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2 INTRODUCTION

This instruction manual and associated documentation are provided to inform the operator about the safe
and infended use of this machine.

2.1 ldentification Data

Composite Integration Ltd
1F Long Acre Telephone: +44 (0)1752 849998
Manufacturer: Saltash Website: www.composite-integration.co.uk
United Kingdom Email: info@composite-integration.co.uk
PL12 6LZ

CIECT® 0

Type: RTM/VRTM Injection Machine

Serial number(s): Various

2.2 Conformity of the Machine

We, Composite Integration Ltd, declare that the equipment complies with the applicable essential health &
safety requirements and standards that are listed in the UKCA Declaration of Conformity and EC Declaration
of Conformity.

2.3 Purpose of the Operating Instructions
Observe the following information:

¢ Read these operating instructions from Composite Integration Ltd, as well as instructions from any sub-
system component supplier carefully before using the machine for the first time.

o Observe the generally applicable safety regulations and the machine safety information as well as the
legal regulations during all use of the machine.

e The operating company is responsible for ensuring compliance with safety regulations or infended use of
the machine.

e Composite Integration Ltd assumes no liability for personal injury or material damage resulfing from non-
compliance with safety regulations or due to improper use of the machine.

e The operating company must ensure that the operating personnel receive professional fraining in the
operation of the machine and regarding the safety systems.

e Retain all the documentation for future use. The documentation is an important part of the equipment
and must be included with the product if you convey it to other persons.
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3 EC DECLARATION OF CONFORMITY

We hereby declare that the following machinery complies with the essential health and safety requirements
of the Machinery Directive 2006/42/EC, and the requirements of the Electromagnetic Compatibility Directive
2014/30/EU.

Machines or Assembly of Machines Manufacturers Address:
Machines:
Make: CIJECT 0 RTM/VRTM Injection Composite Integration
Machine 1F Long Acre
Type: XE-0000- Saltash
PL12 6LZ
UK
Serial Number: Varies

The following harmonised standards have been used to design machinery:

BS EN ISO 13854:2019 Safety of Machinery — Minimum gaps to avoid crushing of parts of the human
body

BS EN 60204-1:2018 Safety of Machinery — Electrical equipment of machines — Part 1: General
requirements

BS EN 809:1998+A1:2009 | Pumps and pump units for liquids — Common safety requirements

BS EN ISO 12100:2010 Safety of Machinery — General principles for design — Risk assessment and risk
reduction

BS EN ISO 13849-1:2015 | Safety of Machinery — Safety-related parts of control systems — Part 1: General
principles for design

BS EN ISO 13849-2:2012 | Safety of Machinery — Safety-related parts of control systems — Part 2: Validation

BS EN ISO 13850:2015 Safety of Machinery — Emergency stop — Principles for design (ISO 13850:2015)

BS EN ISO 13855:2010 Safety of Machinery — Positioning of safeguards with respect to the approach
speeds of parts of the human body

BS EN ISO 13857:2019 Safety of Machinery — Safety distances to prevent hazard zones being reached
by upper and lower limbs

BS EN ISO 14119:2013 Safety of Machinery — Interlocking devices associated with guards — Principles for
design and selection

BS EN ISO 14120:2015 Safety of machinery — Guards - General requirements for the design,
construction, and selection of fixed and movable guards

BS EN ISO 4414:2010 Pneumatic fluid power — General rules and safety requirements for systems and
their components

BS EN ISO 13732-1:2008 | Ergonomics of the thermal environment — Methods for the assessment of human
response to contact with surfaces — Part 1: Hot surfaces (ISO 13732-1:2006)

The person nominated to assemble the technical file if it is required is:

Name: Alan Bond Position: Senior Design Engineer
Address: Composite Integration — 1F Long Acre, Saltash, PL12 Date: July 2024
6LZ, UK.

The person signing this declaration on behalf of the manufacturer is:

Name: Richard Bland Position: Technical Director
Signature: W“ c/
Employer: Composite Integration Date: July 2024

Address:  1F Long Acre, Saltash, PL12 6LZ, UK.
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4 UKCA DECLARATION OF CONFORMITY

We hereby declare that the following machinery complies with the essential health and safety requirements
of the Supply of Machinery (Safety) Regulations 2008, and the requirements of the Electromagnetic
Compatibility Regulations 2016.

Machines or Assembly of Machines Manufacturers Address:
Machines:
Make: CIJECT 0 RTM/VRTM Injection Composite Integration
Machine 1F Long Acre
Type: XE-0000- Saltash
PL12 6LZ
UK
Serial Number: Varies

The following harmonised standards have been used to design machinery:

BS EN ISO 13854:2019 Safety of Machinery — Minimum gaps to avoid crushing of parts of the human
body

BS EN 60204-1:2018 Safety of Machinery — Electrical equipment of machines — Part 1: General
requirements

BS EN 809:1998+A1:2009 | Pumps and pump units for liquids — Common safety requirements

BS EN ISO 12100:2010 Safety of Machinery — General principles for design — Risk assessment and risk
reduction

BS EN ISO 13849-1:2015 | Safety of Machinery — Safety-related parts of control systems — Part 1: General
principles for design

BS EN ISO 13849-2:2012 | Safety of Machinery — Safety-related parts of control systems — Part 2: Validation

BS EN ISO 13850:2015 Safety of Machinery — Emergency stop — Principles for design (ISO 13850:2015)

BS EN ISO 13855:2010 Safety of Machinery — Positioning of safeguards with respect to the approach
speeds of parts of the human body

BS EN ISO 13857:2019 Safety of Machinery — Safety distances to prevent hazard zones being reached
by upper and lower limbs

BS EN ISO 14119:2013 Safety of Machinery — Interlocking devices associated with guards — Principles for
design and selection

BS EN ISO 14120:2015 Safety of machinery — Guards - General requirements for the design,
construction, and selection of fixed and movable guards

BS EN ISO 4414:2010 Pneumatic fluid power — General rules and safety requirements for systems and
their components

BS EN ISO 13732-1:2008 | Ergonomics of the thermal environment — Methods for the assessment of human
response to contact with surfaces — Part 1: Hot surfaces (ISO 13732-1:2006)

The person nominated to assemble the technical file if it is required is:

Name: Alan Bond Position: Senior Design Engineer
Address: Composite Integration — 1F Long Acre, Saltash, PL12 Date: July 2024
6LZ, UK.

The person signing this declaration on behalf of the manufacturer is:

Name: Richard Bland Position: Technical Director
Signature: W“ c/
Employer: Composite Integration Date: July 2024

Address:  1F Long Acre, Saltash, PL12 6LZ, UK.
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S5 SAFETY

5.1 General Safety Information

The following safety notices and instructions are used throughout this manual and on the machine to identify
and minimise risk of injury fo operators or damage fo the machine and other property.

Comply with the following general safety instructions:

DANGER

Never leave the machine running unattended

e Turn the machine off whenever it is not in use.

e Keep children and untrained/unauthorised persons away from the machine.

DANGER
Warning of dangerous electrical voltage
e Keep the control cabinet door closed at all times.
e Remove all carbon and metal dust from the area before opening the control
cabinet.
e Outlets and lights are energised even if an emergency stop button is pressed.
e Never operate the machine with damaged connection cables.

DANGER
Warning of explosion and harmful vapours and gases
e Itis the responsibility of the user to determine whether the used materials, cleaning
agents, efc. may produce explosive or harmful vapours. If the latter is the case, the
machine operator must ensure the adequate extraction of such vapours and
ensure that the extraction system works properly.

WARNING
Risk of injury due to moving machine parts
e Neverreach info moving parts of the machine.
e Wear personal protective gear.
e Ensure that all guards are installed, and all doors are closed during operation.

WARNING
Health hazard due to noise
e Wear hearing profection. Hearing protection should be worn at over 80 dB (A) and
must be worn at over 85 dB (A) — machine is less than >80 dB, see test results

CAUTION

Risk of injury due to defective or damaged parts
e Do nof use the machine if parts of the machine are defective or damaged.
e Inspect the machine for damage before putting it into operation.
o Test the safety systems to ensure that they are working properly.

CAUTION
Risk of injury due to inadequate safety systems
e Do notf tamper with the safety systems.
e Ensure that the emergency stop button is always readily accessible.

A d A A Ao

CAUTION
Do not overload the machine
e Only operate the machine within the allowable range
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5.2 Symbols Used in the Operating Instructions

Danger Point Warning
The danger symbol warns you of a risk of injury
e Observe and follow all information and measures described.

General Symbols
Symbols such as these warn you of a specific risk of injury
e Observe and follow all information and measures described here.

General Information
This symbol identifies important information
¢ Read all the information.

5.3 Presentation of Warnings

DANGER
Immediate danger to life or risk of severe bodily harm if this danger is not avoided.

WARNING
Risk of severe bodily harm or property damage if this danger is not avoided.

CAUTION
Risk of slight bodily harm or property damage if this danger is not avoided.

5.4 Residual Risks

The machine is designed so that it can be operated as safely as possible. However, residual risks remain which
cannot be avoided through design measures, safety systems and infended use.

For example, these residual risks include:

Contact with electrically live components if the electrical enclosure is open during maintenance.
Residual heat from components after electrical power has been turned off.

Residual pneumatic pressure or vacuum inside vessels, process components and associated pipework
& fluid lines after power has been turned off.

Residual hydraulic pressure inside pump setf, mix-head and associated pipework & fluid lines after
power has been furned off.

Emission of noxious gases or vapours during operatfion without extraction device (applies only if the
machine operator uses materials which generate noxious gases).
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5.5 Special Safety Information

Observe the following special safety information:

e Before starting the machine, the operator must ensure that the area around the machine is safe, clean,
and free of any trip hazards.

e Before performing maintenance work, the operator must engage the emergency stop button and
isolate any incoming electrical and pneumatic power sources.

¢ Maintenance work may only be performed after any heated components have cooled to a safe
working temperature.

5.6 Safety Systems on the Machine

5.6.1 Emergency Stop

DANGER
Warning of dangerous electrical voltage
e Infernal power outlets and any installed lights are energised even if an emergency
stop button has been pressed.

The emergency stop button is located on the top of the control panel. After pressing an emergency stop
button, it can be released and reset by twisting (when safe to do so).

5.7 Symbols

Used on the Machine

Observe the following symbols:

DANGER

Warning of Dangerous Electrical Voltage
e Turn the mains switch off.
e Disconnect the power plug.

Symbol location(s

): Control Panel

WARNING
Warning of Hot Surface
e Allow hot machine parts to cool or wear appropriate PPE.
e Carefully check whether system parts are hot, before touching them directly.

Symbol location(s

): Optional heated components

INSTRUCTION SIGN
Wear eye protection

Page 9 of 53
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5.8 Personal Protective Equipment

Personal protective equipment is required for all activities on the machine. Sufficient personal protective
equipment must be provided by the specialist companies and supervisors must ensure that the equipment is
used. The specialist companies bear liability for its personnel.

Wear
protective
gloves.

Protective gloves protect the hands
against slight crushing injuries, cuts,
infection, and hoft surfaces.

Symbols Meaning ‘ Explanation ‘ Use

During operation and
maintenance work if identified
by risk assessment.

Wear safety

Safety glasses protect the eyes

During operation and

glasses. against spurting media. maintenance work.
Wear Protective clothing provides

rotective protection against dirt, lesser During operation and
Elo’rhing mechanical/thermal impacts and maintenance work.

against frapping.

Wear safety
footwear.

Safety shoes (with steel toes) protect
the feet against crushing, cutting or
puncture injuries.

During operation and
mainfenance work.

Wear a hard
hat.

A hard hat protects the head against
falling objects or injuries due to sharp
edges.

During fransport and
mainfenance work if identified
by risk assessment.

Wear a
respiratory
mask.

A respiratory mask protects against
foxic gases and steam.

When using substances that
produce toxic fumes.

Wear
respiratory
protection.

A respiratory protection protects the
respiratory system against spurting
media.

For maintenance work, if
identified by risk assessment.
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5.9 Safety Notices

WARNING
Before Operation or Maintenance

It is the responsibility of the operator to ensure the machine can meet all the
processing and safety requirements of the process and materials.

Use appropriate gloves and safety clothing when operating machine and handling
materials.

Always wear protective eyewear.

Follow standard company Health & Safety procedures.

Resin system components and solvents are harmful. Ensure that material data sheets
are available for materials being processed. COSHH and HAZOP assessments must
be complete to ensure the machine is suitable for processing the selected resin.
Avoid sources of ignition —resin system components and solvents may be
flammable.

Care must be taken as parts of this machine can become hot if heated options are
specified. Avoid physical contact with any material containers, heated
components and fluid hoses containing heated material when the machine is
being used at elevated temperatures.

Composite Integration Ltd recommends only using NON-FLAMMABLE solvents for
cleaning purposes (e.g., Rhodiasolv RPDE). Acetone and other flammable solvents
should not be used.

This machine is designed to inject atf pressures up to 8 bar (G) but pressures in the
fluid circuits can reach up to 50 bar (G). Care must be taken when disconnecting
and reconnecting fittings & hoses for servicing.

All fittings and hoses must be inspected before every operation. Failure to do so
could result in serious injury. Any defective parts must be replaced by a competent
person before use.

All electrical, pneumatic, and vacuum power must be isolated from the machine
before servicing.

All servicing and maintenance must be carried out by trained personnel.
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6 LIMITS OF THE MACHINE

This equipment is designed and built according to state-of-the-art recognised safety technology rules.
Nevertheless, improper, or inappropriate use beyond the design limits of the machine can result in danger to
the operator or a third party as well as damage to the machine and other material assets.

6.1 Limits of Use

6.1.1Intended Use

Composite Integration have developed this Injection Equipment solely for the pumping, mixing, and
dispensing of (2 part) thermo-setting resin systemes.

Versions for both polyester/vinyl ester, epoxy and phenolic systems are available. The resin may be pumped
info both open and closed composite moulds. It must not be used for working with single component resin
systems, unmixed accelerators, or other materials.

Only original accessories and tools stated in the Technical Data section of this instruction manual may be
used. Any use of the machine different from or exceeding the above is deemed to be improper use. The
manufacturer/supplier is not liable for any resulting damages. The risk is borne solely by the user.

The machine may only be operated within the permitted technical parameters (see Technical Data section).

The machine may only be used in technically sound condition, as infended, and under awareness of safety
and dangers.

The machine and the safety-related components must be maintained and inspected regularly.
The machine may only be used, maintained, or repaired by trained personnel.
The machine may only be operated by one person.

Operation is limited exclusively to industrial environments.

6.1.2Improper Use

Any use outside of the aforementioned; and modifications to the machine are prohibited. Unauthorised
modifications to the machine release the manufacturer from any liability for any resulting damages.

The machine is not infended to be used by persons (including children) with limited physical, sensory, and
mental capabilities and/or insufficient knowledge and/or experience. All activities on the machine must be
performed by trained operators.

The machine is not designed for safe processing of materials that can cause explosions when mixed.

The machine must not be operated if machine components are damaged. Faults which could impair safety
must be rectified immediately.
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6.2 Physical Limits

6.2.1 Space Requirements of the Machine

The machine consists of a single, moveable module on lockable castor wheels that can be positioned to suit
the application. The machine should only be operated while stationary with the locking castor wheels
engaged fo prevent movement.

Sufficient room to move must be provided around the machine. The space required for the machine is based
on the machine itself and the safety clearance required for material handling.

6.2.2Space Required by Operators
Space required using the machine during operation and maintenance:

e Ensure all walkways are clear of trailing hoses/cables.

e  Minimum 1 m all around the machine for froubleshooting, maintenance, and escape.

e Approximately 2 m from the front (workstation) of the machine for operation.

e Sufficient room behind the machine to allow connection to material source containers.

o Sufficient room from the machine outlet for the outlet hose to be routed to the mould inlet/manifold or
other downstream process.

INFORMATION

e The specified values are minimum values. The operating company shall be
responsible for defining the required space for installation, maintenance, repair,
and care. However, it must be possible to move freely and safely around the
machine.

e All operator statfions, controls and maintenance access areas must be freely
accessible.

o Sufficient space to walk past the machine when doors are open must be included.

CAUTION
Risk of Injury due to Inadequate Space
e Provide additional space around the machine in all directions so that operators can
retreat in case of emergency.

6.2.3 Machine/Energy Supply Interface

The operatfing company is responsible for the connection of the machine to the mains supply of electricity
and compressed air. See Technical Data and Commissioning sections for more information.

6.3 Time Limits

6.3.1Service Limits
The service life of the machine refers to the period from delivery of the machine to the customer through to

decommissioning or disposal of the machine. Wear parts must be replaced as necessary and/or at regular
intfervals according to the maintenance insfructions.

6.3.2 Maintenance Intervals

The maintenance intervals according fo the schedule must be observed (see Regular Checks & Maintenance
section).
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6.4 Other Limits

6.4.1 Environment-Related Limits
The following ambient conditions must be ensured:

e The machine shall be operated in dry industrial facilities, protected against the elements and not in
explosion hazard zones.

e Ambient temperature minimum 5°C, maximum 40°C.

e Relative humidity minimum 30%, maximum 80% non-condensing.

e Elevation of the set up location maximum 1000 m above sea level.

6.4.2 Installation

This machine requires a solid concrete or other industrial floor. The floor must be flat, smooth, and free of any
potholes or obstructions to movement of the machine.
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/  MACHINE OVERVIEW

This machine is configured around a sheet metal frame on lockable castor wheels to aid movement around
an industrial environment. The machine should only be operated with the castor wheel locks engaged to
prevent unwanted movement. The machine is controlled using the buttons on the control cabinet.

The two resin system components are infended to be supplied and used from manufacturer barrel or keg
containers The resin may be pumped info open or closed composite tooling. It must not be used for working
with single component resin systems, unmixed accelerators, or other materials.

The mechanically linked A & B component pumps are used to recirculate and condition the resin components
separately, before mixing on demand inside the Mix-Head towards the machine outlet.

The outlet of the Mix-Head is connected to the mould tool inlet, Injection Valve, or manifold to distribute resin
through the mould cavity. The rate and pressure of resin injection is controlled by inputting a target pressure
value, measured at the outlet of the Mix-Head. Once the injection is complete, the onboard solvent flush
system must be used to clear mixed (active) resin from the Mix-Head and any connected Injection Valve
before it solidifies, allowing repeated use of the system with no maintenance.

The machine requires both an electrical and pneumatic (compressed air) supply to operate. The electrical
supply is required for control purposes, and the compressed air input supplies power to the pump set for
conftrol of infusion/injection, actuated solenoid valves, and is also used for the solvent flushing sequence.

The machine has five main operating functions:

Function Description

Standby The machine is waiting for an operator command.

Recirc The machine is pumping both resin and catalyst around the system from and to the original
containers.

Inject A pre-sefratio of resin and catalyst are pumped from the original containers into the mould.

Pause The injection is temporarily halted.

Flush The system carries out an automatic sequence of air and solvent flushes, then returns to
Ready mode.

The machine should be assembled, commissioned, and maintained by skilled personnel; however, it is suitable
for everyday use by trained operators.
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7.1 Front-Left View

Solvent tank

Mix-Head

Control panel

Catalyst/Hardener ratio adjustment
4cc pump (B component)

100cc pump (A component)
Lockable castor wheels

Air filter regulator
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7.2 Front-Right View

Control panel

Power switch

Solvent tank

Solvent reservoir

100cc pump (A component)

4cc pump (B component)

Catalyst/Hardener ratio adjustment
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Air motor
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7.3 Conftrol Panel

Pump speed gauge
Pump speed regulator
LCD Display screen
Keypad control buttons
Emergency stop button

aNON —
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8 TECHNICAL DATA

8.1 General & Mechanical Data

8.1.1Basic Information

Overall Dimensions (L x W x H) 0.73 x 0.63 x 1.22 m *excluding drum trolley
Machine Dry Weight Approximately 60 kg *excluding drum trolley
Movement/Positioning Manual (by operators), 2 x locking castor wheels
Lifting Strategy -

Design Life 10 years

Nominal Service Interval 1 calendar year

8.1.2Pump Set & Injection Mix-Head

A Component (100cc) Pump Output 100 cc/stroke (fixed)

A Component (50cc) Pump Output 50 cc/stroke (fixed)
B Component (50cc) Pump Output 12.5 - 50 cc/stroke (adjustable)

B Component (4cc) Pump Output 0.5 — 4 cc/stroke (adjustable)
Output Ratio Dependant on pump set, from 100:0.5 to 100:100

Static Mixer Specification 1/2" NB, 36 Element Cut & Turn
Injection Hose Length <4m

Injection Hose Diameter 8 - 25 mm

Mix-Head Pressure Sensor Range -1 to +19 bar (G)
Output Injection Pressure Range -0.9 to +8 bar (G)

Output Flow Range Up to 10 kg/min *viscosity dependent
Material Viscosity Range Up to 5,000 cPs *for viscosity above 5,000 cPs please contact Cl
Maximum Resin System Temperature 50°C
100 - 150 cc per single flush cycle *Configurable
quantity/number of cycles

Solvent Use Quantity

8.2 Pneumatic Specification

Minimum Incoming Pressure 4.0 bar (G) — Monitored by pressure switch
Maximum Incoming Pressure 8.0 bar (G) - Pneumatic Valve Limits
Recommended Working Pressure 6.0-8.0 bar (G)

Mains Inlet Filter-Regulator Default 7.0 bar (G)

Setting

Air Consumption (maximum) 600 L/min (at 6.0 bar(G)) (Dry — non lubricated)
Nelgleleife®felgglel(=F=Te NI ®felglglTelilelglll 3/8"' BSPP — Female / Male PCL Adapter

8.3 Electrical Specification

Operating Voltage Single Phase 230 V + Neutral + Earth
Internal Fuses 1A 20 mm cartridges

Supply Fusing Required 2A (BS1362, IEC 269-3A)

Mains Frequency 50 Hz

Short-Circuit Current 10 kKA
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8.4 Environmental Specification

Operating Temperature 0-45°C

Storage Temperature 0 - 60°C

Humidity 20 — 75% non-condensing

8.5 Machine Colours

Control Cabinet RAL 7015 Light Grey

8.6 Emission Values

INFORMATION
e The stated values are guide values. They are not necessarily also safe workplace
parameters. The machine owner/operator shall be responsible for putting additional
safety measures requirements in place.
e Factors which may influence the emission level at the workstation include the fime
of machine operation, the type and size of the workspace and additional noise
sources such as neighbouring machines, etc.

The noise levels measured under the following operating conditions are:

¢ Measurements taken using Android decibel meter app and from manufacturer’s instructions.

e Measurements taken at a horizontal distance of 1.0 metre from the component, at a vertical distance of
1.5 metres.

e Background noise level of 30 — 40 dB.

Component Operation Recorded Noise Level
Pump Set Actuating 60 dB
Air Dump Valve Compressed Air Dump 75 dB
Solenoid Valves Actuation 72 dB
Alarm Buzzer Warning 80 dB
Solvent System Flush 75 dB
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9 TRANSPORT

9.1 Fundamentals

9.1.1 Safety Information

DANGER

Risk of Injury due to Falling Components

e Never step or stand underneath suspended loads.
e Neverleave suspended loads unsupervised.

WARNING
Risk of Property Damage

e Do not exceed the permissible load capacity of lifting/hoisting devices.

e Pay atftention to the specified weight of the machine (see Technical data section).

e Use only suitable and proper load lifting devices and slinging materials. Be sure to
secure and fasten hoisting devices diligently.

e Liff the machine only with the hoisting machine attached to the indicated lifting
points.

e Before liffing the machine, remove all fluids from the material and solvent tanks.

e Do not liff the machine higher than necessary. Be sure to avoid any shocks when
lifting and placing machine parts.

e |f the machine must be transported long distances, or fransport takes a long time
(i.e., shipping by sea), protect the machine and all its parts from exposure to
condensing water. This includes packaged machine parts and ancillaries.

e In case of ambiguity, discuss the transport operation with Composite Integration.

9.1.2Transport as Prescribed by Law and Regulations and by the Manufacturer

Any fransport of the machine and its accessories requires the compliance with applicable local safety
provisions. A competent and authorised person must ensure the compliance with applicable
regulations.

Compliance with accident prevention regulation and safety instructions for the lifting and fransporting
of the machine are mandatory.

Only skilled personnel may relocate or fransport the machine in compliance with all applicable
fransport, safety and accident prevention provisions and regulations.

Appoint only experienced personnel to secure loads and instruct the crane operators. The instructing
expert must be within the field of vision of the transport worker and be able to speak with them.
Composite Integration does not assume any liability for personal or property damages, or damages to
the machine resulting from non-compliance with accident prevention regulations and these operating
instructions.

9.1.3Measures before Transporting the Machine or Machine Parts

INFORMATION
e The extent fo which the machine must be disassembled will vary depending on
the tfransport route, the manner of fransport, and available liffing devices at the
facility.

Turn off mains isolator, mains power supply and disconnect the electrical connection and compressed
air supply.

If existing, remove any other external connections to the machine.

Close any open pipes and fubing with stoppers or caps to keep them clean and prevent ingress of
debris.
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9.2 Transport Methods

9.2.1 Manual Handling by Operator

The machine is suitable for pushing/pulling around a suitable floor surface by one or two operators. The hoop
mounted to the fabricated frame should be used to guide the machine.

The machine is fitted with locking castor wheels to facilitate movement around a level floor. Once the

machine is positioned for use or storage, the locks should be engaged to secure the machine in position and
prevent unwanted movement.

9.2.2 Forklift Truck

Before any lifting operation, the removable 200L drum trolley must be removed, and the A component pick-
up should be removed. Secure all loose hoses, subassemblies, and fittings before lifting.
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10 UNPACKING & ASSEMBLY

Open the packaging and check the contents for damaged, as listed below:

e CIJECT O Injection Machine — with the Mix-Head assembly and hoses attached.
e A component (resin) inlet/return hose assembly.

e B component (catalyst/hardener) inlet/return hose assembly.

e 2 xswivel castors wheels, non-locking.

e 2 xswivel castor wheels, locking.

e 4xMI12x 90 caphead bolts.

e 4 xMI2nyloc nuts.

o 4 xMI12washers.

e Documentation pack.

Before removing the machine from the packaging, fit the 4 x castor wheels to the machine, using the
caphead bolts, nyloc nuts and washers.

With the help of another person, carefully lift the machine onto its wheels. The machine must be liffed by the
base frame.

Connect the A component supply hose to the 100cc pump, using the cone and nut fitting system provided.
Grease the cone with standard workshop grease before assembly. Insert the aluminium fube into the resin
container.

Connect the B component inlet hose to the bottom of the 4cc/50cc pump and insert the metal fube info the
B component material container.

Connect a suitable fused plug to the electrical system, taking account of local wiring regulations.

Give the machine a general overall inspection, then the machine is ready for commissioning.

INFORMATION

This equipment has been tested and secured against leaks prior fo shipping. It is essential
that the inlet tube is securely connected to the 100cc pump and remains correctly
sealed at all times to prevent air ingress into the resin system.

INFORMATION
If the machine is to be fed directly from an IBC tank, an alternative coupling for direct
connection tfo an IBC can be supplied. Contact Composite Integration for further details.
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11 GENERAL OPERATION

11.1 Description of the Controls
Refer o Machine Overview section for locations and layout of the controls.

11.1.1 Speed Pump Regulator

This adjusts the speed of the pump for both recirculation and injection. The regulator can be locked in position
by pressing the cap down or unlocked by pulling the cap up.

11.1.2 Start Button (Green)

Press the Start butfon to commence injection. While injecting, the button may be pressed to pause the
injection. Pressing again restarts the injection.

11.1.3 Recirc Button (Blue)

Press the Recirc button fo commence recirculation of the machine.
11.1.4 Flush Button (White)

Press the Flush button to carry out a complete flush cycle.

11.1.5 Stop Button (Red)

Press the Stop button to stop all operations.

11.1.6 LCD Display and Set-Up Buttons

The LCD display shows the machine status. The 4 set-up buttons control the display, allowing all machine
parameters to be viewed and adjusted.

11.1.7 Emergency Stop Button

CAUTION
Risk of Injury due to Insufficient Safety Systems
e Do noft manipulate the safety systems.
e Always keep the emergency stop switches readily accessible.

The red and yellow emergency stop button is located on the front face of the control cabinet. If the
emergency stop button is pushed, all active functions of the machine will be instantly disabled, pneumatic
pressure will be discharged, and the machine returned to a passive state.

This will cease actuation of the material pump, operation of any heater zones and any downstream
pneumatic process (e.g., Injection Valve).
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11.2 Machine Start-Up & Shutdown Sequences

11.2.1 Machine Start-Up Sequence

CAUTION
The machine should only be used by trained operators. Operators should familiarize
themselves with the procedures listed below prior to using the machine.

INFORMATION
A process hazard assessment should be completed by the user prior to performing any
operations.

e Ensure the work area is safe.

e Ensure the electrical mains switch and the machine isolator are OFF.

e Connect the electrical mains lead o electrical mains inlet on the machine.

e Connect the pneumatic supply line to the PCL connector on the lower left side of the machine cabinet.
¢ Switch ON the machine using the electrical mains isolator on the left side of the machine.

e  Wait for the machine HMI to boot and ensure no alarms or hazardous condifions are present.

¢ When prompted, press the Stop/Reset button on the face of the control cabinet fo exit E-Stop mode.

e The machine is now ready for operation.

11.2.2 Resetting the Machine after Emergency Stop

CAUTION
Restart after Emergency Stop
e Remedy all condifions which initiated the operator to activate the emergency stop.

The sequence to reset the machine after activating the emergency stop button is the same outlined in the
Machine Start-Up sequence above, assuming electrical and pneumatic connections are already in place.

11.2.3 Machine Shutdown Sequence

CAUTION

Risk of Stored Pressure in Fluid and Pneumatic Circuit
e Ensure the fluid circuit is vented to atmospheric pressure when not in use.
e Ensure all pneumatic functions are stopped before initiating shutdown.

WARNING
Hot Surfaces
e Allow hot machine parts to cool or wear appropriate PPE.
e Carefully check whether system parts are hot before touching them directly.

e Ensure that any heating, recirculation, or injection processes have been completed and any residual
pressure inside the fluid circuits has returned to atmospherics.

e Turn off the machine using the mains switch on the right hand side of the control cabinet.

e The machine is now shut off and can be left or stored.
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12 COMMISSIONING

This section details the procedures necessary before first use of the machine upon delivery, after a period of
storage or decommissioning, or after major maintenance work or modifications.

12.1 Commissioning the Machine

Observe the following points before putting the machine into operation for the first time:

Read and understand these operating instructions.

¢ Read and understand any aftached third-party operating instructions.

¢ Inspect the condifion of all fluid hoses and electrical cables, confirming they are all infact and connected
securely.

e Test and ensure all safety systems are in correct working order.

¢ Inspect the condition of all incoming external connections and ensure they are safely positioned.

12.2 Machine Placement

e Ensure the machine is upright on a firm level base in a clean, well-lit area and the wheel locks are
engaged.

e There should be sufficient clear area around the machine to allow the operator unrestricted access to
the conftrol panel, resin containers, and mould.

e Ensure the machines electrical cable and air hose do not cause a tripping hazard.

12.3 Electrical Connection

DANGER
Warning of Dangerous Electrical Voltage
e Work on the electrical systems may only be performed by a certified electrician.
e Turn the mains switch and machine isolator off before connecting.
e Always keep the confrol cabinet door closed during operation.
e Remove carbon and metal dust from the area before opening the control cabinet,
as these materials can cause short circuits.
e Internal outlets and screens/lights are energised even if the emergency stop is
active.
Never operate the machine with a damaged connection cable.

Refer to Technical Data section for the electrical connection specifications.

12.4 Pneumatic Connection

CAUTION
Use a Water Trap
e The compressed air supply must be free from water. If this is not certain, then a
water frap must be installed in the supply line.

Refer to Technical Data section for the pneumatic connections.
The maximum operating pressure required by the machine is set by Composite Infegration using the incoming

pressure regulator and should not need to be adjusted. The minimum pressure is monitored and if the supply
drops below 4 bar, then the machine will stop the current operation and not allow a new one to be started,
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as the correct operation of valves at low pressures cannot be guaranteed (see Technical Data section for
default and recommended/required settings).

12.5 Material Requirements

CAUTION
Risk of Material Contamination
e This machine is either supplied for use with Polyester or Epoxy resin systems, not both.
Each type of system has a different catalyst/hardener pump. However, the catalyst
ratio label carries’ ratios for both systems.

12.5.1 Solvent

The use of a modern, non-flammable solvent cleaning fluid is recommended as the cleaning agent for use
with a CIJECT Injection Machine. Contact Composite Integration for assistance with selecting a suitable
solvent material.

12.5.2 A Component Circuit

The A component circuit on the machine is optfimised for processing the ‘resin’ component of two-part
systems. Standard epoxies, polyesters, phenolic and vinyl esters will be compatible with the wetted
components used throughout the circuit: hoses, A component pump, and Mix-Head. Contact Composite
Integration before infroducing any non-standard materials into the A component circuit.

Note: If the machine is going through a conversion to or from a phenolic system, there is a requirement to
change the O-rings in Mix-Head and Pumps.

For cleaning and decommissioning purposes, Composite Integration recommends the use of a solvent to
purge the material from the circuit, before priming the circuit with a light oil for long-term storage. Material
should not be left in the circuit for extended periods. Refer to Machine Shutdown and Decommissioning
sections.

12.5.3 B Component Circuit

The B component circuit on the machine is optimised for processing the ‘Hardener’ or ‘Catalyst’ component
of two-part systems. Standard epoxies, polyesters, phenolic and vinyl esters will be compatible with the wetted
components used throughout the circuit: hoses, B component pump, and Mix-Head. Contact Composite
Infegration before infroducing any non-standard materials info the B component circuit.

Note: If the machine is going through a conversion to or from a phenolic system, there is a requirement to
change the O-rings in Mix-Head and Pumps.

For cleaning and decommissioning purposes, Composite Integration recommends the use of water to purge
the B component from the circuit. Under normal circumstances, B component may be left in the machine for
extended periods if isolated from atmosphere. Alternatively, the B component circuit may be primed with
water for long term storage. Refer to the Machine Shutdown and Decommissioning sections of this manual.

Page 27 of 53 IM-XE-0000-01-N



Composite Integration Ltd
CIJECT® 0 RTM/VRTM Injection Machine Operation & Maintenance Instructions

12.6 Commissioning Procedure

e Fill the solvent tank, following Filling the Solvent Tank section.
e Place the Bcomponent container next to the machine. Connect the B component hose to the 4cc pump.
Place the B component feed and recirculation line intfo the B component container and secure in place.

INFORMATION
With new equipment, it is advisable to recirculate the first 1 — 2 litfres of catalyst fo a waste
container to prevent contamination from talc used during hose manufacture.

e Place the A component feed and recirculation hose intfo the resin container and secure in place.

INFORMATION
With new equipment, it is advisable to recirculate the 1 — 2 litres of resin to a waste
container to prevent contamination from talc used during hose manufacture.

e Connect an airline to the air regulator on the base of the machine. Set the filter/regulator to 6 — 8 bar.

o Connect the electrical supply. Use electrical protection as dictated by local regulations.

e Adjust the speed (pressure) regulator to 1 bar.

e Using the hand wheel, adjust the catalyst/hardener pump ratio to 4% (catalyst system) or 50% (hardener
system).

e Press the Recirc bufton. Adjust the speed regulator until the pump is running at a satisfactory speed. The
pump speed will inifially be high until priming of the resin pump is complete.

e Recirculate until a bubble free fluid flow is observed at both the A and B component containers and
pump output is even on both strokes.

If the B component system does not correctly self-prime:
¢ Stop the machine and isolate from air and electrical power.
e Remove the bolt at the top of the 4cc pump and operate the pump by hand over the full stroke until

catalyst flows evenly and without air bubbles.
e Thenreplace the bolt and recirculate as normal.
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12.7Post Commissioning Test

Set the catalyst ratio fo the required percentage (typically 1 — 2% for polyester systems).
Place a waste container underneath the mix-head to collect approximately 200 — 300cc’s of resin.
Follow the operating procedures and set the following parameters:

o Injection quantity: 0.3 L
o Injection pressure (use the up and down arrows): 1 bar
o Speedregulator: 1 bar

Press the Start button. The machine will recirculate for 4 strokes, then injection will start.

The machine will inject 0.3 L, stop, and return to Ready mode.

Replace the waste container and press the Start button again. Do not stir the dispensed material.
Place a waste container under the mix-head.

WARNING
Risk of Solvent Spilling
e The flush system is high velocity. Ensure that a large flush waste container is used to
prevent splashing.

Press the Flush button. The flush cycle will operate for approximately 60 seconds.

Check that resin in the cup cures evenly and fully. If it is not probably due to airin the catalyst system, return
to Commissioning Procedure section, then repeat the above test.
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13 OPERATION PROCEDURES

This machine is designed to be simple to operate yet sophisticated in operation. This section details the main
operating procedures of the machine to successfully prime, condition, recirculate, inject, and flush the
machine.

13.1 Filling Solvent Tank

CAUTION
Risk of Material Exposure
e Care should be taken when manually pouring solvent materials into the solvent
fank.
e Wear appropriate PPE (gloves, glasses, coat) to minimise risk of contact with
chemicals.

e Ensure all fittings are connected on the Solvent Tank and cylinder assembly.
e Unscrew the red lid from the onboard Solvent Tank.

e Pour fresh solvent material intfo the open tank until approximately 80% full.

e Replace the lid, ensuring the small vent hole in the centre is not blocked.

Composite Integration recommends the use of modern water-based non-flammable solvents for use in
CIJECT injection machines. Contact Composite Integration for assistance with selecting a suitable solvent
material.

If decanting solvent from the manufacturers supplied container, ensure to use containers which are suitable

for holding solvent — do not use containers with painted or coloured inside walls as these can be stripped by
the solvent.

13.2 Priming the Fluid Circuits

WARNING

Moving Parts - Pinch Point
e Ensure the pumps are stopped before opening the pump cabinet.
e Do notf aftempt to reach through the cut-outs in the pump door.

CAUTION
Warning of Hot Surfaces
e Allow any hot machine parts to cool or wear appropriate PPE.
e Carefully check whether system parts are hot, before touching them directly.

CAUTION
Risk of Material Exposure
e Care should be taken when manually pouring solvent materials into the solvent
fank.
o Wear appropriate PPE (gloves, glasses, coat) to minimise risk of contact with
chemicals.

The machine allows for a closed-loop injection system. The resin system components must be drawn and
pumped through the two separate fluid circuits using the vacuum and pressure generated by the pump set.
This is done by connecting the machine to suitable source containers with the pick-up assemblies and using
the recirculate function to draw material through the circuits.

Supplied with the machine are a pair of pick-up assemblies — one optimised for A component fransfer and

the other for B component transfer. These pick-ups and return assemblies must not be mixed up. The pick-up
assemblies are visually different, and the return wands have labelling near the ends of the hoses.
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Note that the B Component Pump should be primed with the ratio arm adjusted to maximum to use the
entire stroke of the pump. To seft this, open the pump cabinet door and use the handwheel to adjust the
position of the bearing until it lines up with the indicator on the label.

It is typically easier to fully prime the B component circuit before priming the A component circuit, due to it
being the secondary pump in the paired pump setf, and due fo typical viscosity differences between the
materials. Follow the complete instructions below for the B component circuit first before doing the same for
the A component circuit.

To prime the fluid circuits:

e Position the source container close to the machine to allow the pick-up assembly to reach the entry
point.

e Lower the pick-up tube through the source container lid to fully immerse the tube in the material, down
to the bottom of the container. Secure in position using a wiper seal if possible or cable ties if required.

e Position the correct return tfube into a waste container, and secure in position using cable ties.

This is required to reduce cross contamination between any material left inside the system and the fresh
material.

e Ensure all fittings on the complete fluid circuit are securely tightened.

e Access the recirculate screen by opening the menu and selecting Recire.

o Setthe speedto alow value (=<15%) and press the Recirc button on the confrol panel fo begin pumping
material through the pumps, flow meters (if fitted), and Mix-Head (the materials will not be mixed during
recirculation).

e Inifially the pump will complete a stroke quickly, and the audible changeover between up and
downstroke will occur frequently.

e Once the pump is primed, the strokes will slowdown and stabilise.

e Stop the recirculation.

e Move the return pipes from the waste container into the source containers and secure in place.

e Resume the recirculation.

¢ Allow the machine to recirculate for a few minutes to pump material through the circuit and back to the
material containers through the return lines. A clear, consistent stream should be visible out of the return
wands.

13.2.1 Manual Priming of the B Component Pump

In certain circumstances the B component pump may struggle to fully prime, such as after a period of
shutdown or if the material being used is different from standard ones. Manually, or *hand” priming the B
component pump can be used fo prepare the pump for use:

e Ensure the machine has stopped and the A component pump shaft resting is in the stopped (lower)
position.

e Turn the machine off or activate the emergency stop fo prevent any accidental operation of the pumps.

e Open the pump cabinet and remove the shoulder bolt from the ratio arm to disconnect the B
component pump shaft.

e Pump the shaft vigorously by hand across the full stroke of the pump to ensure both chambers are fully
primed.

e Reconnect the B component pump shaft by refitting the shoulder bolf through the ratio arm.

e Recirculate the machine as normal.
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13.3 Setting Catalyst/Hardener Percentage
The levels can be adjusted to suit differing resin systems as follows:

e 0.5% to 4.0% for polyester systems.
e 12.5% to 50% for epoxy systems.

This is achieved by movement of the catalyst/hardener slave pump along ratfio arm directly connected to
the main 100cc pump.

Before adjusting catalyst percentage, stop any machine operation and press the Emergency Stop button.
13.3.1 Procedure

e Using the hand wheel, adjust the ratio to the desired position.
e Recirculate the machine to ensure the pump is correctly primed.
e Ifrequired, carmry out a timed gel test, injecting approximately 200cc’s of resin info a cup.

13.4 Start-Up

When the machine is switched on, the LCD display shows a number of screens of information. Steps 2 and 3
are normally skipped.

Reset Reset Last Error CIJECTO(TM) V2.0
Service xx/xx/xx Low voltage Serial No. Jxxxx

OASAVIO OP®® OSAVIO OPO®

o Start o Start o Start 0 Start
@ Stop @ Stop @ Stop @ Stop
‘ Recirc . Recirc ‘ Recirc ‘ Recirc
Flush Flush Flush Flush
O .0 0 .0 4

13.4.1 Daily Start-Up Procedure

e Sef catalyst ratio fo maximum.

e Turn on air and electrical supplies and ensure the air intake regulator reads 6 — 9 bar.

e Check the pressure sensor reads zero on the Inject screen, check for offset reading which would indicate
a damaged sensor.

e Recirculate the machine at 40% speed for 3 — 5 minutes — during recirculation, check fluid flow in A and B
component lines for bubbles or uneven flow on both strokes.

e Stop recirculating the machine.

e Carry out a poft test using approximately 500cc’s of resin and check for proper cure.

e Carry out a frial flush and check solvent quantity.
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13.5 Machine Ready

Once the start-up sequence is complete the display shows the ready screen. This is the normal display from
here the operator may press various buttons as described in the following sections to recirculate, inject, flush
etc.

Ready to Inject
V= ***x T, P=xx.xB

OPY@

Start

Stop

Recirc

O NON-/

Flush

13.6 Command Confirmation

The Start, Recirc and Flush commands require a button press confirmed by the operator before the action is
carried out.

Once a command button has been pressed, the user is required to press the O Enter key to confirm the
request. If no key is pressed within 5 seconds or any other key is pressed, the machine will return to Ready
mode.

Recirculate
O Yes ¢ No

OSAVIO
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13.7 Recirculation

Before injecting and during conditioning operations, the machine can and should be recirculated to ensure
all material in the circuit has been conditioned equally. This action can be started by pressing the blue Recirc
button on the control panel then confirm.

Use the Pump Speed Regulator to adjust the recirculation speed. It can be stopped by pressing the red Stop
button on the control panel.

INFORMATION

e Recirculating the machine should be carried out on a regular basis to ensure material
flows are even and free of air bubbles (observe through recirculation returns) and fo
prevent sedimentation of any fillers/additives in the resin system.

e Recirculation should be carried out at the start of each shift or if new material has
been added to either the resin or catalyst/hardener containers.

13.8 Setting Injection Pressure

During an injection, if the measured pressure (p) exceeds the operator setting (P) then the machine will stop. Once the measured
pressure falls below the operator setting it will restart and continue in this manner until the injection is complete.

The maximum injection pressure may be adjusted from the ready screen. The pressure may be varied from -0.9 Bar up to 8 bar by
pressing the up or down arrows.

Injected x.xL
p= xx.xB P=xx.xB

L1

@ Stop
. Recirc
O

Flush
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13.9 Connection to Mould Inlet/Manifold or Other Downstream Process

WARNING
Risk of Material Ejection
e The injection hose material and size should be selected to suit the injection process.
Using the wrong hose could cause uncontrolled ejection of pressurised and heated
fluid.

The Mix-Head on the machine uses a quick-couple connector to allow easy connection of an outlet hose to
the mould tool, manifold, or Injection Valve. The standard connector supplied with the machine is the same
specification as the connectors used on Composite Integration Injection Valve product to allow
straightforward compatibility across the machine range.

e Connect the end of the hose to the inlet of the mould tool or manifold. Connect the quick-couple
connector to the other end before connecting in tfurn to the outlet of the Mix-Head.

e Connect any IMPS from their positions on the mould back to the sockets on the back panel of the
cabinet.

¢ The machine is now connected and ready for vacuum checking, or to inject material through the outlet
hose.

For instructions on connecting an Injection Valve, see the next section.

13.9.1 Connecting to an Injection Valve

This machine is designed to be fully compatible with the Composite Integration Injection Valve. This piece of
equipment is used to automate and simplify the injection process. The valve is used to inject resin in sequence
with the CIJECT equipment, actuated using pneumatic signals, and to flush the Mix-Head and Injection Valve
without the need to manually cut and redirect resin hoses to a flush waste container.

o

Lower Body (with 4-start thread)

Nose O-Ring

Flush/Waste Tube

Pneumatic Air Supply

|
|
| Resin Inlet Hose
|
|
|

o~ NN —

Pneumatic Signal Tube & Connector
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To correctly connect an Injection Valve to the equipment, the process below should be followed.

e Apply alight fiim of high temperature grease to the nose O-Ring and ensure it is located in the groove
on the lower body of the Injection Valve.

e Screw the valve info the Mould Insert port to define the resin inlet. Note that the 4-start thread allows
orientation of the valve in four directions to ‘clock’ the resin inlet hose and flush/waste tube to face the
desired direction. If required, remove the resin inlet hose at the cone/nut fitting, flush/waste tube at the
rapid-fit fitting, and pneumatic valve with the two bolts on the mounting plate to avoid clashing. These
can be reinstalled after the Injection Valve is in position.

e Connect the flush/waste tube to the Waste Flush Container.

e Connect the resin inlet hose and pneumatic signal tube to the CIJECT equipment using the quick-couple
connectors.

e Connect the pneumatic air supply fo a source of compressed air.

Refer to the instruction manual supplied with the Injection Valve for further information on the installation,
operation, and maintenance of the equipment.

13.10 Injection

Enter the required pressure settings as described in the Setting Injection Pressure section.

Ensure the mix-head is correctly attached to the mould in an appropriate manner.

Press the green Start bufton then confirm. The machine will recirculate 400cc, then injection will begin.
The top line of the display monitors the quantity of resin injected in Litres.

The bottom line of the display shows the measured injection pressure (p) in Bar and the operator set maximum
injection pressure in Bar (P).

Ready to Inject
V= *** 1, P=xx.xB

OPO®

Start

Stop
Recirc

Flush

O NOX-/
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13.11 Adjusting during Injection
The injection speed may be changed during the injection by adjusting the Pump Speed Regulator.

The maximum injection pressure may be changed during injection by pressing the up and down arrows.

Injected x.xL
p= XxX.xB P=xx.xB

Oe@O®

O stat
@ Stop
. Recirc
Q Flush

13.12 Pausing the Injection

To pause the injection, press the green Start button. To resume this action, press the green Start button again.

Ready to Inject
V= *** I, P=xx.xB

OPO®

O stat
@ Stop
. Recirc
O Flush
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13.13 Stopping the Injection

To stop the injection, press the red Stop button on the confrol panel.

Ready to Inject
V= *** 1, P=xx.xB

OPO®

Start

Stop
Recirc

Flush

O JON-

13.14 Flushing

WARNING
Pressurised Device
e Ensure all connections are securely fitted before use.
e Ensure safety systems are functioning correctly before use.

CAUTION
Risk of Material Exposure
e Care should be taken when handling pipework with resin and/or solvent inside.
e Wear appropriate PPE (gloves, glasses, coat) to minimise risk of contact with
chemicals.

CAUTION
Risk of Material Curing
e If the machine is not flushed properly and quickly enough, then the mixed
material left inside the Mix-Head will cure, and the machine will require major
maintenance work and be unusable until such work is completed.

Once any injection has been completed, it is essential that the Mix-Head, any outlet hose, and any Injection
Valve are flushed with a suitable solvent to prevent resin curing inside the equipment.

It is also advisable to complete a flush check before starting an injection, to validate the system works as
infended before infroducing active resin to the Mix-Head.

Before flushing the machine, ensure the mould has been isolated from the Mix-Head outlet by clamping over
the tubing and cutting it, or using an inline valve. Redirect the outlet hose to a waste flush container suitable
for handling a pressurised flush operation.

Ensure the waste/flush pipe is securely attached to the waste flush container. If using a Composite Infegration
Injection Valve, there is no manual intervention required before a flush operation.
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Press the white Flush button then confirm. The display changes to show which step of the flush sequence is
active. The bottom line displays the time left for that step.

The complete flush sequence will last for over 60 seconds.

Flush 2?2227

Time xS
OR®®
O st

@ Stop

. Recirc

O Flush

13.15 Alarm & Process Messages

The machine displays the following alarm or process messages:

Message Meaning

Keypad Fault | One or more of the keys is pressed or struck down during start up.
Pump Timeout | There have been no pump strokes for more than 120 seconds during an injection.
GEL Flush Now! | The machine has not been flushed within 2 minutes of an injection ending.
Limit Switch Both air motor limit switches are on.
Low Voltage | The control voltage was disrupted during an injection. Reported at start-up.

13.16 Machine Shutdown & Decommissioning

If the injection machine is being used regularly, then at the end of each day the machine can be shut down
by pressing the Stop button on the control cabinet and performing a flush operation. This ensures the pump
set stops at the bottom of its cycle and no active resin remains in the Mix-Head.

No additional acftions are required, although the electrical supply may be turned off if desired. If the machine
is not used regularly, then use the machine shutdown procedure below.

When to use this procedure:

e When using a filled resin system and not using the machine for more than one week. This can be
dependent on individual resin systems and fillers.

e When using a standard pre-accelerated resin system and nof using the machine for more than
approximately 2 weeks. If in doubt about the stability of your resin system, follow the shutdown procedure.

e When using a highly hygroscopic epoxy hardener or similar material that crystallises or otherwise
degrades after exposure to moisture.
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13.16.1 Shutdown Procedure

Remove the A component pick-up tube from the A component material source container and allow the
material in the tube to drain back into the container.

Holding the pick-up tube free from the material, set the machine to Recirc until all the material has been
purged through the fluid circuit and to the return wand. This may fake a few minutes depending on resin
viscosity and machine configuration. Stop the machine once the circuit is empty.

Place the pick-up tube into a bucket with 5 L of non-flammable cleaning solvent and direct the return
wand to a waste flush container. The original material container (resin/hardener) can now be removed
and sealed.

Recirculate the machine until the fluid circuit re-primes with the cleaning solvent and the flow from the
return wand is clear of resin. Place the return wand info the same bucket as the pick-up tube.

Allow the machine to recirculate the cleaning solvent for 5 — 10 minutes.

Remove the A component pick-up fube from the cleaning solvent and allow the machine to recirculate
and purge the solvent from the system.

Repeat the process with a second bucket of clean solvent for a more thorough decommissioning, or if
using particularly viscous materials.

Place the pick-up tube info a bucket with approximately 10 L of non-accelerated resin or light oil. Place
the A component refurn wand into a waste flush container.

Recirculate the machine until any remaining solvent has been pumped into the waste flush container.
Direct the return wand into the non-accelerated resin/light oil and recirculate for approximately 5
minufes.

Repeat the above process for the B component circuit. Use water in place of the cleaning solvent as standard
catalysts and hardeners are more miscible with water than typical cleaning solvents.

Stop the machine. Dispense approximately 0.4 L of the oil or water through the Mix-Head.
Press the Flush button and clean the mix-head as standard.
The machine may now be left for extended periods without use.

Notes:

Do not leave the machine either empty or with a solvent in the resin system for extended periods.

If a B component flow meter is fitted for an epoxy system, the flow meter should be bypassed before
using water or solvent to clean the system.

If filled resin systems have been used, filler may separate and deposit at low points in the bottom of the
pipework and pump and may cause the pump fo sfick. Under these circumstances a higher pump
pressure may be required to start the pump recirculating. Continue to pump on recirc for 3 minutes which
should ‘unstick’ the ball seat. The resulting flow will quickly wash away sediment, allowing the pump to
operate correctly. Should the problem continue, the boftom ball valve in the pump must be serviced
(refer to Regular Checks & Maintenance section).

After a shutdown period, it is recommended that A component and B component systems are fully re-
primed as if new. See Commissioning section for details.
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14 OPTIMISING OUTPUT

Maximum output rate is dependent on various factors when pumping resin systems. The following factors
should be considered to achieve maximum mixed output:

14.1.1 Supply of Air to the Machine

An air supply of sufficient pressure and volume flow rate must be supplied to the machine. To check supply is
sufficient, ensure that incoming air flow is at least 600 litres/min at 8 bar (G).

14.1.2 Resin Viscosity

High viscosity resins will reduce the potential output of any metering machine for a given power input.
Viscosity of the resin can be decreased by increasing the femperature, reducing filler loadings, using viscosity
modifiers.

14.1.3 Pipework Restriction from Injection Mix-Head to Mould Inlet

Fitting larger bore output hoses or reducing the hose length can improve output of the machine. This is
important if long hoses (>4 metres) or higher viscosity resins are used. Conftrolling pressure from IMPS near the
mould inlet can correct pipework restrictions to a large extent.

14.1.4 Fillers

When using fillers, it is essential that the filler is well mixed and not allowed to seftle out in the material
container(s). An agitator may be used. Alternatively, regularly recirculate the material. This may however
reduce pump seal life. Filler particle sizes of 5 um or less should be used. If filter blockage is occurring, a larger
mesh size should be used.

14.2 Advanced Adjustments

14.2.1 Turning ON or OFF Operator Adjustment

The machine has the facility to stop the operator from changing the pre-set injection volume and injection
pressure. To turn this feature on or off:

e Asthe machine is turned on, press the Back button.

e When the “key pressed” message is displayed, release the key and within 1 second, press the down
arrow.

e When * characteris displayed, release the key and within 1 second, press the Back button.

¢ When the # characteris displayed, release the key.

e Adjust the lock parameter with the Up and Down arrow keys.

e When the parameter is in the required state press the O key.
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Error Key Down Error Key Down Error Key Down System

OP@® OP@® O@® OIUVIC,
o Start o Start o Start o Start
@ Stop @ Stop @ Stop @ Stop
' Recirc . Recirc ' Recirc ‘ Recirc
Flush Flush Flush Flush
O . O 0 .0 )
14.2.2 Menus

Two menus are available to allow viewing and changing of system parameters. These are the User Menu and
the System Menu. An overview of allowed changes in the following table and diagram.

From Ready

User Menu press Q) System Menu Press

@+@

User Menu:
Parameter Type \ Description Limits
This Shot RO | Resin injected during last injection 0.1 -6553.5L
Running Total CL | Total amount of resin injected 0.1 -6553.5L
Last Error CL | Last error detected by machine
Pre-Set Volume RW | Amount of resin to be injected during the next injection 0-999.9L
Working Pressure | RW | The maximum mould back pressure before the pump is | 0.1 -8 bar
paused
System Menu:
Parameter Type \ Description Limits
Serial No. RO | Machines factory serial number JOOO1 — J9999
Build RO | Software build 0.000 — 9.999
Date RW | Real time check 00/00/00 -
99/12/30
Time RW | Real fime clock 00:00:00 — 23:59:59
Service RO | Date that the next service is due 00/00/00 -
99/12/30
#1-#6 RO | System counters for service diagnostics 0 ->10000000
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15 REGULAR CHECKS & MAINTENANCE

The machine is designed to be exiremely reliable in service. To maximise service life, it is important to keep
the machine free from contamination and follow correct procedures for use and maintenance as instructed
in this manual. It is recommended that the machine is fully serviced annually.

Read this section before attempting any maintenance of machines.

e All maintenance work must be carried out by a suitably qualified technician.

e Eye Protection, protective clothing and gloves MUST be worn for all maintenance operations.

e Before carrying out any maintenance on this machine, remove air supply.

e Be aware that small residual pressures may exist in fluid lines even when the machine is isolated from the
air supply. Take care when removing fittings.

e It is recommended that if any work is to be carried out on the fluid sections (i.e., A component, B
component, or solvent) that they are pumped empty prior o maintenance.

e The incoming air regulator runs dry and must not be filled with oil as this can damage the pneumatic
circuit.

e The A component and B component pump top seals run dry and must not be lubricated.

o Always use genuine Cl components.

e Always quote the machine or subassembly serial number when ordering spares to ensure the correct
variation of parts are supplied.

15.1 Daily Pre-Start Checks

¢ Check the machine is positioned in the correct location, on level ground with the castors locked.

e Ensure the pipe and cable routing is tidy and does not create any frip hazards.

e Inspect the electrical and pneumatic mains power connectors.

e Inspect condition of all fluid hoses.

e Inspect the machine to ensure it was cleaned/ flushed after the last operation.

e Check what material was used during the previous injection and assess any cross-contamination risks.

e Check B component pick-up is secure in the material container.

e Check all fluid levels are sufficient.

e When using a filled resin system, inspect the resin intake filter. For unfilled systems, this can be checked
twice weekly.

e Check the flush waste pipe is free of kinks and securely aftached fto a suitable, empty flush waste
container.

15.2 Weekly Checks

e Ensure the pump shaft and top seal on the B component (50cc) pump is wiped clean and free from any
oxidised B component material. Clean with a cloth and water if required.

e Remove and clean the A component and B component ratio check nozzles.

e Visually inspect all hoses for any signs of wear/abrasion.

15.3 Six-Monthly Checks

e Carry out full 100cc (A component) and 50cc or 4cc (B component) pump service.
e Carry out full Injection Mix-Head service.

e Replace filters on both material pick-up assemblies.

e Clean the incoming pneumatic filter regulator.
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15.4 100cc Pump Maintenance

Before servicing the 100cc pump, it is recommended that the pump is emptied and cleaned through with
acetone or ofher suitable solvent as detailed in the Machine Shutdown procedure.

The pump should be removed from the machine for ease of maintenance.

Refer to drawing D-AS-1050 for part numbers.
Spares kit reference: AS-0102

Open the pump cabinet and remove the A component pick-up pipe from the inlet at the base of the
pump.

Remove the outlet hose from the pump.

Remove the M8 x 30 mm shoulder bolt (MF-15-0830) to release A component pump shaft.

Remove the four socket cap bolts (MF-10-0816) and spacer plates.

Remove the A component pump.

Refitting the A component pump is a reverse of the above procedure. Ensure that cone and nut fittings
for A component inlet and outlet pipes are greased prior to assembly.

To fully service the pump:

Unscrew the boftom block (MM-1000).

Remove the circlip (MF-14-0040) and retaining washer (MM-1008).

Clean and inspect the bottom ball (MF-80-0001) and ball seat — DO NOT use sharp or metal implements
to clean the ball or seat.

Grease the threads for re-assembly.

Unscrew bore tube (MM-1001). Remove and inspect for wear or damage.

Remove the top and bottom O-rings (MS-02-5425) and replace. Grease O-rings and threads for re-
assembly.

Slide the shaft (MM-1003) out of top block (MM-1002).

Using the appropriate tool (pin spanner) unscrew the shaft seat (MM-1004) and remove the piston spring
(MF-50-0008).

Check and inspect the piston ball (MF-80-0002) and ball seat for wear or damage.

Remove the shaft seat washer (MM-1005).

Remove and replace the piston seal (MS-10-0002). Grease all threads for re-assembly.

Remove the top block circlip (MF-14-0050).

Using a 39 mm drift, carefully press the seal pack (MS-10-0001 x2, MM-1006, MM-1007) out of the top
block (MM-1002).

Remove and replace the top block O-ring (MS-02-5025) and grease.

Replace the fop seals (MS-10-0001) ensuring correct orientation. Using a 50 mm drift will assist with
correct alignment.

Re-assemble in reverse order ensuring all items are clean and all threads and O-rings are greased to aid
future maintenance.
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15.5 50cc Pump Maintenance

Before servicing the 50cc pump, it is recommended that the pump is emptied and cleaned through with
water as detailed in the Machine Shutdown procedure.

The pump should be removed from the machine for ease of maintenance.

Refer to drawing D-AS-1150 for part numbers.
Spares kit reference: AS-0106

o Set the ratio arm system to maximum (100:50). Remove the shoulder bolt through the pump shaft (MF-
15-0840).

o Remove the B component inlet pipe and outlet hoses.

o Unscrew the B component pump retaining bolfs (MF-15-0816).

° Remove the B component pump.

° Refitting the B component pump is a reverse of the above procedure.

To fully service the pump:

° Unscrew the boftom block (MM-1150).

° Remove the bottom ball retaining circlip (MF-14-1034), washer (MM-1158) and bottom ball (MF-80-0001).

° Clean and inspect for wear or damage — DO NOT use sharp or metal implements which may damage
the ball or seat.

° Unscrew the top block (MM-1152) and carefully remove the block and shaft (MM-1153) from the bore
tube (MM-1151).

o Replace the bore tube O-rings (MS-02-3825) and grease for re-assembly.

° Push a suitable pin through the shaft (MM-1153) and unscrew the shaft seat (MM-1154) taking care not
to lose the piston ball (MF-80-0005) and spring (MF-50-0008). Clean and inspect the piston ball and shaft
seaf for wear or damage.

o Replace the piston seal (MS-10-0007) ensuring correct orientation. Grease threads for re-assembly.

° Carefully slide the shaft (MM-1153) out of the top block (MM-1152).

° Remove the circlip (MF-14-1040), top seal washer (MM-1157) and top seal housing (MM-1156-01).

o Remove both top seals (MS-10-0006) and replace, ensuring correct orientation.

o Re-assemble in reverse order ensuring all items are clean and all threads and O-rings are greased to aid
future maintenance.

Important Note: Take exira caution when tightening boftom block (MM-1150) and top block (MM-1152) into
bore tube (MM-1151). Re-tightening too quickly (especially the last few turns) could cause damage to the
newly replaced bore tfube O-rings (MS-02-3825).
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15.6 4cc Pump Maintenance

Before servicing the 4cc pump, it isrecommended that the pump is emptied and cleaned through with water
as detailed in the Machine Shutdown procedure.

The pump should be removed from the machine for ease of maintenance.

Refer to drawing D-AS-1051 for part numbers.
Spares kit reference: AS-0103

System Cleaning:

o Set the catalyst system to 4%.

° Remove the pick-up pipe from the material container and recirculate the pump unftil the system is
empty.

° Place the pick-up pipe and recirculation pipe info approximately 1 L of water and recirculate the pump
for 2 — 3 minutes, or until the system is clean.

° Remove the pick-up pipe from the water and operate the pump until it is empty.

To remove pump from the machine:

° Set the catalyst system to 4% and remove the shoulder bolt (MF-15-0840).

° Unscrew the inlet and outlet pipes from their fittings on the pump.
o Unscrew the pump retaining bolts x2 (MF-15-0816).

° Remove the pump from the machine.

° Refitting the pump is a reverse of the above procedure.

To fully service the pump:

° Unscrew the boftom block (MM-1020).

o Remove the bottom ball retaining washer (MM-1029) and bottom ball (MF-80-0003).

° Clean and inspect for wear or damage — DO NOT use sharp or metal implements which may damage
the ball or seat.

° Unscrew the top block (MM-1022) and carefully remove the block and shaft (MM-1024) from the bore
tube (MM-1021).

o Replace the bore tube O-rings (MS-02-1920) and grease for re-assembly.

° Push a suitable pin through the clevis (MM-1028) and unscrew the shaft seat (MM-1026) taking care not
fo lose the piston ball (MF-80-0004) and spring (MF-50-0002-03). Clean and inspect the piston ball and
shaft seat for wear or damage.

o Replace the piston seal (MS-10-0004) ensuring correct orientation. Grease threads for re-assembly.

o Carefully slide the shaft (MM-1024) out of the top block (MM-1002).

o Remove the circlip (MF-14-1016) and top seal washer (MM-1027).

o Remove both top seals (MS-10-0003) and replace, ensuring correct orientation.

o Re-assemble in reverse order ensuring all items are clean and all threads and O-rings are greased to aid
future maintenance.
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15.7 Mix-Head Maintenance

Before servicing the injection mix-head, it isrecommended that both A component and B component circuits
are emptied and cleaned through as detailed in the Machine Shutdown procedure.

Work to the mixer tube and pressure sensor can be carried out without removing the head from the machine.

Refer to drawings D-AS-1054-06 and D-AS-1068 for part numbers.
Spares kit reference: AS-0107

To fully disconnect the Injection Mix-Head from the machine:

e Carry out a solvent flush to ensure the mix-head is clean.

e Clean the A component and B component hoses as described in the pump maintenance instructions.

e Remove the five pneumatic tubes from the injection mix-head, noting colour and position.

e Remove the A component and B component hoses.

e Remove the émm clear solvent flush hose.

e Unscrew the electrical pressure sensor connector and unplug all thermocouple connections. Remove all
cable ties.

¢ Remove the two shoulder bolts holding the head block to the boom arm.

15.7.1 Static Mixer Maintenance

o Unscrew the mixer tube shroud (MM-1076) from the mixer shroud adaptor (MM-1066-01).

e Place the mixer tube shroud (MM-1076) in vice soft jaws and unscrew 2" union (MH-42-1212).

e Push out the mixer tfube (MO-01-0023) and inspect for signs of blockages. Grease the tfube outer for re-
assembly.

15.7.2 Pressure Sensor Maintenance

e Carefully unscrew the pressure sensor (EL-35-0007-01) from the pressure sensor block (MM-1072-01).
Inspect for resin build-up. Do not press on sensor face or damage with sharp implements.

e Examine the sensor block (MM-1072-01) and hydraulic fitting (MH-42-1212-SS) for any blockages. Clear
any gelled resin from the internals of the block.

o Refif the pressure sensor using new bonded washer (MH-35-0034-EP). Do not overtighten.

e Grease and re-assemble the sensor block (MM-1072-01) onto the mixer tube shroud (MM-1076) using
bonded washer seals (MH-35-0012-EP) as shown in the drawing.

15.7.3 Solvent NRV Maintenance

¢ Remove the solvent flush insert cap (MH-48-3418), bonded washer seal (MH-35-0034-EP), ball seat (MM-
1071-01), ball bearing (MF-80-0005) and spring (MF-50-0003). Inspect and clean the items as required.
e Fit a new O-ring (MS-02-1520) to the ball seat (MM-1071-01). Reassemble the Solvent NRV Assembly.

15.7.4 A Component Non-Return Valve Maintenance

e With the Solvent NRV Assembly (AS-1068) removed as above, remove the spring (MF-50-0003) and balll
bearing (MF-80-0005) from inside the head block (MM-1060-03).
e Inspect, clean, and reassemble the items before refitting the Solvent NRV Assembly.
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15.7.5 Head Block Inspection & B Component Non-Return Valve Maintenance

¢ Remove the B component port plug (MM-1077), bonded washer seal (MH-35-0038-EP), spring (MF-50-
0003) and ball bearing (MF-80-0005).

e Inspect the head block internally for any sign of blockage or gelled resin.

e Inspect, clean, and re-assemble the items above.

15.7.6 Head Block Maintenance
Further head maintenance requires removal of the head from the injection machine as described above.

e Remove the static mixer tube, pressure sensor, solvent NRV, A component and B component non-return
valves as described above.

e Unscrew the four cap screw bolts (MF-10-06110).

¢ Remove the A component and B component recirculation valve assemblies by gently furning and sliding
out the A component body (MM-1061) and B component body (MM-1063).

e Remove the A component seat circlip (MF-14-0022).

e Using a suitable drift, press the A component seat (MM-1071) from the head block.

e Inspect the block (MM-1060-03) for signs of damage or blockage, the replace the A component seat
(MM-1071) and O-ring (MS-02-1520).

e Place a suitable pin through the hole in the A component shaft (MM-1062). Using a 10mm spanner,
unscrew the A component shaft from the head cylinder (MP-50-0003).

e Slide the A component shaft (MM-1062) out from the A component body (MM-1061). Replace the o-rings
(MS-02-1020). Inspect and grease for reassembly.

e Replace the A component body O-ring (MS-02-2620) and reassemble.

e Repeat the process for the B component recirculation valve assembly.

e Re-assemble the mixing head and static mixer in reverse order to above procedures.

e Ensure the orientation of all hoses and fittings are in the correct position to enable refitting to the machine.

e Once the machine is re-assembled, fully re-prime A component and B component systems. Carry out a
dispense test (approx. 0.4 L) to check injection, mix and flush performance.
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16 SPARES KITS

WARNING
Risk of Injury or Damage to Property
e Only genuine spare parts should be used.
e Use of non-approved spares could result in machine failure or serious injury.

16.1 Spare Kits List

The required machine spares kit will vary depending on machine specification, a list of these is provided
below. These contain the parts required for annual service.

Part Reference Spares Kit Description
XE-0000-SK-01 CIJECT 0 Spares Kit — Polyester Version (PRE-Sept 2021)
XE-0000-SK-02 CIJECT 0 Spares Kit — Epoxy 100:12.5 - 100:50 Version
XE-0000-SK-03 CIJECT 0O Spares Kit — Epoxy 1:1 Version

XE-0000-SK-04 CIJECT 0 Spares Kit — Phenolic Version

XE-0000-SK-05 CIJECT 0 Spares Kit — Polyester — High-Flow Hose Version
XE-0000-SK-06 CIJECT 0 Spares Kit — High-Flow Mix-Head Version
XE-0000-SK-07 CIJECT 0 Spares Kit — Polyester Version (POST-Sept 2021)

Other parts beyond this list can be ordered as required. Contact Composite Integratfion to discuss your
requirements.
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17/ DOCUMENT REGISTER

This instruction manual must be read and understood in conjunction with the following documents and

drawings.

17.1Composite Integration Issued Documents

Document Reference  Description

IM-XE-0000-01

Instruction Manual — CIJECT 0 RTM/VRTM Injection Machine

IM-XE-1200-001

CIJECT - Ratio Arm Block Spacing Lookup Table

17.2Composite Integration Issued Drawings (All Specifications)

Drawing Reference Description

D-EL-0000-008 Electrical Drawing - CIJECT 0

D-FL-0000-01 Fluid Circuit Drawing - CIJECT 0

D-PN-0000 Pneumatic Circuit Drawing — CIJECT O
D-AS-1035-02 CIJECT O — Frame Assembly

D-AS-1036-01 CIJECT 0 — Cabinet Assembly

D-AS-1038-03 CIJECT 0 — Control Panel Assembly

D-AS-1050 CIJECT - 100cc Pump Assembly

D-AS-1150 CIJECT - 50cc Pump Assembly

D-AS-1051 CIJECT — 4cc Pump Assembly

D-AS-1032-02 CIJECT 0— Air Motor Assembly

D-AS-1053 CIJECT - Ratio Arm Assembly

D-AS-1054-06 CIJECT — Mix-Head Assembly (Polyester & Epoxy Versions)
D-AS-1068 CIJECT - Solvent NRV Assembly

D-AS-1037 CIJECT — CIJECT 0 — Solvent Assembly

D-AS-1057-01 CIJECT - Solvent Process Valve Assembly
D-AS-1065 CIJECT — Changeover Spool Valve Assembly
D-AS-1033-01 CIJECT 0 - 3 Station Manifold Assembly

D-AS-1044 CIJECT 0 - Dump Valve Assembly

D-AS-1090-01 CIJECT - Catalyst/Hardener Return Isolation Valve Assembly
D-AS-1061 CIJECT - 100cc Pick-Up Assembly

D-AS-1077 CIJECT - 50cc Pick-Up Assembly

D-AS-1062 CIJECT — 4cc Pick-Up Assembly

D-AS-1077-06 CIJECT — Catalyst Return Assembly — B Component
D-AS-1058-02 CIJECT — Drum Trolley Assembly

17.3Third Party Issued Documents

There are no third party documents to accompany this equipment.
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REVISION HISTORY

Revision codes appear on the cover page of the manual. e.g., IM-XE-1000-01-A.

Revision Issue Date Revised Content Author

A 01.06.2007 | First issue AB

B 23.02.2009 | Description of pick-up hose connections revised AB

C 04.07.2014 | Manual modified fo reflect machine changes 2013/14 WH

D 22.08.2016 | Residual Risks section revised AB

E 15.06.2018 | CE Certificate section updated AB

F 11.09.2019 | Manual updated with new company address AAB

G 06.05.2021 | Specifications section updated AAB

H 15.07.202] Recommended non-flammable solvents statement and front page AAB
updated

[ 10.12.2021 | UKCA Declaration of Conformity section added AAB

J 28.01.2022 | Spares kits in Mix-Head Maintenance section updated AAB

K 15.06.2022 | Alarms & Process Messages section added JH

L 94.05.2023 Remoyed pis’roh spring from 4cc Pump Mainfenance section AAB
following technical change

M 21.05.2024 | Manual updated with current structure and formatting standards AAB

N 03.07.2024 | Manual updated with new Cl branding AAB
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