
Engineering L2 – Sheet Metal
1 of 15 - Welcome
Welcome to this session on sheet metal.

By the end of this session, you will be able to:
· Understand what sheet metal is and how it is used
· Understand the process which makes sheet metal
· Understand different techniques which can be used to manipulate sheet metal
· Explain some of the different metals which can be used to fabricate sheet metal
· Explain the advantages and disadvantages of sheet metal made from a variety of materials
2 of 15 - What is sheet metal?
Sheet metal is the generalised term given to any metal formed into a thin flat piece via an industrial process. It is one of the fundamental forms used in metalworking and can be manipulated in many ways. 
The thickness of sheet metal can vary significantly. Gold leaf would be an example of a very thin piece of sheet metal, whereas anything thicker than 6mm would be considered a plate metal.
Sheet metal can be made from a variety of metals, such as steel, aluminium, copper and titanium. Because there is a wide variety of materials which sheet metal is fabricated from, it can have many different applications from small transformers in electrical machines, to the outer layer of most  aeroplanes.
3 of 15 – Uses of sheet metal
Sheet metal can vary in size, width and material. It is relatively light and easy to transport, and many sheet metals are treated with a type of chemical solution to help make them weather resistant. Because of these factors it has use in many industries. 
Automotive:
Sheet metal is used to construct the bodies of cars, as well as other vehicles such as lorries, trailers or mobile homes. Aluminium sheet metal is very important for this industry and offers a great strength to weight ratio. 
Aerospace:
As previously mentioned, sheet metal is the main material which covers an aeroplane. It is used in planes as a form of protection and is particularly important in covering more delicate parts, such as the fuselages or aircraft wings. Sheet metal is also used for parts of spacecraft, and NASA have an entire sheet metal shop which has previously worked on space shuttle prototypes and fighter jet modification. 

Construction:
Because of their sturdiness, sheet metals are used in construction for a variety of purposes, such as roofs, cladding, fences, staircases and even guttering. This applies to all types of buildings, not just residential homes.
Decoration:
Because sheet metal is quite malleable, it can be formed into intricate shapes which can be used to create all sorts of things, from large decorative sculptures of wild animals, to something as simple as a shop sign.
4 of 15 – Manufacturing sheet metal
Sheet metal is usually formed by a process called rolling. Hot rolled sheet metal tends to refer to the thicker sizes (3mm and up), whereas cold rolled sheet metal is generally better for sizes of 6mm and lower and often is preferred, as the process of cold rolling gives manufacturers greater control over the material’s final dimensions. 
Hot rolling: 
This process begins by taking an initial billet or slab of metal, such as steel. The steel is heated up beyond the material’s recrystallisation temperature (the temperature at which the material solidifies) and fed through rolling machinery, which compresses the size of the material. This process is often repeated several times to achieve the desired shape and dimensions.
Cold rolling: 
Cold rolling is essentially hot rolling with extra steps taken to achieve more exact dimensions and better surface qualities finish. To start with, you would process the material the same way you would with hot rolling. However, once you have an initial “thinner” shape you would let the metal cool at room temperature. This metal is then fed through cold reduction mills, which compress the metal, so it is even thinner. 
5 of 15 – Forming sheet metal
There are many different cutting or forming operations used to separate parts of the sheet metal. 
Shearing: 
This is the process of separating the sheet metal into two or more pieces by cutting along a line, like you would if you were to cut a piece of A4 paper in half. 
Blanking and fine blanking: 
Blanking refers to cutting out a predefined shape from the metal. It pushes through the metal which creates the ‘blank’ (the predefined shape) and leaves behind waste material. 
Trimming: 
Trimming is the removal of any excess material from the perimeter of the workpiece. This is usually the penultimate step in the sheet metal forming process, once you have all of the pieces you need to make your final product.
Deburring: 
A burr refers to the formation of rough edges or ridges on a metal workpiece. This is a very common occurrence when cutting sheet metal. Deburring is the finishing operation which removes excess material, for example sharp corners and edges, from sheet metal.
6 of 15 - Forming sheet metal – Punching
Punching uses the same process as blanking, but the material which is pushed out is actually the waste material, leaving behind the wanted product. Punching refers to a variety of material removal techniques used in the sheet metal cutting process, such as the following:
Piercing: 
Piercing is the process of cutting small, cylindrical holes in sheet metal while removing minimal material. 
Perforating: 
Perforating uses a similar process to piercing. It usually refers to shapes which aren’t cylindrical and consist of more than one hole being punch into a pattern.
Lancing: 
Lancing is a type of punching operation where the workpiece is bent into shape and sheared with the lancing tool. This is used to create features like tabs or vents on your workpiece.
Slotting: 
Slotting is the process of cutting rectangular holes onto the sheet metal.
Nibbling: 
Nibbling is a method of punching overlapping holes into sheet metal. This is used to remove material without needing specialised equipment.
Notching: 
Notching refers to the process of shapes being cut at the edge of the sheet metal, creating a notch at the edge.
7 of 15 - Forming sheet metal – other techniques
There are so many other techniques which are used to manipulate sheet metal that we cannot cover them all in this session. Below are a few more of the most common techniques. 
Curling: 
This process is used to form the edges of the sheet metal into a hollow ring. You would take a piece of bent sheet metal and use a curling press to push down onto the metal. The curling press has gaps in the side where the sheet metal will press into, causing it to curl.
Embossing: 
This is a stamping process which produces raised or sunken designs by applying heat and pressure to a piece of sheet metal.
Hemming and seaming: 
Hemming refers to the folding of a sheet metal edge onto itself to make that edge stronger. Seaming is when you fold the edges of two sheets of metal together to form a join. 
Laser cutting: 
This technique produces an incredibly small and powerful beam of light which is used to cut through the sheet metal. It is usually more precise than mechanical cutting methods and tends to provide a smoother finish.
8 of 15 – Choosing materials
When deciding which material to make your sheet metal out of, you need to consider a wide range of factors. The strength, hardness, level of conductivity and corrosion resistance will all play a part in deciding what material is best to use. 
Imagine you work for a small company who want to start producing cooking utensils such as spatulas. You need to consider the cost of buying and shipping the metal to you and weigh the various advantages and disadvantages of each material you could use against their cost and practical application.
For example, you may know that copper would provide the nicest aesthetic look for your product, but you could not make an entire spatula from it. Copper is such a strong conductor of heat and electricity it might be too hot for a customer to use safely. Additionally, the cost of production using copper might make it too expensive for you to manufacture.
9 of 15 – Steel and steel alloys
Steel is the most common type of metal used for nearly all types of material fabrication. Steel is an alloy. An alloy refers to a metal which is made up of two or more elements. In the case of steel, it is most commonly made up of iron and carbon. 
Steel:
Steel is the most common type of metal used in part fabrication. It is cheap and fairly easy to weld, although it is harder to manipulate than some of the softer metals which are used. It is also vulnerable to corrosion.
Steel carbon: 
Steel carbon contains a higher carbon content than regular steel. This type of steel is very strong, but also substantially harder to make into a shape you might want to use. 
Stainless steel:
This type of steel is made by mixing regular steel with the metal chromium. Stainless steel is popular because its chromium content prevents it from corrosion. It has all of the other benefits that regular steel has but is slightly heavier and more expensive to make.
10 of 15 – Other common materials
There are several other materials commonly used for sheet metal production, such as the following.
Aluminium:
Aluminium is more expensive and not as strong as regular steel. However, it does have its advantages. It is light and easy to machine, and similar to stainless steel, is non-corrosive. And additional benefit of aluminium is that it has strong thermal and electrically conductive properties, but it starts to slowly deform above temperatures of 200°C.
Copper:
The main benefit of using copper is that it is a strong conductor of electricity and heat, which is why it is often found in pots and pans. It also does not rust which makes it aesthetically attractive and over age it will tarnish in colour, creating a patina effect. Copper is quite expensive and is not as strong as steel or aluminium. Additionally, it can be difficult to weld with. 
Tin:
Tin is one of the most common and traditional forms of sheet metal. It is a very inexpensive material which is well suited for low budget applications and is more rigid than copper or aluminium. Tin can rust, and the edges of tin can break down with age, which is worth bearing in mind when considering the potential cost savings.
11 of 15 – Advantages and disadvantages of sheet metal part production
Sheet metal has many benefits for different industries, as well as some downsides. Which type of metal you want to use will add additional advantages or disadvantages that you will need to remember to consider. Some of the general advantages and disadvantages are shown below. 
Advantages:
· Low cost of production for simple designs, especially when compared to other methods of production
· Different materials can be used for various applications
· Parts made from sheet metal are quite durable
· Many sheet metals offer environmental resistance

Disadvantages:
· Production processes generally result in a rough appearance when compared to other part production processes
· Cost for complex designs increases dramatically
· Quite a slow process, especially if the part required is complex
12 of 15 – Question 1
Which of the following statements defines what sheet metal is?

a) Sheet metal is the term given to the type of metal produced when to metals are mixed together
b) Sheet metal is the term used for fabricating heavy machinery
c) Sheet metal is the term for using large heavy rolls to crush two metals together
d) Sheet metal is the term given to metal formed into a thin flat piece via an industrial process

The correct answer is d.
13 of 15 – Question 2
Match the processes shown below to the correct description.

	Process
	Description 

	Piercing 
	A type of punching operation where the workpiece is bent into shape and sheared with the lancing tool. This is used to create features like tabs or vents on your workpiece.

	Perforating 
	The process of cutting small, cylindrical holes in sheet metal while removing minimal material.

	Lancing 
	This usually refers to shapes which aren’t cylindrical and consist of more than one hole being punch into a pattern.



The correct answers are:
	Process
	Description 

	Piercing 
	The process of cutting small, cylindrical holes in sheet metal while removing minimal material.

	Perforating 
	This usually refers to shapes which aren’t cylindrical and consist of more than one hole being punch into a pattern.

	Lancing 
	A type of punching operation where the workpiece is bent into shape and sheared with the lancing tool. This is used to create features like tabs or vents on your workpiece.


14 of 15 – Question 2
Which of the following materials are commonly used to make sheet metal? Select all that apply. 

a) Copper
b) Silver
c) Bronze
d) Tin
e) Steel
f) Aluminium

The correct answers are a, d, e and f. 
15 of 15 – End
Well done. You have completed this session on sheet metal.

You should now be able to:
· Understand what sheet metal is and how it is used
· Understand the process which makes sheet metal
· Understand different techniques which can be used to manipulate sheet metal
· Explain some of the different metals which can be used to fabricate sheet metal
· Explain the advantages and disadvantages of sheet metal made from a variety of materials

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

