3
4 EL9981 1 Work Lamps Relay K4
5 EL10026 2 Down And Up Stream Emergency Stop Relay K6 and K10
6 EL9978 1 Timer T1
7 14-04-0044 or EL9977 5 Up/down Feeder Relays, Power Slave Relay , Track Relays K7, K8, K9, K12 and K13
8 EL10027 1 Gateway
9 EL10028 Led Fuse Holder
10 14-05-0114 Blade Fuse 5a
11 14-05-0115 Blade Fuse 10a
12 14-05-0120 Blade Fuse 15a
13 EL10028 Blade Fuse 20a
14 EL10029 Blade Fuse 25a
15 14-05-0125 Blade Fuse 30a
16 EL9979 or 14-04-1153 1 Soot Sensor Relay
17 EL10030 1 Programmed Controller
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Items below not illustrated:

Iltem Part No Qty Description Remarks
EL9972 24v 150a High Current Relay
EL9786 or EL9972 Wired Tracking Remote
EL9907 Cabinet Light Kit
EL9874 Front Extension Cables
EL9882 Chassis Lead Kit
EL9896 Emergency Stop Kit
EL9887 Battery Lead Kit
EL9901 Siren And Flashing Beacon Kit
EL9877 Hydraulic Cabinet Wiring Loom
EL9864 Engine Harness Loom
14-05-0064 3 Position Forward/reverse Lever
14-04-1185 Stop Button
14-05-0083 Rectangular Connector - Pins
14-05-0084 Rectangular Connector - Sockets
14-04-1131 Radio Remote Receiver (Eu) 434 Mhz *
14-04-1141 Radio Remote Receiver (Us) 458 Mhz *
EL9929 Radio Remote Receiver (China) 419 Mhz *
EL9931 Radio Remote Receiver (Japan) 429 Mhz *
EL9934 Radio Remote Receiver (South Korea) 447mhz *
EL9937 Radio Remote Receiver (Taiwan) 480 Mhz *
14-04-1133 Battery Charging Unit
14-04-1150 Battery For Radio Remote Control
14-04-1149 Standard Antenna
14-04-1148 Dual Band Antenna
EL9917 Switch On/off Radio Remote
14-04-1222 Het Antenna Extension 5m
14-04-1030 Radio Remote Kit Eu (Ce) - 434 Mhz *
14-04-1043 Radio Remote Kit Us - 458 Mhz *
14-04-1045 Radio Remote Kit China - 419 Mhz *
14-04-1035 Radio Remote Kit Japan - 429 Mhz *
EL9933 Radio Remote Kit South Korea - 447 Mhz *
EL9936 Radio Remote Kit Taiwan - 480 Mhz *
*=option
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11.41. Main conveyor

CD0064

CDO0064
MAIN CONVEYOR

Iltem Part No Qty | Description Remarks

1 1 1000 Wide Main Conveyor Base Assembly See CD0002
2 1 1000 Wide Extended Conveyor Mid Assembly See CD0005
3 1 1000 Wide Extended Conveyor Top Assembly See CD0006
5 CBHD242001000 1 Conveyor Belt

6 HR1037 2 Hydraulic Ram

9 CB0169 1 Power pack Underside Guard Assembly

10 A22080000 1 Cross Member Assembly

11 HV5003 1 ¥" 0.5 Bar Check Valve (A Rv-25-1-x/12-p)

12 HR3004 2 Hydraulic Cylinder P/o Check

13 HHKO0114 1 Main Conveyor Hose Kit Not illustrated
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BASE - MAIN CONVEYOR

CDO0002

11.42. Base - main conveyor

CDO0002
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CDO0002

BASE - MAIN CONVEYOR

10 D5170000
11 D7100000
12 D7110000

First Section Flair L.h
Lifting Ram Mounting Bracket

Conveyor Base Frame Assembly

Item | Part No Qty | Description Remarks

1 1000 Wide Crusher Feedboot Assembly See CD0008

2 1000 Wide Crusher Taildrum Assembly See CD0016

3 1000 Wide 40 Degree Trough Roller Set See conveyor-004 below
4 CR1042 Centre Impact Roller (3102 X 340mm)

5 CR1043 Outer Impact Roller (8102 X 272mm)

6 D1570000 Clamp Plate

9 D5160000 First Section Flair R.h

13 D7140000
14 D7150000
15 D7160000
16 D7170000
17 D7180000

Centre Impact Bar

Conveyor Base Impact Bar

Conveyor Wing Impact Bar

Wing Bar Mounting Plate

Impact Bar Upper Lh Mounting Bracket

18 D7190000
20 D7200000
21 D7210000
22 D7220000
23 D7230000

Impact Bar Centre Rh Mounting Bracket
Impact Bar Centre Lh Mounting Bracket
Impact Bar Lower Rh Mounting Bracket
Impact Bar Lower Lh Mounting Bracket

Outer Lh Impact Bar

24 D7240000
32 CR1024

34 HA03400055
37 CR1030

B, NN R RPr P R R R|RP P R R R R P P NN RPN R R

Inner Lh Impact Bar
Belt Tracking Roller
3/4" Bulkhead

Main Conv Return Roller

Conveyor-004 (not exploded)

Part No Qty Description Remarks
CR1003 2 Wing Roller

CR1006 2 Bracket 40°

CR1017 1 Centre Roller

Copyright © Sandvik Construction
QJ341-en-270412

11-89





EEDE%OSSOT 11 - Parts manual 01341

11.43. Feed boot

CDO0008

13

12

Item Part No Qty | Description Remarks

7 D6760000 1 Feedboot Assy

11 D15720000 2 Rear Feedboot Leg
12 D15730000 2 Front Feedboot Leg
13 D15700000 1 Flair Panel - Drive Side
14 D15710000 1 Flair Panel - None Drive Side
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11.44. Tail drum

CDO0016

CDO0016
TAIL DRUM

Iltem Part No Qty | Description Remarks
8 D6780000 1 Bearing Support Outer Slide - L.h.s

9 D6790000 2 Bearing Support Slide

10 D6800000 1 Plough Scraper Assembly

11 FAN24 5 M24 Hex Nut

13 FATB20X250 2 Bearing Adjuster

14 D6770000 1 Bearing Support - Outer Slide - R.h.s

15 BT1010 2 Bearing Plummer

16 FAN24N 2 M24 Nyloc Nut

17 D0100000 1 5000 Tail Drum Assembly
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MAIN CONVEYOR - MIDDLE

CDO0005

11.45. Main conveyor - middle

CDO0005
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CDO0005

MAIN CONVEYOR - MIDDLE

Item Part No Qty Description Remarks
1 5 1000 Wide 40° Trough Roller Set See conveyor-004 below
2 3 1000 Wide Return Roller Assembly See conveyor-007 below
3 CR1024 2 Belt Tracking Roller

4 D10140000 1 Conveyor Mid Frame

5 D11700000 1 Conveyor Flair Above Magnet

6 D11710000 1 Conveyor Flair Above Magnet Opp Hand

7 D11720000 1 Side Flair Rubber Clamp

8 D11730000 1 Side Flair Rubber Clamp

9 D1610000 2 Flair No3 Clamp Plate

10 D4910000 13 Single Flair Mounting Bracket

11 D4920000 2 Double Flare Mounting Bracket

12 D5180000 1 Second Section Flair Rh

13 D5190000 1 Second Section Flair Lh

14 D5490000 2 Impact Block Mounting Bracket

15 D6670000 1 3rd Flair Main Con Lhs

16 D6700000 1 Upper Lh Flair Rubber Clamp

17 D6810000 3 Return Roller Guard

18 D6890000 2 Large Impact Block

19 D6900000 2 Small Impact Block

20 D8430000 1 Aluminium Discharge Chute

Conveyor-004 (not exploded)

Part No Qty Description Remarks
CR1003 2 Wing Roller
CR1006 2 Bracket 40°
CR1017 1 Centre Roller
Conveyor-007 (not exploded)
Part No Qty Description Remarks
CR1030 1 Roller Complete
FAB1004 2 Clamp Bolt
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CDO0006

MAIN CONVEYOR TOP

Iltem Part No

Qty | Description

Remarks

1 D10150000 1 Extended Main Conveyor Top Frame
3 1 1000 Wide 30° Trough Roller Set See conveyor-003 below
4 1 1000 Wide 40° Trough Roller Set See conveyor-004 below
5 D11740000 1 Main Conveyor Extension 1st Flair
6 D11750000 1 Main Con Extension 1st Flair Opp Hand
7 D11760000 2 Main Conveyor Extension 1st Flair Rubber Clamp
8 D4910000 4 Single Flair Mounting Bracket
9 D4920000 2 Double Flare Mounting Bracket
10 D5230000 1 Head Drum R.h Flair
11 D5240000 1 Head Drum L.h Flair
12 RU1027 2 Super Red Rubber
13 PN1170 2 Lock Out Pin
14 PN1174 2 Pivot Pin
15 D5130000 2 Adjuster Bolt Cover Plate
28 D1790000 1 Main Conveyor Spray Bar
29 HA 99000010 2 Water Nozzle
30 1 1000 Wide Crusher Head Drum Assembly See CD0061
31 E9710000 2 Lifting Lug
Conveyor-004 (not exploded)
Part No Qty Description Remarks
CR1003 2 Wing Roller
CR1006 2 Bracket 40°
CR1017 1 Centre Roller
Conveyor-003 (not exploded)
Part No Qty Description Remarks
CR1003 2 Wing Roller
CR1004 2 Bracket 30°
CR1017 1 Centre Roller
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11.47. Main conveyor head drum

CDO0061
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CDO0061

MAIN CONVEYOR HEAD DRUM

Iltem | Part No Qty | Description Remarks
1 D5090000 1 Head Drum Mounting Plate

2 D0140000 1 5000 Head Drum Assembly

4 D0190000 4 5000 Motor Bracket Top Plate

6 D5110000 1 Head Drum Support Plate

7 D5120000 1 Nip Guard

11 BT5010 1 2517/50 Taper Lock Bush

12 BT5011 1 2517/55 Taper Lock Bush

13 BT8501 2 Tx180f Drive Coupling

14 BT6516 1 Tx180 Drive Coupling Insert

15 PN1033 2 Adjuster Bolt

16 D5100000 1 Head Drum Mounting Plate

17 1 1000 Wide Belt Head Drum Scraper Assembly See conveyor-005 below
19 FAN24 4 M24 Hex Nut

26 HAW10000 2 1" Dowty Washer

32 BT2010 2 Fy60tr Multifunction Sealed Y Flange Bearing
33 HM1048 1 Eaton 6000 Motor 624.2cc

37 HA03400030 2 ¥" - 1" Bsp Male/male Adaptor

38 HA00014053 1 Y2" Bsp Male/male Adaptor

39 D16800000 2 6000 Motor Mounting Bracket

40 FAS16X140BZP 8 Hex-head Screw M16x140 Bzp

41 FAW16A 32 M16 (Form A) Washer

42 FAN16 16 M16 Hex Nut

43 FAN16N 8 M16 Nylock Nut

45 D16810000 1 6000 Motor Brkt Cover Plate

Conveyor-005 (not exploded)

Part no Qty Description Remarks
D4080000 2 Bracket

D5450000 1 Scraper

D5460000 1 Clamp plate

FAS12X40 2 Screw

FAW12SP 2 Spring washer

RU5501 2 Support
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NATURAL FINES SIDE CONVEYOR

CEO0005

11.48. Natural fines side conveyor

CEO0005
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CEO0005

NATURAL FINES SIDE CONVEYOR

Item Part No Qty | Description Remarks

1 1 Side Conveyor Top Section See CE0001
2 1 Side Conveyor Base See CE0004
3 E3950000 1 Mounting Bracket Lh

4 E3960000 1 Mounting Bracket Rh

5 CB69250700 1 700mm Wide Belt

8 HR3003 1 Hydraulic Cylinder P/o Check

9 HV5003 1 ¥" X 0.5 Bar Check Valve (A Rv-25-1-x/12-p)

10 HHKO0113 1 Side Conveyor Hose Kit Not illustrated
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11.49. Top section - side conveyor

CEO0001

11-100 Copyright © Sandvik Construction
QJ341-en-270412





01341 11 - Parts manual

CEO001

TOP SECTION - SIDE CONVEYOR

Item Part No Qty Description Remarks

1 E1520000 1 Upper Cross Beam

2 1 700 Belt Head Drum Pulley Assembly See conveyor-001 below
12 E1510000 1 Upper Side Conveyor Frame

13 2 700 Belt 40 Degree Trough Roller Set See conveyor-002 below
17 E1890000 1 Head Drum Flair

18 E1900000 1 Head Drum Flair Opposite Hand

19 E2020000 1 Transport Link Arm Bkt

20 E1860000 1 Guard

21 D4910000 3 Single Flair Mounting Bracket

22 CR9029 1 Disc Return Roller

23 D16540000 1 Disc Return Roller Guard

24 D4080000 2 Rosta Se 27 Scraper Mounting Bracket

25 RU5501 2 Rosta Support Se27

26 D16550000 1 Scraper Mounting. Plate

27 D16560000 1 Scraper Clamp Plate

28 PY1050 1 Polyscraper 822x80x8 For 700mm Wide Belt

29 E9840000 4 Lifting Lug

Conveyor-001 (not exploded)

Part No Qty Description Remarks
BT6515 2 Coupling
HM1006 1 Motor
E1440000 1 Side Conveyor Motor Mtg Bracket
E0070000 1 Head Drum
E0240000 1 Motor Mtg Brkt Top Cover
BT5005 1 Aper Lock Bush
BT6514 1 Coupling Insert
BT5006 1 Taper Lock Bush
BT2009 2 Bearing, Flanged
Conveyor-002 (not exploded)
Part No Qty | Description Remarks
CR1006 2 Bracket 40°
CR1013 2 Wing Roller
CR1016 1 Centre Rolle
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BASE SECTION - SIDE CONVEYOR

CEO0004

11.50. Base section - side conveyor

CEO0004
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CEO004

BASE SECTION - SIDE CONVEYOR

Item | Part No. Qty Description Remarks
1 E1530000 1 Bottom Mounting Bracket

2 PY1008 1 Plough Scraper Blade

3 E0150000 2 Taildrum Bearing Slider

4 E0080000 1 Tail Drum

5 E2130000 4 Support Leg

6 E2120000 1 Feedboot Side Plate

7 E2140000 1 Feedboot Back

8 E1030000 1 Scraper

9 E1070000 2 Side Rubber Clamp

10 E1090000 1 Rear Rubber Clamp

11 E3940000 1 Side Conveyor Bottom Section

15 RU1143 1 Side Conveyor Feedboot Rear Rubber

16 BT1009 2 Plummer Block Bearing Sy55tr, 1/8"Bsp Grease Port
17 CR9029 1 Disc Return Roller Side Conveyor

18 E9840000 2 Lifting Lug

19 E2110000 1 Feedboot Side Plate

20 E9970000 1 Lifting Lug With Brace Pivot

21 E9980000 2 Nip Guard For Side Conveyor

22 E9960000 1 Lifting Lug

23 3 Roller Assembly See conveyor-002 below

Conveyor-002 (not exploded)

Part No Qty | Description Remarks
CR1006 2 Bracket 40°
CR1013 2 Wing Roller
CR1016 1 Centre Rolle
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11.51. Power pack C9 Caterpillar 3A

CBO0117

38
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Item | Part No. Qty | Description Remarks
1 10-21-0032 1 Sauer Danfoss Pressure Filter For Series 90 250cc
2 10-21-0320 1 Sauer Danfoss - For 130b
3 10-24-1131 1 Sauer Danfoss Load Sensing Series 45 Axial Pump 130cc
4 B12330000 1 Cat C9.3 Tier 4 Engine Support
5 B12360000 1 Battery Holder To Suit EI9716 12v Hd Batteries
6 B12370000 1 Battery Clamp To Suit EI9716 12v Hd Batteries
7 B14040000 1 Tier Iv C9.3 Air Filter Shroud
8 B15230000 1 Tier Iv Pp Bulkhead Mtg Plate
9 B15600000 1 Hydraulic Drive Filter Bracket (Tier Iv C9.3)
10 B15620000 1 Pump Pressure Filter Bracket (Tier Iv C9.3)
11 B15830000 1 Tier 1v Flood Light Base Assy
12 B15840000 1 Tier 1v Flood Light Mast Assy
13 B15850000 1 Tier 1v Flood Light Transport Bracket Assy
14 B15880000 1 Mounting Bracket (Fuse BOx)
15 B16000000 1 Tier 4 Proportional Valve Mtg Bracket
16 B16440000 1 Cat C9 Fuel Filter Bracket
17 B16860000 1 Pressure Filter Bracket
18 B16920000 1 Power pack Handrail
19 B17310000 1 Cat C9 (3a) Turbo Cover Assy
20 B17320000 1 Cat C9 (3a) Turbo Cover Support Assy
21 B17460000 1 Rear L.h. Power Pack Adaptor Block Qj341
22 B17470000 1 Front L.h. Power Pack Adaptor Block Qj341
23 B17480000 1 Front R.h. Power Pack Adaptor Block Qj341
24 B17490000 1 Rear R.h. Power Pack Adaptor Block Qj341
25 B17530000 1 C9-3a Belt Guard
26 B17550000 1 C9-3a Belt Guard Bracket
27 B17650000 1 Soot Guard
28 1 Tier lv C93 Hyd Power pack See CB0081
29 1 Tier Iv Central Core Power pack Complete See CB0093
30 1 Hydraulic Drive Power pack Sealing Rubber Kit See CB0185
31 EL9686 2 Led Working Lamp 12/24v
32 EL9716 2 12 Volt Heavy Duty 725 Battery (725tx) Cold Climate Useage
33 EL9860 1 Qj341 Cat 3a Control System
34 EN9623 1 90 Elbow / Adaptor (38mm Qutlet)
35 EN9624 1 In Line Check Valve (38mm/50mm)
36 EN9676 1 Bowex Coupling (C9/c9.3 Engine)
37 EN9687 1 Psd 10 Air Cleaner Assembly Long Vertical (Blue Media)
38 1 Qj341 Engine Kit C9 3a see EN9759
39 EN9921 1 O' Ring I/d @82.5mm, 3mm Dia Material
40 EN9922 1 O' Ring I/d @127mm, 3mm Dia Material
41 FAN30 1 M30 Full Nut
42 FD1003 2 800n Gas Strut
43 FD1505 4 Gas Strut Fork End
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CB0117

POWER PACK C9 CATERPILLAR 3A

Item | Part No. Qty | Description Remarks
44 HF9918 1 Pressure Filter
45 HP8834 1 Sauer Danfoss Series 90 180cc Pump
46 HP8836 1 Sauer Danfoss 6cc
47 HP8856 1 75cc Pump Sae B 13 Tooth
48 HV8587 1 Sauer Danfoss Series 45 - 9t Sae A Adapter
49 HV8589 1 Sauer Danfoss Proportional Fan Control Hic, Allowing Reverse
Flow
50 EX7008 1 Becool Radiator Complete
51 1 Qj341 Tier 3a Powerrpack Hose Kit see HHK0048
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HHKO0048
Part No Qty | Description
HH21440 1 11/4 M/s10.950 / F - F135s (Flushed) Series 45 Pressure To High Pressure Filter
HH21441 1 11/4R15/1.200/ F - 135s 6000 Flange C/w Clamp (Flushed) Series 90 A Port To Power Pack Bulkhead
HH21442 1 11/4R15/1.240/ F - 135s 6000 Flange C/w Clamp (Flushed) Series 90 B Port To Power Pack Bulkhead
HH21443 1 3/4 R2t/5.000 / F - F90s Series 90 Pump Case Drain To Tank
HH21444 1 3/4 R2t/ 4.670 / F - F90s Series 45 Pump Case Drain To Tank
HH21445 1 3/4 R2t/2.960 / F - F135s 6¢cc Jaw Block Pump To Tank (Suction)
HH21446 1 2 R1t/4.270/ F - F90s (Flushed) S90 Pump Suction To Tank Suction
HH21447 1 2 R1t/3.760 / F - F90s (Flushed) S45 Pump Suction To Tank Suction
HH21448 1 1/4 R2t/3.070 / F - F90s Rad Fan Motor Case Drain To Front Return Manifold
HH21449 1 11/2 R1t/1.480/ F - F135s Fan Pump (Engine Side Pto) To Tank Suction
HH21450 1 3/8 R2t/0.720 / F - F90s 6cc Jaw Block Pump To High Pressure Filter
HH21451 1 3/4 R2t/ 1.050 / F - F90s (Flushed) Charge Pump Block Out (D Port) To Charge Pump Filter In
HH21452 1 3/4 R2t/0.940 / F - F90s (Flushed) Charge Pump Block In (E Port) To Charge Pump Filter Out
HH21453 1 -1 R2t/1.810/ F - F90s Fan Pump (Engine Side Pto) To Hic Feed
HH21454 1 -1 R2t/1.900 / F - F90s Engine Fan Motor In To Hic A Port
HH21455 1 1 R2t/1.940/ F - F90s Engine Fan Motor Out To Hic B Port
HH21456 1 1 R2t/2.570 / F - F90s Hic Return (T Port) To Front Return Manifold
HH21457 1 3/8 R2t/3.800 / F - F90s Fuel Return From Engine To Top Of Tank
HH21458 1 1/2 R2t/ 3.250 / F - F90s Fuel Feed To Engine From Bottom Of Tank
HH21965 1 3/8 R2t/ 3.710 / (12s)f - F (Flushed) Jaw Block Filter Out To Cabinet Bulkhead Jaw Block P
HH21966 1 11/4 M/s/3.530/ F - (30s)f135s (Flushed) S45 Pressure Filter To Cabinet Bulkhead Pvg Feed
HH21967 1 -3/8 R2t/ 3.380 / F - (12s)f90s (Flushed) Cabinet Bulkhead To S45 Ls Port
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EN9759

POWER PACK C9 CATERPILLAR 3A

EN9759
Item Part No. Qty Description Remarks
1 1 Cat C9 Tier 3a Pipe Kit see CB0147
2 1 C9 Tier 3a Pipe Kit Finnings Supply Of Cat Components see CB0178
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CB0147
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CB0147

POWER PACK C9 CATERPILLAR 3A

Item | Part No. ?; Description Remarks

1 1 C9 Exhaust Bracket Assembly see CB0134
2 1 Tier Iv Multi-pipe Support Assy (Charged Air System) see CB0168
3 1 Qj341 C9.3/c9 Tier Iv Exhaust Tail Pipe Assy see CB0177
4 EN9798 1 Cat C9 Silencer (Cat Part No 7n3235)

5 EN9809 1 Cat C9 Tier 3a (Exhaust Pipe) - Turbo To Bellows

6 EN9810 1 Cat C9 Tier 3a (Exhaust Pipe) - Bellows To Silencer

7 EN9811 1 Cat C9 Tier 3a (Cooled Charged Air Pipe) - Cooler Unit To Engine Inlet Manifold

8 EN9812 1 Cat C9 Tier 3a (Coolant Pipe) - Lower Engine Port To Lower Cooler Port

9 EN9813 1 Cat C9 Tier 3a (Air Inlet Pipe) - Hump Connector To Turbo Inlet

10 ENO814 1 gztnfl:gc'tr(ifr 3a (Air Inlet Pipe) - Air Cleaner 90° 6"-5" Reducer Elbow To Hump

11 EN9815 1 Cat C9 Tier 3a (Charged Air To Be Cooled Pipe) - Turbo To Cooler Unit

12 EN9816 1 Cat C9 Tier 3a (Coolant Pipe) - Upper Engine Port To Rubber Connection

13 EN9817 1 Cat C9 Tier 3a (Exhaust Pipe) - Bellows Unit

14 EN9827 1 Cat C9 Tier 3a (Coolant Pipe) - Upper Cooler Port To Rubber Connection

15 EN9848 1 Cat C9 Tier 3a (Scavenge Pipe) - Silencer Scavenge Pipe
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CB0134
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Item | Part No Qty Description Remarks
1 B16460000 1 C9 Exhaust Mounting Bracket
2 B16470000 1 C9 Exhaust Mounting Bracket
3 B16450000 1 C9 Exhaust Mounting Bracket Wa
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CB0178
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Item Part No. Qty | Description Remarks
1 EN9657 1 Donaldson 6"-5" 90° Elbow Reducer
2 EN9664 1 5" Exhaust Rain Cap
3 EN9852 3 Hose 90cm Req'd 120mm
4 EN9860 1 Hose 1.5"Dia
5 EN9862 1 P' Clip (Dust Ejection Hose)
6 EN9863 1 4" 90° Rubber Elbow
7 EN9864 1 4" Hump Hose
8 EN9865 2 4"-3" Silicon Hump Hose
9 EN9866 2 3" Silicon Hump Hose
10 EN9867 1 2.5" 90° Elbow
11 EN9868 1 2" Hose
12 EN9869 1 Drain Tap 3/8" Npt
13 EN9870 1 Cat C9 Dust Ejection Hose
14 EN9916 1 Cat Air Indicator Electronic
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CB0168

POWER PACK C9 CATERPILLAR 3A

CB0168
2
3
()
[y <5 <. 1
=
\\ =
“ © \&
\ FAB1025
/ FAB1028
4
FAB1026 ‘ W
FAB1024 4 I
Item | Part No Qty Description Remarks
1 B16310000 1 Tier Iv Multi-pipe Support Bracket (Charge Air System)
2 B16320000 1 Mounting Bracket (Multi-pipe Support)
3 B14680000 1 Mounting Bracket (Pipe Support)
4 B17430000 1 Air Filter Indicator Switch Bracket
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CB0093
POWER PACK CASING

Item | Part No Qty Description Remarks
1 B12460000 1 Modular Power Pack Base
2 B12510000 1 Radiator Cross Member

3 B12580000 1 Radiator Access Door

4 B12600000 2 Support Brace

5 B14080000 1 Upper Access Door

6 B14090000 1 Lower Access Door

7 B14180000 1 Top Door Stabilising Arm

8 B14190000 1 Stabilising Arm Guide

9 B14810000 1 Pt Tech Rad Mesh Guard
10 B14820000 1 Pt Tech Rad Panel

11 B15180000 1 Core Section Upper Frame
12 B15190000 1 Core Section L/h Support
13 B15220000 1 Lower Infill Panel

14 B17330000 1 Top Door Stabilising Arm
15 B17340000 1 Door Catch Brkt

16 FD2007 2 Door Handle

17 FD2102 4 Hinge

18 FD7048 3 Door Latch
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CB0081
POWER PACK SIDES

Item Part No Qty Description Remarks
1 881.0084-00 2 Latch

2 B12400000 1 Side Cover

3 B12430000 1 Rh Support Frame

4 B12450000 1 Infill Panel

5 B12820000 1 Air Filter Rubber Sealing Plate

6 B13580000 1 After-treatment Cover Assembly

7 B13590000 1 Support Plate Assembly

8 B13600000 1 Removable Panel

9 B14030000 1 Air Filter Cover

10 B14310000 1 Drive Side Mesh Panel

11 B14330000 1 After-treatment Side Door Vent Assembly
12 B15200000 1 Side Door

13 B15210000 1 After-treatment Side Door

14 B17670000 4 Door Catch (Long)

16 FD1005 2 500nm Gas Strut

17 FD1505 4 Gas Strut Fork End

18 FD2007 4 Door Handle

19 FD2102 4 Hinge
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11.54. Power pack door seals

CB0185

4

w

Y
Item | Part No Qty | Description Remarks
1 873.1026.5500 1 Extruded Door Seal 5500mm Long
2 873.1026.6100 1 Extruded Door Seal 6100mm Long
3 RU1388 2 Extruded Seal 1585mm length required
4 RU1388 2 Extruded Seal 700mm length required
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11.55. Power pack exhaust tail guard

CB0177

POWER PACK EXHAUST TAIL GUARD

CBO0O177
i \
@
\ \ |
° ﬂ
@
®
1
2
3
Item Part No Qty Description Remarks
1 B17020000 1 Exhaust Tail Pipe Assembly
2 B17200000 1 Exhaust Guard Upper
3 B17210000 1 Exhaust Guard Lower Assembly
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11.56. Servicing kits - Caterpillar C9 engine

QJ341CAT3A~~~~ (3A ENGINE)
250 hour intervals, refer also to 6.6. 250 hour interval maintenance schedule.

QJ341CAT3A250
Part No. Qty Description Remarks
EN1000 1 Cat Engine Oil Filter
EN1001 1 Fuel Primary Filter Cat C9
EN1006 1 Cat C13 Fuel Secondary Filter
EN9617 1 Powercore™ Psd 10 Long Main Element (Blue Media / Ultra Web)
EN9618 1 Powercore™ Psd 10 Long Safety Element

500 hour intervals, refer also to 6.7. 500 hour interval maintenance schedule.

QJ341CAT3A500
Part No. Qty Description Remarks
EN9617 1 Powercore™ Psd 10 Long Main Element (Blue Media / Ultra Web)
EN9618 1 Powercore™ Psd 10 Long Safety Element
10-21-0321 1 S45 Pressure Filter Element
EN9785 1 Jaw Block Press Filter Element
10-21-0031 2 Return Filter Element
10-21-0033 1 S90 Remote Filter Element
EN1001 1 Fuel Primary Filter Cat C9
EN1006 1 Cat C13 Fuel Secondary Filter
EN21000 1 Cat Engine Oil Filter
HF9524 2 Hyd Tank Breather Element

2000 hour intervals, refer also to 6.9. 2000 hour interval maintenance schedule.

QJ341CAT3A2000
Part No. Qty | Description Remarks
EN9617 1 Powercore™ Psd 10 Long Main Element (Blue Media / Ultra Web)

EN9618 1 Powercore™ Psd 10 Long Safety Element
10-21-0321 1 S45 Pressure Filter Element
EN9785 1 Jaw Block Press Filter Element
10-21-0031 2 Return Filter Element
10-21-0033 1 S90 Remote Filter Element
EN1001 1 Fuel Primary Filter Cat C9
EN1006 1 Cat C13 Fuel Secondary Filter
EN1000 1 Cat Engine Oil Filter
HF9524 2 Hyd Tank Breather Element
HF1017 3 Filter Suction Str1004sg1m90-2
10-21-0007 2 2 1/2" Suction Filter 90 Micron
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