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SAFETY RULES

These general safety norms cover both arc welding machines and plasma cutting machines unless
otherwise noted.

DANGER! indicatesimmediate and real danger. Ifitis not avoided, death or serious
injury will result.
A WARNING! indicatesapotentially dangerous situation. Death or serious injury may
result if appropriate precautions are not taken.
A CAUTION! indicates a situation where damage or injury could occur. If itis not avoided,
‘__ minor injury and/or damage to property may result.

NOTE! indicates arisk of flawed results and possible damage to the equipment

other way could resultin damage or injury and in breach of the safety rules. Only suitably
trained and competent persons should use the equipment. Operators should respect the
safety of other persons.

§ The equipmentmustonly be used forthe purpose itwas designedfor. Usingitinany

= Prevention against electric shock
"?’\ The equipment should be installed by a qualified person and in accordance with current

4 standardsinoperation. Itisthe user’sresponsibility to ensure thatthe equipmentis

connectedtoasuitable power supply. Consultwith your utility supplierifrequired.

If earth grounding of the work piece is required, ground it directly with a separate cable.

Do not use the equipment with the covers removed.

Do not touch live electrical parts or parts which are electrically charged.

Turn off all equipment when not in use.

Cables (both primary supply and welding) should be regularly checked for damage and overheating. Do

not use worn, damaged, under sized, or poorly jointed cables.

Ensure that you wear the correct protective clothing, gloves, head and eye protection.

Insulate yourself from work and ground using dry insulating mats or covers big enough to prevent any

physical contact with the workground.

Never touch the electrode if you are in contact with the work ground, or another electrode from a

different machine.

Do not wrap cables over your body.

Ensurethatyoutake additional safety precautions when you are weldingin electrically hazardous

conditions such as damp environments, wearing wet clothing, and metal structures. Try to avoid welding

in cramped or restricted positions.

Ensure thatthe equipmentis wellmaintained. Repairorreplace damaged or defective parts

immediately. Carry outany regular maintenance inaccordance with the manufacturer’s instructions.
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Safety against fumes and welding gases

Locate the equipment in a well-ventilated position.

Keep your head out of the fumes. Do not breathe the fumes.

Ensure the welding zone is in a well-ventilated area. If this is not possible provision should
be made for suitable fume extraction.

Ifventilationis poor,wearanapprovedrespirator. Read and understand the Material Safety Data
Sheets (MSDS’s) and the manufacturer’s instructions for metals, consumable, coatings, cleaners, and
de-greasers.

Do not weld inlocations near any de-greasing, cleaning, or spraying operations. Be aware that heat
and rays of the arc can react with vapours to form highly toxic and irritating gases.

Do notweld on coated metals, unless the coating is removed from the weld area, the areais well
ventilated, and while wearing an air-supplied respirator. The coatings on many metals can give off toxic
fumes if welded.

.

Preventionagainstburns andradiation
AR

Arcrays from the welding process produce intense, visible and invisible (ultraviolet and
infrared) rays that can burn eyes and skin.

Wear an approved welding helmet fitted with a proper shade of filter lens to protect your
face and eyes when welding or watching

Wear approved safety glasses with side shields under your helmet.

Never use broken or faulty welding helmets.

Always ensure there are adequate protective screens or barriers to protect others from flash, glare and
sparks from the welding area. Ensure that there are adequate warnings that welding or cutting is taking
place.

Wear suitable protective flame resistant clothing. The sparks and spatter from welding, hot work pieces,
and hot equipment can cause fires and burns

Weldingon closed containers, suchastanks, drums, orpipes, can cause themtoexplode.
Accidental contact of electrode to metal objects can cause arcs, explosion, overheating, or fire.

Check and be sure the areais safe and clear of inflammable material before carrying outany welding.

Protection against noise
o‘ Some welding and cutting operations may produce noise.

Wear safety ear protection to protect your hearing.

Protection from moving parts

% When the machine is in operation, keep away from moving parts such as motors and fans.
= Moving parts, such as the fan, may cut fingers and hands and snag garments.

Protections and coverings may be removed for maintenance and controls only by qualified

personnel, after first disconnecting the power supply cable.

Replace the coverings and protections and close all doors when the intervention is finished, and before

starting the equipment.

Take care to avoid getting fingers trapped when loading and feeding wire during set up and operation.

When feeding wire be careful to avoid pointing it at other people or toward your body.

Always ensure machine covers and protective devices are in operation.
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= Precautions against fire and explosion

= Avoid causing fires due to sparks and hot waste or molten metal

W Ensure that appropriate fire safety devices are available near the cutting / welding area.
Remove all flammable and combustible materials from the cutting / welding zone and
surrounding areas.

Do not cut/weld fuel and lubricant containers, even if empty. These must be carefully cleaned before
they can be cut/welded.

Always allow the cut/welded material to cool before touching it or placing itin contact with combustible
or flammable material.

Do notwork in atmospheres with high concentrations of combustible fumes, flammable gases and dust.
Always check the work area half an hour after cutting to make sure that nofires have begun

. Risks due to magnetic fields

The magnetic fields created by high currents may affect the operation of pacemakers or
electronically controlled medical equipment.

Wearers of vital electronic equipment should consult their physician before beginning any
arc welding, cutting, gouging or spot welding operations.

Do not go near welding equipment with any sensitive electronic equipment as the magnetic fields may
cause damage.

RF Declaration

((('))) Equipment that complies with directive 2004/108/EC concerning electromagnetic
‘ compatibility (EMC) and the technical requirements of EN60974-10 is designed for use in

industrial buildings and not those for domestic use where electricity is provided via the low

voltage public distribution system. Diffculties may arise in assuring class A electromagnetic

compatibility for systems installed in domestic locations due to conducted and radiated emissions.

In the case of electromagnetic problems, it is the responsibility of the user to resolve the situation. It

may be necessary to shield the equipment and fit suitable filters on the mains supply.

LF Declaration
Di:: Consult the data plate on the equipment for the power supply requirements.

Due to the elevated absorbance of the primary current from the power supply network,
high power systems affect the quality of power provided by the network. Consequently,
connection restrictions or maximum impedance requirements permitted by the network at the public
network connection point must be applied to these systems.
In this case the installer or the user is responsible for ensuring the equipment can be connected,
consulting the electricity provider if necessary.

Materials and their disposal
ﬁ The equipmentis manufactured with materials, which do not contain any toxic or
mmmm | POiSONOus materials dangerous to the operator.
When the equipmentis scrapped, it should be dismantled separating components
according to the type ofmaterials.
Do not dispose of the equipment with normal waste. The European Directive 2002/96/EC on Waste

Electrical and Electronic Equipment states the electrical equipment that has reached its end of life must
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be collected separately and returned to an environmentally compatible recycling facility.

Handling of Compressed gas cylinders and regulators

All cylinders and pressure regulators used in welding operations should be handled with

care.

Never allow the electrode, electrode holder or any other electrically “hot” parts to touch a

cylinder.

Keep your head and face away from the cylinder valve outlet when opening the cylinder valve.
Always secure the cylindersafely.

Never deface or alter any cylinder
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1 PREFACE

1.01 General

Congratulations on choosing TitanMig160 Syn Pro welding machine. Used correctly, our
products can significantly increase the productivity of yourwelding, and provide years of
economical service.

This operating manual contains importantinformation on the use, maintenance and safety of
ourproduct. Please read the manual carefully before using the equipment for the first time.

For your own safety and that of your working environment, pay particular attention to the
safety instructions in the manual.

For more information on our products, contact us, consultan authorised dealer, or visit our
website.

The specifications presented in this manual are subject to change without prior notice.

Important notes

ltemsinthe manualthatrequire particularattentioninorderto minimise damage and
personal harm are indicated with the 'NOTE!’ notation. Read these sections carefully and follow
their instructions.

Disclaimer

While every effort has been made to ensure that the information contained in this guide is
accurate and complete, no liability can be accepted for any errors or omissions. We reserve the
right to change the specification of the product described atany time without prior notice.



1.02 Introduction

The TitanMig160 Syn Pro welding machine offers many benefits of a professional welding machine ina
compact, portable, easy to use and affordable self-contained single phase welding inverter. With Quick
Set Plate Thickness Pre-Sets installed the guess work is now taken out of the set up, to allow excellent
welding results. Plate thickness setting allows you to set up in a flash. There is no guessing the welding
parameters. Use the Quick Set feature to set the machine to the correct plate thickness you are
welding. You can check the plate thickness with a measuring device, such as a ruler or vernier caliper. If
two different plate thickness are to be joined then, add the two togetherand divide by 2and use the
average plate thickness as your setting guide.

The TitanMig160 Syn Prowelding machine isideal for people who wantto do light fabrication,
maintenance and repairs or DIY around the home, workshop, worksite, or farm, without compromising
on quality or safety. These welding inverters can perform MIG (Gas Shielded and Gasless) welding
process, Lift TIG, MMA.

The TitanMig 160Syn Pro welding machine is equipped with a standard 230V x 16Amp plug, anda
digital meterwhich displays, welding wire size, plate thickness, wire feed speed, amps and voltage.
Additionally, the digital display also allows you to fine tune the Wire Feed Speed and Trim the Voltage
off the factory Pre-Sets to suit individual welding jobs and circumstances.

The TitanMig160 Syn Pro provide excellent welding performance across a broad range of applications
when used with the correct welding consumables and procedures. The following instructions detail how
to correctly and safely set up the machine and give guidelines on gaining the best efficiency and quality
from the power sources. Please read these instructions thoroughly before using the units

Package Item

+ TitanMig160 Syn Pro Inverter Power Source
* 3m Lead with Work Clamp

*  3m MIG gun

* 3mgas hose

*  Operating Manual
Features

* Innovative IGBT Inverter Technology
*  MIG/MAG with Gas and Gasless wire function
- Synergic programs for 0.6/0.8 / 0.9/1.0 Mild Steel
« DCTIG
- Lift Arc ignition (prevents tungsten sticking during arc ignition)
* Stick Electrode (MMA) Function
- VRD (Voltage Reduction Device), ON/OFF could be chosen
- Hot start (improves electrode starting)
* LED Digital Display



1.03 Technical Specifications

TitanMig160 Syn Pro

Power Supply / Phases (V-Ph)

230VACt 15%

Duty Cycle@40°c

30%@140A MMA
100%@76.7A MMA

30%@160A TIG
100%@87.6A TIG

30%@160A MIG
100%@87.6A MIG

Output Current Range MIG

20A/15V~160A@22A

Output Current Range TIG

10A/10.4V~160A/16.4V

Output Current Range MMA

10A/20.4V~140A~25.6V

Rated Power MIG 5.9 KVA
Power factor 0.7
| Max MIG 25.7 Amps
TIG 19.2 Amps
MMA 26.2 Amps
leff MIG 14.1 Amps
TIG 10.5 Amps
MMA 14.4 Amps
Wire Feeder Type Gear Driven 2 Roll
Protection Class IP 21S
Insulation Class F
Dimensions Power Source (LxWxH)| 490x195x380mm
Weight Power Source 11.3 Kgs

Table 1-1: Specifications

e_ NOTE 1

Due to variations that can occur in manufactured products, claimed performance,
voltages, ratings, all capacities, measurements, dimensions and weights quoted are approximate
only. Achievable capacities and ratings in use and operation will depend upon correct installation,
use, applications, maintenance and service.

NOTE 2
‘- The Effective Input Current should be used for the determination of cable size & supply
requirements

NOTE 3
‘_ Motor start fuses or thermal circuit breakers are recommended for this application. Check

local requirements for your situation in this regard.
NOTE 4

Minimum Generator Recommendation at the Maximum Output Duty Cycle. Due to large
variations in performance and specifications of different brands and types of generators, We
cannot guarantee full welding output power or duty cycle on every brand or type of generator.
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Some small generators incorporate low cost circuit breakers on their outputs. These circuit
breakers usually will have a small reset button, and will trip much faster than a switchboard type
circuit breaker. This may result in not being able to achieve full output or duty cycle from the
power source / generator combination. For this reason we recommend a generator that
incorporates switchboard type circuit breakers.

We recommends that when selecting a generator, that the particular power source / generator
combination be adequately trialled to ensure the combination performs to the users expectations.

NOTE 5
_

We reserves the right to change product performance and specifications without notice.
e_ NOTE 6

If an extension lead is required to be used it is recommended to use a 2.5mmZ2 Heavy Duty
Extension Lead. Longer extension leads may impact welding performance and operation.



2 INSTALLATION

2.01 Environment

These units are designed for use in environments with increased hazard of electric shock.

A. Examplesofenvironmentswithincreasedhazard ofelectricshockare:1. Inlocationsinwhich
freedom of movement is restricted, so that the operator is forced to perform the work in a cramped
(kneeling, sitting or lying) position with physical contact with conductive parts.

1. Inlocationsinwhichfreedomofmovementisrestricted, sothatthe operatorisforcedto
perform the work in a cramped (kneeling, sitting or lying) position with physical contact with
conductive parts.

2. Inlocations which are fully or partially limited by conductive elements, and in which there is a
high risk of unavoidable or accidental contact by the operator.

A. Environmentswithincreasedhazardofelectricshockdonotinclude places where electrically
conductive parts in the near vicinity of the operator, which can cause increased hazard, have been
insulated.

2.02 Location

Be sure to locate the welder according to the following guidelines:

In areas, free from moisture and dust.

Ambient temperature between -10° C to 40° C.

In areas, free from oil, steam and corrosive gases.

In areas, not subjected to abnormal vibration or shock.

In areas, not exposed to direct sunlight or rain.

Place at a distance of 300mm or more from walls or similar that could restrict natural air flow for
cooling.

mmo o w >

2.03 Ventilation

Since the inhalation of welding fumes can be harmful, ensure that the welding area is effectively
ventilated.

2.04 Mains Supply Voltage Requirements

The Mains Supply Voltage should be within £ 15% of the rated Mains Supply Voltage. If actual Mains
Supply Voltage is outside this range Welding Current may not be available and may cause internal
components to fail.

Referto Specifications for Supply Voltage information.

The Welding Power Source must be:

* Correctly installed, if necessary, by a qualified electrician.

* Correctly earthed (electrically) in accordance with local regulations.

* Connected to the correct size power point and fuse as per the Specifications.
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== I[MPORTANT NOTE!
This product has been fitted with a supply plug as indicated in Section 2.10. Note that the

welding output range applicable with the fitted supply plug is detailed in Section 2.10.

n WARNING
Any electrical work must be carried out by a qualified Electrical Tradesperson.

2.05 Extension Leads

If an extension lead is required to be used itis recommended to use am 2.5mm?Heavy Duty
ExtensionLead.Longerextensionleads mayimpactwelding performance and operation.

2.06 Electromagnetic Compatibility
WARNING

Extra precautions for Electromagnetic Compatibility may be required when this Welding
Power Source is used in a domestic situation

A. Installation and Use - UsersResponsibility
The user is responsible for installing and using the welding equipment according to the
manufacturer’sinstructions. Ifelectromagneticdisturbances are detected thenitshall be the
responsibility of the user of the welding equipmentto resolve the situation with the technical
assistance of the manufacturer. In some cases this remedial action may be as simple as earthing
the welding circuit, see NOTE below. In other cases it could involve constructing an electromagnetic
screen enclosing the Welding Power Source and the work, complete with associated inputfilters. In
allcases, electromagnetic disturbances shallbe reduced to the pointwhere they are nolonger
troublesome.

B. Assessment of Area
Before installing welding equipment, the user shallmake an assessment of potential
electromagnetic problems inthe surrounding area. The following shall be taken into account

1. Othersupply cables, control cables, signalling and telephone cables; above, below and
adjacent to the weldingequipment.

Radio and television transmitters and receivers.

Computer and other controlequipment.

Safety critical equipment, e.g. guarding of industrial equipment.

The health of people around, e.g. the use of pacemakers and hearing aids.

Equipment used for calibration and measurement.

The time of day that welding or other activities are to be carried out.

The immunity of other equipment in the environment: the user shall ensure that other
equipmentbeing used inthe environment is compatible: this may require additional protection
measures.

The size of the surrounding area to be considered will depend on the structure of the building
and otheractivities thatare taking place. The surrounding areamay extend beyondthe
boundaries of the premises.

© N ok W
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C. Methods of Reducing ElectromagneticEmissions

12

1.

Mains Supply

Welding equipment should be connected to the mains supply according to the manufacturer’s
recommendations. If interference occurs, it may be necessary to take additional precautions
such as filtering of the mains supply.

Consideration should be given to shielding the supply cable of permanently installed welding
equipmentinmetallic conduitorequivalent. Shielding should be electrically continuous
throughout it’s length. The shielding should be connected to the Welding Power Source so that
goodelectrical contactis maintained between the conduitand the Welding Power Source
enclosure.

Maintenance of Welding Equipment

Theweldingequipmentshould be routinely maintained accordingtothe manufacturer’s
recommendations. All access and service doors and covers should be closed and properly
fastened when the welding equipment is in operation. The welding equipment should not be
modified in any way except for those changes and adjustments covered in the manufacturer’s
instructions. Inparticular, the spark gaps of arc striking and stabilising devices should be
adjusted and maintained according to the manufacturer’s recommendations.

Welding Cables

The welding cables should be kept as short as possible and should be positioned close
together, running at or close to the floor level.

Equipotential Bonding

Bonding of allmetalliccomponentsinthe welding installationand adjacenttoitshould be
considered. However. Metallic components bonded to the work piece will increase the risk that
the operator could receive a shock by touching the metallic components and the electrode at
the same time. The operator should be insulated from all such bonded metallic components.
Earthing of the Workpiece

Where the workpiece is notbonded to earth for electrical safety, nor connected to earth
because of it's size and position, e.g. ship’s hull or building steelwork, a connection bonding
the workpiece to earth may reduce emissions in some, but not all instances. Care should be
taken to prevent the earthing of the workpiece increasing the risk of injury to users, or damage
tootherelectrical equipment. Where necessary, the connection ofthe workpiece toearth
shouldbe made by directconnectiontothe workpiece, butinsome countries where direct
connection is not permitted, the bonding should be achieved by suitable capacitance, selected
according to national regulations.

Screening and Shielding

Selective screening and shielding of other cables and equipmentin the surrounding area may
alleviate problems of interference. Screening the entire welding installation may be considered
for special applications.



3 OPERATION

3.01 Overview of machine

Standard operating procedures apply when usingthese Weldingmachines, i.e.connectworklead
directly to workpiece with the spring loaded clamp. The MIG wire is fed from the spool through the feed
roller system and into the MIG Gun (consult the dealer or the electrode wire manufacturers information
for the correct polarity). The welding amperage range (plate thickness pre-set) values should be used as
aguideonly. Current delivered to the arcis dependent on the Wire Feed Speed and welding arc
voltage,andasweldingarcvoltage varies between differentclasses of MIG wire, welding current at
givensettings could varyaccordinglytothe type of MIG wire inuse. The operator should use the wire
diameter and plate thickness pre-set welding current values as a guide, if necessary, then finally adjust
the current setting to suit the application, by fine tuning the WFS / Amps and Volts settings.
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Overview of machine

Front View

1. Welding with Gas Shielded

2. MIG (FCAW) Welding with Gasless
3. Process selection control

4. Current/wire feed speed indicator

5. Voltage control

6. Wire diameter

7. Digital Meter

8.Thickness of plate

9. Control knob 14
10. “—" output terminal

11. Gas/Non gas selector
12. Push Pull control Socket
13. Euro connector of the welding torch in MIG
14. “ +” output terminal
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Rear View
15. Power switch 12
16. Input cable
17. Gas inlet

Inside View
18. Push Pull Torch Switch
19. Wire Feed Assembly




3.02 Power Source Controls, Indicators and Features

1. Process Selection Control
The process selection controlis used to select the desired welding mode. Four modes are available,
MIG Gasless (FCAW) ,MIG Gas (Solid) (GMAW), Lift-TIG, MMA modes.

2. Control Knob
The TitanMig 160 Syn Pro equipped with a Quick Set Feature for MIG. This allows the user to
simply selectthe welding process, Wire @ (diameter), Material Plate Thickness and the pre
determined welding parameters are set and ready to weld. By further pressing the Control Knob
the

user can modify the Wire Feed Speed (WFS) and Voltage settings if desired, which allows full
manual settings range ifrequired.
Press

G

S

Press the Control Knob to select parameter to be set Wire @ (diameter), Plate Thickness, Wire Feed

Speed (WFS) and Volts Trim.
@
|
Q

Tum

Once the desired parameter is selected by pressing the Control Knob, the setting can be adjusted by
turning the Control Knob Clockwise to increase value or by turning the Control Knob Anti-clockwise to
decrease the value.

If the Control Knob is turned slowly it will adjust the value in small increments and if turned quickly it will
adjust the value in larger increments.

Wire Feed Speed (WFS) Function
If the Welding Current is found to be too High or too Low for the application, the Wire Feed Speed can
be adjusted to the desired value.

Volts Function (Volts)
Byturningthe ControlKnob, youcanchange the Pre-setVoltage from the Factory Set Quick Set
values. Once the Volts Trim function is selected the Pre-set Voltage can be adjusted by turning the

Control Knob Clockwise to increase the value or turning the Control Knob Anti-clockwise to decrease
15



the value.

3. Digital Meter

InMIG modethedigitalmeteris usedtodisplay the Wire @ (diameter), Material Plate Thickness, Pre-
set Wire Feed Speed in Metres Per Minute (MPM), Pre-set Voltage, in MIG mode and the actual welding
amperage of the power source whilst welding.

NOTE The Pre-set functionality provided on this power source is intended to act as a guide
‘_ only. Some differences may be observed between pre-set values and actual welding values
duetofactorsincluding the mode of welding, differencesin consumables/gas mixtures, individual
welding techniques and the transfer mode of the welding arc (ie dip versus spray transfer). Where exact
settings are required (in the case of procedural work), it is recommended that alternate measurement
methods be utilised to ensure output values are accurate

4. MIG Gun Polarity Lead
The polarity lead is used to connect the MIG Gun to the appropriate positive or negative output terminal
(allowing polarity reversal for different welding applications). The polarity lead should be connected into

the positive welding terminal (+) when using solid steel, stainless steel or aluminium MIG wire. When
using gasless wire, the polarity lead is connected to the negative welding terminal (-). If in doubt, consult
the manufacturer of the electrode wire for the correct polarity. Itis essential, that the male plugis
inserted and turned securely to achieve a sound electrical connection

CAUTION Loose welding terminal connections can cause overheating and result in the male
A plug being fused in the Dinse terminal.

5. Negative Welding Output Terminal
Thenegative weldingterminalis usedto connectthe welding outputofthe power source tothe work
lead. Most General Purpose electrodes are connected with work lead to negative. Consult the electrode
manufacturer’s information for the correct polarity.
Welding currentflows from the workpiece via this Dinse type terminal to the power source. Itis
essential, that the male dinse type plug is inserted and turned securely to achieve a sound electrical
connection. Do not overtighten.
CAUTION Loose welding terminal connections can cause overheating and resultin the male
plug being fused in the Dinse terminal.

6. Positive Welding Output Terminal

The positive welding terminal is used to connect the welding output of the power source to the
appropriate welding accessory such as the MIG Gun (via the MIG Gun polarity lead), electrode holder
leadorworklead. Positive welding currentflows fromthe powersource viathis Dinse terminal. Itis
essential, that the male plug is inserted and turned securely to achieve a sound electrical connection.
A CAUTION Loose welding terminal connections can cause overheating and resultin the male
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plug being fused in the Dinse terminal.

7. Gas Inlet Note the Optional Argon

Mini- Regulator and Gas Hose is required in order to use Gas Shielded Solid MIG Welding Wires.
The Gas Inlet connection is a barb type inlet fitting located on the rear of the machine which is used to
supply the appropriate MIG welding gas to the unit.

WARNING Only Inert Shielding Gases specifically designed for welding applications should be
A used.

8. On/Off Switch
This switch is used to turn the unit ON/OFF. When this switch is turned ON the Digital Meter on the front
panel will illuminate.
NOTE /fthe Power Source is repeatedly switched On then Off rapidly or the supply to the
power source is turned On and Off rapidly it may not turn On due to inbuilt protective devices
acting. Ifthis occurs leave the Power Source On/Off switch turned to the Off position for several
minutes to allow for the protective devices to reset.

9. Fan
The Fan is turned ON/OFF by the Power Switch on the rear panel of the machine.

17



4 MIG (GMAW) WELDING

4.01 Shielding Gas Regulator Operating Instructions

WARNING
This equipment is designed for use with welding grade (Inert) shielding gases only.

Shielding Gas Connection

The Argon Regulatorand Gas Hose Kitisanoptionalaccessory. Connectthe gasregulatorontothe
gascylinder/bottle by hand, keepingthe flow tube inthe vertical position. Thentighten the nutwith a
spanner, but do-not over tighten. Connect the gas hose to the threaded outlet on the right-hand side of
the regulator and tighten with a spanner. Connect the other end of the gas hose to gas inlet fitting on the
rear panelofthe weldingmachine using the supplied Adjustable Hose Clamptotightenupthe hose
onto the barb-connector. Check for any leaks with soapy water in a squeeze bottle, and look for bubbles
(when the gas is on), this will highlight any gas leaks.

The gas flow (in Litres Per Minute) for shielding the molten weld metal from the atmosphere is
adjustableanddependsonthejoband atmospheric conditions youencounterwhenwelding. Asa
general rule for MIG Welding, always use a minimum of 12 LPM when welding with an amperage range
of under 100Amps, a min. of 15 LPM when the amperage is under 180Amps. A lower gas flow will affect
the welding quality and cause a porous weld while high gas flow results in bigger consumption of gas.
The flow rate is measured at the middle of the float ball.

Hose Clamp Adjustable Flowmeter Argon Regulator

Gas Inlet Fitting /

Gas Hose

. = \ r_//- \\A\—Shielding Gas

Cylinder

Figure 4-1: Shielding Gas Conne&tion

\

Shielding Gas Regulator Safety

This regulator is designed to reduce and control high pressure gas from a cylinder or pipeline to the
working pressure required for the equipment using it.

If the equipment is improperly used, hazardous conditions are created that may cause accidents. Itis
the users responsibility to prevent such conditions. Before handing or using the equipment, understand
and comply at all times with the safe practices prescribed in this instruction.

SPECIFIC PROCEDURES for the use of regulators are listed below.

1. NEVER subjectthe regulatorto aninlet pressure greater than its rated inlet pressure.
2. NEVERpressurizearegulatorthathasloose ordamagedpartsorisinaquestionable

condition. NEVER loosen a connection or attempt to remove any part of a regulator until
the gas pressure has been relieved. Under pressure, gas can dangerously propel aloose
part.
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DO NOT remove the regulator from a cylinder without first closing the cylinder valve and
releasing gas in the regulator high and low pressure chambers.

DO NOT use the regulator as a control valve. When downstream equipment is not in use
forextended periods oftime, shutoffthe gas atthe cylindervalve andrelease the gas

from the equipment.

OPEN the cylinder valve SLOWLY. Close after use.

User Responsibilities

This equipment will perform safely and reliably only when installed, operated and maintained, and
repaired in accordance with the instructions provided. Equipment must be checked periodically and
repaired, replaced, or reset as necessary for continued safe and reliable performance. Defective
equipmentshould notbe used. Parts thatare broken, missing, obviously worn, distorted, or
contaminated should be replacedimmediately.

The user of this equipment will generally have the sole responsibility for any malfunction, which results
fromimproperuse, faulty maintenance, orby repair by anyone otherthan an accredited repairer.

Installation
1.

19

CAUTION
Match regulator to cylinder. NEVER CONNECT a regulator designed for a particular gas or

gases to a cylinder containing any other gas.

Gas Hose
Cylinder

Figure 4-2: Fit Regulator to Cylinder

Remove cylinder valve plastic dust seal. Clean the cylinder valve outlet of impurities that
may clog orifices and damage seats before connecting the regulator.

Crack the valve (open then close) momentarily, pointing the outlet away from people and
sources of ignition. Wipe with a clean lint free cloth.

Match regulator to cylinder. Before connecting, check that the regulator label and cylinder
marking agree and that the regulator inlet and cylinder outlet match. NEVER CONNECT
a regulatordesignedfora particulargas orgasestoacylindercontainingany othergas.
Connect the regulator inlet connection to cylinder or pipeline and tighten it firmly but not
excessively, with a suitable spanner.

Connectandtightenthe outlethose firmly and attach the hose tothe weldingmachine
with a suitable hose clamp. Ensure no gas leakage. The flowmeter must be in the

vertical position to read accurately.



5. Theregulatorhasaself-reseating reliefvalve —not designed to protectdown stream
equipment. To protect sensitive down-stream equipment a separate safety device may
be necessary.

Operation
With the regulator connected to cylinder or pipeline:
1. Standto one side of regulator and slowly open the cylinder valve. If opened quickly, a sudden
pressure surge may damage internal regulator parts.
2. Checkthe outlet flow control valve has been closed —turn clockwise by hand until valve stops
—valve is fully closed. Before opening the cylinder valve, be sure that the flow adjusting valve
is in a finger-tight "OFF" position (clockwise).
3. Slowly and carefully, open the cylinder valve until the maximum pressure registers on the high
pressure gauge.

CAUTION

A DO NOT purge oxidising or flammable gases in the presence of flame, lighted cigarettes, or
other sources of ignition or in a confined space. Open each downstream valve in turn, if

more than one regulator is used. Close one valve before opening the next one. This procedure will
prevent explosive gas mixtures occurring in the welding hose between regulators and equipment.
Close equipment valve(s) after purging, and test all connections for leaks with a suitable leak
detection solution or soapy water. Never use a flame when testing for leaks.

Adjusting Flow Rate

Open / Increase «
Desrease / Close =

Flow Rate Adjusting Valve

(Gas Hose
Cylinder

Figure 4-3: Adjust Flow Rate

With the regulator ready for operation, adjust working flow rate as follows:
1. Slowly turn adjusting valve in anti-clockwise direction to open and increase until the bobbin in the flow
tube indicates the required flowrate.
NOTE
It may be necessary to re-check the shielding gas regulator flow rate following the first
weld sequence due to back pressure present within shielding gas hose assembly.
2. Toreduce flow rate, allow the welding grade shielding gas to discharge from regulator by opening the
downstreamvalve.Bleedweldinggrade shieldinggasintoawellventilatedareaand away fromany
ignition source. Turn adjusting screw clockwise, until the required flow rate is indicated on the gauge.
Close downstream valve.
3. The correctflowrate willdepend onthe place and conditions you are workingin. Forindoors work
shielding gas flow rate can be from 12L/min for welding thin metals (0.6-1.0mm) when using 0.6mm MIG
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wire, up to 15L/min when using thicker metals and using 0.8mm MIG wire. When welding near draughty
doorways thenthe gas flow rate can goup to 18-20L/min. The telltale signisto ensure yourfinished
welds do-not have priority holes in the surface. Shutdown Close cylinder valve whenever the regulator is
notin use. To shut down for extended periods (more than 30 minutes).

1. Close cylinder or upstream valvetightly.

2. Open downstream equipment valves to drain the lines. Bleed gas into a well ventilated area and

away from any ignition source.

3. Aftergasisdrained completely, disengage adjusting screw and close downstream equipmentvalves.
4. Before transporting cylinders that are not secured on a cart designed for such purposes, remove
regulators.
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4.02 Setup for MIG (FCAW) Welding with Gasless MIG Wire

A

Ensure that the Power Source On/Off switch located on the rear of the Power Source is in the
Off position.

Insert the welding torch into the “Euro connector for torch in MIG” output socket on the front
panel of the machine, and tighten it.

Insert the cable plug with work clamp into the “+” output terminal on the front panel of the
welding machine, and tighten it clockwise.

Insert the quick plug of the gas / no gas selector into the “-” output terminal on the middle plate of
the welding machine, and tighten it clockwise

Switch the Power Source On/Off switch located on the rear of the Power Source to the On
position and ensure the Power indicator on the Front Panel is illuminated.

Select MIG Gasless Mode using the Process Selection Control button.

Install the wire spool on the spindle adapter, ensuring that the groove size in the feeding position
on the drive roll matches the contact tip size of the welding torch and the wire size being used.
Release the pressure arm of the wire feeder to thread the wire through the guide tube, and into
the drive roll groove. Adjust the pressure arm, ensuring no sliding of the wire. Too high pressure
will lead to wire distortion, which will affect wire feeding. Press the wire inch button to thread the
wire out of the torch contact tip.

| WARNING
A Before connecting the work clamp to the work piece make sure the mains power supply is

switched off.

CAUTION

A Loose welding terminal connections can cause overheating and result in the male plug
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being fused in the terminal.

Figure 4-4: Setup for MIG Welding with Gasless MIG Wire
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Select MIG Gasless Mode using the Process Selection Control button.

Figure 4-6: Select Welding Wire Diameter
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Figure 4-7: Select Plate (Material) Thickness
At this point the desired Quick Set settings have been set and the unitis ready for Welding. Once the
Welding Arc is established the display will show the Welding Current. If the user wishes to adjust the

Quick Set settings outside of the factory settings, the following steps are available.

Wire Feed Speed Control (WFS / AMPS) adjustment

il
. ' ITAN 160wmF

Figure 4-8: Select Wire Feed Speed Control

NOTE!
At this moment you can operate with the recommended welding Quick Set data, once an
arc is established, the digital display will be changed to show the welding current.

If the Welding Current is found to be too High or too Low for the application the Wire Feed Speed can
be adjusted to the desired value. Once WFS/AMPs function is selected by pressing the Control Knob
the setting it can be adjusted by turning the Control Knob Clockwise to increase value or turning the
Control Knob Anti-clockwise to decrease the value. If the Control Knob is turned slowly it will adjust in
small increments and if turned quickly it will adjust in larger increments.

NOTE!

Adjusting the Wire Feed Speed (WFS) may also change the Voltage Value Synergically.
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Volts Function (Volts
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Figure 4-9: Select to Display Pre-set Volts Value
Once Volts function is selected by pressing the Control Knob the Voltage range can be adjusted by
turning the Control Knob Clockwise to increase value or turning the Control Knob Anti-clockwise to
decrease the value.

Preview Voltage

When in Volts Function, by turning the Control Knob you can vary the Pre-set Voltage from the Factory
Set Quick Set values. Once the Volts Trim function is selected the Pre-set Voltage can be adjusted by
turningthe Control Knob Clockwisetoincrease value orturning the Control Knob Anticlockwise to
decrease the value.

Restoring Factory Weld Settings

If you manually change either WFS/AMPS or Volts from the factory settings on the Plate Thickness, and
you need torevertbackto the factory setting. The TitanMig160 Syn Pro can have Factory Default
Settings restored. Todo this hold/press the Control Knob before turn on the welding machine. The LED
Digital meter will display “- - -" to indicate a Factory Reset has been completed.
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4.03 Setup for MIG (GMAW) Welding with Gas Shielded

MIG Wire

Note: Argon Mini- Regulator and Gas Hose Kit is required in order to use Gas Shielded MIG
Welding Wires.
Note: Due to the higher Wire Feed Speed required to run ALU Wire successfully it
must be run in the 0.6mm Wire Diameter, MIG Gas Mode. Refer to the MIG Setup
Guide for suggested parameter settings.
A. Ensure that the Power Source On/Off switch located on the rear of the Power Source is in the
Off position.
B. Insert the welding torch into the “Euro connector for torch in MIG” output socket on the front
panel of the machine, and tighten it..

C. Install the wire spool on the spindle adapter. Connect the cylinder equipped with the gas
regulator to the gas inlet on the back panel of the machine with a gas hose.

D. Insert the cable plug with work clamp into the “-” output terminal on the front panel of the welding
machine, and tighten it clockwise

E. Insert the quick plug of the gas / no gas selector into the “+” output terminal of the welding
machine, and tighten it clockwise..

F. Switch the Power Source On/Off switch located on the rear of the Power Source to the On
position and ensure the Power indicator on the Front Panel is illuminated.

G. Select MIG Gas (Solid) Mode using the Process Selection Control button.

H. Ensuring that the groove size in the feeding position on the drive roll matches the contact tip size
of the welding torch and the wire size being used. Release the pressure arm of the wire feeder to
thread the wire through the guide tube, and into the drive roll groove. Adjust the pressure arm,
ensuring no sliding of the wire. Too high pressure will lead to wire distortion,which will affect wire
feeding. Press the wire inch button to thread the wire out of the torch contact tip

NOTE!
‘_ As a guide for the welding parameter settings for the welding job refer to the Weld Guide
located on the inside of the wirefeed compartment door. Power Source settings are adjusted
using the front panel controls. Refer to section 3.02.
WARNING

“ Before connecting the work clamp to the work piece make sure the mains power supply is
switched off..

WARNING

A Secure the welding grade shielding gas cylinder in an upright position by chaining it to a
suitable stationary support to prevent falling or tipping..

A CAUTION

Loose welding terminal connections can cause overheating and result in the male plug
being fused in the terminal.
Remove any packaging material prior to use. Do not block the air vents at the front or rear of the

Welding Power Source.
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Figure 4-10 Setup for MIG Welding with Gas Shielded MIG Wire
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select MIG Gas (Solid) Mode using the Process Selection Control button. (refer to section 3.02 for further
information)

Figure 4-11: Select MIG Gas Mode

Figure 4-12: Select Welding Wire Diameter
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NOTE!
Quick Set wire sizes for MIG GAS (Solid Wire) are 0.8mm and 0.8mm and 1.0mm diameter.

A
e

Figure 4-13: Select Plate (Material) Thickness

Atthis point the desired Quick Set settings have been set and the unit is ready for Welding. Once the
Welding Arc is established the display will show the Welding Current.

If the user wishes to adjust the Quick Set settings outside of the factory settings, the following steps are
available.

Wire Feed Speed Control (WFS / AMPS) adjustment

Figure 4-14: Select Wire Feed Speed Control

NOTE!

‘- At this moment you can operate with the recommended welding Quick Set data , once an
arc is established, the digital display will be changed to show the welding current.
Remove any packaging material prior to use. Do not block the air vents at the front or rear of the

Welding Power Source.

If the Welding Current is found to be too High or too Low for the application the Wire Feed Speed
can be adjusted to the desiredvalue.
Once WFS/AMPs function is selected by pressing the Control Knob the setting it can be adjusted by
turning the Control Knob Clockwise to increase value or turning the Control Knob Anti-clockwise to
decrease the value.
If the Control Knob is turned slowly it will adjust in small increments and if turned quickly it will adjust in
larger increments.
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Note: Adjusting the Wire Feed Speed (WFS) may also change the Voltage Value
Synergically.

Volts Function (Volts)

' ' ITAN 160 mr

Figure 4-15: Select to Display Pre-set Volts Value
Once Volts function is selected by pressing the Control Knob the Voltage range can be adjusted by

turning the Control Knob Clockwise to increase value or turning the Control Knob Anti-clockwise to
decrease the value.

Preview Voltage

When in Volts Function, by turning the Control Knob you can vary the Pre-set Voltage from the Factory
Set Quick Set values. Once the Volts Trim function is selected the Pre-set Voltage can be adjusted by
turningthe Control Knob Clockwisetoincrease value orturning the Control Knob Anticlockwise to
decrease the value.

Restoring Factory Weld Settings

If you manually change either WFS/AMPS or Volts from the factory settings on the Plate Thickness, and
youneedtorevertbacktothe factorysetting. The TitanMig 160 Syn Pro canhave Factory Default
Settings restored. Todo this hold/press the Control Knob before turn on the welding machine. The LED
Digital meter will display “ - - to indicate a Factory Reset has been completed

4.04 MIG (GMAW/FCAW) Basic Welding Technique

Two different welding processes are covered in this section (GMAW and FCAW), with the intention of
providing the very basic concepts in using the MIG mode of welding, where a welding gun is hand held,
the electrode (welding wire) is fed into a weld puddle, and the arc is shielded by an inert welding grade
shielding gas or inert welding grade shielding gas mixture.

GAS METAL ARC WELDING (GMAW): This process, also known as MIG welding, CO2 welding, Micro
Wire Welding, shortarc welding, dip transferwelding, wire welding etc., is an electricarc welding
process which fuses together the parts to be welded by heating them with an arc between a solid
continuous, consumable electrode and the work. Shielding isobtained from an externally supplied
welding grade shielding gas or welding grade shielding gas mixture. The process is normally applied
semi automatically; however the process may be operated automatically and can be machine operated.
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The process can be used to weld thin and fairly thick steels, and some non-ferrous metals in all
positions.

Shielding Gas
Nozzle

Molten Weld Metal Electrode

GMAW Process

Figure 4-16
FLUX CORED ARC WELDING (FCAW): This is an electric arc welding process which fuses together
the parts to be welded by heating them with an arc between a continuous flux filled electrode wire and
the work. Shieldingisobtained through decomposition ofthe fluxwithin the tubularwire. Additional
shieldingmay ormay notbe obtained from anexternally supplied gas orgas mixture. The processis
normally applied semiautomatically; however the process may be applied automatically or by machine.
Itiscommonly usedtoweldlarge diameterelectrodes inthe flatand horizontal position and small
electrode diameters in all positions. The process is used to a lesser degree for welding stainless steel
and for overlay work.

Shielding Gas :
(Optional) ‘ Nozzle
[ (Optional)
Molten Metal | N
Flux Cored
Molten |
Slag AElectrode
Slag
\ Arc
Solidified
FCAW Process
Figure 4-17

Position of MIG Gun
The angle of MIG Gun to the weld has an effect on the width of the weld.

E

Verﬁcal Drag/PuII

Figure 4-18
The welding gun should be held at an angle to the weld joint. (see Secondary Adjustment Variables
below) Hold the gun so that the welding seam is viewed at all times. Always wear the welding helmet
with proper filter lenses and use the proper safety equipment.
CAUTION
f Do not pull the welding gun back when the arc is established. This will create excessive wire
extension (stick-out) and make a very poor weld.
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The electrode wire is not energized until the gun trigger switch is depressed. The wire may therefore be
placed on the seam or joint prior to lowering the helmet.

5°to15° |
Longitudinal 1
woe (1A (T
LT
“ Direction of
90° V4 Travel
Transverse
Angle

Butt & Horizontal Welds

5710 15°
Longitudinal Angle

30° to 60°
Transverse Angle

*Mn of
Figure 4-19 /4-20

10° to 20° Longitudinal

10° Angle
Longitudinal Angle 3 ~4_ | \
74 T7 ——
30° to 60° 2 = 30° to 60
Transverse 2 Transverse
g =

Angle

i

Vertical Fillet Welds

Direction of Travel

Direction of Travel

5%1015°
Longitudinal
Angle

32



Figure 4-21/4-22

Distance from the MIG Gun Nozzle to the Work Piece
The electrode wire stick out from the MIG Gun nozzle should be between 8 mm to 12mm. This distance
may vary depending on the type of joint that is being welded.
Travel Speed
The speed at which the molten pool travels influences the width of the weld and penetration of the
welding run.
MIG Welding (GMAW) Variables
Most of the welding done by all processes is on carbon steel. The items below describe the welding
variables in short-arc welding of 24gauge (0.024”, 0.6mm) to 4" (6.4mm) mild sheet or plate. The
applied techniques and end results in the GMAW process are controlled by these variables.
Preselected Variables
Preselected variables depend upon the type of material being welded, the thickness of the material, the
welding position, the deposition rate and the mechanical properties. These variables are:
* Type of electrode wire
* Size of electrode wire
* Type of gas (not applicable to self shielding wires FCAW)
* Gas flow rate (not applicable to self shielding wires FCAW)
Primary Adjustable Variables
These control the process after preselected variables have been found. They control the penetration,
bead width, bead height, arc stability, deposition rate and weld soundness. They are:
* Arc Voltage
* Welding current (Wire Feed Speed)
* Travel speed
Secondary Adjustable Variables
These variables cause changes in primary adjustable variables which in turn cause the desired change
in the bead formation. Theyare:

1. Stick-out (distance between the end of the contact tube (tip) and the end of the electrode wire).

Maintain at about 10mm stick-out.
2. Wire Feed Speed. Increase in Wire Feed Speed increases weld current, Decrease in Wire
Feed Speed decreases weld current.

|
SRnE—y- Contact Tip (Tube)

Electrode Wire
Actual Stick-out

Tip to
Work Distance

Average Arc Length

Electrode Stick-Out
Figure 4-23

3. Nozzle Angle. Thisrefers to the position of the welding gun in relation to the joint. The

transverse angle is usually one half the included angle between plates forming the joint. The
33



longitudinal angle is the angle between the centre line of the welding gun and a line
perpendiculartothe axis oftheweld. Thelongitudinalangleisgenerally calledthe Nozzle
Angleand canbeeithertrailing (pulling) orleading (pushing). Whetherthe operatoris left
handed or right handed has to be considered to realize the effects of each angle in relation to
the direction of travel.

Transverse
 Angle

Longitudinal
Angle [

Transverse and Longitudinal

Nozzle Axes
Figure 4-24

Direction of Gun Travel

X ] Z
4 “ H ” 90° HH [ & ”
Leading or “Pushing Trailing or “Pulling
Angle Angle
(Forward Pointing) (Backward Pointing)

Nozzle Angle - Right Hand Operator

Figure 4-25

Establishing the Arc and Making Weld Beads

Before attempting to weld on a finished work piece, itis recommended that practice welds be made on a
sample of the work piece, as that of the finished piece.

The easiest welding procedure for the beginner to experiment with MIG welding is the flat position. The
equipment is capable of flat, vertical and overhead positions.

For practicing MIG welding, secure some pieces of 16 or 18 gauge (0.06” 1.5mm or 0.08” 2.0mm) mild
steelplate 6" x6" (150 x 150mm). Use 0.030" (0.8mm) flux cored gasless wire or a solid wire with
shielding gas.
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Setting of the Power Source

Power source and Wirefeeder setting requires some practice by the operator, (however with the Quick
Setfeatureofthe TitanMig160 Syn Pro, settingupthe correctparametersisavery simple procedure),
asthewelding planthastwo control settings thathave tobalance. These are the Wire Feed Speed
control (refer to section 3.02) and the welding Voltage Control (refer to section 3.02). The welding
currentis determined by the Wire Feed Speed control, the current will increase with increased Wire
Feed Speed, resulting in a shorter arc. Less Wire Feed Speed will reduce the current and lengthen the
arc. Increasing the welding voltage hardly alters the current level, but lengthens the arc. By
decreasing the voltage, a shorter arc is obtained with a little change in current level.

When changing to a different electrode wire diameter, different control settings are required. Athinner
electrode wire needs more Wire Feed Speed to achieve the same current level.

Asatisfactory weld cannot be obtained if the Wire Feed Speed and Voltage settings are not adjusted to
suit the electrode wire diameter and the thickness of the work piece.

Ifthe Wire Feed Speedistoohighforthe weldingvoltage, “stubbing”willoccurasthe wiredipsintothe
molten pool and does not melt. Welding in these conditions normally produces a poor weld due to lack
offusion. If, however, the welding voltage is too high, large drops will form on the end of the wire,
causingspatter. The correctsetting of voltage and Wire Feed Speed can be seeninthe shape ofthe
weld deposit and heard by a smooth regular arc sound.

Electrode Wire Size Selection

The choice of Electrode wire size and shielding gas used depends on the following
o Thickness of the metal to be welded

o Type of joint

+  Capacity of the wire feed unit and Power Source

*  The amount of penetration required

* The deposition rate required

+ The bead profile desired

*  The position of welding

4.05 MIG (GMAW/FCAW) Welding Troubleshooting

Solving Problems Beyond the Welding Terminals

The general approach to fix Gas Metal Arc Welding (GMAW) problems is to start at the wire spool then
work through to the MIG Gun. There are two main areas where problems occur with GMAW, Porosity
and Inconsistent wire feed

Solving Problems Beyond the Welding Terminals - Porosity

When there is a gas problem the result is usually porosity within the weld metal. Porosity always stems
from some contaminant within the molten weld pool which is in the process of escaping during
solidification of the molten metal. Contaminants range from no gas around the welding arc to dirt on the
work piece surface.

Porosity can be reduced by checking the following points.
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FAULT CAUSE

1 Shielding gas cylinder contents | Ensure that the shielding gas cylinder is not empty and the
flow meteris correctly adjusted to 15 litres per minute.

2 Gas leaks. Check for gas leaks between the regulator/cylinder
connection and in the gas hose to the Power Source.

3 Internal gas hose in the Power Ensure the hose from the solenoid valve to the gunadaptor

Source. hasnotfracturedandthatitis connectedtothe gunadaptor.
4 Welding in a windy environment. | Shield the weld areafromthe wind orincrease the gas flow.
5 Welding dirty, oily, painted, Clean contaminates off the work piece.

oxidised or greasy plate.

6 Distance between the MIG Gun Keep the distance between the MIG Gun nozzle and the
nozzle and the work piece. work piece to a minimum.

7 Maintain the MIG Gun in good A Ensure that the gas holes are not blocked and gas is
working order. exiting

out of the gas diffuser.

B Do not restrict gas flow by allowing spatter to build up
inside the gun nozzle.

C Check that the MIG Gun O-rings are not damaged.

Table 4-1: Solving Problems beyond the Welding Terminals-Porosity

9 WARNING
. Disengage the feed roll when testing for gas flow by ear.

Solving Problems Beyond the Welding Terminals - Inconsistent Wire Feed
Wire feeding problems can be reduced by checking the following points.

FAULT CAUSE
1Feedrolldrivenby motorinthe A Wire spool brake is too tight.
wirefeed compartmentslipping. B Incorrectfeed roll fitted for wire used,orincorrect

pressure set on wire feed pressure roller. Check and
change to correct feed roll if necessary.

2 Wire spool unwound and tangled.| Wire spool brake is too loose.

3 Worn or incorrect feed roll size A Use a feed roll matched to the size wire you are using.
B Replace feed roll if worn.

4 Wire rubbed against the mis-aligned | Mis-alignment of inlet/outlet guides
guides andreduced wire feedability.

5 Liner blocked with swarf A Increased amounts of swarf are produced by the wire
passing through the feed roll when excessive pressure
is applied to the pressure roller adjuster.
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B Swarfcanalsobe producedbythe wire passing
through an incorrect feed roll groove shape or size.
C Swarfis fed into the conduit liner where it
accumulatesthusreducing wire feedability.

6 Incorrect or worn contact tip

A The contact tip transfers the weld current to the
electrode wire. Ifthe hole inthe contacttipistoo
large then arcing may occur inside the contact tip

resulting in the wire jamming in the contacttip

B When using soft wire such as aluminium it may
become jammed in the contact tip due to expansion of
the wire when heated. A contacttip designedforsoft
wires should be used.

7 Poor work lead contact to work If the work

lead has a poorelectrical contactto the

piece work piece then the connection point will heat up and
result in a reduction of power at the arc.
8 Bent liner This will cause friction between the wire and the liner

thus reducing wire feedability

Table 4-2: Wire Feeding Problems

Basic MIG (GMAW) Welding Troubleshooting

FAULT CAUSE REMEDY
1 Undercut A Welding arc voltage too | ADecrease voltage or increase the Wire Feed
high. Speed.

B Incorrect gun angle B Adjust angle.

C Excessive heat input C Increase the gun travel speed and/or decrease
welding current by decreasing the voltage or
decreasing the Wire Feed Speed.

2 Lack of AWelding currenttoolow | AlIncrease welding currentby increasing Wire
penetration Feed

Speed and increasing voltage.

B Joint preparation too
narrow or gap too tight

B Increase joint angle or gap.

C Incorrect shielding gas

C Change to a gas which gives higher
penetration.

3 Lack of fusion Voltage too low

Increase voltage.

4 Excessivespatter | A Voltage too high

A Decrease voltage or increase the Wire Feed
Speed control.

B Voltage too low

B Increase the voltage or decrease Wire Feed
Speed.

5 Irregular weld
shape

A Incorrect voltage

and current settings.
Convex, voltage too low.
Concave, voltage too

A Adjust voltage and current by adjusting the
voltage control and the Wire Feed
Speed control.

37




high.

B Wire is wandering.

B Replace contact tip.

C Incorrect shielding gas

C Check shielding gas.

D Insufficient or excessive
heat input

D Adjust the Wire Feed Speed control or the
voltage
control.

6 Weld cracking

A Weld beads too small

A Decrease travel speed.

B Weld penetration narrow
and deep

B Reduce current and voltage and increase MIG
Gun

travel speed or select a lower penetration
shielding

gas.

C Excessive weld stresses

CIncrease weld metal strength orrevise design

D Excessive voltage

D Decrease voltage.

E Cooling rate too fast

E Slow the cooling rate by preheating partto be
welded or cool slowly.

7 Cold weld puddle

A Loose welding cable
connection.

A Check all welding cable connections.

B Low primary voltage

B Contact supply authority.

C Fault in power source

CHave an Accredited CIGWELD Service
Provider to
test then replace the faulty component.

8Arcdoesnothave
a crisp sound that
short arc exhibits
when the Wire
Feed Speed and
voltage are
adjusted

correctly.

The MIG Gun has
been connected to the
wrong voltage polarity
on the front panel.

Connectthe MIG Gun to the positive (+) welding
terminalformostsolidwires and gas shielded
flux

cored wires. Connect MIG Gun to the negative (-)
welding terminal for most Gasless Wires. Refer
to the electrode wire manufacturer for the correct
polarity.
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5 MMA & TIG WELDING

Before starting any welding activity ensure that you have suitable eye protection and protective
clothing. Also take the necessary steps to protect any persons within the area.

5.01 MMA welding

Insert the cable plug with electrode holder into the “+” socket on the front panel of the welding
machine, and tighten it clockwise.

Insert the cable plug of the work return lead into the “-” socket on the front panel of the w e I d i
n g machine, and tighten it clockwise.

Figure 4-26

After connecting the welding leads as detailed you will need to switch the power switch on the
back panel to “ON”, Select MMA mode using the Process Selection Control button. There is
voltage output at both output terminals. Set the amperage on the machine suitable for the
electrode being used. Ensure you check that you have the electrode polarity correct.
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5.02 TIG Welding
TIG Welding(For the TIG torch with Dinse connection)

Insert the cable plug with the work clamp into the “+” socket on the front panel of the welding
machine, and tighten it clockwise.

Insert the cables plug of the TIG torch into the “-” socket on the front panel of the machine and
tighten clockwise.

Connect the gas hose to the regulator / flow meter located on the shield gas cylinder and
connect the other end to the TIG torch.

Open the valve on the TIG torch slowly and set the flow rate for 12 I/min.

After connecting the welding leads as detailed you will need to switch the power switch on the
back panel to “ON”, Select TIG mode using the Process Selection Control button. “Scratch” the
electrode on the work piece to start the arc



6 ROUTINE SERVICE AND POWER SOURCE
PROBLEMS

6.01 Routine Maintenance & Inspection
WARNING

A There are extremely dangerous voltage and power levels present inside this product. Do not
attempt to open or repair unless you are a qualified electrical tradesperson. Disconnect the

Welding Power Source from the Mains Supply Voltage before disassembling.

Welding equipment should be regularly checked by a qualified electrical tradesperson to ensure that:
«  The main earth wire of the electrical installation is intact.
+  Power point for the Welding Power Source is effectively earthed and of adequate current rating.
+  Plugs and cord extension sockets are correctly wired.
+  Flexible cord is of the 3-core tough rubber or plastic sheathed type of adequate rating,
correctly connected and in good condition.
«  Welding terminals are shrouded to prevent inadvertent contact or short circuit.
«  The frame of the Welding Power Source is effectively earthed.
«  Welding leads and electrode holder are in good condition.
«  The Welding Power Source is clean internally, especially from metal filing, slag, and loose
material. If any parts are damaged for any reason.

6.02 Cleaning the Welding Power Source

WARNING

There are extremely dangerous voltage and power levels present inside this product. Do not
attempt to open or repair unless you are a qualified electrical tradesperson. Disconnect the
Welding Power Source from the Mains Supply Voltage before disassembling.

To clean the Welding Power Source, open the enclosure and use a vacuum cleaner to remove

any accumulated dirt, metal filings, slag and loose material. Keep the shunt and lead screw

surfaces clean as accumulated foreign material may reduce the welders output welding current.
CAUTION

A Do not use compressed air to clean the Welding Power Source. Compressed air can force
metal particles to lodge between live electrical parts and earthed metal parts within the

Welding Power Source. This may result in arcing between this parts and their eventual failure.
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6.03 Cleaning the Feed Rolls

Clean the grooves in the drive rolls frequently. This can be done by using a small wire brush. Also
wipe off or clean the grooves on the upper feed roll. After cleaning, tighten the feed roll retaining

knobs.

6.04 Basic Troubleshooting

WARNING

A There are extremely dangerous voltage and power levels present inside this product. Do not

attempt to open or repair unless you are a qualified electrical tradesperson and you have

had training in power measurements and troubleshooting techniques.

If major complex subassemblies are faulty, then the Welding Power Source must be returned to
an Accredited Service Agent for repair. The basic level of troubleshooting is that which can be
performed without special equipment or knowledge.

PROBLEM

CAUSE

REMEDY

1 Mains Supply Voltage is
On, the On/Off switch on
the rear panel is in the On
position and the Power
indicator on the front panel
is illuminated however the
power source will not MIG
weld.

A Power source is not in the
correct mode of operation.

A Set the power source to the
correct MIG mode. Refer to
Section 3.02.1.

B MIG Gun Polarity Lead is not
connected.

B Connect the MIG Gun
Polarity

Leadtothe positive ornegative
output terminal.

C Work Lead is not connected
to the work piece.

CEnsurethatthe Work Lead is
connected to the work piece
and

has a good connection to the
work piece.

2 When welding at
maximum output (WFS
and Volts) the machine
stops welding.

A When output amperage
exceeds the rated maximum
output of the machine by
15%, the welding machine
will sense this and initiates a
safety circuit which stops the
output current.

A Reduce output amperage
(WFS and Volts).

B Contact Tip of the MIG gunis
too close to the work piece.

B Increase distance between
the

ContactTip ofthe MIGgunand
the work piece.

C The Pre-set voltage is too

C Decrease the Pre-set voltage.
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high.

D The MIG Welding Wire in use
is not consistent with the
selected MIG wire diameter,
e.g. 0.8mm wire is selected
but 0.9mm wire is used.

D Ensurethatthe correctMIG
Welding Wire Diameter is
selected for MIG Wire being
used.

3 Mains Supply Voltage is
On, the On/Off switchin
therearpanelisinthe On
position but the Power
On indicator on the front
panel is Not illuminated
andthedigitaldisplayson
the front panel are also not
illuminated and the power
source will not weld.

This may occur due to the
activation of an in-built
protective device if the Power
Source is repeatedly switched
On then Off rapidly or the
supply to the Power Source is
switched On then Off rapidly.

If thisoccursleave the Power
Source On/Off switch in the Off
position for several minutes to
allowthe protective device to
reset.

4 E-2 showing in Digital
Display and the unit will
not commence welding
when the gun trigger
switchisdepressed.

Duty cycle of power source
has been exceeded.

Leave the power source
switched ON and allow it to
cool. E-2 Error Code is cleared
from the Digital Display prior to
commencement of welding.

5Unitwillnotfeed wirein
MIG mode.

A Incorrect Feed Roll fitted for
wire type being used.

AFitthe correctfeedrollfor
MIG wiretypebeingused

B Pressure Roller Armis not
secured in the correct position
or not correctly adjusted.

B Secure Pressure Roller in the
correct position and ensure that
itis correctly adjusted.

CElectrodewire stuckin
conduit liner or contact tip
(burn-back jam).

C Checkforclogged/kinked
MIG Gun conduit liner or worn
contacttip. Replace faulty
components.

D Internalfaultin power source

D Have an Accredited Service
Provider investigate the
fault.

6 Welding wire continues to
feed when MIG Gun trigger
is released.

A MIG Gun trigger leads
shorted, or faulty MIG Gun
Trigger.

A Repair or replace MIG Gun
trigger switch/lead.

7 Welding arc cannot be
established in MIG mode.

A MIG Gun polarity lead is not
connected into a welding

AConnectthe MIG Gun polarity
lead to either the positive
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output terminal.

welding output terminal or the
negative welding output
terminal as required.

B Poorornoworklead contact.

B Clean work clamp area and
ensure goodelectrical contact.

8 Inconsistent wire feed.

A Worn or dirty contact tip.

A Replace if necessary.

B Incorrect or worn feed roll.

B Replace if necessary.

C Excessive brake tension on
wire reel hub.

C Reduce brake tension on
spool hub.

D Worn, kinked or dirty conduit
liner

D Clean or replace conduit liner.

E Pressure Roller Arm is not
secured in the down position
ornot correctly adjusted.

E Secure Pressure Roller inthe
downpositionandensurethat it
is correctly adjusted.

9NogasflowinMIG Gas

A Gas hose is damaged.

A Replace or repair.

the MIG Gun trigger switch
hasbeenreleased (MIG
Gas Solid mode).

duetoimpuritiesinthe gasor
the gas line.

(Solid) mode. B Gas passage contains B Disconnect gas hose from
impurities. the rear of power source
or wirefeeder and blow out
impurities.

C Machine setin MIG Gasless | C Set Machine to MIG Gas

mode. mode.

D Empty gas cylinder. D Replace gas cylinder.

E CylinderValvenotturnedon. | E Turn Cylinder valve in anti
clockwise direction until gas is
flowing.

10 Gas flow continues after Gas valve has jammed open Have anaccredited service

provider repairor
replace gas valve.
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Table 6-1
Error Code CAUSE REMEDY
E-1 Over current
E-2 Over Temperature

Table6-2
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APPENDIX : CIRCUIT DIAGRAM
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