
CAD & CAM



Computer-aided design (CAD)

Computer-aided design (CAD) has become one of the most 
valuable tools available to designers and manufacturers. Once a 
highly specialised and expensive tool, CAD packages are 

becoming easier to 
u s e a n d m o r e 
powerful and their 
c o s t i s d ro p p i n g 
dramatically. There 
are plenty of free 
packages available, 
e s p e c i a l l y t o 
students, and recent 
developments have 

seen app-driven programs offering excellent results to those with 
limited CAD skills. 

CAD has improved the quality of design work at all stages in 
the design process, from generating and communicating initial 
ideas, through to producing 3D models and subsequently 
extracting working drawings. 

Creating CAD drawings by hand was extremely time 
consuming and required a huge level of skill, and errors or 
adjustments often resulted in the drawing needing to be restarted. 
These drawings were created by draughtsman and it was a highly 

skilled profession. These days CAD is accessible to all, from 
people planning the basic layout of their new kitchen, to 
engineers developing CAD drawings that can be used to 
manufacture working prototypes. 

CAD models can also be used by 
manufacturers to simulate how 
potential products will perform in a 
particular environment. Simulations of 
the aerodynamic performance of a car 
or how a given product may perform 
under a particular force can all be 
undertaken using a 3D CAD model. 
This saves money, time and resources. 

Cloud-based technology is an area that is developing rapidly and 
this emerging technology has made collaborative work easily 
accessible. Designers can now share projects in the cloud, 
allowing for different components to be developed simultaneously 
by designers who could be working on the other side of the 
planet. This ease of communication has improved efficiency and 
reduced the amount of travelling between designers and 
manufacturers. 

Although CAD software is accessible to all, if a complex design or 
component is needed then the CAD designer must have a 
comprehensive level of skill and knowledge. Generative design is 
a new development that makes use of mathematical algorithms in 
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order to design components based on a set of parameters or 
design requirements. This often generates unique and highly 
efficient designs that could not have been created using 
traditional CAD skills. 

The advantages of CAD:

• The quality of presentation is generally higher than that of hand-
drawn ideas.

• 2D and 3D CAD models can be easily created, amended and 
edited.

• Textures and colours can be applied to make models 
photorealistic.

• The design can be securely stored, shared and collaboratively 
worked on.

• Ideas/concepts/models can be exposed to the clients/users and 
opinions sought to further develop products.

• The 3D model can be exported to CAM machines, which can 
produce a working prototype. 

• CAD can speed up the designing 
process and reduce lead-in time to 
get the product to market quicker. 

The disadvantages of CAD:

• Powerful computers are required for 3D modelling and 
rendering.

• Designers and other users need training to use the software to 
its full potential.

• CAD requires a high level of expertise to use efficiently. 
It can be slower to generate initial ideas using CAD than a pen 
and paper.

• Software is continually being 
updated and can be expensive to 
keep up to date.

• Hardware such as 3D printers can 
be expensive and quite slow to 
manufacture large objects. 

Computer-aided manufacture (CAM)

Computer-aided manufacture (CAM) machinery is used to 
produce products and components directly from CAD 
drawings. A CAD drawing is converted into code that can be 
interpreted by a CAM machine. Most CAM machines operate on 
the principle of a head that moves along an x-, y- and z-axis. The 
code is a series of numerical commands that tell the machine 
where to move and at what speed, in order to cut out, print or 
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machine the CAD design. As a result of this code they are also 
often referred to as computer numerically controlled (CNC) 
machines. 

CAM machines are frequently found in industry where there is a 
need to manufacture large volumes of identical products of 
consistent quality. The initial costs of these machines can be 
expensive and workers need extensive training to effectively 
programme and operate them. They have the benefit of being 
able to run for long periods of time without breaks and as such 
are much more efficient than the human workforce they replace. 
They do, however, need ongoing servicing and maintenance, 
which can be expensive and can impact on the output of a 

production line. 

CAM machines are 
also frequently found 
in some schools; vinyl 
cutters, laser cutters 
and more recently 3D 
printers are all useful 

CAM machines that can be used to improve the accuracy and 
quality of finish of project work. They are usually physically 
smaller than their commercial equivalents but are perfect for 
cutting and shaping thin material such as self- adhesive vinyl, 
card, plywood and acrylic. 

The advantages of CAM:

• CAM processes are generally faster than traditional 
manufacture.

• A high degree of accuracy can be achieved in the 
manufacturing.

• Consistent and repeatable processes can be achieved.

• Less waste is produced than from traditional manufacturing 
processes.

• CAM allows for flexible manufacturing systems to be 
implemented in industry. 

The disadvantages of CAM:

• CAM machinery can be expensive.

• CAM machinery can need regular maintenance and servicing. 

• Traditional skills and workforces can be displaced. 

• Costs generally inhibit CAM use in small-scale manufacture. 
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