Engineering L2
– Computer Aided Manufacturing - CAD, CAM and CNC
1 of 15 – Welcome
Welcome to this session on CAD, CAM and CNC.
By the end of this session you will:
· Be able to define CAD, CAM and CNC
· Know the difference between 2D and 3D CAD design
· Understand what each of these processes do
· Understand the advantages and disadvantages of these processes
2 of 15 – What is CAD?
CAD stands for computer aided design and refers to the process of using computer based software to aid in the design process. By using CAD, you can model a real-world product without having to manufacture it. This helps during the design process as you share, review, simulate and modify the design easily, allowing your product to improve.
Cad can be used to design in both 3D and 3D spaces. This means you can make a design in 2D, then model a 3D object based on that design.
3 of 15 – Designing for CAD in 2D
While designing in 3D CAD has become much more popular in recent years, there are may professionals which still use 2D design as a way of drafting an idea quickly and efficiently.
Click on the tabs below to look at some of the benefits of 2D CAD.
· Flexible design - Like 3D CAD, 2D CAD designs are easy to change. This means you can experiment with various options until you satisfied. 2D CAD is also used in the design of things such as building or landscaping layouts, not just for technical drawings.
· Ease of use - 3D CAD tools are generally quite complicated as they offer a huge variety of functions for the user. However, 2D CAD software tends to be much simpler as it only contains essential functions like layers, lines and line weights. 
· Low cost - When compared to the more advanced 3D CAD programs, 2D CAD software is generally significant cheaper for multiple reasons. Firstly, there fantastic 2D CAD software available for free, unlike most professional 3D software which requires an expensive monthly subscription. Additionally, the PC requirements to run 2D CAD software are a lot lower than those for 3D CAD software, meaning the computers required to run it will be cheaper to invest in. 
· Quick production - Because of their simplicity, 2D drawings are faster to produce than 3D models. This makes 2D CAD a great tool when trying to hit a deadline, or designs are only required for a single component.
4 of 15 – Designing for CAD in 3D
3D CAD is rapidly becoming the most popular type of software used by engineers, designers and product developers. Traditionally, there are two different approaches when deciding how to model something in 3D. 
History or feature based design referrers to as modelling which uses an underlying structure within the model. This means that any changes you make to the model will enable you to see how these structures would be affected by the change. This is important as it can allow you to preview real-world implications and fix them before having to produce a prototype. 
Direct modelling is only focused on geometry. This means a product is designed entirely by adding and manipulating shapes, without worrying about all of the internal mechanics of an object. This is useful as it means you can make changes to a design without worrying if the internal structure is going to collapse. 
Click here to watch the video by clicking on the icon below to learn more about these different approaches to 3D design. 
5 of 15 – CAD software
Most modern CAD software has the ability to design for both 2D and 3D projects, although there are some exceptions. 
2D CAD software
QCAD is a free, open source CAD system which allows you to create technical drawings on Windows, Mac and Linux. Because QCAD is designed for one use case (2D design), it is quite simple to learn and has many features to help support development of your drawings.
Autodesk create software for both 2D and 3D design, though usually at a cost. AutoCAD LT is their 2D CAD software which can be used on a desktop PC, or even on a phone or tablet.
3D CAD software
For beginners in computer-aided design, there are some free 3D CAD tools you can use to help you understand the 3D design process. For example Tinkercad and SculptGL are browser based modelling tools which can be used to understand the basics involved in 3D design.
For professionals there are several different options available that are all popular within different industries, such as Fusion 360, 3DS Max and SOLIDWORKS, both of which are great for 3D design and can even help with complex 2D drawings. This software is quite expensive and usually requires a monthly subscription. Blender is a free, open source 3D design tool which can be used for 3D modelling, animation, and even product design.


6 of 15 – What is CAM?
CAM stands for computer aided manufacturing and is the use of software combined with computer-controlled machinery to automate a manufacturing process.
Without CAM, the objects we design in CAD software cannot be translated to the real world. CAM software essentially reads the 3D CAD file, then translates it into a type of programming language called G-code. G-code is the language CNC machines use to create a physical object. 
Once the CAM software translates the CAD file into G-code. This gets sent to the CNC machine which will then build a product.
CAM software is usually built into CAD software, or is available to purchase as a plugin.
7 of 15 – What is CNC?
CNC stands for computer numerical control and refers to the automated control of machining tools by a computer. A CNC machine processes a material to the specifications given to it (via CAM) and operates without a person directly controlling the machine.
There are many different types of CNC machines, for example: 
CNC mills - CNC mills can have between 3 and 6 axes and can process face milling, shoulder milling, tapping, drilling and turning. 
CNC lathes - CNC lathes cuts workpieces while they are rotated. This computer-controlled lathe is able to achieve complex parts which would be impossible on a manual lathe. 
CNC plasma cutter - These plasma torches are used to usually cut steel and other metals by creating a plasma at the tip of the torch hot enough to melt the material.
8 of 15 – Advantages of using CAD, CAM and CNC processes
Here are some of the advantages of using CAD, CAM and CNC processes:
· Time efficient
· Easy to edit
· Significant savings on cost of per-unit price of a product
· More accurate than traditional drawings
· Increased production
· Produces consistent results




9 of 15 – Disadvantages of using CAD, CAM and CNC processes
Here are some of the disadvantages of using CAD, CAM and CNC processes:
· Large investment cost for both training and equipment
· Requires training to use software
· Vulnerable to data loss via hacks, viruses or computer crashes
· Expensive to maintain (both software and hardware)
· Less workers needed for operating machines can lead to job loss
· Loss of manual techniques and skills due to lack of demand
10 of 15 – Summary
CAD, CAM, and CNC machining are all integral parts of modern day production. Although 3D design has its purposes outside of manufacturing, remember that within production it is only one of the steps needed to achieve a final product. 
11 of 15 – Question 1
Which of the following definitions describes the process of CAM?
a) Making the final product
b) Designing the 3D model
c) Translating 3D model into code for a CNC machine
Answer:
Translating 3D model into code for a CNC machine.
12 of 15 – Question 2
It is 10am and you are set the task of designing a gear which needs to be ready by the afternoon. What type of software would be best to use for this?
a) 2D CAD software
b) 3D Cad software
c) CAM software
Answer:
The correct answer is 2D CAD software. This is because 2D drawings are faster to produce than 3D models.






13 of 15 – Question 3
Is the following statement true or false?
History based design referrers to as modelling which uses an underlying structure within the model. 
a) True
b) False
Answer:
The correct answer is true. History based design referrers to as modelling which uses an underlying structure within the model.
14 of 15 – Question 4
Sort the following into advantages and disadvantages of the CAD, CAM and CNC processes.
· Increased production
· Less workers needed for operating machines can lead to job loss
· More accurate than traditional drawings
· Large investment cost for both training and equipment
· Produces consistent results
· Expensive to maintain (both software and hardware)
· Significant savings on cost of per-unit price of a product
· Requires training to use software 
Answers:
Advantages:
· Significant savings on cost of per-unit price of a product
· More accurate than traditional drawings
· Increased production
· Produces consistent results
Disadvantages:
· Large investment cost for both training and equipment
· Requires training to use software
· Expensive to maintain (both software and hardware)
· Less workers needed for operating machines can lead to job loss




15 of 15 – End
Well done, you have completed this session on CAD, CAM and CNC.
You should now:
· Be able to define CAD, CAM and CNC
· Know the difference between 2D and 3D CAD design
· Understand what each of these processes do
· Understand the advantages and disadvantages of these processes
[bookmark: _GoBack]








