
Engineering L2 – Machining
1 of 15 – Welcome
Welcome to this session on machining.
By the end of this session, you will be able to:
· Identify the process and features of drilling, milling and turning​
· Identify the parts of a lathe and milling machine​
· Identify the safety requirements of machining​ 
2 of 15 – Introduction to machining
Machining is the name given to the manufacturing term which covers a wide range of techniques and technologies. Essentially, it is the process of removing material from a workpiece by using machinery,
Usually this refers to metal components, however, other materials such as plastics, rubbers and paper goods are also fabricated using the machining process.
In this session we will look at the types of machining tools which use force to achieve the intended part geometry. It is important to remember that there are other types of machining technologies.
For example, burning machining technology uses heat to shape a workpiece, and erosion machining technology use water or electricity to erode material on the workpiece.
3 of 15 – What is drilling?
Drilling is a process that uses a cutting device, called a drill bit, to create a hole in a work piece. It usually has a shank that allows it to be held in a drilling machine.
The drill bit is pressed against the work piece and rotated at high speed, forcing the drill bit through the work piece.
It is important that the correct type of drill bit is used for the material being drilled, and that the cutting edge of the drill bit is kept sharp.
Some common machines used for drilling are,
· Pillar drill
· Milling machine
· Centre lathe
4 of 15 – Milling
Milling is a process used to remove excess material to produce a range of simple and complex shapes.
A milling machine has a spindle which rotates and holds the cutters.
The workpiece is clamped to the table or held in a vice and then fed under the cutter to create the shape needed.
A few examples of things you could make with the milling process are:
· Guitar parts
· Engine blocks
· Gears
5 of 15 – Vertical and horizontal milling
There are two main types of milling: vertical and horizontal.
Vertical milling
The vertical milling machine has a vertical axis,
The cutters are held in the vertical spindle and lowered onto the table, allowing plunge cuts and drilling.
Below is a list of identifiable parts found on a vertical milling machine: 
· Elevating screw
· Saddle
· Table
· Cutter
· Spindle
· Milling head
Horizontal milling
The horizontal milling machine has a horizontal axis.
The cutters are held in the horizontal spindle and the workpiece is secured to the table which allows cutting.
Many horizontal milling machines also feature a ‘universal table’, which allows milling in various angles.
Below is a list of identifiable parts found on a horizontal milling machine: 
· Table
· Machine vice
· Spindle
· Cutting tool
· Arbor
· Arbor bracket
· Over arm
6 of 15 – Types of milling
[bookmark: _Hlk83200252]The following list describes some of the different types of milling techniques and how they are used:
Face milling - used to create flat surfaces.
End milling - generally used to create step features.
Gang milling - two or more cutters with different depths cut a desired shape.
Slot milling use 1 - used to create slot features.
Slot milling use 2 - can cut through the entire length of the workpiece.
V slot milling - used to cut V features. 
7 of 15 – What is turning? 
Turning is the name given to the process of using a lathe to remove material.
The process involves rotating a part while single point cutting tool is placed on the horizontal axis before making contact and removing material.
The following list contains parts of a lathe:
· Saddle
· Motor lever
· Headstock
· Chuck
· Coolant supply
· Toolpost
· Top slide
· Lathe bed
8 of 15 – Types of turning 
The following list describes some of the different types of turning techniques and how they are used. 
Facing off - removing material from the end of the workpiece.
Parallel turning - removing material from outer diameter of the work piece while keeping the same size along its length.
Threading - a process of creating a screw thread on a workpiece.
Drilling - removing material from the inside of the workpiece.
Taper turning - a process used to create a conical shape by feeding a tool at an angle along the work piece.
Parting off - a process used to cut off the work piece to a length or create an external groove.
9 of 15 – Preparing machinery for use
Taking precautions and being mindful of safety rules is very important when using machines such as lathes, as machinery can cause significant injury, or even death, if misused.
Before turning the machine on you should check that it is complete, it has all its safeguards fitted, that it is stable, and any critical parts which could have deteriorated should be inspected. 
Ensure all control switches are clearly labelled with emergency stop controls within easy reach. Finally, make sure the area surrounding the workplace is clear and tidy, free from any potential hazards.
If people are new to the workplace, make sure they are given guidance and supervision from more experienced co-workers and that these supervisors are given adequate training to watch over their colleagues. 
10 of 15 – Guidelines for machinery safety​
Do:
· Make sure the machinery is well maintained and all safety features are in place​
· Use the machine according to the manufacturer's instructions​
· Wear protective clothing and equipment, such as safety glasses, hearing protection, and safety shoes​
· Wait for the machinery to come to a complete stop before touching your workpiece​
Do not:
· Use a machine that has a danger sign or tag attached to it​
· Remove safeguards, even if doing so would make your job easier​
· Distract people using machines​
· Wear baggy clothing or accessories such as chains or rings​
· Leave long hair down; it must be securely fastened (for example in a tight bun) and also covered with a hairnet or something similar​

11 of 15 - Question 1
Decide if the following are turning or milling technics:
· Facing off
· End
· Gang
· Parallel
· Slot
· Threading
· V slot
· Parting off
Answers:
Turning:
· Facing off
· Parallel
· Threading
· Parting off
Milling:
· End
· Gang
· Slot
· V slot
12 of 15 - Question 2
What is the name of the cutting device used to create a hole in a workpiece?
Choose one 
· Lathe
· Shank
· Drill bit
· Crank
Answer:
Drill bit
13 of 15 - Question 3
This question is not available in a word document.
14 of 15 - Question 4
When using machinery, you should do which of the following?
Select all that apply:
· Remove shields that get in your way
· Use the machine according to the manufacturer’s instructions​
· Shave your head
· Put any rings on your non-dominant hand
· Wear protective equipment
Answers:
Use the machine according to the manufacturer’s instructions and wear protective equipment
15 of 15 - End
Well done, you have completed this session on machining.
You should now be able to:
· Identify the process and features of drilling, milling and turning​
· Identify the parts of a lathe and milling machine​
· Identify the safety requirements of machining
If you have any questions about anything covered in this session, please speak to your tutor for more help.


