
Engineering L2 – Fabricating
1 of 18 - Welcome
Welcome to this session on fabricating.

By the end of this session, you will be able to:
· Understand the processes of spot welding, oxy-acetylene welding and MIG welding
· Understand what metal shearing is
· Identify types of welds and the reasons they are used
2 of 18 - What is welding?
Welding is a fabrication process where two or more parts are fused together by using heat, pressure, or both, forming a connection (or join) when the parts cool.
Usually welding refers to metals and thermoplastics, but it can also be used on wood. You may see the completed welded joint referred to as a ‘weldment’.
The main difference between the welding and metal joining techniques such as brazing and soldering is the high temperature used in welding, which can result in base metals being melted. This isn’t possible using lower temperature metal joining techniques.   
3 of 18 – MIG/MAG welding	
MIG (Metal Inert Gas) or MAG (Metal Active Gas) welding is the most common industrial welding process. Both use an arc welding process that continuously heats a solid wire electrode which is fed though a welding gun. This process is usually automatic so that the welding voltage and wire feed rate remain similar to create a smooth, durable weld.
In MIG/MAG welding, the arc is established when the wire material touches the surface of a workpiece and electricity is generated. This then melts the end of the filler wire, creating a weld pool. The weld pool has to be protected from oxygen and effects of the surrounding air to form a strong bond with the surface workpiece.
For more information on MIG/MAG welding, watch this video. 
4 of 18 – MIG/MAG welding diagram
There are various components on a MIG/MAG welding gun, these include:
· Machine-fed wire rod
· Gas supply
· Contact tube
· Gas nozzle
· Controls for wire speed and gas flow
· Electric cable
· Ground cable 
5 of 18 – Advantages and disadvantages of MIG/MAG welding
Here are some of the advantages, and disadvantages, of MIG/MAG welding.
Advantages:
· It is a fast process 
· It is easy to use
· The quality of the welds is high
· Can achieve good depth of penetration in a wide range of metals
· Because of the automatic wire feed, you don’t lose any of your welding materials
· Compared to traditional methods of welding it is very clean, generating minimal slag

Disadvantages:
· Initial set-up cost is high when compared to stick welding
· You must complete regular maintenance checks on your machine
· Depending on the machine, it can be difficult to use for outdoor welding
· Lack of portability as machines are heavy and cumbersome
· Longer preparation time as materials used must be free of rust or dirt before you can weld
6 of 18 - Oxy-acetylene welding
Oxy-acetylene welding is a process which uses acetylene (a fuel gas) and oxygen to produce a flame of around 3,200 degrees Celsius, which is used to weld or cut metals. Because of the high temperature generated it is the only gas combination with enough heat to melt steel. 

It has several other names commonly in use, such as oxy-fuel cutting, oxy welding, gas welding, and oxy-fuel welding.

The set up required for this type of welding includes:
· Oxygen cylinder (black)
· Acetylene cylinder (red)
· A trolley to transport both cylinders
· Gas hoses attached to each cylinder connecting to a welding torch. These will have needle valves. 
7 of 18 - Variations in oxy-acetylene welding
Varying the mixture ratio of oxygen to acetylene produces different types of flame from the torch.
Starter flame:
A simple starter flame is produced when you only use acetylene.
Neutral flame:
This flame is produced by using an equal amount of oxygen and acetylene and is used to weld mild steel and stainless steel.
Oxidising flame:
This flame is produced by using an excess amount of oxygen. The inner cone is short and dark, the outer envelope is also narrow. This is used to weld copper and zinc. 
Carburising flame:
Produced with an excess amount of acetylene. It has three sections, the inner cone, the intermediate cone, and the outer envelope. This type of flame is used for high carbon steel & cast iron welding.
8 of 18 - Advantages and disadvantages of oxy-acetylene welding
Here are some of the advantages, and disadvantages, of oxy-acetylene welding.
Advantages:
· Easy to control both at high and low temperatures
· Because the gases can be mixed manually, it can be used for welding, brazing and soldering
· It is relatively inexpensive when compared to other welding techniques
· It is easy to transport

Disadvantages:
· A very wide HAZ (heat affected zone)
· Because the HAZ is exposed to heat for a long time, the material strength of the workpiece can decrease
9 of 18 - Spot welding
Spot welding, sometimes also known as resistance spot welding, is a type of electrical resistance welding generally used to join sheet material together without the use of a filler material.

By applying heat and pressure to the weld area using shaped copper alloy electrodes to run a current through the weld piece, the materials melt and begin fusing together. At this point, the current is turned off but the pressure from the electrodes remains, causing the molten “nugget” to solidify, forming a join.

Click here to watch a video for an explanation of this process.

10 of 18 - Spot welding diagram
Here is a diagram of the components which make up the parts of the spot-welding process.
· Welding power supply
· Welding current
· Electrode
· Workpiece
· Nugget 
11 of 18 - Spot welding advantages and disadvantages
Here are some of the advantages and disadvantages of spot welding.
Advantages:
· It is a low-cost process
· It is easy to do, therefore it has a high production rate
· It is quite simple, requiring little or no maintenance
· The process is free from fumes or splatter

Disadvantages:
· Only thin metals can be welded accurately and effectively
· The join can be relatively weak, so is not suitable for all purposes

12 of 18 - Shearing
Shearing is the name given to the process used to slice through a range of materials, from sheet metal to angle and bar stock.
An upper blade (punch) and lower blade (die) are forced past each other with a space between them (the clearance) determined by a required offset. Usually, one of these blades remain stationary. 
Materials that are commonly sheared are aluminium, mild steel and stainless steel.
13 of 18 - Question 1
Which of the following are disadvantages of the MIG/MAG welding process?
Select all that apply.
a) It generates minimal slag
b) You have to complete regular maintenance checks on your machine
c) Produces high quality welds
d) It is a fast process
e) A longer preparation time is required
The correct answers are b and e.
14 of 18 - Question 2
Match the different types of flame produced with oxy-acetylene welding to match their description.
	Flame
	Description

	Starter flame
	This flame is produced by using an equal amount of oxygen and acetylene and is used to weld mild steel and stainless steel.

	Neutral flame
	Produced by using an excess amount of oxygen. The inner cone is short and dark, the outer envelope is also narrow. This is used to weld copper and zinc.

	Oxidising flame
	Produced with an excess amount of acetylene. It has three sections, the inner cone, the intermediate cone, and the outer envelope. This type of flame is used for high carbon steel & cast iron welding.

	Carburising flame
	This flame is produced when you only use acetylene.



The correct answers are:
	Flame
	Description

	Starter flame
	This flame is produced when you only use acetylene.

	Neutral flame
	This flame is produced by using an equal amount of oxygen and acetylene and is used to weld mild steel and stainless steel.

	Oxidising flame
	Produced by using an excess amount of oxygen. The inner cone is short and dark, the outer envelope is also narrow. This is used to weld copper and zinc.

	Carburising flame
	Produced with an excess amount of acetylene. It has three sections, the inner cone, the intermediate cone, and the outer envelope. This type of flame is used for high carbon steel & cast iron welding.



15 of 18 - Question 3
Which of the following are statements are true of the oxy-acetylene welding process? Select all that apply.
a) Difficult to control
b) Can be used for welding, brazing and soldering
c) Has a wide HAZ
d) Very expensive to maintain
The correct answers are b and c. 
16 of 18 - Question 4
Is the following statement true or false?
In spot welding, you need a filler material to make a join.
The correct answer is false. In spot welding, you do not need a filler material to make a join.
17 of 18 - Question 5
Which of the following statements defines shearing?
a) Shearing is a technique where two pieces of metal collide, causing each piece to become malformed.
b) Shearing is the name given to the join created in the spot-welding process.
c) Shearing is the name given to the process used to slice through a range of materials.
The correct answer is c.
18 of 18 – End
Well done. You have completed this session on fabricating.

You should now:
· Understand the processes of spot welding, oxy-acetylene welding and MIG welding
· Understand what metal shearing is
· Be able to identify the types of welds and the reasons they are used

If you are unsure or have any questions about any of these topics, make a note and speak to your tutor for more help.

