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 Preface

This guide is designed to provide helpful information  
relating to the electric arc welding and cutting process. 

The guide is split into specific areas of welding and cutting  
and designed to give an understanding of these areas.

The guide is not designed to be a comprehensive text book 
 and the concept is to convey knowledge and techniques by theory and practical methods. 

 
It should be understood that methods may not be the 

 “only way to do it” but represent many current practices and systems. 

The guides are constantly reviewed to incorporate any changes 
in procedures, technologies and equipment.

Wilkinson Star Limited own full copyright in respect of this manual and its reproduction.
 

No part of this manual may be reproduced by any means 
 photocopy, electronic, mechanical or otherwise  

without the prior written permission of Wilkinson Star Limited.

E & O. E.  Wilkinson Star Limited 2018
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What is Welding?

Welding is the process of joining together two or more pieces using heat and/or pressure to form  
a high strength joint. There are many ways to perform a weld and these require different skill levels 
and can utilise many levels of technology in the equipment used.

To carry out a weld a heat source is required. This can be thermo chemical energy which is produced using 
a combination of gases such as oxygen and acetylene to produce a flame. This process was widely used 
but requires a high level of manual skill and dexterity. Another source is electrical energy, this is where 
an arc is established between the electrical source or Arc welding power source and the work piece. This 
process is referred to as Arc welding or Arc cutting and can produce heat at temperatures from 3000°C to 

20,000°C. Arc welding can be used on a wide range of different metals, alloys and materials. Dependent 
on the process and welding result required Arc welding requires different skill and dexterity levels. Arc 
welding uses a wide range of power source types from basic transformers to equipment which utilises 
high levels of technology. 
 
The applications which utilise Arc welding are extensive, from DIY to nuclear, structural fabrication 
to aerospace, vehicle repair to vehicle assembly, robot automation to offshore, the list is endless.  
Welding can be carried out pretty much anywhere...

What is Welding?
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Slope Control

The slope control is a time control by which the rise or fall of current from welding level can be set.

Arc Starting

The process uses both non contact and contact methods to provide arc starting. Options are indicated 
on a selector switch on the power source. The most common method of arc starting is ‘HF’ start.  
This term is often used for a variety of starting methods and covers many different types of start.

Some Methods of Non Contact ‘HF’ Start Include:

	• 	 High Frequency - This is a high voltage / low amperage generated using a spark gap 
		 assembly. The frequency varies with the spark gap and can be around 16000 Hz  
		 to 1000000 Hz. There can be problems with this method as it can cause electrical 
		  interference with nearby electrical equipment such as computers and CNC controls.  
		 Also as spark gaps widen,	 the HF can become erratic.

	• 	 Electronic/Solid state – This is a method of start where no spark gap exists and the arc is started 
		 by means of high voltage discharge controlled electronically for a very short period.

		 In general when operating in the DC mode the electrical arc initiation will cease once the main 
		 arc is struck. Some of the more modern units with electronic control will also do this in the  
		 AC mode thereby reducing any possible electrical interference.

Some Methods of Contact Start Include:

• 	 Lift-arc - This system allows the tungsten to be in direct contact with the work piece but with 		
		 minimal current so as not to leave a tungsten deposit.
		 The tungsten is lifted and an arc is established.
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Maximum Penetration

This can be achieved by placing the control to a position
which will enable more time to be spent in the negative
half cycle with respect to the positive half cycle. This will
allow for higher current to be used with smaller electrodes
as more of the heat is in the positive (work). The increase
in heat also results in deeper penetration when welding
at the same travel speed as the balanced condition.
A reduced heat affected zone and less distortion due to
the narrower arc.

Maximum Cleaning

This can be achieved by placing the control to a position
which will enable more time to be spent in the positive half
cycle with respect to the negative half cycle. This will allow
for very active cleaning current to be used. It should be
noted that there is an optimum cleaning time after which
more cleaning will not occur and the potential of damage
to the electrode is greater. The effect on the arc is to
provide a wider clean weld pool with shallow penetration.
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