
YR10 ENGINEERING

Component 3



BIG

 https://www.youtube.com/watch?v=4x0f2b_0kn0

How are chefs kitchen knives made?

https://www.youtube.com/watch?v=4x0f2b_0kn0


Learning Focus: Forging and its 

applications in Engineering 

 I can name most of the different materials we can 
use for forging, and I can make a list of the 
products made

 I can name all of the materials that we can use for 
casting and I am able to describe the processes

 I can name all the different materials we use for 
forging, I can describe all of the products in detail, 
and I can describe different situations in which the 
various processes can be used



Forging

 https://www.youtube.com/watch?v=mRA6RY2o9L
g

 Forging is a manufacturing process involving the 
shaping of metal using localized compressive 
forces.

https://www.youtube.com/watch?v=mRA6RY2o9Lg


Forging

 Forging is one of the oldest 

known metalworking processes. Traditionally, 

forging was performed by a smith using hammer 

and anvil



Forging

 There are a few different types of forging, such as;

 Drop forging

 Press forging

 Roll forging

 Minecraft

https://www.youtube.com/watch?v=CnY3DJAf2vA


Drop Forging

 https://www.youtube.com/watch?v=IeXpTLV3HMQ

 Drop forging is a forging process where a hammer 

is raised and then "dropped" onto the workpiece to 

deform it according to the shape of the die.

https://www.youtube.com/watch?v=IeXpTLV3HMQ


Press Forging

 Press forging works by slowly applying a continuous 

pressure or force, which differs from the near-

instantaneous impact of drop-hammer forging.



Roll Forging

 Roll forging is a process where round or flat bar 

stock is reduced in thickness and increased in length.

 https://www.youtube.com/watch?v=k6iODHla6qY

https://www.youtube.com/watch?v=k6iODHla6qY


Advantages of Forging

 The main advantages are; 

 Parts produced by forging are stronger than casted or 

machined parts. 

 During the forging process the internal grain of the part 

changes its form and continuous forging for a few 

minutes strengthens the part's characteristics.



Disadvantages of Forging

 More difficult to perform machining on forged 

parts.

 It is very expensive for the machinery, dies, tools 

and personnel.



Typical Products

Fast finishers: Try to come up with a number of reasons why you would Forge some of 

these products



Plenary

 What are the three types of forging we mentioned 

today?

 What are the typical products made from forging? 

Briefly describe one of the forging processes

 What are the main advantages/disadvantages of 

forging? Describe two of the forging process in 

detail



Shearing

 A good example of shear force is seen with a 

simple scissors. The two handles put force in 

different directions on the pin that holds the two 

parts together. The force applied to the pin is called 

shear force. 



Shearing



Shearing

 The shearing process is performed on a shear 

machine. The sheet is placed between the 

upper and lower blade, which are then forced 

together against the sheet, cutting the material. 

In most devices, the lower blade remains 

stationary while the upper blade is forced 

downward



Shearing

 Used to cut

 Sheet steel

 Sheet aluminium 

 Sheet copper

 Small sized bar



How do I achieve today?

 Bronze: I can name the type of welding we saw, 

and list materials that can be welded

 Silver: I can describe the type of welding we saw, 

and I can list the materials that we could weld

 Gold: I can name all the different materials we use, 

I can describe all of the welding process in detail, 

and I can describe different situations in which the 

various processes can be used and list some 

advantages.



MIG Welding

 Welding is the joining of metals. What welding 

does is join metals or other materials at their 

molecular level



MIG Welding

 Metal inert gas welding / MIG is a process that 

uses a wire spool to feed wire to the joint and has a 

bottle of gas that flows from the machine to the 

welding handle to protect the weld from the air 

around it.

 The best description is a bicycle brake cable that 

has a wire running through that feeds continuously 

to the joint. But this cable also has a gas flowing 

through it that shields that weld from the air.



MIG Welding

 MIG welding uses a machine to feed a wire through 

a contact tip into a MIG gun. The electrically 

charged contact tip transfers the welding current to 

the wire. 

 The arc is established between the wire and the 

base metal. Often times an inert gas is used, which 

flows out of the gas nozzle to shield the welding 

process from the atmosphere.



MIG Welding

 https://www.youtube.com/watch?v=H4GTWCux74

E

https://www.youtube.com/watch?v=H4GTWCux74E


MIG Welding

 Where would we use MIG welding?

 A MIG welder can be used on stainless steel, mild 

steel of all thicknesses



MIG Welding

 Make sure that all of your skin is covered to prevent 

overexposure from UV rays. You will need a mask 

with at least a #10 shade or darker. This will help 

prevent arc eye.

 If you are working in a poorly ventilated area, you 

will need a vapor mask to minimize the amount of 

toxic vapors inhaled during the welding process.



MIG Welding

 Wear gloves that can protect your skin from molten 

metal.

 Keep a CO2 extinguisher and a bucket of sand 

nearby for emergency fires.



Advantages of MIG

 The main advantages are; 

 MIG is an easy process to weld with but machine set-up 

can be difficult. 

 When MIG welding the size of the weld is what you see 

and it is basically a point and shoot operation.



Disadvantages of MIG

 The down side is it is a terrible welding process if 

you are out doors due to the shielding coming from 

a bottle of gas that the wind can just blow away at 

any moment.



Plenary

Morgan Motor company make low volume hand made 

sports cars, using a blend of wooden frames and 

aluminium bodies. 

Evaluate MIG for use in the manufacture of high 

performance sports cars

Describe the advantages and disadvantages of using 

low volume production



 What happens to football stadiums when the 

tournament is over?



The Bad

 2004 Olympic Games, Athens, Greece

 Cycling Track



Present Day



2004



Present Day



2004



Present Day



The Good

 Bush Stadium, Chicago, 1996



Present Day



Las Arenas in Barcelona



Present Day



Present Day



Machining Operations

Facing off

Drilling

Parallel turning

Taper Turning

Parting off

 A process used to cut off the work piece to 
the required length

 Removing material from the end of a work 
piece to leave a square edge

 A process used to create a conical shape 
by feeding a tool at an angle to the length 
of the work piece

 Removing material from the inside of a 
work piece using a drill bit

 Removing material from the outer diameter 
of a work piece while keeping its original 
length

Match the term to the correct definition

41



Where are we now?



How do I achieve today?

 Bronze: I can name most of the different parts of 
each machine, and I can make a list of the 
processes we saw today

 Silver: I can name all the different parts of each 
machine and I am able to describe what the 
different processes are

 Gold: I can name all the different parts of each 
machine, I can describe all of the processes in 
detail, and I can describe different situations in 
which the various processes can be used



Drilling

 The hand vice is one safe way of holding material 
whilst drilling. It has two jaws that are closed by 
turning a wing nut.
In the example the acrylic is held in the vice and it 
also rests on scrap wood on the table.



Drilling

 Removing material from the inside of a work piece 

using a drill bit



Drilling Using the Lathe

 The tailstock of a lathe can be used for drilling, with 

the aid of a drill chuck attachment.



Drilling Using the Lathe

 The usual starting point for drilling with a centre 

lathe is to use a countersink bit. This is used to drill 

slightly into the material and creates a starting 

point for other drills that are going to be used. 



Drilling Using the Lathe

 Once a hole has been produced by a centre drill, 

machine twist drills can be used to enlarge the hole 

and if necessary to drill all the way through



Knurling

 A knurling tool is used to press a pattern onto a 

round section. The pattern is normally used as a 

grip for a handle.



Knurling

 This diagram shows the knurling tool pressed 

against a piece of round section steel. The lathe is 

set so that the chuck revolves at a low speed. The 

knurling tool is then pressed against the rotating 

steel and pressure is slowly increased until the tool 

produces a pattern on the steel.



Milling Machine

 A vertical miller is used to shape metals such as mild steel and aluminium. It 

can also be used to shape plastics such as perspex and nylon. 

 Full size milling machines such as the one shown below are powerful but also 

very accurate/precise. 

 The cutting tools are very expensive and are broken easily if the machine 

operator tries to take too deep a cut, in one go. 



Milling Machine

 The feed handle is turned by the machine operator. 

This moves the table and anything bolted to it (such 

as a vice) towards the cutting tool.



Milling Machine

 A wide selection of cutting tools are available. They 

are made from high speed steel and are strong 

enough to cut through mild steel, cast steel and 

aluminium. Three examples are shown below with an 

example of the profile they cut into the metal.



Where can we see this?

 This is the typical finish we see on milled parts, so 

you can tell a part has been processed using a 

milling machine anywhere you see this pattern on a 

piece of metal



Where can we see this?



Plenary

Helicopters R Us are a company that make toy 

helicopters. These toys contain features (parts) that 

need to be machined using a lathe and a milling 

machine.

Compare the lathe and milling machine for how 

suitable they are for making these parts. Could you 

describe any alternative tools/machines/processes 

that could be used instead?



 https://www.youtube.com/watch?v=b1BHqHHv8iE

https://www.youtube.com/watch?v=b1BHqHHv8iE


Where are we now?



How do I achieve today?

 Bronze: I can name the type of welding we saw, 

and list materials that can be welded

 Silver: I can describe the type of welding we saw, 

and I can list the materials that we could weld

 Gold: I can name all the different materials we use, 

I can describe all of the welding process in detail, 

and I can describe different situations in which the 

various processes can be used and list some 

advantages.



Oxy-Acetylene Welding

 Welding is the joining of metals. What welding 

does is join metals or other materials at their 

molecular level

https://www.youtube.com/watch?v=VfRQxxxLJuo


Oxy-Acetylene Welding

 Oxyacetylene gas welding is commonly used to 

permanently join mild steel. A mixture of oxygen 

and acetylene, burns as an intense / focussed 

flame, at approximately 3,500 degrees centigrade. 



Oxy-Acetylene Welding

 When the flame comes in contact with steel, it melts 

the surface forming a molten pool, allowing welding 

to take place. Oxyacetylene can also be used for 

brazing, bronze welding, forging / shaping metal 

and cutting.



Oxy-Acetylene Welding

 The two steel plates are ‘tacked’ together. This 

involves welding in two or three places, to hold the 

plates together.



Oxy-Acetylene Welding

 The entire joint is welded, slowly and accurately. 

The flame is focus at one end of the joint, forming a 

small pool of molten steel. The welding rod / filler 

rod is introduced to the flame, as the pool is slowly 

‘pushed’ down the entire length of the joint.



Oxy-Acetylene Welding

 The joint is allowed to cool slowly. When cool, the 

‘slag’, which forms during the welding process, is 

tapped away using a welding hammer. The joint 

can now be inspected for accuracy and strength.



Oxy-Acetylene Welding

 Where would we use this?

 This type of welding is suitable for the 

prefabrication of steel sheet, tubes and plates.



Oxy-Acetylene Welding

 Make sure that all of your skin is covered to prevent 

overexposure from UV rays. You will need a mask 

with at least a #10 shade or darker. This will help 

prevent arc eye.

 If you are working in a poorly ventilated area, you 

will need a vapour mask to minimize the amount of 

toxic vapours inhaled during the welding process.



Oxy-Acetylene Welding

 Wear gloves that can protect your skin from molten 

metal.

 Keep a CO2 extinguisher and a bucket of sand 

nearby for emergency fires.



Advantages of Oxy-Acetylene 

Welding

 It's easy to learn.

 The equipment is cheaper than most other types of 

welding rigs.

 The equipment is more portable than most other 

types of welding rigs.

 Oxy/Acetylene equipment can also be used to 

"flame-cut" large pieces of material.



Disadvantages of Oxy-Acetylene 

Welding

 Oxy/Acetylene weld lines are much rougher in 

appearance than other kinds of welds, and require 

more finishing if neatness is required.

 Oxy/Acetylene welds have large heat affected 

zones (areas around the weld line that have had 

their mechanical properties adversely affected by 

the welding process).



Plenary

 What is the welding process we saw today?

 What are the typical metals that can be welded?

 What are the main advantages/disadvantages of 

welding? Describe the welding process in detail



 Think about some of the traditional workshop 

techniques you have used. Discuss what the 

impact of replacing them with CNC machines 

would be, and what new skills you would have 

to learn to implement them

Peer Assessment 



Ideal Answer

 To replace traditional workshop techniques with CNC machines 
would have a number of good and bad points.

 The good points would be high levels of accuracy, 24/7 machining 
times, machines won’t need breaks, the machine can make 
complicated parts in a fraction of the time it would take a person. 

 The bad points would be that machines are very expensive to buy 
and maintain. People would lose their jobs to a machine. If the 
machine malfunctions it would need to be repaired and nothing 
could be made. Some traditional techniques can’t be performed by 
a CNC machine. The machine won’t know if it has made a mistake.

 You would need to learn G-code, CAD drawing techniques and 
machine maintenance. 

 Summary………….

What does your peer need to do to improve. Explain how to achieve 
the next level?



BIG

 Exam Q: Evaluate Spot Welding for manufacturing 

cars. Think about materials used, shape and size of 

materials used and the advantages/disadvantages 

of using spot welding. Discuss possible alternatives

Peer Assessment 



Ideal Answer

 Making cars using spot welding has good and bad points.

 The good points would be high levels of accuracy, the 
welding can be automated easily, its quick, cheap and staff 
wont need high levels of skill/training. 

 The bad points would be that you can only weld thin sheet 
metal. Also spot welding can tend to warp/distort work 
pieces that are flat because of the high heat involved

 Summary………….I think that it’s a good idea to use spot 
welding because….

What does your peer need to do to improve. Explain how to 
achieve the next level?



Where are we now?



How do I achieve today?

 Bronze: I can name the type of welding we saw, 

and list materials that can be welded

 Silver: I can describe the type of welding we saw, 

and I can list the materials that we could weld

 Gold: I can name all the different materials we use, 

I can describe all of the welding process in detail, 

and I can describe different situations in which the 

various processes can be used and list some 

advantages.



Spot Welding

 Welding is the joining of metals. What welding 

does is join metals or other materials at their 

molecular level

 Spot welding is welding two pieces of metal 

together in a small area by the application of heat 

and pressure.

https://www.youtube.com/watch?v=z44AlvQimm0


Spot Welding

So what happens 
inside the weld?

https://www.youtube.com/watch?v=0edpG6LvsGU


Spot Welding

 Where would we use this?



Spot Welding

 Spot welding is safer and easier than MIG and 

Oxy-Acetylene.

 Very often sparks fly off from the joint area. Wear 

approved face shield or safety goggles with side 

shields.

 Do not touch hot parts bare handed



Spot Welding

 Keep a CO2 extinguisher and a bucket of sand 

nearby for emergency fires.

 Wear gloves to protect hands from hot workpieces



Advantages of Spot Welding

 It's easy to learn.

 The equipment is cheaper than most other types of 

welding rigs.

 The equipment is more portable than most other 

types of welding rigs.

 Really neat and tidy weld marks



Disadvantages of Spot Welding

 Can tend to warp/distort workpieces that are flat 

because of the high heat involved

 Can only be used on sheet metal



Plenary

Exam Q: Evaluate Spot Welding for manufacturing 

cars. Think about materials used, shape and size of 

materials used and the advantages/disadvantages of 

using spot welding. Discuss possible alternatives



Ideal Answer

 Making cars using spot welding has good and bad points.

 The good points would be high levels of accuracy, the 
welding can be automated easily, its quick, cheap and staff 
wont need high levels of skill/training. 

 The bad points would be that you can only weld thin sheet 
metal. Also spot welding can tend to warp/distort work 
pieces that are flat because of the high heat involved

 Summary………….I think that it’s a good idea to use spot 
welding because….

What does your peer need to do to improve. Explain how to 
achieve the next level?


